


Introduction

Here 1s the new Digital Data Handbook from National It gives complete specifications for devices useful
In building nearly all types of electronic systems, from small instruments to computer designs

For information regarding newer devices introduced since the printing of this handbook, or for further
information on listed parts, please contact our local representative, distributor, or regional office
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Ordering Information

For available packages, consult the tables which precede each section. Then refer to the package drawings

(pages I through VI) in the back of the catalog.

The ordering information for National devices covered in this catalog 1s as follows:

DM 54L193 F

PACKAGE

DEVICE NUMBER

DEVICE FAMILY

DEVICE FAMILY

AH — Analog Hybrid

AM — Analog Monolithic
DM — Digital Monolithic
LH — Linear Hybrid

LM — Linear Monolithic
MM — MOS Monolithic

DEVICE NUMBER

4, 5, or 6 digit number.

Suffix Indicators:

A — Improved Electrical Specification
C — Reduced Temperature Range

PACKAGE

D — Glass/Metal Dual-In-Line Package
F — Flat Package (0 25" wide)

G — TO-8 (12 lead) Metal Can

H — TO-5 (multi-lead) Metal Can

J — Glass/Glass Dual-In-Line Package
N — Molded Dual-In-Line Package

W — Flat Package (0.275"" wide)

For most of the products listed in this catalog the temperature range can be obtained from the first one or

two numbers following the family designation. For example:

DM54XX All numbers beginning with 5 denote —55°C to +125°C temperature operation.

DM74XX If the “74" 1s indicated, the operating temperature 1s 0°C to +70°C.

DM7XXX All other numbers beginning with 7 (besides the ‘74" shown above) are NSC
proprietary products and a 7 here indicates —55°C to +125°C.

DM8XXX All numbers beginning with 8 denote 0°C to +70°C temperature operation.
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SERIES 54/74 — SECTION 1

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information . ........

DM5400/DM7400 (SN5400/SN7400) Quad 2-Input NAND Gate . ........... e

DM5401/DM7401 (SN5401/SN7401) Quad 2-Input Gate (Open Collector) .. ........ ......

DM5402/DM7402 (SN5402/SN7402) Quad 2-Input NOR Gate . - e e e
DM5403/DM7403 (SN5403/SN7403) Quad 2-Input Gate (Open CoIIector) ......

DM5404/DM7404 (SN5404/SN7404) Hex Inverter .. ... ... cuouiui i v .
DM5405/DM7405 (SN5405/SN7405) Hex Inverter (Open Collector) .. .. R e
DM5406/DM7406 (SN5406/SN7406) Hex Inverter Buffer/Driver . .. ... .. ... ... ... ........

DM5407/DM7407 (SN5407/SN7407) Hex Buffer/Driver .. ...............
DM5408/DM7408 (SN5408/SN7408) Quad 2-Input AND Gate e e

DM5409/DM7409 (SN5409/SN7409) Quad 2-Input AND Gate (Open Collector) .. ...... .....
DM5410/DM7410 (SN5410/SN7410) Triple 3-Input NAND Gate . . . . . . P

DM5411/DM7411 (SN5411/SN7411) 3-Input Positive AND Gate . . . .
DM5413/DM7413 (SN5413/SN7413) Dual Schmitt-Trigger ... ...

DM5416/DM7416 (SN5416/SN7416) Hex Inverter Buffer/Driver . ... ... .. ... .. ... ........

DM5417/DM7417 (SN5417/SN7417) Hex Buffer/Driver . . . .............. e

DM5420/DM7420 (SN5420/SN7420) Dual 4-Input NAND Gate . . ... ... e e
DM5426/DM7426 (SN5426/SN7426) Quad 2-Input TTL-MOS Interface Gate ........ [

DM5430/DM7430 (SN5430/SN7430) 8-Input Gate.

DM5432/DM7432 (SN5432/SN7432) Quad 2-Input OR Gate ............ P

DM5437/DM7437 (SN5437/SN7437) Quad 2-Input NAND Buffer .. .......................
DM5438/DM7438 (SN5438/SN7438) Quad 2-Input NAND Buffer (Open Collector) J
DM5440/DM7440 (SN5440/SN7440) Dual 4-lnput Buffer . . ... ..... ...... ... .......

DM5441A/DM7441A (SN5441A/SN7441A) BCD to Decimal Decoder/NixieT™ Driver . . . .
DM5442/DM7442 (SN5442/SN7442) BCD to Decimal Decoder . . PR,
DM5445/DM7445 (SN5445/SN7445) BCD to Decimal Decoder/Driver. . .. ............. .
DM5450/DM7450 (SN5450/SN7450) Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate . .
DM5451/DM7451 (SN5451/SN7451) Dual 2-Wide 2-Input AND-OR-INVERT Gate

DM5453/DM7453 (SN5453/SN7453) Expandable 4-Wide 2-Input AND-OR-INVERT Gate .. . .....
DM5454/DM7454 (SN5454/SN7454) 4-Wide 2-Input AND-OR-INVERT Gate .. ... ..........

DM5460/DM7460 (SN5460/SN7460) Dual 4-lnput Expander. . .. ... . . . .. .....
DM5470/DM7470 (SN5470/SN7470) Edge-Triggered JK Flip Flop . . . ... ..........

DM5472/DM7472 (SN5472/SN7472) JK Master/Slave Flip Flop . .. ... .. ... . ......

DM5473/DM7473 (SN5473/SN7473) Dual JK Master/Slave Flip Flop. . .. .. ........
DM5474/DM7474 (SN5474/SN7474) Dual D Flip Flop . ... .. e e

DM5475/DM7475 (SN5475/SN7475) Quad Latch - e e e

DM5476/DM7476 (SN5476/SN7476) Dual JK Master/Slave Fllp Flop ....

DM5483/DM7483 (SN5483/SN7483) 4-Bit Binary Full Adder and Dua| Slngle Bit Bmary FuII Adder .

DM5485/DM7485 (SN5485/SN7485) 4-Bit Magnitude Comparator . ... ... ........

DM5486/DM7486 (SN5486/SN7486) Quad EXCLUSIVE-OR Gate . .... . ... ...........

DM5488/DM7488 (SN5488/SN7488) 256-Bit Read Only Memory . ... ..................

DM5489/DM7489 (SN5489/SN7489) 64-Bit Random Access Read/Write Memory . . . ...........
DM5490/DM7490 (SN5490/SN7490) Decade Counter e PR
. 102

DM5491A/DM7491A (SN5491A/SN7491A) 8-Bit Shift Register. . .. ....... ......

DM5492/DM7492 (SN5492/SN7492) Divide by 12 Counter . .. ... . . .... .  ......

DM5493/DM7493 (SN5493/SN7493) 4-Bit Binary Counter . . .. . e

DM5495/DM7495 (SN5495/SN7495) 4-Bit Right-Shift/Left-Shift Reglster e e
DM5496/DM7496 (SN5496/SN7496) 5-Bit Parallel-In/Parallel-Out Shift Register . ... . ......

DM54107/DM74107 (SN54107/SN74107) Dual JK Master/Slave Flip Flop . . .
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SERIES 54/74 — SECTION 1 (CONTINUED)

DM54121/DM74121 (SN54121/SN74121) Monostable Multivibrator
DM54123/DM74123 (SN54123/SN74123) TTL/Monostable Multivibrator. . . . . .
DM54125/DM74125 (SN54125/SN74125) (See DM7093/DM8093)
DM54126/DM74126 (SN54126/SN74126) (See DM7094/DM8094)
DM54141/DM74141 (SN54141/SN74141) BCD to Decimal Decoder/Driver
DM54145/DM74145 (SN54145/SN74145) BCD to Decimal Decoder/Driver .
DM54150/DM74150 (SN54150/SN74150) 16-Line to 1-Line Multiplexer .
DM54151/DM74151 (SN54151/SN74151) 8-Channel Digital Multiplexer .
DM54153/DM74153 (SN54153/SN74153) Dual 4:1 Multiplexer . .
DM54154/DM74154 (SN54154/SN74154) 4-Line to 16-Line Decoder/DemuItlplexer
DM54155/DM74155 (SN54155/SN74155) Dual 2.4 Demultiplexer
DM54156/DM74156 (SN54156/SN74156) Dual 2 4 Demultiplexer .

DM54157/DM74157 (SN54157/SN74157) (See DM9322/DM8322) . . ... ......

DM54160/DM74160 (SN54160/SN74160) Synchronous 4-Bit Counter. . . . . .
DM54161/DM74161 (SN54161/SN74161) Synchronous 4-Bit Counter
DM54162/DM74162 (SN54162/SN74162) Synchronous 4-Bit Counter . . .
DM54163/DM74163 (SN54163/SN74163) Synchronous 4-Bit Counter .
DM54164/DM74164 (SN54164/SN74164) (See DM7570/DM8570) .. ... .....
DM54165/DM74165 (SN54165/SN74165) (See DM7590/DM8590) .
DM54166/DM74166 (SN54166/SN74166) 8-Bit Shift Register
DM54173/DM74173 (SN54173/SN74173) (See DM7551/DM8551)
DM54174/DM74174 (SN54174/SN74174) Hex D Flip Flop .. ..
DM54175/DM74175 (SN54175/SN74175) Quad D Flip Flop .. ..
DM54176/DM74176 (SN54176/SN74176) (See DM7280/DM8280) ... ... ..
DM54177/DM74177 (SN54177/SN74177) (See DM7281/DM8281)

DM54180/DM74180 (SN54180/SN74180) 8-Bit Odd/Even Parity Generator/Checker

DM54181/DM74181 (SN54181/SN74181) Arithmetic Logic Unit . . . . . R
DM54182/DM74182 (SN54182/SN74182) Look-Ahead Carry Generator
DM54184/DM74184 (SN54184/SN74184) BCD-to-Binary Converter . .. ... ..
DM54185A/DM74185A (SN54185A/SN74185A) Binary-to-BCD Converter
DM54187/DM74187 (SN54187/SN74187) 1024-Bit Read Only Memory
DM54190/DM74190 (SN54190/SN74190) Up-Down Decade Counter
DM54191/DM74191 (SN54191/SN74191) Up-Down Binary Counter

DM54192/DM74192 (SN54192/SN74192) (See DM7560/DM8560) . . .. . .......

DM54193/DM74193 (SN54193/SN74193) (See DM7563/DM8563) . .
DM54195/DM74195 (SN54195/SN74195) (See DM9300/DM8300)

DM54196/DM74196 (SN54196/SN74196) Presettable Decade Counter. . . ... .....

DM54197/DM74197 (SN54197/SN74197) Presettable Binary Counter
DM54198/DM74198 (SN54198/SN74198) 8-Bit Shift Register . .
DM54199/DM74199 (SN54199/SN74199) 8-Bit Shift Register .

DM74200 (SN74200) TRI-STATE® 256-Bit Random Access Memory
DM7090/DM8090 Quad Inverter/Dual 2-Input NAND Buffer . . ... ..
DM7091/DM8091 Quad 2-Input NAND Buffer . ... L. A
DM7092/DM8092 Dual 5-Input NAND Gate . ....................
DM7093/DM8093 TRI-STATE® Quad Buffer . ...... .............
DM7094/DM8094 TRI-STATE® Quad Buffer . . ..

DM7095/DM8095 TRI-STATE® Hex Buffer . . Lo
DM7096/DM8096 TRI-STATE® Hex Inverter . L
DM7097/DM8097 TRI-STATE® Hex Buffer. . . . . . .

DM7098/DM8098 TRI-STATE® Hex Inverter . . . L
DM7121/DM8121 TRI-STATE® 8-Channel Digital Multlpiexer
DM7123/DM8123 TRI-STATE® Quad 2-Input Multiplexer . . .
DM7130/DM8130 10-Bit Comparator . . . . .
DM7131/DM8131 6-Bit Unified Bus Comparator .
DM7136/DM8136 6-Bit Unified Bus Comparator .
DM7160/DM8160 6-Bit Comparator

DM7200/DM8200 4-Bit Comparator

DM7210/DM8210 8-Channel Digital Switch . . P
DM7211/DM8211 8-Channel Digital Switch. . .. .. ..........
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SERIES 54/74 — SECTION 1 (CONTINUED)
DM7214/DM8214 TRI-STATE® Dual 4:1 Multiplexer . . J N e
DM7219/DM8219 TRI-STATE® 16-Line to 1-Line I\/Iu|t|plexer

DM7220/DMB8220 Parity Generator/Checker . ... ...... e e

DM7223/DM8223 1-Line to 8-Line Demultiplexer. . . . . e L

DM7230/DM8230 TRI-STATE® Demultiplexer . . . .......... oo, e

DM7280/DM8280 (S8280/N8280) Presettable Decade Counter . ....... e e

DM7281/DM8281 (S8281/N8281) Presettable Binary Counter ... . ... . e

DM7288/DM8288 (S8288/N8288) Presettable Divide by 12 Counter ... ..
DM7512/DM8512 Dual Gated Master/Slave JK/D Flip Flop
DM7520/DM8520 Modulo-N Divider . . ..

DM7551/DM8551 TRI-STATE® Quad D Fllp Flop e e e

DM7552/DM8552 TRI-STATE® Decade Counter/Latch . . .

DM7553/DM8553 TRI-STATE® 8-Bit Latch . .. .......

DM7554/DM8554 TRI-STATE® Binary Counter/Latch . e PR
DM7555/DM8555 TRI-STATE® Programmable Decade Counter e e
DM7556/DM8556 TRI-STATE® Programmable Binary Counter . e e
DM7560/DM8560 (SN54192/SN74192) Up/Down Decade Counter . .. ..
DM7563/DM8563 (SN54193/SN74193) Up/Down Binary Counter .. . Ce e
DM7570/DM8570 (SN54164/SN74164) 8-Bit Serial-In Parallel-Out Shift Reguster
DM7573/DM8573 1024-Bit Field-Programmable Read Only Memory .

DM7574/DM8574 TRI-STATE® 1024-Bit Field-Programmable Read Only Memory
DM7575/DM857% Programmable Logic Array (PLA)

DM7576/DM8576 Programmable Logic Array (PLA) ... ..

DM8582 256-Bit Random Access Memory (Open Collector) . .
DM7590/DM8590 (SN54165/SN74165) 8-Bit Parallel-In Serial-Out Shlft Reglster . A
DM7595/DM8595 4096-Bit Bipolar Read Only Memory . . . . L.
DM7596/DM8596 TRI-STATE® 4096-Bit Bipolar Read Only I\/Iemory . e
DM7597/DM8597 TRI-STATE® 1024-Bit Read Only Memory . . ...

DM7598/DM8598 TRI-STATE® 256-Bit Read Only Memory . .

DM7599/DM8599 TRI-STATE® 64-Bit Random Access Read/Wnte I\/Iemory

DM7613/DM8613 Quad Gated D Flip Flop. C e e

DM7695/DM8695 4096-Bit Bipolar Read Only Nlemory ........... B

DM7696/DM8696 TRI-STATE® 4096-Bit Bipolar Read Only Memory ...........
DM7800/DM8800 Dual Voltage Translator ... . .. .o R o
DM7806/DM8806 High Speed MOS to TTL Level Converter R Ll e
DM7810/DM8810 Quad 2-Input TTL-MOS Interface Gate . ... ............
DM7811/DM8811 Quad 2-Input TTL-MOS Interface Gate . . ... ..

DM7812/DM8812 TTL-MOS Hex Inverter B e e e e e e

DM7819/DM8819 Quad 2-Input TTL-MOS AND Gate ..... e e e
DM7820/DM8820 Dual Line Recewver. . .. ........ ........ e
DM7820A/DM8820A Dual Line Recever . .. ......... e e

DM7822/DM8822 Dual Line Receiver. . .............

DM7830/DM8830 Dual Differential Line Driver [ P

DM7831/DM8831 TRI-STATE® Line Driver . .. .. ... ... .. e
DM7832/DM8832 TRI-STATE® Line Driver ... . ... ....ooir ... AU
DM7833/DM8833 Quad TRI-STATE® Transcewver . .. . ........... T

DM7834/DM8834 Quad TRI-STATE® Transceiver .......... e e e e

DM7835/DM8835 Quad TRI-STATE® Transceiver . ... ....... B
DM7836/DM8836 Quad NOR Unified Bus Recewver . . ..... ........ L
DM7837/DM8837 Hex Unified Bus Recewver . .. ............ ..........

DM7838/DM8838 Quad Unified Bus Transcewver ... . ... . .. .. ... ... .......

DM7839/DM8839 Quad TRI-STATE® Transcewer . .. ......

DM7875A/DM8875A TRI-STATE® 4-Bit Multiplier . . . . . e e e

DM7875B/DM8875B TRI-STATE® 4-Bit Multiplier . ... ... ..... e
DM7880/DM8880 High Voltage 7-Segment Decoder/Driver (for Dr|v1ng Sperry and

~ Panaplex 1™ Displays) .. ..ovii oo et e e e e e
DMB8884A High Voltage Cathode Decoder/Driver (for Drlvmg Sperry and Panaplex II"'IVI Displays) . .
DM8885 MOS to High Voltage Cathode Buffer . .. ................ N

DM9602/DM8602 Dual TTL/Monostable Multivibrator
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SERIES 54H/74H — SECTION 2

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information . . . ..
DM54H00/DM74H00 (SN54HO00/SN74H00) Quad 2-Input NAND Gate . . . ...........
DM54H01/DM74H01 (SN54HO01/SN74H01) Quad 2-Input NAND Gate (Open Collector) .
DM54H04/DM74H04 (SN54H04/SN74H04) Hex Inverter . . .. .............. R
DM54H05/DM74H05 (SN54H05/SN74H05) Hex inverter (Open Collector) . ..... .....
DM54H08/DM74H08 (SN54H08/SN74H08) Quad 2-Input AND Gate . . ... ........ .
DM54H10/DM74H10 (SN54H10/SN74H10) Triple 3-Input NAND Gate .. .............
DM54H11/DM74H11 (SN54H11/SN74H11) Triple 3-Input AND Gate .. ..............
DM54H20/DM74H20 (SN54H20/SN74H20) Dual 4-lnput NAND Gate .. ...... .......
DM54H21/DM74H21 (SN54H21/SN74H21) Dual 4-Input AND Gate ..... ..........

DM54H22/DM74H22 (SN54H22/SN74H22) Dual 4-Input NAND Gate (Open Collector) . . . .

DM54H30/DM74H30 (SN54H30/SN74H30) 8-Input NAND Gate . .. . ...............
DM54H40/DM74H40 (SN54H40/SN74H40) Dual 4-Input NAND Buffer .. ......  ....
DM54H50/DM74H50 (SN54H50/SN74H50) Expandable Dual AND-OR-INVERT Gate ... ..
DM54H51/DM74H51 (SN54H51/SN74H51) Dual AND-OR-INVERT Gate . . . . . . e
DM54H52/DM74H52 (SN54H52/SN74H52) Expandable AND-OR Gate .. ... e
DM54H53/DM74H53 (SN54H53/SN74H53) Expandable AND-OR-INVERT Gate .. ......
DM54H54/DM74H54 (SN54H54/SN74H54) AND-OR-INVERT Gate .. .......... ....
DM54H55/DM74H55 (SN54H55/SN74H55) Expandable AND-OR-INVERT Gate .. .......
DM54H60/DM74H60 (SN54H60/SN74H60) Dual 4-Input Expander . ... ...... e
DM54H61/DM74H61 (SN54H61/SN74H61) Triple 3-Input Expander . ... ..........

DM54H62/DM74H62 (SN54H62/SN74H62) 3-2-2-3-Input Expander . . ....... ......

DM54H71/DM74H71 (SN54H71/SN74H71) JK Flip Flop with AND-OR Inputs . ......

DM54H72/DM74H72 (SN54H72/SN74H72) JK Master/Slave Flip Flop . ... . .........

DM54H73/DM74H73 (SN54H73/SN74H73) Dual JK Flip Flop with Separate Clocks. . . . . ..
DM54H74/DM74H74 (SN54H74/SN74H74) Dual D Edge-Triggered Flip Flop ... ... ... ..
DM54H76/DM74H76 (SN54H76/SN74H76) Dual JK Master/Slave Flip Flop . . .. ....
DM54H78/DM74H78 (SN54H78/SN74H78) Dual JK Flip Flop with Preset and Clear Inputs

SERIES 54L/74L — SECTION 3

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information . . .. .
DM54L00/DM74L00 (SN54L00/SN74L00) Quad 2-Input NAND Gate. . .. ......
DM54L01/DM74L01 (SN54L01/SN74L01) Quad 2-Input NAND Gate (Open Collector).
DM54L02/DM741L02 (SN54L.02/SN74L02) Quad 2-Input NOR Gate . .... ...........
DM54L03/DM74L03 (SN54L03/SN74L03) Quad 2-Input NAND Gate (Open Collector) . . . .
DM541L04/DM74L04 (SN54L04/SN74L04) Hex Inverter. . ... ... ..... «........ .
DM54L.10/DM74L10 (SN54L10/SN74L10) Triple 3-Input NAND Gate . ....... ......
DM54L.20/DM74L20 (SN54L20/SN74L20) Dual 4-Input NAND Gate . . .. ... ......
DM54L.30/DM74L30 (SN54L30/SN74L30) 8-Input NAND Gate. . .. ... ....... ....
DM54L42A/DM74L42A (SN54L42A/SN74L42A) Low Power BCD to Deamal Decoder . ..
DM54L51/DM74L51 (SN54L51/SN74L51) Dual 2-Wide AND-OR-INVERT Gate . ......
DM54154/DM74L54 (SN54L54/SN741L54) 4-Wide 3-2-2-3-Input AND-OR-INVERT Gate . . .
DM54L55/DM74L55 (SN54L55/SN74L55) 2-Wide 4-Input AND-OR-INVERT Gate . . . . .
DM54L71/DM74L71 (SN54L71/SN74L71) RS Flip Flop .. .... ....... .. .......
DM54L72/DM74L72 (SN54L72/SN74L72) JK Flip Flop. . .. .. .. ... ... ... ... e
DM54L73/DM74L73 (SN54L73/SN74L73) Dual JK Flip Flop . . . ... ... .......
DM54L74/DM74L74 (SN54L74/SN74L74) Dual D Flip Flop .. ..... e

DM541L78/DM74L78 (SN54L78/SN74L78) Dual JK Flip Flop .....  ........ .

DM541L85/DM74L.85 (SN54L.85/SN74L85) 4-Bit Magnitude Comparator . . .. .. ........
DM541.86/DM741L86 (SN54L86/SN741.86) Quad EXCLUSIVE-OR Gate . .. ...... U
DM541.89A/DM74L89A (SN54L89A/DM741L89A) 64-Bit Random Access Memory .. . ...
DM541.90/DM741L90 (SN54L90/SN74L90) Low Power Decade Counter ... . L

DM541L91/DM74L91 (SN54L91/SN74L91) 8-Bit Shift Register ... .......... R

DM541L93/DM741.93 (SN54L.93/SN74L93) Ripple Binary Counter . .. . ...... e
DMV541L95/DM74L95 (SN54L95/SN74L95) 4-Bit Parallel-In Parallel-Out Shift Register . . .
DM541.98/DM741L98 (SN54L.98/SN741L98) 4-Bit Data Selector/Storage Register . ..
DMV54L123/DM74L123 (SN54L123/SN74L123) Dual TTL/Monostable Multivibrator
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SERIES 54L/74L — SECTION 3 (CONTINUED)
DM54L154A/DM74L154A (SN54L154A/SN74L154A) Low Power 4-Line to 16-Line
Decoder/Demultiplexer

DM54L165A/DM74L165A (SN54L165A/SN74L165A) Low Power Parallel ln Serlal Out

8-Bit Shift Register ..
DM54L187A/DM74L187A (SN54L187A/SN74L187A) 1024 Blt Read Only Memory .
DM54L192/DM74L.192 (SN54L192/SN74L192) Up-Down Decade Counter .
DM54L193/DM741L.193 (SN54L193/SN74L193) Up-Down Binary Counter. . .
DM70L95 TRI-STATE® Hex Buffer .
DM70L96 TRI-STATE® Hex Buffer e
DM70L97 TRI-STATE® Hex Buffer ... .......
DM70L98 TRI-STATE® Hex Buffer .
DM71L22/DM81L22 Quad 2-Input I\/lultlplexer
DM71L23/DM81L23 Quad 2-Input Multiplexer . .. e e e
DM75L11/DM85L11 TTL Dual Gated D Flip Flop . ... e e
DM75L12/DM85L12 Dual JK, D Flip Flop . ..
DM75L51/DM85L51 Low Power TRI STATE® Quad D F||p Flop
DM75L52/DM85L52 TRI-STATE® Decade Counter/Latch . .
DM75L54/DM85L54 TRI-STATE® Binary Counter/Latch
DM76L13/DM86L13 Quad Gated D Flip Flop . . L. ..
DM76L70/DM86L70 8-Bit Serial-In Parallel-Out Shift Reglster e
DM76L75/DM86L75 Low Power Presettable Decade Counter. . . . e
DM76L76/DM86L76 Low Power Presettable Binary Counter . DN .
DM76L93/DM86L93 Ripple Binary Counter
DM76L97/DM86L97 TRI-STATE® 1024-Bit Read Only Memory
DM76L99/DM86L99 TRI-STATE® 64-Bit Random Access Memory
DM78L12/DM88L12 TTL-MOS Hex Inverter/Interface Gate

SERIES 74S — SECTION 4

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information
DM74S00 (SN74S00) Schottky Quad 2-Input NAND Gate . . .. F
DM74S03 (SN74S03) Schottky Quad 2-Input NAND Gate (Open Collector)

DM74S04 (SN74S04) Schottky Hex Inverter

DM74S05 (SN74S05) Schottky Hex Inverter (Open Collector) .

DM74S10 (SN74S10) Schottky Triple 3-lnput NAND Gate . .. .. ......
DM74S11 (SN74S11) Schottky Triple 3-Input AND Gate .. .....

DM74S15 (SN74S15) Schottky Triple 3-Input AND Gate (Open Collector)

DM74S20 (SN74S20) Schottky Dual 4-Input NAND Gate

DM74S22 (SN74S22) Schottky Dual 4-Input NAND Gate (Open Collector)

DM74S40 (SN74S40) Schottky Dual 4-Input NAND Buffer

DM74S64 (SN74S64) Schottky AND-OR-INVERT Gate . .......

DM74S65 (SN74S65) Schottky AND-OR-INVERT Gate (Open Collector)

DM74S74 (SN74S74) Schottky Dual D Flip Flop. A

DM74S86 (SN74S86) Schottky Quad EXCLUSIVE-OR Gate . . L
DM74S112 (SN74S112) Schottky Dual JK Flip Flop with Preset and Clear R .
DM74S113 (SN74S113) Schottky Dual JK Flip Flop with Preset . .. ... .....

DM74S114 (SN74S114) Schottky Dual JK Flip Flop with Common CIock and Clear . ...

DM74S5135 (SN74S135) Schottky Quad EXCLUSIVE-OR/NOR Gate . . .

DM74S140 (SN74S140) Schottky Dual 4-Input NAND Line Driver. . .. ..

DM74S151/DM74S251 (SN74S151/SN745251) Schottky 8-Input Multiplexer Wlth True
and Complement Qutputs . . . ... . . .. ......

DM74S153/DM74S253 (SN748153/SN748253) Schottky Dual 4- Llne to 1- Lme Data
Selector/Multiplexer . ... . .. .. .. ... L. ..

DM74S157/DM74S257 (SN748157/SN748257) Schottky Quad 2- Llne to 1-Line Data
Selector/MUltiplexer . . . . .. ...

DM74S158/DM74S258 (SN548158/SN748258) Schottky Quad 2-Line to 1-Line Data
Selector/Multiplexer (Inverting) . . .. .. R e e e e
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SERIES 930 — SECTION 5

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information . ... ....... 5-i
DM930 Dual 4-Input Gate with Expander . .. . ... .. ... e 5-3
DM932 Dual 4-Input Buffer with Expander. . .. ... . e e e 5-5
DM9O33 Dual 4-Input Extender . ... .. ... ... e e 5-5
DM935 Hex Inverter ... ....... . e 5-3
DM936 Hex Inverter .. ............ e e 5-3
DMO937 Hex Inverter .. ...... .......... ..., e e 5-3
DM944 Dual 4-Input Power Gate with Expander .. ... ............ e 5-5
DM945 RS Flip Flop .. ... .. .. e e e 5-7
DM946 Quad 2-Input Gate . . ... .. BN e e 5-3
DM948 RS Flip Flop .. ... e e e e e .. b7
DM949 Quad 2-Input Gate . . . . ..o it e e . 53
DM957 Quad 2-Input Buffer . ... .. e e 5-5
DM958 Quad 2-Input POWEr Gate . . . . . .. v v i ittt it e e 5-5
DM961 Dual 4-Input Gate with Expander . ...... ............... e e 5-3
DMO62 Triple 3-1nput Gate . . . . ottt e e e e e e 5-3
‘DM963 Triple 3-Input Gate ... ... ........ e e e 5-3
DM1800 Dual 5-lnput Gate . ........... e e e e 5-3
DM1801 Dual 5-Input Gate ...... e e FE 5-3
DM9093 Dual JK Flip Flop ... .. ... . . e e 5-7
DM9094 Dual JK Flp FIOP . . ottt e e e e 5-7
DMO097 Dual JK Flip FIop . . o e e e e e e e e e e e e 5-7
DMO099 Dual JK FIp FIOP . . . o e e e e 5-7

SERIES 9000 — SECTION 6

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information . ... ........ 6-i
DM9002C Quad 2-Input NAND Gate . . . . . . oottt et e e 6-1
DM9003C Triple 3-Input NAND Gate. . . ... v ottt it e e e e e et e e e 6-1
DM9O004C Dual 4-Input NAND Gate . . .. .o vttt e e e e e e e et e 6-1
DM9005C Dual AND-OR-INVERT Gate/Expander . ... .. ...... ... ... ... 6-1
DM9006C Dual 4-Input Expander . . . ... ...ttt e e e 6-1
DM9008C 2-2-2-3-Input AND-OR-INVERT Gate . . ..................... O N |
DMO009C Dual 4-Input NAND Gate/Buffer. . . ... .. .. o e 6-1
DM9012C Quad 2-Input NAND Gate (Open Collector) . . .. .. ..o it 6-1
DM9016C Hex Inverter. . .. ........ e e 6-1
DM9300/DM8300 (SN54195/SN74195) 4-Bit Shift Register . ... .. .......... ........... 6-4
DM9301/DM8301 BCD to Decimal Decoder . .. .. .. .. .. ...ttt 6-6
DM9309/DM8309 Dual 4-Input Multiplexer . .. .. .. .. ...ttt 6-8
DM9312/DM8312 8-Input MUItIPIEXEr . . . o v vttt e et e e e ... .. 610
DM9322/DM8322 Quad 2-Input Multiplexer . . . . .. .. ot e e e 6-12
DM9601/DM8601 Retriggerable Monostable Multivibrator . . .. .. ... ... ... ... ... ..... 6-14

SERIES 10000 — SECTION 7

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information ... ... ... .. 7-i
DM10101 (MC10101) Quad OR/NOR Gate with Strobe . .. .. ............. ... 71
DM10102 (MC10102) Quad Gate . . . ... ... vttt e e ... 73
DM10105 (MC10105) Triple 2-3-2-OR/NOR Gate . . . . ..ot ie it i e e et e e 7-5
DM10106 (MC10106) Triple 4-3-3-Input NOR Gate . . . .. ... ...ttt i 7-7
DM10107 (MC10107) Triple EXCLUSIVE-OR/NOR Gate . . ... ... ... .ot v, 7-9
DM10109 (MC10109) Dual 4-5-Input OR/NOR Gate . . . .. ...ttt i i 7-1
DM10110 (MC10110) Dual 3-Input/3-Output OR Gate . . . . .. ... ...ttt inn e 7-13
DM10111 (MC10111) Dual 3-Input/3-Output NOR Gate. . . . .. ... ...t 7-15
DM10112 (MC10112) Dual 3-Input 1 OR/2 NOR Gate. . .. ... v vttt e 7-17
DM10115 (MC10115) Quad Differential Amplifier . . . . . .. .. . e e e 7-19
DM10116 (MC10116) Triple Differential Line Receiver. . . . .. .. .. ...t iiie e 7-21
DM10117 (MC10117C) Dual 2-Wide OR-AND/OR-AND-INVERT Gate .. ................... 7-23




SERIES 10000 — SECTION 7 (CONTINUED)

DM10118 (MC10118) Dual 2-Wide OR-AND Gate .

DM10119 (MC10119) 4-Wide 4-3-3-3-Input OR/AND Gate .

DM10121 (MC10121) OR-AND/OR-AND-INVERT Gate

DM10124 (MC10124) Quad TTL to ECL Translator/Differential Lme Drnver

CMOS — SECTION 8

Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information . .
MM54C00/MM74C00 Quad 2-Input NAND Gate e
MM54C02/MM74C02 Quad 2-lnput NOR Gate . . .. .. ..... .....
MM54C04/MM74C04 Hex Inverter

MM54C10/MM74C10 Triple 3-Input NAND Gate

MM54C20/MM74C20 Dual 4-Input NAND Gate

MM54C42/MM74C42 BCD to Decimal Decoder .

DM54C73/MM74C73 Dual JK Flip Flop with Clear

MM54C74/MM74C74 Dual D Flip Flop . .
MM54C76/MM74C76 Dual JK Flip Flop with C|ear and Preset .
MM54C95/MM74C95 4-Bit Right-Shift Left-Shift Register
MM54C107/MM74C107 Dual JK Flip Flop with Clear .
MM54C151/MM74C151 8-Channel Digital Multiplexer

MM54C154/MM74C154 4-Line to 16-Line Decoder/Demu!tupIexer .
MM54C157/MM74C157 Quad 2-Input Multiplexer

MM54C160/MM74C160 Decade Counter with Asynchronous Clear
MM54C161/MM74C161 Binary Counter with Asynchronous Clear . . .
MM54C162/MM74C162 Decade Counter with Synchronous Clear .
MM54C163/MM74C163 Binaty Counter with Synchronous Clear. ..
MM54C164/MM74C164 8-Bit Parallel-Out Serial Shift Register .. .. ......
MM54C173/MM74C173 TRI-STATE® Quad D Flip Flop .
MM54C192/MM74C192 Synchronous 4-Bit Up/Down Decade Counter
MM54C193/MM74C193 Synchronous 4-Bit Up/Down Binary Counter
MM54C195/MM74C195 4-Bit Register .

INTERFACE CIRCUITS — SECTION 9
Reference to Package Dimensions, Waveforms, Test Circuits, and Ordering Information
DHO0006/DHO006C Current Driver
DHO008/DH0008C High Voltage, High Current Driver
DHO0011/DHO0011C/DHO011CN (SH2001/SH2002/SH2002P) High Voltage High Current Drivers
DHOO016CN High Voltage High Current Driver
DHO017CN (SH2200P) High Voltage High Current Driver
DHOO018CN High Voltage High Current Driver
DH0028C/DH0028CN Hammer Driver
DH0034/DH0034C High Speed Dual Level Translator
DH0035/DH0035C PIN Diode Switch Driver
DH3467C Quad PNP Core Driver
DH3725C Quad NPN Core Driver
LH2111/LH2211/LH2311 Dual Voltage Comparator .
LM106/LM206 Voltage Comparator/Buffer
LM306 Voltage Comparator/Buffer .. . ....... e e e
LM111/LM211 Voltage Comparator . . ... .... Lo
LM311 Voltage Comparator .. ..... .. ...........
LM160 High Speed Differential Voltage Comparator
LM161 High Speed Differential Voltage Comparator
LM350 Dual Peripheral Driver .
LM710 Voltage Comparator
LM710C Voltage Comparator
LM711 Dual Comparator
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INTERFACE CIRCUITS — SECTION 9 (CONTINUED)
LM711C Dual Comparator

LM1488 Quad Line Driver.

LM1489/LM1489A Quad Line Receiver
LM1514/LM1414 Dual Differential Voltage Comparator
LM5520/LM7520 Dual Core Memory Sense Amplifier
LM5521/LM7521 Dual Core Memory Sense Amplifier
LM5522/LM7522 Dual Core Memory Sense Amplifier
LM5523/LM7523 Dual Core Memory Sense Amplifier
LM5524/LM7524 Dual Core Memory Sense Amplifier
LM5525/LM7525 Dual Core Memory Sense Amplifier
LM5528/LM7528 Dual Core Memory Sense Amplifier
LM5529/LM7529 Dual Core Memory Sense Amplifier
LM5534/LM7534 Dual Core Memory Sense Amplifier
LM5535/LM7535 Dual Core Memory Sense Amplifier
LM5538/LM7538 Dual Core Memory Sense Amplifier
LM5539/LM7539 Dual Core Memory Sense Amplifier
LM55325/LM75325 Memory Driver .

LM75324 Memory Driver with Decode Inputs
LM75450A Dual Peripheral Driver

LM75451A Dual Peripheral Driver .

LM75452 Dual Peripheral Driver .. .. L. . .

LM75453 Dual Peripheral Driver L. e
LM75454 Dual NOR Peripheral Line Driver . . e

LM75461 Dual Peripheral Driver (High Voltage) .. .. .. .. . .

LM75462 Dual Peripheral Driver (High Voltage)
LM75463 Dual Peripheral Driver (High Voltage)

LM75464 Dual Peripheral Driver (High Voltage) .
MH0007/MHO0007C DC Coupled MOS Clock Drlver
MHO0009/MH0009C DC Coupled Two Phase MOS Clock Dnver ..
MHO0012/MH0012C High Speed MOS Clock Driver . . .o
MHO0013/MH0013C Two Phase MOS Clock Driver ... ..
MH0025/MH0025C Two Phase MOS Clock Driver .. ...
MH0026/MH0026C 5 MHz Two Phase MOS Clock Driver .
MHO0027C Dual High Speed MOS Interface Driver . .
MH7803/MH8803 Oscillator/Clock Driver . . . .
MH7807/MH8807 Oscillator/Clock Driver . . .

MH8804 Quad, Dual MOS Memory Driver . .....  ........

MH8805 Quad, Dual MOS Memory Driver
MH8808 Dual High Speed MOS Clock Driver . .

NEW PRODUCTS — SECTION 10

AC TEST CIRCUITS AND WAVEFORMS — SECTION 11

Physical DIimensions . . ... .. ...t

Available Digital Applications Literature . . ... ...............
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DM7136/DM8136
DM7160/DM8160
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DM541L85/DM74L85
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ONE SHOT
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\ Series 54/74 |:
(7]
(4]
REFERENCE t
~
The following table references all Physical Dimension Drawings, Waveforms, and Test Circuits for the devices H
in this section. For Order Numbers, see below.” Refer to the alpha-numerical index at the front of this
catalog for complete device title and function. Packages (pages I thru VI) are in the back of the catalog.
DATA SHEETS PACKAGES WAVE- TEST
Molded DIP (N) | Cavity DIP (D)(J) | Flat Pack (F)W) | Metal Can (G)(H) | FORMS | CIRCUITS
Devices Pg. Fig. Pg. Fig. Pg. Type | Fig. Pg. Type | Fig. Pg. Type | Fig. Pg. Fig. Pg.
DM5400 11 3 11 1M v J 18 V W 1 1156 1T o111
DM7400 1-1 3 11 1M v J 1 115 o1
DM5401 1-3 3 11 m v J 18 V W 1 115 2 111
DM7401 1-3 3 11 1M IV J 1 115 2 111
DM5402 1-5 3 i 1M 1w J 18 V W 1 115 1T 111
DM7402 1-5 3 I 1 A% J 1 115 11
DM5403 1-3 3 1 1 1\ J 1 115 2 111
DM7403 1-3 3 11 1M IV J 1 115 2 114
DM5404 1-7 3 It 1M v J 18 V W 1 1156 1 111
DM7404 1-7 3 11 "Moo J 1 115 1111
DM5405 1-3 3 Il 1M IV J 18 V w 1 115 2 111
DM7405 1-3 3 1 R \Y J 1 115 2 1141
DM5406 1-9 3 11 1 v J 18 V w 2 115 4 111
DM7406 1-9 3 11 1 1V J 2 115 4 111
DM5407 1-11 3 11 1M 1w J 18 V W 3 115 4 111
DM7407 1-1 3 11 1M 1V J 3 115 4 111
DM5408 113 3 I 1 \% J 18 V w 3 115 1111
DM7408 1-13 3 I1 1M 1V J 3 115 1 111
DM5409 1-13 3 11 1M 1V J 18 V w 3 115 2 111
DM7409 1-13 3 Il 1m0V J 3 115 2 11
DM5410 11 3 11 " v J 18 V w 1 115 o1
DM7410 1-1 3 1 Mmoo J 1 1156 1111
DM5411 1-15 3 1 1M v J 3 115 1111
DM7411 1-15 3 1l 11 v J 3 115 1T 111
DM5413 117 3 11 11 v J 18 V w 42 1119 1111
DM7413 117 3 1 1 v J 42 1119 1T 111
DM5416 19 3 1 1" v J 18 V w 2 115 4 111
DM7416 1-9 3 1 1M v J 2 115 4 111
DM5417 -1 3 11 MmooV J 18 V w 3 115 4 111
DM7417 1-1 3 I 1 \% “J 3 115 4 111
DM5420 11 3 11 11 v J 18 V w 1 115 1 1141
DM7420 11 3 11 " v J 1 115 1T 1141
DM5426 1-19 3 1l m oW J 4 115 2 1141
DM7426 1-19 3 1l 11 v J 4 115 2 111
DM5430 1-21 3 11 (A \% J 18 V w 1 115 1T 111
DM7430 1-21 3 1 1 IV J 1 115 1 111
DM5432 1-23 3 11 1M IV J 18 V 0 3 115 1T 1141
DM7432 1-23 3 11 1M 1V J 3 115 11141
DM5437 1-25 3 11 Mmoo J 18 V w 1 115 6 111
DM7437 1-25 3 11 LA J 18 V w 1 115 6 11-1
DM5438 1-25 3 I " v J 18 V w 1 115 2 141
DM7438 1-25 3 11 1M IV J 18 V w 1 115 2 114
DM5440 1-27 3 11 11 v J 18 V w 1 115 6 111
DM7440 1-27 3 11 M J 1 115 6 11-1
DM5441A 1-29 12 IV J 19 V w
DM7441A 1-29 5 11 12 v J R
DM5442 1-31 12 1V J 19 V w 5 115 1T 1141
DM7442 1-31 5 11 12 IV J 5 115 1T 111
DM5445 1-33 12 IV J 19 V w 9 116 2 114
DM7445 1-33 5 11 12 v J 19 V w 9 116 2 111
DM5450 1-35 3 1 1MW J 18 V w 1 1156 1T 111
DM7450 1-35 3 1 11 v J 1 115 1 111
DM5451 1-35 3 11 1M1 IV J 18 V w 1 115 T 111
DM7451 1-35 3 11 11w J 1 115 1 111
*Order Numbers. use Device No. suffixed with package letter, 1 e. DM7800W.
**Also available in D package. See page I1l.




Series 54/74

DATA SHEETS PACKAGES WAVE- TEST
Cawity DIP (D)(J) | Flat Pack (F)(w) FORMS | CIRCUITS

Devices Pg. Fig. Pg. Type | Fig. Pg. Type Fig. Pg. Fig. Pg.
DM5453 1-35 3 1m0V J 18 VvV w 115 |1
DM7453 1-35 3 11V J 1 115 1
DM5454 1-35 3 1M IV J 18 V w 1 115 1
DM7454 1-35 3 1m IV J 1 115 1
DM5460 1-35 3 11 v J 18 V w
DM7460 1-35 3 1M IV J
DM5470 1-38 3 1m0V J 18 V w
DM7470 1-38 3 11 1\ J
DM5472 1-40 3 1M 1V J 18 V w 6 115 1 1141
DM7472 1-40 3 1M v J 6 115 1T 14
DM5473 1-42 3 1M v J 18 V w 6 115 1T 114
DM7473 1-42 3 1M I J 6 115 1 1141
DM5474 1-44 3 1M W J 18 V w 7 116 1T 1141
DM7474 1-44 3 1M IV J 7 116 1 1141
DM5475 1-46 5 12 IV J 19 V w 8 116 1T 141
DM7475 1-46 5 122 v J 8 116 T 141
DM5476 1-42 5 122 IV J 19 V w 6 115 1 114
DM7476 1-42 5 12 1V J 6 115 1 1141
DM5483 1-48 12 v J 19 V w
DM7483 1-48 5 122 1V J
DM5486 1-51 3 1M 1V J 18 V w 15 119 1T 1141
DM7486 1-61 3 1M 1w J 15 119 T 141
DM5488 1-563 5 12 IV J 19 V w 13 118 2 14
DM7488 1-563 5 12 1V J 19 V w 13 118 2 1141
DM5489 1-57 12 IV J 16 119 7 114
DM7489 1-57 5 12 1V J 16 119 7 1141
DM5490 1-59 3 1M 1V J 18 V w 18 11-10 114
DM7490 1-69 3 1M 1 J 18 11-10 T 141
DM5492 1-59 3 1M IV J 18 V w 18 11-10 1T 1A
DM7492 1-59 3 1M 1 J 18 11-10 11141
DM5493 1-69 3 1M 1V J 18 V w 18 11-10 T 141
DM7493 1-59 3 1 1\ J 18 11-10 1T 114
DM5495 1-63 3 1 v J 18 V w 14 119 1 114
DM7495 1-63 3 11 v J 14 119 1T 111
DM5496 1-66 122 IV J 19 V w
DM7496 1-66 5 12 IV J
DM54107 1-42 5 12 IV J 6 115 T 14
DM74107 1-42 5 12 IV J 6 115 T 14
DM54121 1-68 3 11 1 J 18 V W 1T 14
DM74121 1-68 3 1" 1V J 1T 11
DM54145 1-33 12 v J 19 V w 9 116 2 1141
DM74145 1-33 5 12 IV J 19 V w 9 116 2 1141
DM54150 1-70 13 IV J 17 V F
DM74150 1-70 7 13 IV J
DM54151 173 12 IV J 19 V W 9 116 1114
DM74151 1-73 12 IV J 19 V w 9 116 1 111
DM54153 1-756 12 IV J 19 V W 3 1156 114
DM74153 1-75 12 IV J 19 V W 3 115 11141
DM54154 1-77 13 1V J 17 vV F 19 11-10 1 114
DM74154 1-77 13 IV J 17 V F 19 11-10 11141
DM54155 1-80 12 1V J 19 V W 9 116 1 14
DM74155 1-80 122 v J 19 V w 9 116 11141
DM54156 1-80 12 IV J 19 V w 9 116 2 111
DM74156 1-80 12 v J 19 V w 9 116 2 114
DM54166 1-82 12 IV J 19 V w
DM74166 1-82 122 IV J 19 V w
DM54180 1-84 1 W J 19 V w 9 116
DM74180 1-84 1M IV J 18 V w 9 116
DM54181 1-86 13 IV J 20 11-10 12 114
DM74181 1-86 13 IV J 20 11-10 12 114
DM54182 1-92 12 1V J 3 115 1 114
DM74182 1-92 12 IV J 3 115 1 1141
DM54184 1-94 12 IV J 19 V w 13 118 2 11
DM74184 1-94 12 IV J 19 V w 13 118 2 14
DM54185A 1-94 12 IV J 19 V w 13 118 2 14
DM74185A| 1-94 12 IV J 19 V w 13 118 2 111
DM54187 1-96 12 IV J 13 118 7 111
DM74187 1-96 12 IV J 13 118 7 1141
DM54190 1-99 12 IV J 19 V w
DM74190 1-99 12 IV J 19 V w




DATA SHEETS PACKAGES WAVE- TEST
Molded DIP (N) | Cavity DIP (D)J) | Flat Pack (F)(W) | Metal Can (G)(H) | FORMS | CIRCUITS
Devices Pg. Fig. Pg. Fig. Pg. Type | Fig Pg. Type | Fig. Pg. Type | Fig. Pg. Fig. Pg.
DM54191 1-101 12 v 19 V w
DM74191 1-101 5 1l 12 IV oy 19 V w
DM54198 1-103 13 IV 17 vV F
DM74198 1-103 7 111 13 IV 17V F
DM54199 1-105 13 IV U 17 VvV F
DM74199 1-105 7 1l 13 IV 17V F
DM74200 1-146 5 1 9 1l D
DM7090 1-107 5 1 12 vy 19 V w 1 115 1114
DM8090 1-107 5 I 12 v 19V w 1 115 1114
DM7091 1-109 3 1l nmn v oy 18V w 1 115 6 111
DM8091 1-109 3 1 "MooV 18 V w 1 115 6 111
DM7092 1-111 3 11 nmn oV 18 V w 1 115 1114
DM8092 1111 3 1l 1MoV 18 V w 1 115 1111
DM7093 1-113 m vy 18 V w 0 117 3 1141
DM8093 1-113 3 11 "Mooy 0 117 3 111
DM7094 1-113 "mowvoJ 18 V w 10 117 3 1141
DM8094 1-113 3 1 m vy 0 117 3 1141
DM7095 1-116 12 v 4 19 VvV w 21 1111 3 1141
DM8095 1116 5 1 12 vV 19 VvV w 21 111 3 111
DM7096 1-116 12 IV o 19 Vv w 21 1111 3 1141
DM8096 1116 5 1l 122 v 19 vV w 21 1111 3 1141
DM7097 1-116 122 IV Y 19 VvV w 21 111 3 1141
DM8097 1-116 5 Il 12 vy 19 VvV w 21 111 3 1141
DM7098 1-116 12 vy 19 VvV w 21 111 3 1141
DM8098 1116 5 1l 12 IV 19 VvV w 21 1111 3 1141
DM7121 1-118 122 vV 19 VvV w 12 118 3 1141
DM8121 1-118 5 1l 12 VY 19 VvV w 12 1148 3 1141
DM7123 1-120 12 WV 19 VvV w 12 118 3 1141
DM8123 1-120 5 1l 12 v 16V F 12 118 3 1141
DM7130 1-122 10 1 D 17V F 1 118 2 1141
DM8130 1-122 7 1 10 1l D 17V F 1M 118 2 1141
DM7131 1-124 5 1l 122 IV 19 VvV w
DM8131 1-124 5 1 12 v
DM7136 1-124 12 v 19 vV w
DM8136 1-124 5 1
DM7160 1-122 9 1l D 19 vV w 11 118 2 1141
DM8160 1-122 5 1 12 IV 19 vV w 11 118 2 1141
DM7200 1126 3 1 "Mooy 18V w 22 1112 1114
DM8200 1-126 3 1 Mmooy 22 1112 11141
DM7210 1-128 "Mooy 18V w 23 1112 11141
DM8210 1-128 3 1 "mowvoJ 23 11-12 1111
DM7211 1-128 12 IV 19 VvV w 23 1112 1114
DM8211 1-128 5 1 12 IV 23 1112 1114
DM7214 1-131 12 IV 19 VvV w 12 118 3 1141
DM8214 1-131 5 1 122 IV 19 V w 12 118 3 1141
DM7219 1-133 10 [l D 17 vV F 12-A11-8 15 114
DM8219 1-133 7 1l 0 I D 17 vV F 12-A11-8 15 114
DM7220 1-136 3 1 m v J 18 V w 9 116 1111
DM8220 1-136 3 i mowvo Y 9 116 1114
DM7223 1-138 12 v oy 5 115 1114
DM8223 1-138 5 il 2 IV oy 5 115 11141
DM7230 1-140 12 vy 19 VvV w 12 118 3 111
DM8230 1-140 5 1l 12 IV J 12 118 3 111
DM7280 1-143 "M ooy 18V w 18 11-10 1114
DM8280 1-143 3 11 n oWy 18 V w 18 11-10 11141
DM7281 1-143 1Mo J 18 V w 18 11-10 11141
DM8281 1-143 3 1 mowvoJ 18V w 18 1110 1 114
DM7288 1-143 LAY J 18V w 18 1110 11141
DM8288 1-143 3 1 mn oIV 18 V w 18 11-10 11141
DM7520 1-148 12 IV 19 V w 24 1112 1 111
DM8520 1-148 5 1 12 vV J 24 1112 1 1141
DM7551 1-162 12 vV o 19 V w 256 1112 3 111
DM8551 1-152 5 1l 122 v 25 11-12 3 1141
DM7552 1-155 12 v 19 V w 26 1113 11 113
DM8552 1-155 5 1l 12 IV J 19 V w 26 1113 11 113
DM7553 1-159 12 vl 19 V w 27 1114 13 114
DM8553 1-169 5 1 12 IV J 19 V w 27 1114 13 114
DM7554 1-155 12 vV 19 V w 26 1113| 11 113
DM8554 1-155 5 1 12 v 19 V w 26 1113 11 113
DM7560 1-161 2 IV J 19 VvV w 28 1115 1114

1-1ii
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Series 54/74

DATA SHEETS PACKAGES WAVE- TEST
Molded DIP (N) | Cavity DIP (D)) | Flat Pack (F)W) | Metal Can (G)(H) | FORMS | CIRCUITS

Devices Pg. Fig. Pg. Fig. Pg. Type | Fig Pg Type | Fig. Pg. Type | Fig. Pg. Fig. Pg.

DM8560 1-161 5 Il 12 v J 28 11-156 1T 1A

DM7563 1-164 12 v J 19 V w 28 11-15 1T 14

DM8563 1-164 5 1 12 v J 28 11-15 1T 14

DM7570 1-167 1M IV J 18 V w 29 1115 5 1141

DM8570 1-167 3 It 11 IV J 29 11-16 5 111

DM7573 1-169 9 1 D 31 11-16 7 1141

DM8573 1-169 9 I D 31 1116 7 1141

DM7574 1-172 9 I D

DM8574 1-172 9 1M D

DM7575 1-175 10 D

DM8575 1-175 7 11 10 1 D

DM7576 1-175 10 I D

DM8576 1-175 7 I 10 I D

DM8582 1-146 5 I 9 1 D 33 11-16 2 14

DM7590 1-180 12 1V J 19 V W 30 11-16 1111

DM8590 1-180 5 I 12 IV J 30 1115 T 119

DM7595 1-182 10 I D

DM8595 1-182 7 1 10 I D

DM7596 1-184 10 I D

DM8596 1-184 7 1 10 I D

DM7597 1-187 9 1 D 32 11-16 3 111

DM8597 1-187 5 It 12 IV J 32 1116 3 111

DM7598 1-190 12 1V J 32 1116 3 111

DM8598 1-190 5 1 12 IV J 32 11-16 3 111

DM7599 1-195 12 1V J 17 119 3 111

DM8599 1-195 5 1 122 IV J 17 119 3 111

DM7695 1-182 10 D

DM8695 1-182 7 i 10 M D

DM7696 1-184 10 1l D

DM8696 1-184 7 11 10 1 D

DM7800 1-197 21V H 34 1117

DM8800 1197 21V H 34 1117

DM7806 1-200 11 v J 18 V w

DM8806 1-200 3 1 1M1 IV J 18 V w

DM7810 1-202 3 11 1M 1V J 4 115 2 114

DM8810 1-202 3 It 1M v J 4 1156 2 1141

DM7811 1-202 3 11 " A% J 18 V w 4 115 2 1141

DM8811 1-202 3 11 1M 1V J 18 V w 4 1156 2 141

DM7812 1-202 3 11 11 1A% J 18 V w 4 1156 2 111

DM8812 1-202 3 I "o J 18V w 4 115 2 1141

DM7819 1-204 3 1l m v J 18 V w 35 1117 2 1141

DM8819 1-204 3 11 1 1A% J 18 V w 35 1117 2 111

DM7820 1-206 1 1V J** 118V w

DM8820 1-206 3 11 1m 1w J 18 V w

DM7820A 1-208 1Al A% Jr 18 V w

DM8820A 1-208 3 11 1M IV J 18 V w

DMm7822 1-210 1 v T

DMm8822 1-210 3 i1

DM7830 1212 1m 1 J** 118 Vv w

DM8830 1-212 3 I 1 v J 18 V w

DM7831 1-214 12 IV Jr 19 V w

DM8831 1214 5 1l 12 IV J 19 V w

DM7832 1-214 122 IV g 19 V w

DM8832 1-214 5 11 12 IV Jr 19 V w

DM7836 1-217 1M IV J

DM8836 1-217 3 11 1M v J

DMm7837 1-219 122 IV J 19 V W

DM8837 1-219 5 11 12 1V J 19 V w

DM7838 1221 12 IV J 19 V w

DM8838 1-221 5 1l 12 IV J

DM7875A 1-223 9 I D 122 118 3 111

DM8875A 1223 5 11 12 IV J 12 118 3 111

DM7875B 1-223 9 I D 12 118 3 111

DMm88758B 1-223 5 11 12 IV J o 12 118 3 111

DM7880 1-225 12 IV J

DM8880 1-225 5 1l 12 IV J

DM8884A 1-228 5 I

DM8885 1-230 5 11 12 1V J

1-iv
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Series b4/74

DM5400/DM7400(SN5400/SN7400) quadruple 2-input NAND gate
DM5410/DM7410(SN5410/SN7410) triple 3-input NAND gate
DM5420/DM7420(SN5420/SN7420) dual 4-input NAND gate

general description

Employing TTL (Transistor-Transistor-Logic) to
achieve high speed at moderate power dissipation,
these gates provide the basic functions used in the
implementation of digital integrated circuit sys-

tems. Characteristics of the circuits include high

noise immunity, low output mpedance, good
capacitive drive capability, and minimal variation
In switching times with temperature. The gates
are compatible with and interchangeable with

Series 54/74 equivalent.

features

® Typical Noise Immunity v
® Guaranteed Noise Immunity 400 mV
® Fan Out 10
®m Average Propagation Delay 13 ns
®  Average Power Dissipation 10 mW per gate

schematic and connection diagrams

(shown for DM5410/DM7410)
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DM5400/DM7400, DM5410/DM7410, DM5420/DM7420

absolute maximum ratings

operating conditions

MIN MAX UNITS

Vee . 7.0v Supply Voltage (Vg
Input Voltage 55V DM54XX 495 5.25 \%
Storage Temperature Range -65°C to +150°C DM74XX 4.75 525 \Y
Fan-Out 10 Temperature (Tp)
Lead Temperature (Soldering, 10 sec) 300°C DM54XX _55 +125 °c

DM74XX 0 70 °C
electrical characteristics (Note1)

PARAMETER CONDITIONS MIN TYP MAX [ UNITS
Input Diode Clamp Voltage Vee =5.0V, T =25°C, Ijy = —12mA -1.5 \Y
Logical ‘1" _
Input Voltage Vee = Min 20 v
Logical 0" B
Input Voltage Vee = Min 08 v
Logical 1" B
Output Voltage Vee =Min Vi =08V, lgyt = -400 uA 2.4 \Y,
Logical 0" B _ B
Output Voltage Vee =Min Vi =20V, lgyt =16 mA 0.4 \Y
Logical “1” _ B
Input Current Vee = Max Vi =24V 40 HA
Logical “1” o
Input Current Vee = Max Viy = 5.5V ! mA
Logical 0" B _
Imput Current Vee =Max Vi =04V -16| mA
Output Short "
Circuit Current Vee = Max Vg =0V, Vg =0V DM74XX " |~20 —55 mA
DM54XX |-18

(Note 2)
Supply Current—
Logical “0" Ve = Max Vi = 5.0V 3 5.1 mA
(Note 3)
Supply Current—
Logical 1" Vee =Max Vg =0V 1 1.8 mA
(Note 3)
Propagation Delay Time to _ _ opo _
Logical “0”, tyqo Vee=5.0V, Tao=25C, C=50pF 8 15 ns
Propagation Delay Time to _ oo B
Logical “17, toa1 Vee=5.0V, Tp =25°C, C=50pF 13 25 ns

Note 3: Each gate.

Note 1: Unless otherwise specified min/max limits apply across the =55°C to +125°C temperature range for the DM54XX and
across the O?C to 70°C range for the DM74XX All typicals are given for Vec=50Vand Tp = 25°C

Note 2: Not more than 1 output should be shorted at a time

1-2




NN Series 54/74

DM5401/DM7401 (SN5401/SN7401) quad 2-input gate (open collector)
DM5403/DM7403(SN5403/SN7403) quad 2-input gate (open collector)
DM5405/DM7405(SN5405/SN7405) hex inverter (open collector)

general description

These Series 54/74 functions are designed for Aside from the output, the circuitry is identical
applications where the normal TTL “‘totem-pole” to the standard quad two-input gate (DM5400/
output configuration i1s not wanted Such applica- DM7400) and hex inverter (DM5404/DM7404).

tions include implementation of the Wire-OR
function

schematic and connection diagrams
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DM5401/DM7401,

DM5403/DM7403,DM5405/DM7405

absolute maximum ratings

Vee v
Input Voltage 5.5V
Operating Temperature Range DM5401, DM5403, DM5405 -55°C to +125°C

DM7401, DM7403, DM7405 0°Cto 70°C

Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec.) ' 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
Input Diode Clamp Voltage Vec =50V, Ta=25°C -156 \Y
Iy = -12mA
riqre DM5401,3,6| Ve =45V
Logical “1" Input Voltage DM7401,3.5] Voo =4 75V 20 \%
o DM5401,3,6| Vee =45V
Logical “0" Input Voltage BM740T,3,5 Vo =4 75V 08 \%
e DM5401,3,5( Vcc = 5.5V
= = 2
Logical “1” Output Current BM7401.3.5] Voo =5 25V Vin =08V, Vot =55V 50 MA
Vin =00V, Voyur =55V 40 MA
e DM5401,3,5| Vec =45V
|
Logical 0" Output Voltage BM7407 35 Ve =475V, Vi = 2 0V 04 \Y)
lout = 16 MA
viger DM5401,3,5| Ve = 5.5V
L. 17171 tC - 4 A
ogica nput Current BV7401 3.6 Ve S5 25V, Vi = 24V 0 M
g DM5401,3,5| Ve =5.5V
Logical 1" Input Current DM7407.3.5] Voe =525V, Vi = 55V 1 mA
it DM5401,3,5| Ve =5.5V
S, 4
Logical “0" Input Current DM740135] Voo =525V, Viy = 0 4V 6 mA
Supply Current—Logical “0"” DM5401,3,5| Ve =55V 30 51 mA
(Each Gate) DM7401,35[ Ve =5.25V, Viy =50V
Supply Current—Logical “1” DM5401,3,5| Ve = 5.5V 10 18 mA
(Each Gate) DM7401,3,5| Vec =5.25V, Vi =0V ’ ’
Propagation Delay Time to a Vee = 5.0V, Ta =25°C 3 75 15 ns
Logical “0", tog0 Cout = 15 pF, R = 39052 (Note 2)
= = ©
Propagauon”D’e'Iay Time toa Vee =6.0V, To=256°C 18 28 45 ns
Logical "17, toqs Cout = 15 pF, R = 3.9 k2 (Note 2)

Note 1: Min/Max units apply across the guaranteed temperature range unless otherwise specified.
All typicals are given for Vo = 5.0V and Tp = 25°C.

Note 2: CouT includes device output capacitance of approximately 8 5 pF and wiring capacitance
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Series 54/74

DM5402/DM7402 (SN5402/SN7402) quad 2-input NOR gate

general description

The DM5402/DM7402 s a quad 2-input NOR gate
utilizing TTL (Transistor-Transistor Logic) to
achieve high speed at nominal power dissipation. It
1s completely compatible with other Series 54/74
devices.

features

® [nput Clamping Diodes

® Typical Noise Immunity

= Guaranteed Noise Immunity 400 mV
® Fan-out 10
= Allowable Power Supply Variation
DM5402 4.5V to 5 5V
DM7402 4.75V to 5.25V

B Average Propagation Delay

® Average Power Dissipation

12 ns (with 50 pF)

14 mW per gate

schematic and connection diagrams
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DM5402/DM7402

absolute maximum ratings

Input Voltage 5.5V
Operating Temperature Range
DM7402 0°C to 70°C
DM5402 -65°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN | TYP|MAX|UNITS
Input Diode Clamp Voltage Vee =50V T, =25°C -1.0|-15| Vv
Iy =-12mA
e DM5402 | Ve = 45V
Logical “1” Input Voltage DM7403 A—_—Vcc a5V 20 \
e DM5402 | Ve = 4.5V
Logical “0” Input Voltage BM7402 [ Ve =475V 08| V
. uqn DM5402 Vcc =45V - -
Logical 1" Output Voltage BV7407 ] Vee =475V Vin =08V, lgyr = -400uA| 2.4 \
e DM5402 | Ve = 4.5V _ N
Logical “0” Output Voltage DM7402 | Voo = 475V Vin =20V, lgyt =16 mA 04 \
faal e DM5402 | V¢ = 5.5V _
Logical “1" Input Current BM7402 | Ve =525V VN =24V 40 HA
ical #17 DM5402 | Ve = 5.5V _
Logical “1" Input Current BM7402 [ Ve =525V Vin =5.5V 1 mA
ical 0" DM5402 | Ve =55V . ol
Logical “0” Input Current BM7202 | Vo =525V VN =04V 1.0]-1.6| mA
- DM5402 | Ve = 5.5V - =20 |
Output Short Circuit Current (Note 2) D702 ] Ve =525V Vout =0 18 32 |-55 mA
Supply Current-Logical *'0"’ DM5402 | Voo = 5.5V _
(each gate) BM7402 | Vg =525V VN =50V 36163 | mA
Supply Current-Logical ““1" DM5402 | V¢ = 5.5V =
(each gate) BM7402 | Ve =525V VN = OV 20/ 36 | mA
Propagation Delay to a Vec =50V T, =25°C N=10 3 9 |15 ns
Logical 0", toqo C = 50 pF
Propagation Delay to a Vee =50V T, =25°C N=10 5 [13 |22 ns
Logical “1", tygq C =50 pF

Note 1: Min/max hmits apply across the guaranteed temperature range of 0°C to 70°C for the
DM7402 and -55°C to +125°C for the DM5402 unless otherwise specified All typicals are given for

Vee =560Vand Tp = 25°C

Note 2: Only one output at a time should be short circuited.
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Series 54/74

DM5404/DM7404(SN5404/SN7404) hex inverter

general description

The DM5404/DM7404 1s a hex inverter utilizing
TTL to achieve high speed at nominal power dissi-
pation. It 1s totally compatible with other Series
54/74 devices.

features
® |nput clamping diodes
® Typical Noise Immunity 1v

Guaranteed Noise Immunity 400 mV
Fan-out 10
Allowable Power Supply Variation
DM5404 4.5V to 5.5V
DM7404 4.75V to 5.25V
Szrxge Propagation 12 ns (with 50 pF)
Average Power Dissipation 10 mW per gate

schematic and connection diagrams

DM5404/DM7404

DM5404/DM7404
Dual-In-Line Package

TOP VIEW

DM5404
Flat Package
GND
% Iu |'z In |m ls 8

1 Iz I:« I4 ls |s 7
Vee

TOP VIEW

vYovLNaA/vOvPSINGA




DM5404/DM7404

absolute maximum ratings

Vee v
Input Voltage 5.5V
Operating Temperature Range
DM7404 0°Cto0 70°C
DM5404 -55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN [TYP| MAX |UNITS
Input diode clamp voltage Vee = 5.0V Ta=25°C -15 \Y;
Iy = =12 mA
Logical 1" Input Voltage DM5404 | Vo =45V
20 \Y
DM7404 | V. =4.75V
Logical “0”" Input Voltage DM5404 | Ve = 4.5V
0.8 \
DM7404 | Ve = 4.75V
Logical 1" Output Voltage = DM5404 | Voo =45V
=08V, loyr = -4 4 v
DVI7404 | Voo =a75y N~ 08V lour = -400uA) 2
Logical 0" Output Voltage DM5404 | Ve = 4.5V
Vin =20V, | =1 A4 \%
DNI7404| Voo =a75v VN~ 20V.lour 16 mA 0
Logical ““1”" Input Current DM5404 | Ve =5.5V
=24 4 A
DV7404 [ Ve =525y N 24V 0 |
Logtical 1" Input Current DM5404 | Ve =5.5V Vi = 5.5V 1 mA
DM7404 | Ve =5.25V
Logical “0” Input Current DM5404 | Ve = 5.5V Viy = 0.4V 10| 16| ma
DM7404 | Ve =5.25V
Output Short Circuit Current DM5404 | Ve = 5.5V -20
= -30 |-55 A
(Note 2) V7404 Voo —525v  oUT O g |7 "
Supply Current - Logical “0”" DM5404 | Ve =55V
(each gate) DM7404 | Vcc =625V V y =5.0V 30| 51| mA
Supply Current - Logical ““1 DM5404 | Vcc = 5.5V Vin=0 10 181 mA
(each gate) DM7404 | Ve =5.25V
H = °© =
Propag?tlor‘\’ D”elay toa Ta=25C Vee = 5.0V 5 16 | 22 ns
Logical 1", toq4s N=10 C =50 pF
. _ oR® -
Propagz'atuorlll D”elay to a Ta=25C Vee = 5.0V 3 ol 15 ns
Logical “0” tyqo N=10 C =50 pF

Note 1. Min/Max hmits apply across the guaranteed temperature range of 0°C to 70°C for the
DM7404, and -55°C to +125°C for the DM5404, unless otherwise specified All typicals are given for

Vee =50V and Ty =25°C

Note 2. Only one output at a time should be short circuited
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Series b4 /74

DM5406/DM7406,DM5416/DM7416
(SN5406/SN7406,SN5416/SN7416)

hex inverter buffers/drivers

general description

These TTL hex inverter buffers/drivers are fully
compatible for use with TTL and DTL logic cir-
cuits. Each inverter features high-voltage, open-
collector outputs (DM5406/DM7406 30 volts
minimum breakdown and DM5416/DM7416 15
volts minimum breakdown). These inverters also
feature high sink current capability. (DM5406,
DM5416 30 mA and DM7406, DM7416 40 mA).

features

Input clamp diodes
High voltage open-collector outputs

DM5406/DM7406 30v

DM5416/DM7416 15V
® High sink current capability

DM5406, DM5416 30 mA

DM7406, DM7416 40 mA

® 15 ns typical propagation delay time

schematic and connection diagrams

INPUT

-Q Ve

Dual-In-Line and Flat Package

Vee

||4 |13 |1z |n |1o Iy Ia

ouTPUT

Note Component values shown are nominal

O GND

Ia |‘ l5 |5 I7
TOP VIEW GNo

ILVYLINA/9LYSINA ‘90VLINA/90YSINQA




DM5406/DM7406, DM5416/DM7416

absolute maximum ratings (Note 1) operating conditions

MIN MAX UNITS
Supply Voltage 7.0V Supply Voltage
Input Voltage 55V DM5406,DM5416 45 5.5 A
Output Voltage DM5406/DM7406 30V DM7406,DM7416 4.75 5.25 Vv
DM5416/DM7416 16V Temperature (Ta)
Storage Temperature Range -65°C to +150°C DM5406,DM5416 -55 +125 °c
Lead Temperature, (Soldering, 10 Sec) 300°C DM7406,0M7416 ) 70 °c
Qutput Sink Current
DM5406,0M5416 30 mA
DM7406,DM7416 40 mA
electrical characteristics (Note2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical ““1”" Input Voltage 2 \
Logical “0” Input Voltage 08
Output Breakdown Voltage
DM5406/D M7406 Vee = Max, logg = 250 pA, 30 v
Vin = 0.8V
DM5416/DM7416 Ve = Max, lope = 250 pA, 15 \
Vin =08V
Logical 0" Output Voltage Vee = Min, ) lour = Max, 07 \Y
Vin =2V, § lout = 16 mA 04 v
Logical ‘1" Input Current Vee = Max, Vi =24V 40 MA
Vee = Max, Vi =55V 1 mA
Logical 0" Input Current Vee = Max, Vi = 04V -16 mA
Supply Current — Logical “1" Ve = Max, Vi =0V 30 42 mA
Logical “0" Ve = Max, V) =5V 27 38 mA
Input Clamp Voltage Vee =50V, I|y =-12mA, -15 \
Ta=25°C
Propagation Delay to a Logical 0", t,q0 Vec =50V, Ta = 25°C, 15 23 ns
C._=15pF, R, = 1109
Propagation Delay to a Logical 1", toq4, Vee =50V, Ta = 25°C, 10 15 ns
C_=15pF, R_=110Q

Note 1: ““Absolute Maximum Ratings’* are those values beyond which the operation of the device cannot be guaranteed Except
for “Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these imits The table
of “Electrical Characteristics’’ provides conditions for actual device operation

Note 2: Unless otherwise specified min/max limits apply across the -565°C to +125°C temperature range for the DM5406,
DM5416 and across the 0°C to 70°C range for the DM7406,0M7416. All typicals are given for Vece=5.0Vand Tp = 25°C
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DM5407/DM7407,DM5417/DM7417

Series 54 /74

(SN5407/SN7407,SN5417/SN7417) hex buffers/drivers

general description features

These TTL hex buffers/drivers are fully compatible L]
for use with TTL and DTL logic circuits. Each
buffer features high-voltage, open-collector outputs
(DM5407/DM7407 30V minimum breakdown and
DM5417/DM7417 15V minimum breakdown). -
These buffers also feature high sink current capa-

bility (DM5407, DM5417 30 mA and DM7407,
DM7417 40 mA).

Input clamp diodes

® High voltage open-collector outputs

DM5407/DM7407 30V

DM5417/DM7417 15V
High sink current capability

DM5407,DM5417 30 mA

DM7407,DM7417 40 mA

14 ns typical propagation delay time
145 mW typical power dissipation

schematic and connection diagrams
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Note Component values shown are nominal

Dual-In-Line and Flat Package
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DM5407/DM7407, DM5417/DM7417

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7.0V Supply Voltage (Vcc)
Input Voltage 5.5V DM5407,DM5417 45 55 v
Output Voltage DM5407/DM7407 30V DM7407,DM7417 475 5.25 v
DM5417/DM7417 15V Temperature (Ta)
Storage Temperature Range -65°C to +150°C DM5407,0M5417 -55 +125 °c
Lead Temperature (Soldering, 10 sec) 300°C DM7407,DM7417 0 70 °C
Output Sink Current
DM5407,DM5417 30 mA
DM7407,DM7417 40 mA
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1” Input Voltage 2 v
Logical 0" Input Voltage 08 "
Qutput Breakdown Voltage
DM5407/DM7407 Vee = Max, lopg = 250uA, V iy = 20V 30 v
DM5417/DM7417 Vee = Max, lggg = 250uA, Vi = 20V 15 v
Logical 0" Qutput Voltage Vee = Min } louT = Max 07 Vv
Vin=08VY loyr=16mA 04 \
Logical “1” Input Current Vee=Max Viy=24V 40 HA
Vee=Max Vi =55V 1 mA
Logical “0” Input Current Vec=Max V=04V -16 mA
Supply Current — Logical 1" Vec=Max Viy=50V 29 41 mA
Logical ‘0" Vee=Max Viy=0V 21 30 mA
Input Clamp Voltage Vee=50V Ijy=-12mA, T, =25°C -15 A\
Propagation Delay to a Logical 0", tyq0 Vee =50V, Ta=25°C, C, = 16 pF, R, = 1100 20 30 ns
Propagation Delay to a Logical 1", toqq Vee =50V, Tp= 25°C, C_ = 16 pF, R, = 1102 6 10 ns

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the operation of the device cannot be guaranteed. Except
for ""Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these hmits. The table
of ““Electrical Characteristics”” provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the ~565°C to +125°C temperature range for the DM5407,
DM5417 and across the 0°C to 70°C range for the DM7407, DM7417. All typicals are given for Voo =50V and Ta = 25°C




AN Series 54/74

DM5408/DM7408(SN5408/SN7408) quad 2-input
AND gate

DM5409/DM7409(SN5409/SN7409) quad 2-input
AND gate (open collector)

general description

The DM5408/DM7408 and DM5409/DM7409 pro-
vide the non-inverting AND function in the popu-
lar quad 2-input pin configuration.

schematic and connection diagrams

DM5408, DM7408 DM5409, DM7409

Vic

Duai-In-Line and Flat Package

a

TOP VIEW
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DM5408/DM7408, DM5409/DM7409

absolute maximum

ratings (Note 1)

operating conditions

Supply Voltage A" ) MIN MAX UNITS
Input Voltage 5.5V Supply Voltage(Vce)
Output Voltage . 5.5V  OM5408 DM5IGH 45 5.5 v
Storage Temperature Range -65°C to +150°C DM7408, DM7409 4.75 5.25 v
Lead Temperature (Soldering, 10 sec) 300°C
Temperature (T a)

DM5408, DM5409 -55 +125 °C

DM7408,DM7409 0 70 °c
electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Logical 1" Input Voltage Vee = Min 2 \
Logical ““0” Input Voltage Vee = Min 0.8 \%
Logical 1" Output DM5408 B _ _

Voltage DM7208 Vee = Min, Viy = 2V, lgyT = -800 A 24 \
Logical ““1” Output DM5409 _ _ _

Current DM7409 Vee = Min, Vgourt = 5.5V, Vi = 2.0V 250 HA
Logical “0” Output Voltage Vee = Min, Viy=0.8V, Igyt = 16 mA 0.4 \%
Logical “1” Input Current Vee = Max, Vg = 2.4V 40 MA

Vee = Max, Vi = 5.5V 1 mA
Logical 0" Input Current Vee = Max, Vi = 0.4V -1.6 mA
Qutput Short Circuit _ DM5408 -20 -55
Current (Note 3) Vec = Max DM7408 | -18 -55 mA
Supply Current — Logical 1" Vee = Max, Vg =5V 1" 21 mA
(each device)
Logical 0" Vee = Max, Viy = 0V 20 33 mA
Input Clamp Voltage Vee=5.0V, Ta = 25°C, Iy = =12 mA -1.0 -1.5 \
Propagation Delay to a Logical ‘0" Ve = 5.0V
from DM5408/DM7408 Any Input | - 50 14 19 ns
to Output, tpgo A
Propagation Delay to a Logical ‘0" Vee = 5.0V
from DM5409/DM7409 Any Input | _€C7 %, 15 24 ns
Ta=25C
to Output, togo
Propagation Delay to a Logical “'1" Ver = 5OV
from DM5408/DM7408 Any Input | %€ °3 13 27 ns
Ta=25°C
to Output, toyq
Propagation Delay to a Logical ““1” Vo = 5.0V
From DM5409/DM7409 Any Input | “€€~ = 17 32 ns
Ta=250C

to Output, togq

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except
for “‘Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table
of “Electrical Characteristics” provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max himits apply across the ~55°C to +125°C temperature range for the
DM5408, DM5409 and across the 0°C to 70°C range for the DM7408, DM7409 All typicals are given for Vocc =50V and T

=25°C.

Note 3: Only one output at a time should be shorted.




NN Series 54/74

DM5411/DM7411(SN5411/SN7411)
3-input positive AND gate

LLYLNA/LLYSING

general description

The DM5411/DM7411 provides the AND function
for the triple 3-input gate. Its pin-out 1s the same
as the DM5410/DM7410.

schematic and connection diagrams
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TOP VIEW




DM5411/DM741

absolute maximum ratings

operating conditions

MIN MAX UNITS
Supply Voltage 7.0v Supply Voltage (Vgc)
Input Voltage 5.5V DM5411 4.5 5.5 \Y
Output Voltage 55V DM7411 4.75 5.25 \%
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C TemDph;;a‘::uqe (Ta) 55 +125 °c
DM7411 0 70 °c
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1" Input Voltage Vee = Min 2 \
Logical “0" Input Voltage Vee Min 0.8 \
Logical 1" Output Voltage Vee =Min, Viy =2V, Igyt = -800 A 24 \Y
Logical “0” Output Voltage Vee=Min, Vin =08V, lgyt =16 mA 0.4 \%
Logical “1" Input Current Vee = Max, Vi = 2.4V 40 uA
Vce = Max, Vi = 5.5V 1 mA
Logical 0" Input Current Vee = Max, Viy =04V -16 mA
Qutput Short Circuit Current Veorr = Max DM5411 -20 -55 mA
(Note 3) ce DM7411 -18 -55
Supply Current — Logical 1" Vee = Max, Viy =5V 15 mA
(each device)
Logtcal 0" Vee = Max, Vi = 0V 22 mA
Input Clamp Voltage Vee =50V, T = 25°C, Iy = =12 mA -1.0 -1.5 \Y
Propagation Delay to a Logical 0" Vce = 5.0V
= F 14 19
from Any Input to Output, togo Ta= 25°C CL=50p ns
Propagation Delay to a Logical 1" Vee =50V
= F 13 27
from Any Input to Output, tyqg, Ta=25°C CL=50p s

Note 1: “’Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table
of “’Electrical Characteristics’ provides conditions for actual device operation,
Note 2: Unless otherwise specified min/max limits apply across the —556°C to +125°C temperature range for the DM5411 and
across the 0°C to 70°C range for the DM7411 All typicals are given for Vgec=5.0Vand Tp = 25°C.
Note 3: Only one output at a time should be shorted.
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Series 54/74

DM5413/DM7413(SN5413/SN7413)

dual Schmitt-trigger

general description

The DM5413/DM7413 is a dual Schmitt-trigger
with input gating. It differs from a conventional
dual 4-input gate in that instead of having a single
threshold voltage, the DM5413/DM7413 has dif-
ferent thresholds for positive-and negative-going
inputs. When the output is in the logical “0”
state an input must be lowered to 0.9 volts
typically before the output changes state. Con-
versely in order to return to the logical 0" state
the input must rise to 1.7V typically. This hys-
teresis is extremely beneficial in applications where
slow rise and fall time signals are prevalent.

features

® Series 54/74 compatible

® 800 mV hysteresis typ. — higher noise immunity
® QOperation from very slow ramp voltages

® Temperature compensated design

® Typical propagation delay — 17 ns

® Typical power dissipation 42 mW per function
applications

®  Puise shaper

Threshold detector

logic and connection diagram

Dual-In-Line and Flat Package
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DM5413/DM7413

absolute maximum ratings (Note 1)

Supply Voltage

Input Voltage

Output Voltage

Operating Temperature Range
DM5413
DM7413

Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

DM5413
DM7413

electrical characteristics (Note 2)

v
5.5V
5.5V

-55°C to +125°C
0°C to +70°C
-65°C to +150°C
300°C

PARAMETER CONDITIONS MIN | TYP | MAX |UNITS
V. Positive-Going Threshold Voltage Vee =5V 1.5] 1.7 2.0 \
V+_Negative-Going Threshold Voltage Veec =5V 0.6 09 1.1 \
Vr4 — Vy. Hysteresis Vee =56V 04] 08 \
I+ Input Current at - - ~
Positive-Going Threshold Vee =8V, Vin = Vre 065 mA
|7~ Input Current at _ _
Negative-Going Threshold Vee =5V, Vin = Vr. -0.85 mA
v DM5413 |Vec = 4.5V _ _
Logical 1" Output Voltage mm lout = -800uA,V|y=06V| 24 \4
- DM5413 |Vec = 4 5V _ -
Logical “0"” Output Voltage DM7213 ] —Vcc 478V lour =16 mA, V|y =20V 04 \%
qn DM5413 | Ve =55V _
Logical “1” Input Current DM7413 [Voo =5 25V Vin =24V 40 MA
DM5413 | Ve =55V _
BMI7413 Voo =525V N =58V T mA
ey DM5413 | Ve = 5.5V _
Logical ‘0" Input Current WW Vin =04V -1 16| mA
Output Short Circuit Current  DM5413 | V¢ = 5.5V
(Note 3) DM7413 | Vee = 5.25V 18 55 | mA
Supply Current - Logical “1""  DM5413 | Ve =55V _
(Each Device) DM7413 [Vee=525v N =0V B 2| mA
v DM5413 | Ve =55V B
Logical "0 WW Vin =45V 20 32 mA
Input Clamp Voltage Vee =50V, I)y=-12mA, T4 =25°C -15 \2
Propagation Delay to a Logical “0" from |V¢e =50V
any Input to Output, tpgo Ta=25°C 50 pF Load 5118 2 ns
Propagation Delay to a Logical “1” from |V¢e =50V 50 pF Load 5 |18 27 ns

Any Input to Output, togs Ta=25°C

Note 1: "'Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits. The table of “’Electrical Characteristics’’ provides conditions

for actual device operation.

Note 2: Unless otherwise specified min/max hmits apply across the ~55°C to +125°C temperature
range for the DM5413 and across the 0°C to 70°C range for the DM7413 All typicals are given for

Vee = 5.0V and Tp = 25°C.
Note 3: Only one output at a time should be shorted
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Series 54 /74

DM5426/DM7426(SN5426/SN7426)
quad 2-input TTL-MOS interface gate

general description

These Series 54/74 compatible gates are high out-
put voltage versions of the DM5403 (SN5403),
DM7403 (SN7403). Their open-collector outputs
may be "'pulled-up” to +15 volts in the logical
"1"" state thus providing guaranteed interface be-
tween TTL and MOS logic levels.

In addition the devices may be used in applications

where 1t is desirable to drive low current relays or
lamps that require up to 15 volts.

features

15V standoff voltage
= Pin compatible with DM5403/DM7403

schematic and connection diagrams
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DM5426/DM7426

absolute maximum ratings

Vee

Input Voltage

Output Voltage

Operating Temperature Range
DM5426
DM7426

Storage Temperature Range

v
5.5V
16V

-55°C to 125°C
0°C to 70°C
-65°C to +150°C

Lead Temperature (Soldering, 10 sec)

electrical characteristics (Note 1)

,300°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Diode Clamp Voltage Vee =5.0V, Ta= 25°C -15 \
Iy =-12 mA
Logical 1" Input Voltage Vee = % 2.0 \Y
Logical 0" Input Voltage Vee = g%/v 0.8 \%
i 4.5V
Logical 1" Output Current Vee = 275V Vin = 0.8V 50 MA
Vour = 12V
it sg 4.5V
Logical ““1"" Output Breakdown Vee = 275V Vin =0V 15 \
Voltage lour = 1mA
4.5V
Logical "“0” Output Voltage Vee=g75v Vin=20V 0.4 Y
lout = 16 MA
g 5.5V
Logical “1"" Input Current Vee = 555V Vin = 2.4V 40 MA
Logical 1" Input Current Vee = %\—/ VN = 5.5V 1 mA
. 5.5V
Logical “0" Input Current Vee = 525V Vin = 0.4V -1.6 mA
Supply Current — Logical 0 5.5V _
= =5, 3.0 5.1 A
(Each Gate) Vee=g25y V=50V m
Supply Current — Logical ““1" _ 5.5V Vi = 0V 10 18 mA
(Each Gate) Vec=535v VN :
Propagation Delay Time to a Vee=5.0V,Ta= 25°C 4 12 18 ns
Logical 0", toqo Cout = 15pF, R =1k
Propagation Delay Time to a Ve =5.0V, Ta=25°C 18 29 45 ns

Logical “1", toay

Cour = 16 PF, R = 1k

Note 1: Min/Max units apply across the guaranteed temperature range —25°C to +125°C for the DM5426 and across the

0°C to +70°C for the DM7426 unless otherwise specified. All typicals are given for Voc = 50V and Tp = 25°C
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NN | Series 54 /74

DM5430/DM7430(SN5430/SN7430) 8-input gate

OEV/LINA/0EYSING

general description features

Employing TTL (Transistor-Transistor Logic) to Typical Noise Immunity v

[]
achieve high speed at moderate power dissipation, m Guaranteed Noise Immunity 400 mV
the DM5430/DM7430 provides the basic functions ® Fan Out 10
used n the implementation of digital integrated - P .

circuit systems. Characteristics of the circuit in- Average ropagat}or} De.lay 13ns
clude high noise immunity, low output impe- ® Average Power Dissipation 10 mW per gate

dance, good capacitive drive capability, and
minimal variation in switching times with tempera-
ture.

schematic and connection diagrams n

{Protective Diodes Connected
To Each Input)

DM5430/DM7430 DM5430
Dual-In-Line Package Flat Package

GND
1 13 12 1" 10 9 8

Vee

lu I 13 12 11 Im Ii I 8

LEN.
=

1 2 | 3 I ] 5 6 7
GND Vee

TOP VIEW TOP VIEW
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DM5430/DM7430

absolute maximum ratings

operating conditions

MIN MAX UNITS
Ve « v Supply Voltage (Vcg)
Input Voltage 55V DM5430 4.75 5.25 \
Storage Temperature Range -65°C to +150°C DM7430 475 5.25 \%
Fan-Out 10 Temperature (T A)
Lead Temperature (Soldering, 10 sec) 300°C DM5430 -55 +125 °c
DM7430 0 70 °c
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Diode Clamp Voltage Vee =5.0V, Ta = 25°C, Iin = =12 mA -15 \%
Logical “1” Input Voltage Ve = Min 2.0 Vv
Logical “0" Input Voltage Vce = Min 0.8 \Y,
Logical “1" Output Voltage Vee =Min, Vi = 0.8V, Igyt = -400 pA 2.4 \%
Logical “0" Output Voltage Vee = Min, Vi = 2.0V, Igyt = 16 mA 0.4 Vv
Logical 1" Input Current Vce = Max, Vi = 2.4V 40 MA
Logical “1"" Input Current Ve = Max, V iy = 5.5V 1 mA
Logical “0" Input Current Vee = Max, V= 0.4V -1.6 mA
Output Short Circuit Current Vee =Max, Vg =0V -18 -55 mA
Supply Current—Logical ‘0" Vee = Max, V= 5.0V 5.1 mA
Supply Current—Logical ‘1" Ve = Max, Vi = 0V 1.8 mA
Propagation Delay Time to a Vee =5.0V, Tp = 25°C, C =50 pF 15 ns
Logical 0", togo
Propagation Delay Time to a Ve =5.0V, T, =25°C, C=50pF 29 ns
Logical “1”, tyq4

Note 1: Unless otherwise specified min/max limits apply across the —=55°C to +125°C temperature range for the DM5430 and
across the 0°C to 70°C range for the DM7430. All typicals are given for Voc = 5 0V and Tp = 25°C
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Series 54/74

DM5432/DM7432(SN5432/SN7432)

quad 2-input OR gate

general description

The DM5432/DM7432 (SN5432/SN7432) is a
quad 2-input OR gate utilizing TTL (Transistor-
Transistor Logic) to provide the basic functions
used in the implementation of digital integrated
circuit systems. The device is completely com-
patible with all other Series 54/74 devices.

features

® Popular digital logic block
®m Saves inverter function when sign inversion is
not needed

logic and connection diagram

Dual-In-Line and Flat Package

Vee

|11

10 |9

TOP VIEW

GND
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DM5432/DM7432

absolute maximum ratings (Note 1)

Supply Voltage

Input Voltage

Output Voltage

Operating Temperature Range

A%
5.5V
5.5V

DM7032 -55°C to 125°C
DM8032 0°C to 70°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
i DM5432 | Ve = 45V
Logical “1"" Input Voltage mm 2.0 Vv
e DM5432 | Ve = 45V
Logical “0" Input Voltage BV7432 [ Voo =4 78V 8 \%
v DM5432 | Ve = 4 6V } _
Logical “1” Output Voltage DV7432 W Vin =20V, gyt = 400 A 24 v
e DM5432 | Ve = 4.5V _ _
Logical “0"" Output Voltage mm Vin = 8V, gyt =16 mA 4 \%
i DM5432 | Ve = 55V B
Logical “1”" Input Current WW Vin =24V 40 MA
DM5432 | Ve = 55V -
DM7432 | Voo =525V UM =BV ! mA
s DM5432 | Vec =55V _
Logical “0" Input Current DVI7432 | Veo 525V Vin =04V -10] -16 mA
Output Short Circuit Current  DM5432 | Ve = 5.5V -20
(Note 3) DM7432 | Vee = 5 25V g |32 % mA
Supply Current — Logical “1”"  DM5432 [ Ve =55V _
(Each Device) BW7432 [ Voo =526V YN = 5OV Bach Gate 441 mA
s DMB432 | Ve =55V _
Logical “0 WW VN = 0V Each Gate 88 mA
Input Clamp Voltage V‘cc =50V, Ta =25°C, Iy =-12mA -10] -15 \%
Propagation Delay to a Logical "0, toao | Vec =50V, Ta =25°C, C. = 50 pF, 5 15 22 ns
R, = 4000
Propagation Delay to a Logical “1”, tpa1 | Vee =50V, Ta = 25°C, C = 50 pF, 5 12 18 ns
Ry = 400Q

Note 1: ""Absolute Maximum Ratings’* are those values beyond which the safety of the device cannot
be guaranteed. Except for ““Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits The table of “‘Electrical Characteristics’’ provides conditions

for actual device operation.

Note 2: Unless otherwise specified min/max himits apply across the ~55°C to +125°C temperature
range for the DM5432 and across the 0°C to 70°C range for the DM7432. All typicals are given for

Vce = 5.0V and Tp = 25°C.

Note 3: Only one output at a time should be shorted.
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Series 54/74

DM5437/DM7437(SN5437/SN7437) quad 2-input NAND buffer
DM5438/DM7438(SN5438/SN7438) quad 2-input NAND buffer

(open collector)

general description

These are quad two-input NAND buffers. The
DM5437/DM7437 has a normal TTL ““Darlington’’

features

® Series 54/74 TTL and DTL compatible
® |nput clamping diodes

output configuration whereas the DM5438/ i i
DM7438 has an open-collector. Aside from the = Typical noise immunity v
output, the circuitry is identical. ® Fan Out 30
schematic and connection diagrams
DM5437/DM7437
9 O Vec DM5438/DM7438
F O Vee
AO—4
INPUTS bS—QOUTPUT v INPUTS O OUTPUT Y
80—
’ j
>
>
o ) . O GND

Dual-In-Line and Flat Package

Vee 48 aA 4y 3 3A 3y

14 13 12 1 10 |9 8

|| |z 3 4 5 |s 7

1A 18 1v n 3 2y GND
Top viEw T

POSITIVE LOGIC Y = AB

Pin assignments for these circurts are the same for all packages
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DM5437/DM7437, DM5438/DM7438

absolute maximum ratings (Note 1) operating conditions
Vee 70V MIN s MAX UNITS
Input Voltage 55V Supply Voltage
Qutput Voltage s 5.5v DM5437,DM5438 45 55 v
Operating Temperature Range 0°Cto +70°C DM7437 DM7438 475 5.05 v
Storage Temperature Range -65°C to +150°C g :
Lead Temperature (Soldering, 10 sec) 300°C Temperature (T a)
DM5437, DM5438 -55 +125 °c
DM7437, DM7438 0 70 °c

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1" Input Voltage Vee = Min 20 \%
Logical “0" Input Voltage Vee = Min 08 \
an DM5437
Logical 1" Output Voltage V7437 Vee =Min, Vin =08V, lgyr=42mA 24 \
an DM5438
Logical 1" Output Current DM7438 Vee =Min, Viy =08V, Voutr =55V 250 0 uA
Logical 0" Output Voltage Vee =Min, Viy =20V, lgyt =48 mA 04 \%
viar _ Vin =24V 400 MA
Logical 1" Input Current Vee = Max, Vi = 5 5V 10 mA
Logical 0" Input Current Vee = Max, Viy =04V -16 mA
Output Short Circuit Current DM5437
/ g _ _ -7 A
(Note 3) 7437 | Ve = Max 00 00 | m
Supply Current — Logical 1" DM5437,38 B 9 155 mA
{each device) Bu7a37,38| Vee ™ Max Al Inputs at OV 5 85 | mA
,.~, DM5437 38 _
Logical ““0 DM7437.38 Ve = Max All Inputs at 5V 34 540 mA
Input Clamp Voltage Vee = Min, Tp = 26°C, Iy = =12 mA -15 Vv
Propagation Delay to a DM5437 Vee =50V 9 150 ns
Logical "0 tpdo DM7437 | T, =25°C
Propagation Delay to a DM543§ Vee =50V " 180 ns
Logical 0" tpg0 DM7438| T =25°C
Propagano:ﬁ Delav to a DW5437 Vee = 500\/ 13 220 ns
Logical “1" tpay DM7437| Ta=25°C
Propagation Delay to a DM5438 Vee = SOOV 14 290 ns
Logical “1" tpqq DM7438 Ta=25C

N

Note 1: “‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed Except
for "“Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The
table of “Electrical Characteristics’’ provides conditions for actual device operation

Note 2: Unless otherwise specified min/max himits apply across the —55°C to +125°C temperature range for the DM5437,
DM5438 and across the 0°C to 70°C range for the DM7437,DM7438 Al typicals are given for Vog = 5.0V and T = 25°C

Note 3: Only one output at a time should be shorted
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Series 54/74

DM5440/DM7440(SN5440/SN7440) dual 4-input buffer

general description

Employing TTL (Transistor-Transistor-Logic) the
DM5440/DM7440 buffer 1s used when the high
fan-out 1s desirable. In addition to driving a large
number of TTL inputs, this buffer can be used to
drive lines between equipments, to operate small
relays and lamps (50 mA), and to act as a clock
driver for synchronous logic systems. It 1s com-
pletely compatible with other Series 74 devices.

features

®m Typical Noise Immunity 1
® Guaranteed Noise Immunity 400 mV
® Fan Out 30

® Dijode Clamps on Inputs

schematic and connection diagrams

DM5440/DM7440
Dual-In-Line Package

Vee

PR S PO YR PO PO

TOP VIEW

OUTPUT X

Schematic shows one half of dual umit

DM5440
Flat Package

GND

1: |w In In lm 9 8

1 lz I: 'J |5 5 7
Vee

TOP VIEW
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DM5440/DM7440

absolute maximum ratings

operating conditions

MIN MAX UNITS
Vee 7.0V Supply Voltage (Vcg)
Input Voltage 55V DM5440 475 5.25 \%
Storage Temperature Range -65°C to +150°C DM7440 475 5.25 \
Fan-Out 30 Temperature (T 5)
Lead Temperature (Soldering, 10 sec) 300°C DM5440 55 +125 °c
DM7440 0 70 °c
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN. TYP. MAX. UNITS
Input Diode Clamp Voltage Vee = 5.0V, Ta =25°C, |1y = -12 mA -1.0 -15 \
Logical 1" e
Input Voltage Vee =Min 20 v
Logical 0" _
Input Voltage Vee=Mmi 08 v
Logical “1 Vee = Min, Viy = 0.8V, Ioyr = 12 mA 24 v
Output Voltage cc o VN T EE T TouT '
Logical "0" _ _ _
Output Voltage Vee=Min, Vi = 2.0V, lgyt =48 mA 0.4 \Y
Logical 1" _ _
Input Current Vee = Max, Vg = 2.4V 40 uA
Logical 1" _ _
Input Current Vee=Max, Vi =5.5V 1.0 mA
Logical “0" _ _
Input Current’ Vee = Max, V= 0.4V -1.6 mA
Output Short
Circuit Current Vee=Max, Vy=0V -24.0 -55 -70.0 mA
(Note 2)
Supply Current — Logical ‘0" _ _ o
(Note 2) Ve = Max, V= 5.0V, 25°C 8.6 1.4 mA
Supply Current — Logical “1”" _ - o
(Note 3] Vee = Max, V,y = 0V, 26°C 2.0 36 mA
Propagation Delay Time to Vee =5.0V, Ta =25°C, C =50 pF 10 15 ns
Logical “0", tyq0 F.0.=30 .
Propagation Delay Time to Vee = 5.0V, Ta =25°C, C =50 pF 8 25 ns
Logical “1”, tpq44 F.0.=30

Note 3: Each gate.

Note 1: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM5440 and
across the 0°C to 70°C range for the DM7440 All typicals are given for Ve = 5.0V and T = 25°C.

Note 2: Not more than 1 output should be shorted at a time.

1-28




Series 54/74

DM5441A/DM7441A (SN5441A /SN7441A)
BCD to decimal decoder/nixie* driver

general description

The DM5441A/DM7441A 1s monolithic binary-
coded-decimal to decimal decoder. The BCD
number to be decoded is applied to the four
input lines; and the unique output corresponding
to the decimal equivalent of the input number
falls to a logical O level. Outputs are designed to
drive gas-filled-readout (Nixie*) tubes but are also

able to operate with other low current lamps
and relays.

An over-range feature provides that if binary num-
bers between 10 and 15 are applied to the input
the least significant bit of these numbers (0
through 5) will be decoded on the output.

connection diagram

Dual-In-Line and Flat Package

16 15 J4 3 G??z | AL L) 9
L L— ]
T8 0
6 13 2
A 0 B c
1 2 3 4 Is 6 7 8
Vee

TOP VIEW

typical applications

Nixie* Readout

AAA

INDICATOR TUBE

e_J

-E@_{ DM5441A/DM7441A —@—O Vee

5653

BCOD INPUT

Note: Values for B+ and R_are as specified by the
tube manufacturer.

*Trademark of Burroughs Corporation

logic table

o &PT . | towouteur
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
o 1 0 o a
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 V] 0 0 8
10 o 1 9
(OVER RANGE)
1 0 1 0 0
1 0 1 1 1
1 1 0 0 2
1 1 0 1 3
1 1 1 0 4
1 1 1 1 5

Over-Range Decoding

OVER RANGE
INDICATOR

DM5441A/0M7441A

> ® o o
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DM5441A/DM7441A

absolute maximum ratings

Supply Voltage (V¢c) 7.0V
Output Voltage 70V
Input Voltage 5.5V
Operating Temperature Range DM5441A -55°C to +125°C
DM7441A 0°C to +70°C
Storage Temperature Range v -65°C to +150°C
| Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX [UNITS
(Note 2)
. DM5441A Vee = 4.5V
Logical 1 Input Voltage DVM7441A Ve =475V 2.0 \
. | v DM5441A Vee = 4.5V
Logical O Input Voltage DVI7347A Veo =475V 0.8 \%
Logical 1 Input Current DM5441A| Ve =5.5V B
(all inputs) DM7441A| Vg =525V VIN =24V 3 40 HA
ical 11 c DM5441A Vee =5.5V ~
Logical 1 Input Current DV7a47A Vee =5.25V Vin = 5.5V 1 mA
i DM5441A Vee =5.5V
Logical 0 Input Current DV7a4TA V=525V VN = 0.4V -1.0 -1.6 mA
cc ~ 9.
DM5441A Vee =56.5V
Supply Current DVTa4TA Vec =525V Vin = 0.0V 21 36 mA
Logical 10 8 DM5441A | Ve = 5.5V B
ogical 1 Output Breakdown DVM744TA Ve =5.25V lout = 1.0mA 70 85 \
125° 60
o
- DM5441A | Ve = 5.5V 70’ 40
Logical 1 Output Current DVI7441A Vec = 5.25V Vour = 50V‘ 25o 1.8 uA
0 1.8
-55° 1.8
125° 3.0
) DMB441A |  Vee = 4.5V 70° 25
Logical 0 Output Voltage OVTAATA Vee =4.75V lout =7 MA 250 1.4 2.5 Y
0 25
-55° 2.5

Note 1: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DM5441A,
and the 0°C to +70°C temperature range for the DM7441A.

Note 2: All typicals apply at 25°C for Voo = 5V.
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DM5442/DM7442 (SN5442/SN7442) BCD-to- decimal decoder

general description

S Series 54 /74

ZvvLINQ/ZYVYSINA

The DM5442/DM7442 utilizes Series 54/74 com- The decoding logic is designed such that when
patible circuitry to decode a four-bit BCD number binary numbers between 10 and 15 are applied to
to one-of-ten decimal outputs. These ten decimal the inputs, no outputs are enabled.

outputs are capable of driving 10 standard TTL

loads each.

logic and connection diagrams

Dual-In-Line and Flat Package
N OUTPUT OUTPUT OUTPUT
9 1

O~0 ouTPUT O
i 16 15 14 13 12 1 10 9
INPUT A p
A
H OUTPUT ¥ '
- A
A
0 2 3 45 6 1 88
12 T
]

1< ouTPUT2 I ] I
0
i — n
B ouTPuT3
INPUT B - %
3 "IA 's 5 7

A

8

c

[}

:

[ 2 8

o

UTPUT QUTPUT OUTPUT OUTPUT QUTPUT DUTPUT DUTPUT GND
0 1 2 3 4 5 6

ouTPUT4

TOP VIEW

P>
u.o_Dc : 1 logic table
{>e

A

¢ : ouTPUTE INPUTS OUTPUTS
5 DCBA | O1 23 45 67 89
r 0000 |01 11 11 11 11
H 0001 |10 11 11 11 11
5 J“"""” 0010 |11 01 vt 11 11
INPUT D B 0011 110 11 11 o1
_ 0100 11 11 01 11 11
2 0101 {11 11 10 11 11
0 ¢ H OUTPUT 8 0110 11 1 11 01 1
0 0OtT T 1t T 1110 1
1000 |11 11 11 11 01
1z 100t |11 11 11 10 10
] H ouTPUT S 1010 | 11 11 11 1 1
0 1011 IR O T O O O I IO A
11001 11 11
PO |1t 1t ot
1101 1 1 1
IRERN R EEEEIE!

typical application

F———————-
o ! 1 .
TO MMmas1
| ' o
I 1K of
208
| |_ I INTERFACE NETWORK
I I FOR EACH LINE 451 BULK
14 !
_________ -
:— | :_ l MMasT J
| l:]ll —— | —f—_— = = T
! 7 =
| i =
| INTERFACE [mmmeet § DM5422/ USE3 BIT
| | l NETWORK et 4 OM7442 . SYNCHRONOUS
] 3 72" counren
I l bt AS INPUT
) | 1 fe
l MMast !
L= |==|-d
¢ S o o o
0 1 H 3 4 5 6 7
ANALOG
INPUTS
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DM5442/DM7442

Supply Voltage

Input Voltage

Fan Out

Storage Temperature Range

Operating Temperature Range

absolute maximum ratings

+7V
+5.5V

10

-65°C to +150°C

Logical “'1"" (3 Logic Levels)

Cout =50pF F.0. =10

DM5442 -55°C to +126°C
DM7442 0°C to +70°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note1)
PARAMETER CONDITION MIN TYP MAX UNITS
Logical 1" Input Voltage DM5442 | Vcc = 4.5V 2.0 \Y%
DM7442 | Vcc = 4.75V
rig 4 =4,
Logical ‘0" Input Voltage DM5442 | Vcc = 4.5V 0.8 v
i DM7442 | Ve = 4.75V
Logical 1" Qutput Voltage DM5442 | Vec = 4.5V louT = -400 uA 2.4 \Y
DM7442 | Ve = 4.75V
Logical “0" Qutput Volitage DM5442 | Vec = 4.5V lout = 16 MA 0.4 Y
DM7442 | Ve = 4.75V
Logical 1" Input Current DM5442 | Vec = 55V Vin =24 40 HA
DM7442 | Vcc =5.25V
Logical “1"” Input Current DM8442 | Vec =55V V|y = 5.5V 1 mA
DM7442 | Ve = 5.25V
Logical “0" Input Current DM5442 | Vcc = 5.5V Vi = 0.4V -1.0 -1.6 mA
DM7442 | Vgg = 5.25V
DM54. =
Input Clamp Diode (All Inputs) 5442 | Vec =55V Iin = -12 mA -10 | -15 \Y
DM7442 | Ve = 5.25V
Output Short Circuit Current DM5442 | Vcc =5.5V v =0V -20 _32 _55 mA
(Note 2) DM7442 | Voo =526V Y7 -18
Power Supply Current DM5442 | Vec =55V 28 56 mA
DM7442 | Vg = 5.25V
Propagation Delay Time to a Vee =5.0V, Ty = 25°C,
Logical “0” (2 Logic Levels) Cout=50pF FO.=10 10 23 30 ns
Propagation Delay Time to a Vee = 5.0V, T, = 25°C, 8 17 25
Logical “1" (2 Logic Levels) Cout =50pF F.O. =10 ns
Propagaltllolr,\ Delay Time to a Vee =_5A0V, Ta= 25~C, 12 24 35 ns
Logical 0" (3 Logic Levels) Cour =50pF FO.=10
p = = 25°
ropagation Delay Time to a Vee =50V, Tp=25C, 12 2% 35 ns

Vee = 5.0V and Tp = 25°C.

Note 2 Only one output may be shorted at a time

Note 1: Min/max limits apply across the guaranteed operating temperature range -55°C to +125°C
for DM5442 and 0°C to 70°C for the DM7442 unless otherwise specified. All typicals are given for




N Series 54/74
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DM5445/DM7445(SN5445/SN7445)
DM54145/DM74145(SN54145/SN74145)
BCD-to-decimal decoder/drivers

general description

The DM5442/DM7442 and DM54145/DM74145 high breakdown voltages (DM5445/DM7445 = 30V
BCD-to-decimal decoder/drivers are fully compati- and DM54145/DM74145 = 15V).

ble for use with TTL or DTL logic circuits. Each

circuit features full decoding of all valid BCD features

input conditions (0 to 9) ensuring that all outputs
will be off for any invalid input condition. Each
output transistor Is capable of sinking 80 mA. ® 30 ns maximum propagation delay
In the off condition each transistor can withstand m Series 54/74 compatible

m 210 mW typical power dissipation

logic and connection diagrams
Dual-In-Line and Flat Package

OUTPUT OUTPUT OUTPUT
9 8

P P P

'i
_I!'—all-—l
]

P r

0O~O 0UTPUT 0

é-#

INPUT A

oUTPUT 1

0UTPUTZ

— |
T FH

OUTPUT OUTPUT OUTPUT OUTPUT QUTPUT OUTPUT OUTPUT  GND
0 1 2 3 . 5 6

ouTPUT3
INPUT B

Y

TOP VIEW

OUTPUT 4

oUTPUTS

truth table

INPUT €

Y

0UTPUT &

-
>

18 INPUTS OUTPUTS
] ¢ ouTPUT 7

mPurnO—DC 15 DCBA |01 23 45 67 89
0000 |01 11 11 17 11
13 0001 10 11 o1 1o
0 ,_.l ouTPUT S 0010 11 01 11 1o
H 0011 1110 11 11 1
0100 {11 11 01 11 11
1% 0101 1111 10 11 11
t outrurs 0110 {11 11 1 01 11
L 011 [t o1 v 10 1
1000 |11 11 11 11 01
1001 |11 1111 11 10
1010 |t ot o o1
Tor | 1 o1
1100 |11 o v 1 o1
trot ot oot o1
IR R
IR T T 11 1

1-33

= SvLv/INQ/SYLYSING ‘SYYLINA/SYPSING



DM5445/DM7445, DM54145/DM74145

absolute maximum ratings(Note 1)

operating conditions

Supply Voltage 7V MIN MAX UNITS
Input Voltage 55V
Output Voltage ~ DMB445/DM7445 30V Supply Voltage (Vcc)
DM54145/DM74145 15V DM5445,DM54145 45 5.5 v
Operating Temperature Range DM7445,DM74145 475 525 A
DM5445,DM54145 -55°C to +125°C
DM7445,DM74145 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic “1"" Input Voltage 2 \
Logic “0" Input Voltage 08
Output Breakdown Voltage Vee = Max, lopg = 250 pA 30 \Y
Vee = Max, lope = 250 A 15 %
Logical 0" Output Voltage Vee = Min, lgyt = 80 mA 05 09 \
Vee =Min, Igyt =20 mA 02 04 \
Logical 1" Input Current Vee = Max, Vg =24V 40 HA
Ve = Max, Vg = 55V 1 mA
Logical ‘0" Input Current Vee = Max, Vi = 04V -16 mA
Supply Current Ve = Max 42 62 mA
Ve = Max 42 70 mA
Vee =50 - ~
Input Clamp Voltage Ta=25°C Iin i2mA 15 \%
Propagation Delay to a Logical 0", Vee = 500 CL = 15pF Ry = 1000 17 30 ns
todo Ta=25C
Propagation Delay to a Logical *'1 Vee = 5”0 C. = 15pF Ry = 1008 18 30 ns
Ta=25"C

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed Except
for ““Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these imits The table
of ""Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM5445,
DMB54145 and across the 0°C to 70°C range for the DM7445,DM74145 All typicals are given for Voc =50V and Tp = 25°C
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AND-OR-INVERT gate

Series 54/74

DM5450/DM7450(SN5450/SN7450) expandable dual 2-wide 2-input

DM5451/DM7451(SN5451/SN7451) dual 2-wide 2-input

AND-OR-INVERT gate

DM5453/DM7453(SN5453/SN7453) expandable 4-wide 2-input

AND-OR-INVERT gate

DM5454/DM7454(SN5454/SN7454) 4-wide 2-input

AND-OR-INVERT gate

DM5460/DM7460(SN5460/SN7460) dual 4-input expander

general description

The devices described In this data sheet employ
TTL to achieve high speed at moderate power
dissipation. They are consolidated onto one sheet
since they perform the AND-OR-INVERT func-
tion with only differing numbers df AND inputs
and OR terms. Characteristics include high noise
immunity, low output impedance, good capaci-
tance drive capability, and minimal variation in
switching time with temperature. The gates are
compatible with and interchangeable with Series
54/74 devices.

features

m |nput Clamping Diodes

® Typical Noise Immunity 1 Volt
m  Guaranteed Noise Immunity 400 mV
» Fan-out 10
®  Average Propagation Delay 13 ns
®  Average Power Dissipation 14 mW/ gate

EXPANDER
INPUTS ON
GATE 1 0F

DI5450/DM7450

ONLY

schematic diagrams

DM5450/DM7450, DM5451/DM7471 (each gate)

—O Vec
> >
ax Srex *® j 120

% Qe
x O

INPUTS i

ouTPUT
2

A O—dg
2 O—
y

T
H
2
a

DM5453/DM7453, DM5454/DM7454

16K QK

DM5460/DM7460 (each gate)

SE—. ¥ 7
|
4K
bl Pn8or12
See Note 1
A O—-4¢ ouTPUT
. 8 O—
INPUTS
co-
2 O - P 180c 11
T XJ se Note 2
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DM5450/DM7450/51/53/54/60

absolute maximum ratings

Vee

Input Voltage

Storage Temperature Range

Fan-Out

Lead Temperature (Soldering, 10 sec)

A% Supply Voltage (V)
55V DM54X X
-65°C to +150°C DM74XX
10 Temperature (T p)
300°C DM54X X
DM74XX

operating conditions

MIN

4.75
475

-55

MAX

5.256
5.25

+125
70

electrical characteristics (Notes 1, 3) (DM5450/DM7450, DM5451/DM7451, DM5453/DM7453,

DM5454/DM7454)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Diode Clamp Voltage Ve = 5.0V, T, = 25°C -1.5 \
Iin =12 mA
Logical 1" Input Voltage Vee = Min 2.0 \Y
Logical 0" Input Voltage Vee = Min 08 | V
Logical 1" Output Voltage Vee = Min, Vi = 0.8V 24 \Y
louT = ~400 uA
Logical 0" Output Voltage Vee = Min, Vi = 2.0V 04 | V
lgur = 16 A
Logical “1"”" Input Current Ve = Max, Vg = 2.4V 40 A
Logical “1" Input Current Vee = Max, Vi = 5.5V 1 mA
Logical ‘0" Input Current Vee = Max, V iy = 0.4V -1.6 | mA
Output Short Circuit Current Vee = Max, Vg =0V -18 -55 mA
(Note 2)
Supply Current — Logical ‘0"’ Vee = Max, V) = 5.0V 3.7 6.5 | mA
(Each Gate)
Supply Current — Logical 1"’ Vee = Max, Vg = 0V 2.0 36 | mA
(Each Gate) .
Propagation Delay Time to a Vee =5.0V, T4 = 25°C 15 ns
Logical 0", togo C=50pF, N=10
Propagation Delay Time to a Vee =5.0V, T = 25°C 25 ns
Logical 1", tog C=50pF,N=10
Propagation Delay Time to Ve = 5.0V, To = 25°C 20 ns
Logical ‘0" Level C=50pF,N=10
(through DM5450/DM7450 or
DM5453/DM7453)
Propagation Delay Time to Vee = 5.0V, Ta = 25°C 34 ns

Logical 1" Level
(through DM5450/DM7450 or
DM5453/DM7453)

C=560pF, N=10

Note 1: Unless otherwise specified min/max limits apply across the =55°C to +125°C temperature range for the DM54XX and
across the 0°C to 70°C range for the DM74XX. All typicals are given for Vo = 5.0V and T = 25°C.

Note 2: Not more than 1 output should be shorted at a time.
Note 3: Measurements made with expandable inputs open




electrical characteristics (Note 1) (DM5460/DM7460)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Input Diode Clamp | Ve = 5.0V Th=25°C a5 | v
Voltage Iy =-12mA

Logical 1" Input Vee = Min Vemirrer = 1V, 2 v
Voltage Rycc to coLLecTor = 1 1k, To =0°C

Logical “0” Input Vee = Min VcolLector =45V, 08 \
Voltage Remirtertooro = 1.2k, IcoLLector = 0.27 mA,

Ta=0°C

Logical 0" Qutput Vee = Min Vin =2V, 04 \%
Voltage (With Vemirrer = 1V, Rvce to coLLector = 1.1kE2,
Respect to Emitter) | Ta = 0°c

Logical ““1” Output Vee = Min Vin=08V, 270 uA
Current VeorLector =45V, RemiTTer 1o gro = 1.2 kE2,

Ta =0°C

Logical “0” Output Vee =Min Vin =2V, -0.43 mA
Current Vemitrer = 1V

Logical “0” Input Ve = Max Vi = 0.4V -1.6 mA
Current

Logical “1” Input Ve = Max Vin =24V 40 HA
Current Vee = Max Vin =55V 1 mA

Logical “0" Supply Vee = 5.25V, VN =5V, 06 125 mA
Current (Each Gate) | Vemr1er = 0.85V

Logical ““1”" Supply Vee = 5.25V, Vin=0 1.0 18 mA

Current (Each Gate)

Vemirrer = 0.85V

(DM5450/DM7450, DM54

53/DM7453 only) using expander inputs, T = 0°C for 74XX and T = -55°C for 54XX

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Expander Current Vee = Min Vein 11 1o PN 12 = 0.4V 3.1 mA
U | 1gink = 16 mA
Base-Emitter Voltage | Ve = Min Isink = 16 MA, 1 "
of Output lpin 11 =062 mA, Rpin11t0pPin12=0
Transistor (Q)
Logical “1"” Output Vee = Min I oap = —400 A, 24 \
Voltage lpin 11 = 0.27 mA, len 12 = =027 mA
Logical “0” Output Vee = Min lgink = 16 MA, 04 \

Voltage

loin 11 = 0.43 mA,

Rein 11 10 12 = 13002

Note 1: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM54XX and
across the 0°C to 70°C range for the DM74XX All typicals are‘given for Voe =5 0V and Tp = 25°C

connection diagrams (Dual-In-Line and Flat Packages)

DM5450/DM7450, DM5451/DM7451 DM5453/DM7453, DM5454/DM7454 DM5460/DM7460
Voo 18 X X 10 1 v Vee 8 X X H 6 Y ¥ae 10 1% X 2% 2 20
1 13 Iu In Im 9 8 0 13 |1z In 10 9 I: " 13 lu In Jw Ji []
1 |
1 2 3 O B O 7 T 2 4 5 O 7 1 2 3 4 5 O 1
I!\ 2 2 GND !J ! ! uIc m]w 1A . |!: 2 zll zlc ar!n
Y = (AB) +(CD) + X X=X = ABCD from DM7460 Y = (AB) +(CD) + (EF) + (GH) + X X = ABCD from DM7460 X = ABCD

Note 1 Expander nodes X and X are on the
DM7450 only if not used, leave apen

Note 2 Make no external connection to

pins 11 and 12 of the DM7451

Note 3 A total of four expander gates may
be connected to the DM7450 expandable

wte

Note 1_Expander nodes X and X are on the

DM7453 only If not used, leave open

Note 2 Make no external connection to

pins 11 and 12 of the DM7454

qte

Note 3 A total of four expander gates may
be connected to the DM7453 expandable

Note 1 Connect Pin 8 or 12 to pin 12 of

DM7450 or DM7453

Note 2 Connect Pii 10 or 11 to pin 11 of

DM7480 or DM7453
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DM5470/DM7470

NN

Series b4 /74

DM5470/DM7470(SN5470/SN7470)

edge-triggered JK flip flop

general description

The DM5470/DM7470 is an edge-triggered J-K
flip flop featuring gated inputs, direct clear and

preset inputs. Information is transferred to the
outputs on the positive-going edge of the clock
pulse.

connection diagrams

Dual-In-Line Package

Vee PRESET CLOCK K2 K1

14 13 12 1 10

PRESET
i1

;

1 2 3 4 5
NC CLEAR N 2 o
TOP VIEW

Flat Package

K C

Kt CLOCK PRESET  Vcc CLEAR NC Bl

TOP VIEW

POSITIVE LOGIC LOW INPUT TO PRESET SETS @ TO LOGICAL 1
LOW INPUT TO CLEAR SETS @ TO LOGICAL 0

PRESET OR CLEAR FUNCTION CAN OCCUR ONLY
WHEN CLOCK INPUT IS LOW

truth table

th th+1
' Note 1
J K Q Note 2.
0 0 Qn Note 3.
Note 4

o} 11]0 Note §
! 0 _1 Note 6.
1 1 Qp

J=1e020 70

K=Kl K2-K*

tp = Bit ume after clock pulse
th+1 = Bit time after clock pulse
If inputs J* or K* are not used
they must be grounded

NC - No Internal Connection




O
absolute maximum ratingsiNote 1) Operating conditions g
~
MIN  MAX  UNITS Q
Supply Voltage 7V Supply Voltage (Vcc) (w)
Input Voltage 5.5V DM5470 45 5.5 \ g
Output Voltage 5.5V DM7470 4.75 5.25 v
Storage Temperature Range —-65°C to +150°C  Temperature (Tp) B ~
Lead Temperature (Soldering, 10 sec) 300°C DM5470 -55 +125 °c E‘
DM7470 0 70 °c o
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP | MAX UNITS
Logical 1" Input Voltage Vee = Min : 2 \
Logical “0” Input Voltage Vee = Min 08 \
Logical “1”" Output Voltage Vee = Min ILoap = —400 uA 24 \
Logical “‘0” Output Voltage Vee = Min, lsing = 16 mA 04 Vv
Logical 1" Input Current at _ _
3142, 3%, Ky, Ky, K*, Clock Vee = Max, Vin =24V 40 MA
Logical 1" Input Current at _ _
Preset or Clear Vee = Max, Vin =24V 80 KA
Logical ““1"" Input Current (Any Input) Vee = Max, Vyn =55V - 1 mA
Logical “0" Input Current at _ _
3y dp, 3% Kq, Ky, K*, Clock Vee = Max, Vin =04V -16 mA
Logical “0” Input Current at _ _
Preset and Clear Vee =Max, Vin =04V -32 HA
Output Short Crrcuit Current _ _ —20
(Note 3) Ve = Max, Vo =0V _18 -57 mA
Supply Current (each device) Vee = Max, Vin =5V 26 mA
Input Clamp Voltage Vee = Min, Iy =-12mA -15 \%
Propagation Delay to a Logical 0" from Vee =50V _ _
Clear or Preset to Output, touo Ta =25°C Co =50 pF, Ry = 40002 50 ns
Propagation Delay to a Logical 0"’ from Vee =50V
! = F =
Clock to Output, tpgo T =26°C CL =50 pF, Ry = 40002 50 ns
Propagation Delay to a Logical 1" from Vee =560V
= F =
Clear or Preset to Output, tyqq Ta =26C CL =50 pF, Ry =400 50 ns
Propagation Delay to a Logical ““1” from Vee =560V
= F =
Clock to Output, toys Ta =25°C C. =50pF, Ry = 4002 50 ns
Maximum Clock Frequency Vee = 500\/ C,_ =50 pF, R, = 40082 20 MHz
Ta=25C . .
tsetup, Min Input Setup Time C_ =50 pF, R_ =400 20 ns
tyoLp. Min Input Hold Time C_ =50 pF, Ry =400 5 ns
Note 1: ‘“Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed
Except for ““Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these
limits. The table of “Electrical Characteristics’ provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DM5470
and across the 0°C to +70°C range for the DM7470. All typicals are given for Vo = 50V and Tp = 25°C.
Note 3: Only one output at a time should be shorted
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DM5472/DM7472

N

N

Series 54/74

DM5472/DM7472(SN5472/SN7472)

JK master/slave flip flop

general description

The DM5472/DM7472 s a single flip flop with
gating used to perform logic on the J and K
inputs. Separate PRESET and CLEAR inputs over-
ride the clock and permit the flip flop to be direct-
ly set to either state. The flip flop is termed
Master-Slave since the J and K information is load-

ed into the Master section when the clock voltage
rises, and 1s transferred to the Slave section and
outputs when the clock voltage falls.

The device also features a special clock line clamp
to reduce ringing and prevent false clocking.

schematic and connecticn diagrams
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TOP VIEW

CK

DM5472
Flat Package

Vee
TOP VIEW




absolute maximum ratings

C¢LYLNQA/ZLYSING

Vee v
Input Voltage 5.5V
Operating Temperature Range
DM7472 0°C to 70°C
DM5472 -65°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Diode Clamp Voltage Vee =60V Tp =25°C -15 v
Iy = -12mA
DM5472 | Ve =55V . -
Clock Line Clamp Voltage D—W—W lclock 10mA -05 v
" DM5472 | Ve = 4.5V
1 | e m S
Logical “*1" Input Voltage BV7472 | Ve =475V 20 v
DM5472 | Vec =45V
e cc
Logical “0" Input Voltage BVI7472 [ Vo =475V 08 v
DM5472 | Ve =45V
| cc =
Logical "1"" OQutput Voltage DVM7472 | Ve =475V lout = 400 A 24 \
gyt DM5472 | Ve =4.5V -
Logical 0" Output Voltage WV_CC;TSV lout =16 MA 04 \%
DM5472 | Ve =55V
| cc -
Logical ““1” Input Current —DM7472 Ve =525V Vin =24V
Jor K 10 40 uA
CLEAR or PRESET 20 80 MA
CLOCK <0 80 MA
e DM5472 | Ve =55V -
Logical ““1”" Input Current W—W Vin =55V 1 mA
oy DM5472 | Vec =55V _
Logical 0" Input Current BNi7472 | Voo =525V Viy =04V
Jor K -16 mA
CLEAR, PRESET, or CLOCK -32 mA
DM5472 | Vcc =55V -20
Output Short Circurt Current W%ﬁ'—v Vour =0 18 -55 mA
DM5472 | Ve =55V
| _—_1 o cC
Supply Current DM7472 | Ve =525V 9 17 mA
Minimum Allowable Clock Pulse Width Vec =50V Tp = 25°C 20 ns
Toggle Frequency Vee =60V Tp =25°C 15 27 MHz
Propagation Delay Time to a Logical ‘0" Vee =50V T,u= 25°C N=10 15 26 45 ns
from Clock, togo C =50 pF
Propagation Delay Time to a Logical 1" Vee =50V Tpa= 25°C N=10 10 17 30 ns
from Clock, togy C =50pF
Propagation Delay Time to a Logical 0" Vee =50V T, =25°C N=10 40 ns
from CLEAR or PRESET C =50 pF
Propagation Delay Time to a Logical ““1" Vee =50V T = 25°C N=10 25 ns
from CLEAR or PRESET C =50 pF
Time after negative-going clock transition Ve =60V Tp= 25°C -5 ns
that J or K information must be held, t;,1q
Time prior to negative-going clock transition Vee =50V Tpa= 25°C Clock ns
that J or K information must be set, pulse
tootup width
Clock Voltage Fall Time Ve =50V T, =25°C 150 ns
Clock Skew (tog min = thoia max) Vec =50V To=25C 15 ns

Note 1: Min/max hmits apply across the guaranteed temperature range of 0°C to 70°C for the
DM7472 and -55°C to +125°C for the DM5472 unless otherwise specified. All typicals are given for
Vce = 5.0V and Tp = 25°C.
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DM5473/DM7473,

DM5476/DM7476,DM54107/DM74107

N

S Series b4/74

DM5473 /DM7473(SN5473/SN7473)
DM5476/DM7476(SN5476/SN7476)
DM54107 /DM74107(SN54107/SN74107)
dual JK master/slave flip flops

general description features

The flip flops described herein are TTL (Transistor- ® High Speed of Operation 25 MHz toggling
Transistor Logic) dual JK Master/Slave flip flops.

® Optimum Power
Asynchronous CLEAR inputs are provided on

Dissipation 45 mW/ff
the DM5473/DM7473 and DM54107/DM74107 ) )
flip flops; and PRESET and CLEAR inputs are ® High Noise Immunity v
avallable on each of the DM5476/DM7476 flip ® Guaranteed Clock Skew 15 ns
flops. The latter devices are supplied in a 16 pin
package. The devices are totally monolithic and
designed for use in high speed control and counting The devices also feature a special clock line clamp
applications, where economy s required, and to reduce ringing and prevent false clocking. In
multiple data inputs are not required. These addition, the usual speed-power efficiency and
devices meet all of the electrical and mechanical re- high output drive-capability normally gained with
quirements of the equivalent Series 54/74 devices. TTL circuits are retained.
schematic and connection diagrams truth table
Vec
130 16K 4K 4K 16K 130 (Each F||p Flop)
tn a1
N Nl
0—1 o S J K Q
1K ) 1K 0 0 Q,
PRESET
(DM5476/ ’ EAR
(st -7 L 0 ! 0
b 6K K3 aK 6K 4K 34K 6K
l| ax >< aK 1 0 1
) D__fi__./ \___}\___C J ] 1 a.
g
p—art 4
* \—l 2K = t, = bit time before clock pulse
th+1 = bit time after clock pulse
Schematic shows one half of dual umit CcLOoCK
Dual-In-Line and Flat Package Dual-In-Line and Flat Package Dual-In-Line Package
DI.OEKAL L} Ja CLOCK A ! i da 1 ivcc
2 !5
2] PRESET A — (g3 L_4-‘3_ CLEAR A
CLEARA : -—L— aCI.EAR u
Kn = CLEARA = 0 = cmc: 12 crock a
Ja :
Veo < Ky =t 10k
oc . A s
Vee =
cLOCK 8 < K a 5 [N 5 [} K rlg-uenn!
cLocK clocke cLock
cueans - locan” oRESET 8 - 8 < 1%ctenn [ L clock s
1o - O CLEAR 8 — onp =4 LI
TOP VIEW TOP VIEW TOP VIEW
DM5473/DM7473 DM5476/DM7476 DM54107/DM74107




absolute maximum ratings

Supply Voltage +7V
Input Voltage 5.5V
Fan Out 10
Storage Temperature Range —65°C to +150°C
Operating Temperature Range

DM5473, DM5476, DM54107 —55°C to +125°C

DM7473, DM7476, DM74107 0°C to +70°C
Lead Temperature (soldering, 10 sec) 300°C

electrical characteristics (Note 1)

‘€ELYLINA/ELYSING

PARAMETER CONDITION MIN TYP MAX UNITS

Clock Line Clamp ~ DM5473, DM5476, DM54107 | Ve = 55V
Voltage DM7473, DM7476, DM74107 | V¢ = 6 26V

IcLock = ~10mA -3 -05 \
tnput Diode Clamp Vee =50V Ta =25°C
(J,K,Preset, Clear) iy = =12mA

Logical “1" Input DM5473, DM5476, DM54107 | Vo = 4 5V
Voltage DM7473, DM7476, DM74107 | Vcc = 4 75V

20 \2

Logical “0” Input  DM5473, DM5476, DM54107 | Vg = 45

- 080 \2
Voltage DM7473, DM7476, DM74107 | Vg = 4.75V

Logical “1” Output  DM5473, DM5476, DM54107 | Ve = 4 5V
Voltage DM7473, DNi7476, DM74107 | Ve = 4 75V

louT = —400 uA 24 33 v

LOLYLNG/LOLYSNA'9LYLNA/9LYSING

Logical “0” Output DM5473, DM5476, DM54107 | Vg = 4 5V
Voltage DM7473, DM7476, DM74107 | V¢ = 4 75V

louT = 160 mA 020 040 v

Logical 0" Input DM5473, DM5476, DM54107 | Vg = 5 5V Vin = 040V Jor K -10 -16
Current DM7473, DM7476, DM74107 | V¢ = 6 25V Clear, Preset -20 -32

or Clock

mA

DM5473, DM5476, DM54107 | Vcc = 5 5V Jor K 10 40
= A
Vin =24V Clear,Preset 20 80 K

Clock <0 80

Logical “1” Input
Current DM7473, DM7476, ®M74107| V¢ = 5 25V

Logical “1” Input DM5473, DM5476, DM54107 | Vce =55V
Current DM7473, DM7476, DM74107 | Ve = 5 25V

VN =55V 1 mA

Output Short DM5473, DM5476, DM54107 | Ve =55V Vour = 0V -20 _85 mA
Current (Note 2) DM7473, DM7476, DM74107 | Vg = 5 25V —18

E°‘:’;'n§“PF"V DM5473, DM5476, DM54107 | Ve = 55V
{’
(oach flip-flop) DM7473, DM7476, DM74107 | Ve = 5 25V

ViN =50V 9 17 mA

Minimum Allowable Clock Vce =50V 20 ns
Pulse Width (Note 3) Ta = 25°C

Vee =50V
Toggle Frequency T:Z 25°C 15 25 MHz

Propagation Delay Time to a Vee =50V P 25
Logical “0"" from Clock, togo Ta = 26°C 3 6 ns
Propagation Delay Time to a Vee =50V
Logical 1" from Clock, tpg1 Ta =25°C

Propagatton Delay Time to a Vee =50V
Logtcal “0” from Clear, or Preset Ta =25°C

Propagation Delay Ttme to a Vge =50V 7 14 25 s
Logical “1”" from Clear, or Preset Ta = 25°C
Time after Negative going Clock
Transition that J or K information
must be held, thoig

Vee =50V s
Ta =25°C ns
Vee =50V

15 ns
Ta = 25°C

Clock Skew (tod min — thold max!

Note 1: Min/max limits apply across the guaranteed operating temperature range of —55°C to +125°C
for the DM5473, DM5476, DM54107 and 0°C to 70°C for the DM7473, DM7476, DM74107 unless
specified All typicals are given for Voc =5.0Vand Tp = 25°C

Note 2: Only one output may be shorted at a time

Note 3+ The flip flop will always recognize a 20 ns pulse, never recognize a 5 ns pulse

Note 4: No maximum rise and fall times are imposed upon clock or J and K waveforms However,
very slow transitions which allow an input to remain in the threshold region can cause noise problems
Note 5 See explanation given under “Device Operation

Note 6: J and K information will register properly even though the information is removed 5 ns
before the clock pulse voltage falls However when this occurs it must be assured that the Logical "1
clock pulse level and the desired J and K information occur simultaneously for at least 20 ns




DM5474/DM7474

NN

Series b4/74

DM5474/DM7474 (SN5474/SN7474) dual D flip flop

general description

The DM5474/DM7474 dual D flip flops are de-
signed for use where the flexibility of two inputs,
such as on a JK or an RS flip flop, are not required.
If only a single input (two logic combinations)
can be utilized, then an extra input is superfluous.
The DM5474/DM7474 have only a single DATA
input. The logical level applied to this DATA input
is transferred to the Q output when the clock
pulse voltage rises to a logical 1. Itisonly necessary
to set-up information on the DATA input several

nanoseconds before the clock pulse voltage rises;
likewise it is only necessary to hold that informa-
tion several nanoseconds after the clock pulse vol-
tage reaches the logical 1 level. DATA information
is then free to change in preparation for the next
clock pulse. Since only one pin is used for data
entry, fully asynchronous (both PRESET and
CLEAR) capability can be provided in a 14 pin
dual-in-line package.

3
2

schematic and connection diagrams

CLEAR

.||._q.1

DM5474/DM7474 DM5474
Dual-In-Line Package Flat Package

cLOCK

-

clock
PRESET

0ATA

typical applications

shift register

|-uocu [ 4“0% [ Holock @

Preset = Clear = Logical |

ripple counter (divide-by-2")’

—fclock @ cLock @ cLock  Qf—

t— DATA a lr 0ATA @ DATA a -l

Preset = Clear = Logcal 1

il
'1

a
CLR PRIO=
K o
— 1 ] [
a Ia ls |1
0 a g

g g g i
GND
TOP VIEW
Vee

TOP VIEW

Note A logical 0 on CLEAR sets Q to a fogcal 0
Alogical 0 on PRESET sets 0 o a logical |

block diagram (each fiip flop)

PRESET CLEAR cLock 0
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vLYLNA/YLPSING

absolute maximum ratings
Supply Voltage +7V
Input Voltage 5.5V
Fan Out . 20
Storage Temperature Range -65 C to +15OOC
Operating Temperature Range DM5474 -55°C to +125°C
DM7474 0°C to +70°C
Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics  (Note 1)
PARAMETER CONDITION MIN TYP MAX | UNITS
Ve =50V
Input Diode Clamp Voltage louT=-12mA -156 \
Ta=25°C
Logical “1” Input  DM5474 Vec =45V 20 v
Voltage DM7474 Vee = 475V
Logical “0" Input ~ DM5474 Ve = 4.5V
Voltage DM7474 Vee = 475V 080| Vv
Logical 1" Output DM5474 Vec =45V | - 400 uA 24| 33 v
Voltage DM7474 Vec=476v OuTT UK ’ :
Logical “0” Output DM5474 Vee =45V
| =16 0 mA 015 0.4 \%
Voltage DM7474 Vec=475v YT "
Logical “0” Input  DM5474 Vee =55V Vi = 040V Data or Preset -10 -1.6 | mA
Current DM7474 Vee=525v» N Clear or Clock -20 -32 | mA
Logical “1” Input ~ DM5474 Vec =55V Data or Preset 40.0 | uVv
Current DM7474 Vee =525V W24 Claror Clock 800 | uv
“1" DM5474 Vee =55V
Logical “1" Input cc Vin =55V 10 mA
Current DM7474 Vee =525V
Output Short DM5474 Vee =55V -200
Current (Note2)  DM7474 Vec =526V Vour= oV 180 -550 | mA
Power Supply Current Ve =50V
{each flip-flop) Vin =50V 82 | 130 | mA
Maximum Clock Frequency Vcc'= 500\/ C =50pF 150 | 250 MHz
Ta=25°C
Propagation Delay Time to a Logical Vee =5.0V _
“0" from Clock — tyq0 Ta-25°c  C=50PF 1301 220 | 450 | ns
Propagation Delay Time to a Logical Vee =5.0V _
"1 from Clock — thas T, =25°C C =50pF 100 | 160 300 ns
Propagation Delay Time to a Logical Vec =50V 400
0" from Clear, or Preset — tyq 0 Ta=25°C ns
Propagation Delay Time to a Logical Ve =50V 250
"1 from Clear, or Preset — t,q 4 Ta=25C ns
Time Prior to Clock Pulse that Data ¥cc_=2§°%v Logical ™1 15.0 200 | ns
=
Information Must be Present — te C=50pF Logical “0" 150 200 ns
Vee =5. 1 - 0
Time After Clock Pulse that Data Tf\C: zgo%v Logieal 50 ns
Information Must be Held — t,,44 C=50pF Logical “0" 06 30 ns

Note 1: Min/max limits apply across the guaranteed operating temperature range of —55°C to +125°C
for DM5474 and 0°C to 70°C for DM7474 unless otherwise specified All typicals are given for

Vec=50Vand Tp =25°C

Note 2. Only one output may be shorted at a time
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DM5475/DM7475
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N

Series b4 /74

DM5475 /DM7475(SN5475/SN7475) quad latch

general description

The DM5475/DM7475 is afour-bit storage element
utilizing latch-connected gates to perform the
memory function. TTL circuitry is employed
providing fast speed and high noise immunity.

The information bits to be stored are applied to
the D inputs. If the CLOCK input is in the logical
1 state, the Q output will follow the information
applied to the corresponding D input. When the

CLOCK is taken to the logical O state, whatever
binary state was present on the D input at the tim_e

of this transition will be stored on the Q output. Q
is also provided for added flexibility.

Two separate clock input lines are provided, each
controlling two latches, so that other applica-
tions—such as a two-phase flip-flop—can be per-
formed.

logic and connection diagram

Dual-In-Line and Flat Package

GND
16 15 14 ||3 luz Iu 10 9
‘_1__|_Ll —
i o e @ ) e @
CLOCK D D CLOCK CLOCK CLOCK]
L 2
1 2 3 4 Is Is |7 8
Vee
TOP VIEW

typical applications

Buffer Storage for Indicators

INPUT PULSES

s

z EE ]

: S
22

g £=

g a3

H

H

o
STROBE

truth table

1 1
0 0

o
o
- oo

t, = time previous to negative going
clock transition

= time after negative-going
clock transition

~

Dual Rank Shift Register

INPUT

INTERMEDIATE OUTPUT INTERMEDIATE OUTPUT
STAGE 1 OUTPUT OF STAGE 1 STAGE 2 DUTPUT OF STAGE 2
Qy J Q; J Q; ‘J Qs
0, 0; [N 0,
s (NS g, a,
CLOCK 1 CLOCK 3 CLOCK 2 CLOCK 4
[} o 3 LL

o o
PHASE 1 PHASE 2




absolute maximum ratings

SLYLINA/SLYSING

Supply Voltage +7V
Input Voltage 5.5V
Fanout 10
Storage Temperature Range -65°C to +150°C
Operating Temperature Range DM5475 -55°C to +125°C

DM7475 0°C to +70°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

Vcc =50V IOUT =-12 mA

; -95 | 1.5 v
Ta = 25°C

Input Diode Clamp Voltage
DM5475 Vee =4.5V
DM7475 Vee =4.75V

e DM5475 Vee = 4.5V
Logical “0” Input Voltage cc 0.8 \Y
DM7475 Vee =4.75V
DM5475 Vee = 4.5V

Logical “1” Output Voltage | = -400 uA 2.4 \Y
DM7475 | Vcc =4.75V OY7

Logical “0” Output Voltage —mot’ | Vec =45V 16 mA
ogica utput Voltage = .
DM7475 | Ve =4.75v 7 04 |V

Logical “1” Input Voltage 2.0 \%

, DM5475 Vee =5.5V D 80 A
Logical ‘1" Input Current ce Vin = 2.4V K
DM7475 Vee =5.25V CLOCK 80 MA

g DM5475 Vee = 5.5V
Logical “1" Input Current Vin = 5.5V 1 mA
DM7475 Vee =5.25V

e DM5475 Ve = 5.5V D -2.1 -3.2 mA

Logical “0"" Input Current Vin = 0.4V

DM7475 Ve =5.25V CLOCK -2.1 -3.2 mA
Output Short Current DM5475 Vee =55V Vout =0V -20 -32 _55 mA
(Note 2) DM7475 | Ve =5.25V -18

DM5475 Ve = 5.5V 46 mA
Supply Current ce 32

DM7475 | V¢ =5.25V 50 mA
Propagation Delay Time to a Vee =5.0V 3 7 15 ns
Logical ‘0" from Clock, tpgo Ta =25°C
Propagation Delay Time to a Vee =5.0V 10 16 30 ns
Logical “1” from Clock, tpq1 Ta =25°C
Setup Time for a Vee =5.0V 10 20 ns
Logical “1”, tgq Ta =25°C
Setup Time for a Vee =5.0V 12 25 ns
Logical “0”, tgo Ta =25°C

Note 1: These specifications apply across the ~550C to +1259C temperature range for the DM5475
and the 0°C to +70°C temperature range for the DM7475 unless otherwise specified Typicals apply
only to 25°C @ Vg = 5.0V.

Note 2: Only one output should be shorted at a time.
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DM5483/DM7483

NN

Series 54/74

DM5483 /DM7483 (SN5483/SN7483)

4-bit binary full adder and

dual single-bit binary full adder

general description

The DM5483/DM7483 binary full adder adds two
four-bit binary numbers. A carry input is included
and four T outputs are provided along with the
resultant carry. Since the carry-ripple-time is the
limiting delay in the addition of a long word
length, carry look-ahead circuitry has been in-
cluded in the design to minimize this delay. Typi-
cal propagation delay from Carry-input to Carry
output is 12 ns

The device can also be used as a dual single-bit
binary full adder. (See application.) In this appli-
cation the Z, output 1s used as the CARRY output
for BIT 1, and the A;B; inputs are used as the
CARRY input for Bit 2.

It 1s completely compatible with other Series 54/74
devices

logic diagram

8

A

Az

5 6%

Ay

C, (SEE TRUTH TABLE)

DY
o>

2]

7

Aq




absolute maximum ratings

Vee
Input Voltage

Operating Temperature Range DM7483

7V
5.5V
0°C to 70°C

DM5483 -55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITION MIN | TYP | MAX | UNITS
Input Diode Clamp Voltage Vee =50V, T = 25°C, Iy = -12 mA -15 \Y
i e DM5483 |V = 4.5V
Logical *1” Input Voltage DM7483 [Vee = 4.75V 20 \
v DM5483 |V =45V
Logical 0" Input Voltage DM7483 [Vee =475V 0.8 \%
, DM5483 |Vcc =45V Vi =08V, Igyt = 400 A
g K v
Logical “1" Qutput Voltage DM7483 [Vc = 475V (Note 3) 24
e DM5483 Ve =45V V=20V, lgyT =16 mA
Logical “0" Output Voltage BN7483 [Vee = 4.75V (Note 3) 04 \Y
Logical “1" Input Current DM5483 [Vee = 5.5V
=2. 80 A
(all nputs) DM7483 [Voc =525V VN~ 24V H
DM5483 | V¢ = 5.5V
g -5, 1 A
Logical 1" Input Current BM7483 Voo = 5.25V Vin = 5.5V m
Logical 0’ Input Current DM5483 | Ve = 5.5V
=0. -3.2 A
{all inputs) DM7283 [Vee =525V VM 04V m
Output Short Circuit Current  DM5483 |Vcc = 55V -20 55 A
(Note 2) (except C,) DM7483 [Vec = 5.25V -18 - m
Output Short Circuit Current  DM5483 | Ve = 5.5V
(for Cy) DMI7483 |Vec = 5.26V 27 770 | mA
DM5483 | Ve =5.5V
Supply Current DM7483 Ve =525V 58 79 mA
switching characteristics v..=5v,T,=25°C
FROM TO
PARAMETER (INPUT) (OUTPUT) CONDITION MIN TYP MAX UNITS
toa1 c N =10, C = 50 pF 23 34 ns
IN Z - -
todo N =10,C =50 pF 20 34 ns
tod1 c - N =10, C =50 pF 24 35 ns
toao IN =2 N =10, C =50 pF 22 35 ns
toa1 c s N =10, C =50 pF 30 50 ns
tod0 N 3 N =10, C = 50 pF 24 40 ns
tod1 c s N =10, C =50 pF 30 50 ns
toao N 4 N =10, C =50 pF 28 50 ns
tod1 c c N=5,C=15pF 12 20 ns
todo N 4 N=5,C=15pF 12 20 ns
toa1 N =10,C =50 pF 40 ns
tpao As or B, Z: N =10, C = 50 pF 35 ns
tog1 - N =10,C=50pF 40 ns
tao Aqor B = N =10, C = 50 pF 35 ns

Note 1: Min/Max limits apply across the guaranteed temperature range of 0°C to 70°C for the
DM7483 and -55°C to +125°C for the DM5483 unless otherwise specified. All typicals are given for

Vee =50V and Ty = 25°C

Note 2: Only one output at a time should be short circuited.

Note 3: For C4 output, loyT(1) = =200 A, IouT(0)

=8mA
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DM5483/DM7483

typical application
Connect the DM5483/DM7483 in the following manner to |mpiement a dual single-bit full adder.

Cin 17 1) ﬁ

Co

AT 1) m—— A,
Z1 fmm T 1)

B(aiy 7)== By

| A,

== Cour (817 1)

As
Cin (a17 2D—E h>N
B3

A1 2) =] As
' Z4 r—Zie17 2)

Bai7 2)====qBa

Cq

L

connection dlag ram Dual-In-Line and Flat Package

Bsa Z4 €4 C GND B A %

I1s |15 Iu ln |1z In Im |9

Cout 81T 2)

[TTTFFTTT

Ay Z3 A3 By Ve I B2 A

truth table (see Note 1)

INPUT OUTPUT
WHENCn=0 WHEN Cyp = 1
WHEN C3 = 0| HEN C= 1
A /1B S A2 f1B2 [ 121 /|22 f|C2 [ |E1 /|22 [ |C2
Asl/ B3|/ A4|/ Ba|/ 3|/ ta|/ Cal|/ i3]/ 4/ Ca
0 0 ) ) ) ) ) 1 0 )
1 0 ° 0 1 0 0 0 1 0
o 1 0 0 1 0 0 0 1 0
1 1 0 0 0 1 0 1 1 o
0 0 1 0 0 1 0 1 1 o
1 0 1 0 1 1 0 o o 1
[ 1 1 0 1 1 0 0 0 1
1 1 1 0 0 0 1 1 0 1
0 0 0 1 0 1 0 1 1 o
1 0 o 1 1 1 0 0 [ 1
[ 1 0 1 1 1 o 0 [ 1
1 1 0 1 0 [ 1 1 ] 1
o 0 1 1 o [ 1 1 [ 1
1 (] 1 1 1 o 1 o 1 1
0 1 1 1 1 [ 1 0 1 1
1 1 1 1 0 1 1 1 1 1

Note 1: Input conditions at A1, Ag, By, B, and Cy are
used to determine outputs £ and Z9, and the value of
the internal carry Co The values at Co, A3, B3, Ag,
and By, are then used to determine outputs X3, Zg4,
and Cg.

1-50



N

DM5486/DM7486(SN5486/SN7486)
quad EXCLUSIVE-OR gate

N Series 54 /74

98Y.LNA/98VYSINA

general description features

The DM5486/DM7486 utilizes TTL (Transistor- = |nput clamp diodes
Transistor Logic) to provide four exclusive-OR
gates in one package. Characteristics of the circuits
include high noise immunity, low output imped- -
ance, good capacitive drive capability, and mini-

mal variation in switching times with tempera- ®  Average power dissipation 40 mW per gate
ture. The device is completely compatible with

other Series 54/74 devices.

®  Typical noise immunity v

Average propagation delay 15 ns

schematic and connection diagrams “

130
16K

JﬂK‘
A <

.
aK 18K
12K
L il _q—‘ x
19K tf 10K
X=AB+AB
12K

Dual-In-Line and Flat Package

A
VW

Vee

Iu |13 I1z 11 ||n |s |s

® H ®

-H

|| lz 3 4 |5

[] | 7
GND
TOP VIEW




DM5486/DM7486

absolute maximum ratings

Vee

Input Voltage

Operating Temperature Range DM7486
DM5486

Storage Temperature Range

7.0V
5.5V

0°C to 70°C
-55°C to +125°C
-65°C to +150°C

Fan Out 10
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN | TYP | MAX [ UNITS
Input Diode Clamp Voltage Vee =50V, To =25°C, |y = -12 mA -15 \
) DM5486 | Ve = 4 5V
Logical "1 Input Voltage 20 Vv
DM7486 | Vee = 4 75V
. DM5486 | Ve =45V
Logical 0" Input Voltage 08 \
DM7486 | Vee = 4 75V
o DM5486 | Ve =45V
Logical 1" Output Voltage
DM7486 Vee =4 75V, Input Conditions 24 A\
8V & 20V or20V&.8V, lgyt =-400 uA
. DM5486 | Ve =45V
Logical 0" Output Voltage
DM7486 Vee =4 75V, Input Conditions 04 \%
8V & 8V or 2.0V & 20V, g, = 16 mA
L L c DM5486 Vcee =55V
t t
ogiea MPULLUTIENT  BNI7486 | Ve = 5 25V, Vi = 2 4V a0 | uA
L L c DM5486 Vee =55V
t t
ogeal 1 INPULEUITENt  DM7486 | Vee = 5 25V, Vi = 55V 1] ma
ropyer DM5486 Vee =55V
Logical “0"" Input Current
DM7486 Vee =525V, Viy =04V -1.6 mA
Output Short Circuit DM5486 | Vcc =55V
Current (Note 2) DM7486 Vee =525V, Vi =0V -180 -55 mA
s v DMW5486 Vec =55V
u urrent
PRI DM7486 | Vcc = 525V
Logical ‘0" (Each Gate) Both Inputs Logical 1" 90| 142 mA
(Worst Case)
DM5486 | Vec =55V
Supply Current
DM7486 | Ve = 5 25V, One Input
Logical "1 (Each Gate) Logical 1", One Input 70| 105 mA
Logical 0"
Propagation Delay Time Vee =50V, T = 25°C, Inv. 12 20 ns
to Logical 0", ty40 (Note 3) FO =10 C, =50pF Non-Inv 12 20 ns
Propagation Delay Time Ve =50V, Tp = 25°C, Inv 10 19 30 ns
to Logical “1”, t,41 (Note 3) FO =10 C,=50pF Non Inv 8 | 145 23 ns

Note 1. Min/max limits apply across the guaranteed temperature range of 0°C to 70°C for the
DM7486 and -55°C to +125°C for the DM5486 unless otherwise specified All typicals are given for

Ve = 5.0V and Tp = 25°C

Note 2. Not more than one output should be

shorted at a time

Note 3. For explanation of the inverting and non-inverting specs, see the AC test circuit and

AC waveforms.
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Series 54 /74

DM5488/DM7488(SN5488/SN7488)
256-bit read only memory

88Yv/LINA/88VSING

general description

The DM5488/DM7488 is a custom-programmed m Open collector outputs provide expansion to
256-bit read-only memory organized as 32 8-bit greater numbers of words

words. A 5-bit input code selects the appropriate

word which then appears on the eight outputs. ® On-chip decoding

An enable input overrides the address inputs and

turns off all eight output transistors. ® 30 ns typical access time

features m 250 mW typical power dissipation

= Organized as 32 8-bit words ® |nput clamp diodes n

connection diagram
Dual-In-Line and Flat Package

Vee
|‘|3 I 15 14 13 12 11 10 9
ME D c B A
ENABLE
BINARY SELECT
OUTPUT Y1 OUTPUT Y8
OUTPUTS
Y2 Y3 Y4 Y5 Y6 Y7
1 2 3 4 5 6 7 8
GND
TOP VIEW

block diagram

{: 32x8
awary | ¢ ot & MEMORY
SELECT ARRAY

13 .
0 o—i >0
| ; SRS
1

= T

ouTPUTS




DM5488/DM7488

absolute maximum ratings (Note 1)
Supply Voltage A%
Input Voltage 5.5V
Output Voltage 6.5V
Operating Temperature Range DM5488 -55°C to +125°C
DM7488 0°C to +70°C
Storage Temperature Range -65°C to +160°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
viane DM5488 | Ve =4.5V
Logical “1"" Input Voltage DM7488 Voo =475V 2.0 \%
gy DM5488 | Vcc = 4.5V
Logrcal ‘0" Input Voltage DVI7488 Vee =475V 0.8 v
g DM5488 | V¢ =5.5V _ 100 MA
Logical 1" Output Current DM7488 Ve <525V Vo =56.5V 40 A
gy DM5488 | Ve =4.5V -
Logical /0’ Output Voltage DMV7488 Voo =475V lo=12mA 0.4 \
Logical 1" Input Current gmgz:g zCC - 22\5’\/ V, =24V 40 uA
cc =9
DM5488 | Vcc = 5.5V _
DM7488 | V=525V T o8V ! mA
Logical “0” Input Current gmsigﬁ xcc j Zggv V,=0.4V -1.6 mA
cc ™
Supply Current gm?:gg xzz : zggv 50 80 mA
DM5488 | Ve = 4.5V
Input Clamp Voltage DM7488 | 22 275V I =-12mA -1.5 \Y
Propagation Delay to a Logical ‘0" from Vee = 5.0V B
Address to Output, tpgo Tp=25°C C_=15pF 32 50 ns
Propagation Delay to a Logical 0"’ from Vee = 5.0V
=15 pF 34 50
Enable to Output, toao Ta=25°C CL=15p ns
Propagation Delay to a Logical 1" from Vee = 5.0V
Address to Output, toq Ta=25°C CL=15pF 2 50 ns
Propagation Delay to a Logical 1" from Ve = 5.0V
Enable to Output, tyqs Th=25°C CL=15pF 27 50 ns

Note 1: "“Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed. Except for '“Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these imits The table of ‘’Electrical Characteristics’’ provides conditions

for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature
range for the DM5488 and across the 0°C to 70°C range for the DM7488. All typicals are given for

Vee =50V and Tp = 25°C.
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truth tables

DM5488A/DM7488A SINE LOOK-UP TABLE

A pattern has been generated for the DM5488/DM7488. The AA pattern provides a sine table. The 5-bit input
code linearly divides 90° into 32 equal segments. Each 8-bit output is therefore the sine of the angle applied.

EXAMPLE: Input 11010 means 26/32 of 90°, or about 73°. The corresponding output 11110100 indicates
(1/2+1/4 + 1/8 + 1/16 + 1/64) or about .95, which is close to the sine of 73°. Rounding-off has not been
employed, since without rounding-off it 1s possible to extend the accuracy with additional ROMs.

88¥.LINA/88VSINA

INPUTS OUTPUTS
WORD BINARY SELECT ENABLE
E D|lc|B]| A G v8 | Y7 | Y6 | Y5 | Ya | Y3 | Y2 | Y1
0 ofojJo]o]o 0 0 0 0 0 0 0 0 0
1 ojo]o]o 1 0 0 0 0 0 1 1 0 0
2 ojojo 1 0 0 0 0 0 1 1 0 0 1
3 ojojo 1 1 0 0 0 1 0 0 1 0 1
4 [ 1 o] o 0 0 0 1 1 0 0 0 1
5 0of| o 1 [ 0 0 0 1 1 1 1 1 0
6 0 0 1 1 0 0 0 1 0 0 1 0 1 0
7 o] o 1 1 1 0 0 1 0 1 0 1 1 0
8 0 1 0 ol o 0 0 1 1 0 0 0 1) 1
9 0 1 0 0 1 0 0 1 1 0 1 1 0 1
10 0 1 0 1 0 0 0 1 1 1 1 0 0 0
1 0 1 0 1 1 0 1 0 0 0 0 0 1 1
12 0 1 1 o] o 0 1 0 0 0 1 1 1 0
13 0 1 1 0 1 0 1 0 0 1 1 0 0 0
14 0 1 1 1 0 0 1 0 1 0 0 0 1 0
15 0 1 1 1 1 0 1 0 1 0 1 0 1 1
16 1 ojojojo 0 1 0 1 1 0 1 0 1
17 1 0 oo 1 0 1 0 1 1 1 1 0 1
18 1 o] o 1 0 0 1 1 0 0 0 1 0 1
19 1 0 0 1 1 0 1 1 0 0 1 1 0 1
20 1 0 1 0] o 0 1 1 0 1 0 1 0 0
21 1 0 1 0 1 0 1 1 0 1 1 0 1 1
22 1 0 1 1 0 0 1 1 1 0 0 0 0 1
23 1 0 1 1 1 0 1 1 1 0 0 1 1 1
24 1 1 o| 0] O 0 1 1 1 0 1 1 i) 0
25 1 1 0 ol 1 0 1 1 1 1 0 0 0 1
26 1 1 0 1 0 0 1 1 1 1 0 1 0 0
27 1 1 0 1 1 0 1 1 1 1 1 0 0 0
28 1 1 1 0| o0 0 1 1 1 1 1 0 1 1
29 1 1 1 0| 1 0 1 1 1 1 1 1 0 1
30 1 1 1 1 0 0 1 1 1 1 1 1 1 0
31 1 1 1 1 1 0 1 1 1 1 1 1 1 1
All x| x| x| x| x 1 1 1 1 1 1 1 1 K]
X = Don't Care
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DM5488/DM7488

truth tables (cont.)

DM5488/DM7488 TRUTH TABLE

The output levels are not shown on the truth table since the customer specifies the output condition he desires
at each of the eight outputs for each of the 32 words (256 bits). The customer does this by filling out the truth
table on this data sheet, and sending it in with his purchase order.

INPUTS OUTPUTS
WORD BINARY SELECT ENABLE
E[(D|cCc |B|A G v8 | vz |ve | vs | va |[v3 | v2]| v

0 o|lojofo]o 0

1 o oo o |1 0

2 oo o [1]o 0

3 o oo 1 ]1 0

4 o o1 ]o]o 0

5 o [o |1 ]o |1 0

6 o lol1]1]o 0

7 0o [0 |1 1 | 0

8 o |1]of[o]o 0

9 o [1]o o] 0

10 o [1]o |1 ]o 0

11 o [1]o 1] 0

12 0o |1 1 Jofo 0 )
13 0 1 1 0o |1 0 {
14 0 |1 1 1o 0

15 [ERERERE 0

16 1 [o]ofo]o 0

17 1 JoJo|o |1 0

18 1 fo]o[1]o 0

19 1 oo 1] 0

20 1 {o|l1]olo 0

21 1 Jo 1 [o]n 0

22 1 o]l 11 ]o 0

23 IERERERE 0

24 1 1 ]o[o]o 0

25 1 1 oo 0

26 1 1o ]1]o 0

27 1 1 o 1] 0

28 1 1 1 1o ]o 0

29 1 1 1 o [ 0

30 1 1 1 11 ]o 0

31 1 1 11 ] 0

All x [ x I x | x [x 1 1 1 1 1 1 1 1 1

The output levels are not shown on the truth table since the customer specifies the output condition he desires at each of
the eight outputs for each of the 32 words (256 bits) The customer does this by filling out the truth table on this data
sheet, and sending 1t in with his purchase order

X = Don’t Care
Notice This sheet must be completed and signed by an authorized representative of the customer’s company before an order can be entered

To be used by National only Authorized Repr Date
Part Number Company
SO Number
Date Received Desired Part l:l I:]
DM5488 DM7488
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Series 54/74

DM5489/DM7489 (SN5489/SN7489)
64-bit random access read/write memory

general description

The DM5489/DM7489 s a fully decoded 64-bit
RAM organized as 16 4-bit words. The memory is
addressed by applying a binary number to the four
Address inputs. After addressing, information may
be either written into or read from the memory.
To write, both the Memory Enable and the Write
Enable inputs must be in the logical 0" state.
Information applied to the four Write inputs will
then be written into the addressed location. To
read information from the memory the Memory
Enable input must be in the logical “’0" state and
the Write Enable input in the logical 1" state.
Information will be read as the complement of
what was written into the memory. When the

Memory Enable input 1s in the logical 1" state,
the outputs will go to the logical 1"’ state.

features

Series 54/74 compatible

Organized as 16 4-bit words

Typical access from chip enable 20 ns

Typical access time 40 ns

Typical power dissipation 400 mW

Open collector outputs to permit “wire OR”
capability

block diagram

2]

ADDRESS

>
o M
>

g
R
B

L

1
'
'
1
1

MEMORY

u CELL
BIAS NETWORK

ouTRUTS

3

DATA
INPUTS

Se

—
-

connection diagram

Dual-In-Line Package

Vee
Iu 15 14 13 12 1 10 '1

Ay A A [} S 05

l| 2 3 4 5 O 1 O

GND.
TOP VIEW

truth table

MEMORY | WRITE
ENABLE | ENABLE

0 0 Write

OPERATION OUTPUTS

Logical 1" State

0 1 Read Complement of Data
Stored in Memory
1 X Hold Logical “1” State

68Y.LNA/68VYSINA




DM5489/DM7489

absolute maximum ratings (Note 1)

Supply Voltage A%
Input Voltage 5.5V
Output Voltage 5.5V
Operating Temperature Range

DM5489 -55°C to +125°C

DM7489 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
vy DM5489 Vee = 45V
Logical 1" Input Voltage DM7489 —Vcc-jm\—/- 20 \"
e DM5489 Ve =45V
Logical 0" Input Voltage DM7489 Voo =475V 08 \Y
. DM5489 Ve =55V 100 MA
L 11 C =
ogica Ouvtput urrent DW7489 Vee =525V Vo =525V 20 uA
" DM5489 Vee = 4.5V
" I = 4
Logical “0” Output Voltage DMV7489 Vee =475V o=12mA 0 \Y
g DM5489 Vee = 5.5V
1 =
Logical “1” Input Current DM7480 Ve =B 25V Vin =24V 40 HA
DM5489 Vce = 6.5V _
DV7488 | Vec=525v  VinTSSV ! mA
s DM5489 Vee =55V
L | | t C -
ogical ‘0" Input Current DM7289 Ve =525V 16 mA
DM5489 Vee = 5.5V
Supply Current DNV7489 Voo =525V All Inputs at GN!) 80 120 mA
DM5489 Vee =45V - ~
Input Clamp Voltage DM7489 Vee =475V Iin=-12mA 15 \"
Propagation Delay to a Logical Vec =50V
29 60
0" from Address to Output, tpgo Ta=25°C ns
Propagation Delay to a Logical Vce = 5.0V 16 30 ns
1" from Enable to Output, tpao Ta=25°C
Propagation Delay to a Logical Vee =50V
7
1" from Enable to Output, tygq Ta=25°C 3 60 ns
Propagation Delay to a Logical Ve =50V
1" from Enable to Output to, tpyq Ta=25°C 33 50 ns
Output Capacitance Vo=20V, f=1MHz 6 pF
Input Capacitance Vin=20V, f=1MHz 4 pF
Write Enable Pulse Width 40 23 ns
Setup Time, Data Input with respect 0 -15 ns
to Write Enable
Hold Time, Data Input 0 -14 ns
Setup Time, Address Input 0 -17 ns
Hold Time, Address Input 5 -7 ns
Sense Recovery Time After Writing 40 60 ns

Note 1: “‘Absolute Maximum Ratings” are those values beyond which the safety of the device cannot
be guaranteed. Except for “‘Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these imits. The table of “’Electrical Characteristics’’ provides conditions
for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature

range for the DM5489 and across the 0°C to 70°C range for the DM7489. All typicals are given for
Ve = 5.0V and Tp = 25°C.
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Series b4/74

DM5490/DM7490(SN5490/SN7490) decade counter
DM5492 /DM7492(SN5492/SN7492) divide-by-12 counter
DM5493/DM7493(SN5493/SN7493) 4 -bit binary counter

general description

These TTL (Transistor-Transistor-Logic) monolithic
counters are capable of counting pulses at a
guaranteed frequency of 20 MHz. Gating is pro-
vided to reset the counters to the more popular
states. Characteristics include high speed at moder-
ate power dissipation, high noise immunity, and
minimal variation in performance over tempera-
ture. These circuits are completely compatible
with other series 54/74 devices.

To provide greater flexibility, the counters may be
used in any of the modes as follows:

DM5490/DM7490

1. BCD decade counter—connect the A output
to the BD input. This is the normal mode of
operation. ‘

2. Symmetrical divide-by-ten operation—connect
the D output to the A input. When pulses are
then applied to the BD input, a symmetrical
waveform one tenth of the applied frequency
will appear at the A output.

3. Divide-by-five operation—if no external con-
nections are made a frequency division of
five will result between the BD input and the
D output. This allows the flip flop A to be
used to divide-by-two if desired.

DM5492/DM7492

1. When used as a divide-by-twelve counter out-
put ‘A is connected to the BC input. In this
mode outputs A, C, and D provide divisions by
2,6, and 12 respectively.

2. When the connection is not made between A
and BC, and when an input frequency is
applied to the BC input, a frequency divi-
sion of 3 and 6 results on the C and D out-
puts respectively. In this mode the A flip
flop may be used independently except for
the common reset input.

DM5493/DM7493

1. When used as a four-bit binary counter, output
A is connected to the B input. In this mode
outputs A, B, C, and D provide divisions by 2,
4, 8, and 16 respectively.

2. When the connection is not made between A
and B and when an input frequency is applied
to the B input, a frequency division of 2, 4 and
8 results on the B, C, and D outputs respec-
tively. In this mode the A flip flop may be used
independently except for the common reset
input.

logic and connection diagrams (puak-in-Line and Flat Packages)

INPUT A A
w3

GND B C

10 9 8
10 | |

1 12 13
BDINPUT Ros  Roppy

Ts i3 7
Vee  Ran  Rop

DM5490/DM7490

INPUTA  NC A B GND C ]
14 113

T2 13 1 Ts 16 17
BCINPUT  NC Ne NC Vec  Ror  Roz
DM5492/DM7492

INPUTA  NC A ) GND B c
14 113 12 ikl 110 18 18

12 13 Tq T5 13 7

B iNpUT Ror Rz NC Vec NG NC
DM5493/DM7493

‘06vLNA/06YSING

€6VLINA/E6VYSINA’'C6VLINA/Z6YSING




DM5490/DM7490,

DM5492/DM7492,DM5493/DM7493

absolute maximum ratings

Supply Voltage
Input Voltage

Operating Temperature Range
DM5490, DM5492, DM5493
DM7490, DM7492, DM7493

Storage Temperature Range

A%
5.5V

-565°C to +125°C
0°C to +70°C
-65°C to +150°C

Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics  (Note 1)
PARAMETER CONDITIONS MIN | TYP MAX UNITS
Input Diode Clamp Voltage Vee = 5.°0V, lour = -12mA -1.0 -1.5 mA
Ta =25°C
g DM5490, 92,93 | Vcc = 4.5V
| V L 2.0 Vv
Logical 1" Input Voltage DM7490. 9293 | Voo =4.75V
et DM5490, 92 93 | Ve = 4.5V
- . \
Logical ‘0" Input Voltage BM7490. 92,93 | Ve = 4.75V 8
rogee DM5490, 92,93 | Ve = 4.5V _
Logical 1" Output Voltage BM7490, 92,93 | Ve = 4.75V lout = -400 uA 24 \Y
o DM5490, 92,93 | Ve = 4.5V
= . 4 \%
Logical “0" Output Voltage BM7490, 92,93 | Voo = 4.75V lout =16 MA 2
g DM5490, 92,93 | Ve =5.5V -
Logical “1” Input Current BM7490,92.93 | Ve = 5.25V VN =5.5V 1 mA
DM5490, 92,93 | Ve =55V 20 55
Output Short Circuit Current BMW7490, 92,93 | Veo =525V (Note 2) 18 55 mA
DM5490/DM7490
g DM5490 Vee = 5.5V _
Logical 1" Input Current DM7490 Ve =525V Vin = 2.4V
Roi1). Roc21: Ro1), Ror2) 40 HA
A 80 MA
BD 160 MA
e DM5490 Vee = 5.5V
| =,
Logical “0” Input Current DNi7490 Vee 525V VN = .4V
Row), Ro2) Ropn), Reg2) 16 | mA
A 3.2 mA
8D 64 mA
DM5490 Vee = 5.5V
Supply Ci t 2 45 A
upply Lurren DMI7490 Voo = 5.25V 3 m
Vee =5.0V, Ta=25°C
Maximum Input Frequency F.O =10, Co = 50 pF 20 32 MHz
Propagation Delay Time to a A F.0.=10, Vee = 5.0V 16 35 ns
viger B o 35 60 ns
Logical “1” Level From c Coutr=50pF, To=25C 50 80 ns
Input to Output b All Outputs 35 60 ns
Propagation Delay Time to a A F.0.=10, Vee = 5.0V 19 35 ns
i B ° 35 60 ns
Logrcal "0 Level From c CouT=50pF, To=25C 50 80 ns
Input to Output D All Outputs 35 60 ns
Allowable Clock Vee = 5.0V 15 8 ns
Pulse Width (Note 3) Ta=25°C
DM5492/DM7492
rgn DM5492 Vee = 5.5V
| =2.
Logical 1" Input Current DWi7492 Vec =525V Vin = 2.4V
Ro(1). Ro2) 40 uA
A 80 HA
BC 160 HA
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PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
DM5492/DM7492 (Continued)
N DM5492 Vee =55V _
Logical “0" Input Current DV7493 Vec = 5.25V Vin = .4V
Rot1). Ro2) 161 mA
A 3.2 mA
BC 6.4 mA
Supply Current Bk xﬁi Y Vin(Ro = 45V 30 | 43 | mA
Vec=5.0V, Ta=25°C
Maximum Input Frequency FO.=10, Co = 50 pF 20 32 MHz
Propagation Delay Time to a g FO.=10, Vee = 5.0V ;g gg :S
Logical ‘1" Level From c Cout = 50pF, Ta=25°C o 60 n:
Input A to Output = All Outputs
D 50 80 ns
Propagation Delay Time to a % F.0.=10, Vee = 5.0V ;2 gg :s
Logical ‘0" Level From g Cout =50pF, Ta=25°C 35 60 n:
Input A to Output B All Outputs 50 80 ns
Minimum Allowable Clock Vee = 5.0V 8 15
Pulse Width (Note 3) T, =25°C ns
DM5493/DM7493
o DM5493 Ve = 5.5V
1171 =
Logica nput Current DV7493 Voo =525V Vin = 2.4V
Roc, Roca) 40 uA
A B 80 HA
P DM5493 Ve = 5.5V -
Logical ‘0" Input Current DNI7293 Ve =525V Vin = .4V
Roq1). Ro2) 16 | mA
A, B 3.2 mA
DM5493 Ve = 5.6V
|
Supply Current DM7493 Ve =525V 30 43 mA
Vee=5.0V, To=25°C .
M, |
aximum Input Frequency F.O.=10, Co = 50 pF 20 32 MHz
Propagation Delay Time to a g F.0.=10, Vce =5.0V ;g gg ns
Logical “1" Level From & Cout =50 pF, Ta = 25°C 0 80 .
| L
nput to Output D All Outputs 65 100 ns
Propagation Delay Time to a % F.0.=10, Vee = 5.0V ;2 gg ns
Logical 0" Level From Cout =50pF, T =25°C % 80 ns
Input to Output - All Out ns
P utpu D Outputs 64 | 100 ns
Minimum Allowable Clock Vce = 5.0V 8 15 ns
Pulse Width (Note 3) Ta=25°C

Note 1: Min/max limits apply across the guaranteed operating temperature range of —55°C to +125°C for the DM5490,
DM5492 and DM5493 and 0°C to 70°C for the DM7490, DM7492 and DM7493 unless otherwise specified. All typicals are

given for Vo = 5.0V and Tp = 25°C.

Note 2: Only one output may be shorted at a time.
Note 3: The flip flop will always recognize a 15 ns pulse.
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DM5490/DM7490,

DM5492/DM7492,DM5493/DM7493

BCD count sequence

DM5490/DM7490
COUNT OUTPUT
D C B A
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
count sequence
DM5492/DM7492
COUNT OUTPUT
D C B A
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 1 0 0 0
7 1 0 0 1
8 1 0 1 0
9 1 0 1 1
10 1 1 0 0
1 1 1 0 1
DM5493/DM7493 -~
COUNT OUTPUT
D C B A
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 (4] 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
1 1 0 T 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
15 1 1 1 1

RESET OPERATION

To reset the counter to the BCD count of zero,
both Reset O inputs must be at logical “1" levels
while at least one Reset 9 input is at a logical ‘0"
level.

To reset the counter to the BCD count of nine,
both Reset 9 inputs must be at logical “1" levels;
while at least one Reset O input is at a logical 0",

Notes:

1. Counting occurs on the negative-going edge of the
input pulse,

2. At least one of the Reset O inputs and at least
one of the Reset 9 inputs must be at a logical 0"
for proper counting,

3 For =~ 10 counting, connect the A output to the BD
input.

RESET OPERATION

To reset the counter to the count of zero, both
Reset 0 inputs must be at logical ““1"' levels.

Notes:

1. Counting occurs on the negative-going edge of the
input pulse,

2. At least one of the Reset 0 inputs must be at a logical
‘0" for proper counting.

3. For +12 counting, connect the A output to the BC
input.

RESET OPERATION

To reset the counter to the count of zero, both
Reset 0 inputs must be at logical 1" levels.
Notes:

1. Counting occurs on the negative-going edge of the
input pulse.

2. At least one of the Reset O inputs must be at a logical
‘0" for proper counting.

3. For +16 counting, connect the A output to the B
input,
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Series 54 /74

DM5495/DM7495(SN5495/SN7495)

4-bit right-shift/left-shift register

general description

The DM5495/DM7495 is a TTL (Transistor-
Transistor Logic) monolithic four-bit parallel-in
parallel-out shift register employing four R-S
master-slave flip flops, internal clock buffers and
control gating for either right-shift or left-shift
operation. Separate clocks are provided for right-
shift and left-shift operation. A mode control
input enables right-shift or left-shift operation,
depending on whether its input Is a zero or one

respectively. Data transfer occurs on the negative
transition of the clock pulse. The three modes of
operation are explained on the following pages.

features

® |nput Clamping Diodes

® Typical Noise Immunity 1.0V
® High Clock Rate 35 MHz

logic and connection diagram

Dual-in-Line and Flat Package

CLOoCK 1 €LOCK 2

Vee Agur Bour Cour Dour RSHIFT LSHIFT
14 13 12 1 10 9 8
» 4 E
2
12 ) H o
cLock cLOCK
R
A
1 2 1 2
P 34.!_04._____0
&
1 [ 4 6 7
uT INPUT INPUT MODE GND

SERIAL INI
INPUT A

POSITIVE
MODE CONTROL = 0 FOR RIG!

LOGIC
HT SHIFT

CONTROL

MODE CONTROL = 1 FOR LEFT SHIFT OR PARALLEL LOAD
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DM5495/DM7495

absolute maximum ratings

Supply Voltage
Input Voltage

Operating Temperature Range DM5495
DM7495

Storage Temperature Range

AY;
5.5V

-55°C to +125°C
0°C to +70°C
-65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
DM5495 | Ve = 4.5V
Logical ““1" Input Voltage —_— 2 \
DM7495 | Ve =4.75V
Locical “0" Inout Vo DM5495 | Ve = 4.5V s | v
ogica nput Voltage OM7495 | Voo = 4.75 X
L |17 0 v DM5495 | Ve =4.5V a A 04 v
i al 190 t Vol - )
ogica utput Voltage DM7495 | Voo = 475V lioad 00 u.
) DM5495 | Ve = 4.5V
Logical ““0" Output Voltage " lgnk = 16 MA 0.4 \"
DM7495 | Vcc = 4.75V
Logical “0" Input Current DM5495 | Ve = 5.5V _
(at any Input Except Mode Control)  DM7495 | V¢ = 5.25V Vin = 0.4V -1.6 mA
Logical “‘0” Input Current DM5495 | Ve = 5.5V _
at Mode Control DM7495 | V¢c =5.25V Vin =04V -3.2 mA
Logical ““1"”” Input Current DM5495 | V¢c = 5.5V _
(at any Input Except Mode Control)  pm7495 | V¢ = 5.25V Vin =24V 40 HA
DM5495 | V¢c = 5.5V
— == v, =55V 1 mA
DM7495 | Ve =5.25V
Logical ““1”” Input Current DM5495 | V¢ =5.5V _
at Mode Control DM7495 | V¢c =5.25V Vin =24V 80 KA
DM5495 | Ve =5.5V
— V=55V 1 mA
DM7495 | Ve = 5.25V
Short-Ci o c DM5495 | Ve = 5.5V 18 57 A
ort-Circuit Qutput Current ——————— - - m
(Note 2) DM7495 | Vec = 5.25V
DM5495 | Vcc = 5.5V
Supply Current —_— 50 80 mA
DM7495 | V¢ =5.25V
Input Diode Clamp Voltage Ta=25°C Iy =-12mA -15 Vv
Vee = 5.0V
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
Maximum Shift Frequency C_ =50 pF, R_=40092 20 35 MHz
Propagation Delay Time to Logical _ _
“1"" Level from Clock 1 or 2 to Outputs C. =50pF, R, = 40002 2 35 ns
Propagation Delay Time to Logical ‘0 C_ = 50 pF, R, = 400Q 24 35 ns

from Clock 1 or 2 to Outputs

Note 1: Min/Max limits apply across the guaranteed operating temperature range of -550C to
+1250C for the DM5495 and 0°C to 700C for the DM7495 unless otherwise specified All typicals

are given for Tp = 259C and Vg = 5.0V

Note 2: Not more than one output should be shorted at a time.

1-64




recommended operating conditions

S6YLNA/S6VYSINA

OPERATING CONDITIONS MIN TYP MAX UNITS
Suoply Vol DM5495 45 5 55 \Y
t
upply Voltage DM7495 | 4.75 5| 525 v
Clock Pulse Width, t, (cjock) 15 " 10 ns
Setup Time Required at Serial, A,B,C,or D 20 10 ns
Inputs, teep N
:-iold Time Required at Serial, A,B,C, or D 0 -10 ns
nputs, thog
Logical "0 Level Setup Time Required 20 ns

at Mode Control t4 ) (With Respect to Clock 1 Input)

Logical “1” Level Setup Time Required

at Mode Control tg(;) (With Respect to Clock 2 Input) 15 ns

Logical ‘0" Level Setup Time Required 10

at Mode Control tc (o) (With Respect to Clock 2 Input) ns

Logical 1" Level Setup Time Required 10

at Mode Control tpq) (With Respect to Clock 1 Input) ns

schematic diagram
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DM5496/DM7496

Series b4/74

DM5496/DM7496(SN5496/SN7496)
5-bit parallel-in/parallel-out shift register

general description

The DM5496/DM7496 may be used as a serial-
to-parallel converter, parallel-to-serial converter, or
storage register. Inputs and outputs of the five
R-S master-slave flip-flops are accessible, permitting
parallel-in/parallel-out and serial-in/serial-out opera-
tion, as well as serial/parallel conversions.
features

® Typical propagation delay of 25 ns

® Minimum clock pulse width of 35 ns

® Fanout of 10

® Multifunction capability

®m Expansion to N bits as register or converter.

operation

A logical ‘0" voltage applied to the clear input
simultaneously sets all flip-flops to the "0 state

independent of the clock input state. Any flip-
flops may be set independently to 1" by “1”
inputs on the common preset input and on the
preset inputs of the specific flip-flops to be set.
Preset is also independent of clock state.

Information is transferred to the output pins when
the clock input goes from a logical ‘0"’ to a logical
“1". The clear input must be at ‘1" and the preset
input at “0" when clocking occurs. Since the flip-
flops are R-S master-slave type, the proper infor-
mation must appear at the R-S inputs before the
clock edge rises. The serial input provides this
information to the first flip-flop and the flip-flop
outputs provide the information to the remaining
R-S inputs.

connection diagram

Dual-In-Line and Flat Package

GND

l1ﬁ 15 14 13 |1

2 1 10 9

PRESET
s A

cLock

CLEAR

Vee

TOP VIEW
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. . O
absolute maximum ratings operating conditions 2
MIN MAX UNITS o
Supply Voltage 70V Supply Voltage (Vcg) . H
Input Voltage 55V DM5496 45 55 \% ©
Output Voltage 5.5V DM7496 475 525 \Y% Q
Storage Temperature Range -65°C to +150°C
o T t T
Lead Temperature (Soldering, 10 sec) 300°C ean“;?4;:3€ (TAl _55 +125 o w)
DM7496 0 70 °c g
electrical characteristics (Note 1) »
- (1]
PARAMETER CONDITIONS MIN | TYP | MAX | UNITS 2]
Logical “1" Input Voltage Vee = Min 20 \
Logical “0" Input Voltage Vee = Min 08 Vv
Logical “1” Output Voltage Vee =Min, lgyt = -400 A 24 Y,
Logical 0" Output Voltage Vee =Min, lgyt = 16 mA 04 \%
Logical “1"" Input Current
Preset Enable Input (Pin 8) Vee =Max, Viy = 24V 200 uv
Vee =Max, Vi =55V 1.0 mA
All Other Inputs Vee =Max, Vi =24V 40 uv
Vee = Max, Vi =55V 10 mA
Logical "0’ Input Current
Preset Enable Input (Pin 8) Ve =Max, Vi =04V -80 mA
All Other Inputs Vee = Max, Vi =04V -16 mA
QOutput Short Circurt Current Ve = Max, V -0 DM5496 -20 -55 mA
(Note 3) ce crour DM7496 -18 -55 mA
Supply Current — Logical 1"
(Each Device)
i _ DM5496 48 68 mA
Supply Current - Logical ‘0 Vee = Max DM7496 8 79 mA
Input Clamp Voltage Vee =Min, iy =-12 mA -15 \Y
Propagation Delay to a Logical “0” from | V¢ =5.0V
= F, R, = 40082 4
Clock to Output, thgo T, -25°c Ct=S50PF Ry =400 % 0 ns
Propagation Delay to a Logical “0” from | Ve =50V
=50 = 40052
Clear to Output, togo Tp=25°c Cu7B0PF R =400 55 ns
Propagation Delay to a Logical 1" from | Ve = 500V C, = 50 pF, R, = 4000 25 20 ns
Clock to Output, tpys Ta=25C
Propagation Delay to a Logical 1" from | Vgc =50V _ _
Preset or Preset Enable to Output, tpqq Ta=25°C CL=50pF, Ry = 4000 % 38 ns
=50V
Maximum Clock Frequency Vee 500 C, =50 pF, R_ = 40092 10 MHz
Ta=25C
Vee =50V
Width of Clock Pulse, tycLock) ce 50 C, =50 pF, R = 40092 35 ns
Ta=25C
=50V
Width of Clear Pulse, tocpeaR) VCC_ 5 C_=50pF, R_=400Q | 30 ns
Ta=25C
=50V
Width of Preset Pulse, tppreseT) Vcc_ 5 C_ =50 pF, R, =400 | 30 ns
Ta=25C
Serial Input Setup Time, tseTup Vec =50V C_=50pF, R_=400Q | 30 ‘ ns
Ta=25C
Vee =
Serial Input Hold Time, tyoLp ce 500\/ C_ =50 pF, R|_ = 40082 0 ns
Ta=25C
Note 1: ""Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed Except
for "‘Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table
of "“Electrical Characteristics’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max himits apply across the ~55°C to +125°C temperature range for the DM5496 and
across the 0°C to 70°C range for the DM7496 All typicals are given for Voc =50V and Tp = 25°C
Note 3: Only one output at a time should be shorted
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Series 54 /74

DM54121/DM74121(SN54121/SN74121)

monostable multivibrator

general description

The DM54121/DM74121 TTL monostable multi-
vibrator features DC triggering from positive or
gated negative-going inputs with inhibit facility.
Both positive and negative-going output pulses are
provided with full fan-out to 10 normalized loads.

Pulse triggering occurs at a particular voltage level
and is not directly related to the transition time of
the input pulse. Schmitt-trigger input circuitry for
the B input allows jitter-free triggering from inputs
with transition times as slow as 1V per second,
providing the circuit with an excellent noise im-
munity of typically 1.2V. A high immunity to
Ve noise of typically 1.5V is also provided by
internal latching circuitry.

Once fired, the outputs are independent of further
transitions on the inputs and are a function only
of the timing components. Input pulses may be of
any duration relative to the output pulse. Output
pulse lengths may be varied from 30 ns to 40
seconds by choosing appropriate timing compon-
ents.

Jitter-free operation 1s maintained over the full
temperature and Vcc range for more than six
decades of timing capacitance (10 pF to 10 uF)
and more than one decade of timing resistance

(2 k2 to 40 k2). Throughout these ranges, pulse
width 1s defined by the relationship toouT) =
Cr Ry loge 2. '

Duty cycles as high as 90% are achieved when
using Ry = 40 k2. Higher duty cycles are achiev-
able if a certain amount of pulse width jitter
is allowed.

features

® Series 54/74 compatibility

® DC triggering

® Schmitt trigger inputs

® Positive-going or negative-going triggering

® Pulse width variation from 30 ns to 40 sec

® Pulse width virtually independent of V¢c and

temperature
® Typical power dissipation
90 mW (50% duty cycle)
65 mW (Quiescent state)
® Qutput pulse width independent of input pulse
width

connection diagram

Dual-In-Line and Flat Package
TIMING PINS

Vee NC NC Cr/Rr Cr  Ronteanau  NC

e ds fo fo e |0 s

=

NC Ay Ay 8 a GND

TOP VIEW

truth table

t, INPUT
A1 | A2

tpsy INPUT
A1 ] Az
1]

OUTPUT

Inhibit
Inhibit
Inhibit
One Shot
One Shot
One Shot
One Shot
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit
Inhibit

co-~00-=00==0|m
OO = =00===-=00-|0

~ 2~ OXOX—-=XOXO0 =
~-XOXO=—-0XOX-
OX =22 aXOXXO0XO
XO==X=X00X0X

NOTES

ta = Time before input transition
tn+1 = Time after input transition
x = Don'tcare




O
absolute maximum ratings (Note 1) 3]
H
Vee 70v -t
Input Voltage 5.5V N
Operating Temperature Range DM54121 -55°C to +125°C =
DM74121 0°Cto 75°C ~
Storage Temperature Range -65°C to +150°C O
Lead Temperature (Soldering, 10 sec) 300°C g
~
electrical characteristics (Note2) &
LIMITS (Note 2) B )
PARAMETER CONDITIONS MIN VP MAX UNITS
Positive-Going Threshold Voltage at DM54121 Vec =45V 14 2 v
A Input, V1, DM74121 | Vcc = 4.76V '
Negative Going Threshold Voltage at DM54121 Vee =45V 08 14 v
A lnput, Vo _ DM74121 Ve =475V :
Positive-Going Threshold Voltage at DM54121 155 2 v
B Input, V1, DM74121
Negative-Going Threshold Voltage at DM54121 Vec =45V 08 138 v
B Input, Vy_ DM74121 | Vgc =475V
" " DM54121 Vee =45V
” DM54121 | Vec=45V - : 4
Logical “‘0" Output Voltage, VoyuTt(o) DM74127 Voo =475V Ising = 16 MA 023 0 v
g DM54121 Vee =45V _
Logical “1”” Output Voltage, Voyur(r) BV74121 ] Voo =475V ILoap = -400 uA 2.4 33 \2
Logical ““0" Level Input Current at DM54121 Vee =55V _ _ _
Al or A2, Lo DM74121 | Voc=525v  VNTO4V ! 16 [ mA
Logical ““0"" Level Input Current DM54121 Vee =5.5V
o b CC S = E -32 A
at B, linco) DM74121 | Vec=525v  Vm =04V 2 m
Logical 1" Level Input Current at DM54121 Vee =55V Vin =24V 15 40 MA
Alor A2, Ly DM74121 Ve =5.25V Vin=5.5V 002 1 mA
Logical “1"" Level Input Current DM54121 Vee =55V Vin=24V 3 40 MA
at B, () DM74121 | Vec=5.25V  Viy=55V 005 1 mA
ghort Circurt Output Current at Q or DM54121 Vee =55V -20 -55 mA
Q, los (Note 3) DM74121 Ve =525V -18 -55 mA
Power Supply Current in Quiescent DM54121 Vee =55V 13 25 mA
(Unfired) State, lcc DM74121 Vee =525V
Power Supply Current in DM54121 Vee =55V '
Fired State, Icc DM74121 Vee = 5 25V 23 40 mA
switching characteristics v..-sv.7,-25°c
Propagation Delay Time to Logical “‘1”" Level C_=15pF,Cy=80pF,
15 25 55 ns
from B Input to Q Output, toy, Ry = Internal
Propagation Delay Time to Logical “‘1" Level C_ =15 pF, Cy =80 pF, 25 34 70 ns
from A1/A2 Inputs to Q Output, tpy; Ry = Internal
Propagation Delay Time to Logical “‘0 Leve! _ _
from B Input to Q Output, tyqo CL=15pF, Cr =80pF 20 32 65 ns
Propagation Delay Time to Logical ‘0" Level
= = 3 80
from A1/A2 Inputs to Q Output, tyao CL=15pF, Cr =80 pF 30 9 ns
Pulsg Width Obtained Using Internal Timing C_ =15 pF, Cy = 80 pF, 70 110 150 ns
Resistor, t,ouT) Ry =0Open, Pin 9 toV¢c
Pulse Width Obtained with Zero Timing C_=15pF,Cy =0, 17 23 50 ns
Capacitance, tyouT) Ry =Open,Pin 9 to Vcc
Pulse Width Obtained Using External Timing C_ = 15 pF, Cy = 100 pF,
6 700 800 n
Resistor, tyiouT) Ry =10k, Pin 9 Open 00 s
Pulse Width Obtained Using External Timing C_ =15 pF, Cy = 1 uF, 6 7 8 ms
Resistor, tyouT) Ry =10k, Pin 9 Open
. C_ =15 pF, Cy =80 pF,
22 50 ns
Minimum Duration of Trigger Pulse, tyop Ry = Open, Pin 9 to Vee
Note 1 “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’' they are not meant to imply that the
devices should be operated at these limits The table of ““Electrical Charactenistics’ provides conditions
for actual device operation
Note 2 Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature
range for the DM54121 and across the 0°C to 70°C range for the DM74121 All typicals are given for
Vee =50V and Ta = 265°C
Note 3 Only one output at a time should be shorted
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DM54150/DM74150

N

16-line to 1-line multiplexer

general description

The DM54150/DM74150 multiplexes sixteen digi-
tal lines to one output. A four-bit code determines
the particular one-of-sixteen inputs which is routed
to the output. The data is inverted from input to
output. A strobe override places the output in the
logical 1 state.

Series 54 /74

DM54150/DM74150(SN54150/SN74150)

features

®» Typical propagation delay

8 Typical power dissipation

= Series 54/74 compatible

10 ns

225 mW

STROBE
{ENABLE)

logic and connection diagrams

QUTPUT
w
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Dual-In-Line and Flat Package
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TOP VIEW
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(BINARY}




2
absolute maximum ratings(Note 1)  operating conditions g
-
MIN MAX UNITS g
Supply Voltage v Supply Voltage (Voc) ~
Input Voltage 55V DM54150 45 5.5 v (w)
Storage Temperature Range -65°C to +150°C DM74150 475 5.25 \% g
Lead Temperature (Soldering, 10 sec) 300°C Temperature (Ta) ~
DM54150 -55 +125 °c H
DM74150 0 70 °C -t
a
o
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP | MAX UNITS
Logical 1" Input Voltage Vee =M 2.0 \
Logical “0" Input Voltage Ve = Min ' 0.8
Logical “1" Output Voltage Vee = Min, Vinay =2V, Vi) = 0.8V 24 \%
louT = 800 LA
Logical “’0” Output Voltage Vee = Min, Vinagy =2V, Vin) = 0.8V 0.4 \%

lout = +16 MA

Logical ““1"”" Input Current Ve = Max, V) = 2.4V 40 MA
Vin =5.5V 1.0 mA

Logical 0" Input Current Vee = Max, V) = 0.4V -1.6 mA
. DM54150 _ -20 -55 mA

Output Short Circuit Current DM74150° Vee = Max, Voyt =0V (Note 3) _18 _55 mA

Supply Current Vce = Max, Vi =4.5V 68 mA

Input Diode Clamp Voltage Ve =Min, )y =-12mA -1.5 \

Ta=25°C

todo Propagation Delay to a Logical “0” | Ve = 5.0V C_=50pF 22 33 ns

from Data Select Inputs to Output Ta=25°C R = 40082

toq1 Propagation Delay to a Logical “1” | Ve = 5.0V 21 35 ns

from Data Select Inputs to Output Ta=25°C

toqo Propagation Delay to a Logical “0” | Ve = 5.0V 21 30 ns

from Strobe to Output Ta=25°C

toa1 Propagation Delay to a Logical “1” | Ve =50V 15.5 24 ns

from Strobe to Output Ta=25°C

toqo Propagation Delay to a Logical 0" | Ve = 5.0V 85| 14 ns

from Data Inputs to Output Ta=25°C

toa1 Propagation Delay to a Logical “1” | Ve =5.0V 13 20 ns

from Data Inputs to Output Ta=25°C

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except
for ““Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table
of "Electrical Characteristics’ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM54160 and
across the 0°C to 70°C range for the DM74150. All typicals are given for Vo = 5.0V and T = 25°C.

Note 3: Only one output at a time should be shorted.
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Series 54/74

DM54151/DM74151(SN54151/SN74151)

8-channel digital multiplexer

general description

The DM54151/DM74151 multiplexes digital signals
from eight lines to one line. Two outputs provide
erither true or complement information. Three
select lines determine which of the eight input
lines are routed to the output. A strobe input Is
provided which when taken to the logical ‘1"
state overrides all other inputs and places the
outputs in a defined state.

features

Performs parallel-to-serial conversion

Strobe override
15 ns typical propagation delay

135 mW typical power dissipation

logic diagram

STROBE
(ENABLE)

- }
D2 o
[}
.o 11 OUTPUT Y
DATA u
weuTS
o - = oUTRUT W
1
D5 Qe {
1
—]
Dg O- {
|
—
0 o "'_\
1
=
A
AQ—D@&&
B
DATA N
SELECT < B J
(BINARY) c
Dual-In-Line and Flat Package
DATAINPUT DATASELECT INPUTS OUTPUTS
Ve 4 " 5 B i 5 ¢ c[e]A[sTROBE| Do D7 [D2 | D3] Da] D5 D6 |D7| Y | W
X [ x| x 1 X X X X X X X X 0 1
1w 15 u__|n 12 n w_ s ofofol o |ofx|x|x|x|x|x|x|o] 1
ofofo] o Tlx x| x x| xfx x| 0
ofof1| o | x|odx|x|x|x|{x|x|o | 1
ofo|1 0 X 1 X X X X X X 1 o
O o B L of1jof o | x{x]o|x|x|x|x|x]|o | 1
N . of1|o] o x| x|l xpx]x|x|x|1 0
: of1{1] o x| x|x|of x|[x|x|[x]|o 1
D, 0, 0, Y w s 0|1 1 0 X X X 1 X X X X 1 o
T T 1lolo]| o x| x| x| x|olx|x|[x]|o 1
1fojo] o x| x Px | x| 1] x|[x]{x]| 0
1o 0 xPx|x{x|x|o|x]|x]o 1
1 2 3 4 5 O 7 0 o] o x| x| x| xf x| |[x{x|1 0
1 110 ) X X X X X X 0 X 0 1
3 2 1 0 Y W STROBE GND
~—— 110 o x{x x| x!x{xf1]|xf1] o
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— il o pxpxx x| x]x|x]|r|1] o
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DM54151/DM74151

absolute maximum ratings (Note 1)

Supply Voltage v
Input Voltage 5.5V
Output Voltage 5.5V
Operating Temperature Range DM54151 -55°C t0 +125°C

DM74151 0°C to 70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
g DM54151 Vee = 4.5V
Logical 1" Input Voltage W—m 2 \"
gy DM54151 Ve = 4.5V
Logical ““0” Input Voltage DM74151 Voo =475V 08 v
riqor DM54151 | Vcc=4.5V _
Logical ““1” Output Voltage DM741ET ] Voo =475V lo =-800 uA 24 A
g DM54151 Vee = 4.5V N
Logical ‘0" Output Voltage DV74751 Ve = 775V lout= 16 MA 04 \
g DM54151 Vee =55V _
Logical “1” Input Current OVTATET ] __Vcc 595V Vin = 2.4V 40 MA
DM54151 Ve = 5.5V _
DM7a15T | Vec=525v VNS5V ! mA
e DM54151 Ve = 5.5V _ _
Logical “0” Input Current DVIAIET Vo =5.25V VN =04V 16 mA
Output Short Circuit Current  DM54151 Ve =55V -20 -55 mA
(Note 3) DM74151 V¢ = 6.25V -18 -55
DM54151 Ve =565V
Supply Current DM74787 ] Voo =525V 27 48 mA
DM54151 Vce = 4.5V = oE® o _
Input Clamp Voltage DNM74T8T T Ve =278V Ta=257C, iy=-12mA 15 Vv
e From Data Input 10 14 ns
;;'o::agatnon Delay to a Logical “0" to e From Data Select 16 33 s
+ todo L=
R, = 40082 From Strobe (DM54151) 19 30 ns
Vee = 5.0V
iy " g0 From Data Input 18 24 ns
Pyrotpagatlon Delay to a Logical “0” to EA : ;;)p(;: From Data Select 23 30 ns
« Tpdo L= 30
R, = 40092 From Strobe (DM54151) 19 ns
- _ From Data Input " 20 ns
:meagatlon Delay to a Logical “1” to ¥cc- 2:"%\/ i From Data Select 16 35 ns
e AT From Strobe (DM54151) 1 24 ns
- _ From Data Input 17 29 ns
PYropagatlon Delay to a Logical “1” to ¥c(;—2:;l'::v } From Data Select 23 52 ns
+ toat A From Strobe (DM54151) 25 52 ns

Note 1: “Absolute Maximum Ratings' are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating Temperature Range’ they are not meant to imply that the devices should be operated at these imits The table
of “Electrical Characteristics’’ provides conditions for actual device operation

Note 2: Unless otherwise specified min/max hmits apply across the -55°C to +126°C temperature range for the DM54151
and across the 0°C to 70°C range for the DM74151 All typicals are given for Voc = 5.0V and T p = 25°C.

Note 3: Only one output at a time should be shorted.
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Series 54 /74

DM54153/DM74153(SN54153/SN74153)

dual 4:1 multiplexer

general description

The DM54153/DM74153 is a dual four-line to
one-line muttiplexer. The device acts as a double-
pole four-throw switch. Two SELECT lines deter-
mine which of the four inputs 1s chosen; however
the same input of both four-line sections will be
selected.

features

® |nput diode clamps

®m Propagation delay 20 ns typical
® Power dissipation 170 mW typical
m Series 54/74 compatible.

The DM54153 is characterized for operation over
the full military temperature range of -55°C to
+125°C; the DM74153 is characterized for opera-
tion from 0°C to 70°C.

logic and connection diagrams

Dual-In-Line and Flat Package

STROBE A DATA INPUTS ouTPUT
STROBE 16 Vee 26 ADDRESS .~ 2Y
Im 15 14 ll: 12 In In l:
1 1 8 i o AL
263 2c2 2o 260 Y
26
1 B AR
[ O ——
© outPyT
DATA1 w
1€z =| —
3 — [ A
163 o
103 L2961 1c0 1Y
& 1 7 l: lt ls g 7 T
ADDRESS STROBE OUTPUT  GND
16 ADDRESS DATA INPUTS 1y
A -
TOP VIEW
260
21 Analogous to DP4T Switch
DATAZ OUTPUT
262 2v ——
= Oy
—0 [—o—
203 O} —0
NpyTS ouTPuTS
——
—O -l
STROBE 26 >y ———
—o
ADDRESS INPUTS DATA INPUTS STROBE OouTPUT
B A co ¢ c2 c3 G Y
X X X X X X 1 o
0 0 0 X X X o 0
0 0 1TX X X 0 1
0 1 X o X X 0 0
0 1 X 1 X X 0 1
1 0 X X 0 X o 0
1 0 X X 10X o 1
1 1 X X X 0 0 0
1 1 X X x 1 0 1

X =DON'T CARE
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DM54153/DM74153

absolute maximum ratings (Note 1)

Vee v |
Input Voltage 5.5V
Output Voltage 5.5V
Storage Temperature Range ~§5°C to +150°C
Operating Temperature Range DM54153 -55°C to +125°C
DM74153 0°C to +70°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note2)
PARAMETER CONDITIONS MIN | TYP | MAX { UNITS
Input Diode Clamp Voltage Vee =5.0V, iy =-12mA -1.5 \
: ‘Ta=25°C
g DM54153 | Ve = 4.5V
Logical 1" Input Voltage BM74153 | Ve = 4.75V 2.0 \%
i DM541563 | V¢ = 4.5V
Logical 0" Input Voltage BM74153 | Ve = 4 75V 0.8 \%
s wan DM54153 | Ve = 4.5V _
Logical 1" Output Voltage BM74153 | Vo = 4.75V louT = -800 LA 2.4 3.2 \Y%
NI DM54153 | Vo =4 5V _
Logical “0" Output Voltage BNVi74153 | Ve = 4.75V lout = 16 MA 0.2 0.4 \
T DM54153 | V¢ = 5.5V _
Logical 1" Input Current BV74153 | Voo = 5.26V Vin = 2.4V 40 MA
Vin = 5.5V 1.0 mA
e DM54153 | Ve = 5.5V _
Logical 0" Input Current BV74153 | Ve = 5.25V Vin = 0.4V -1.6 mA
Short-Circuit Output Current  DM54153 | Ve = 5.5V v .y -20 -55 mA
(Note 3) DM74153 | Vee =526V °YT -18 -57
DM54153 | Ve = 5.5V . 34 52
Supply Current BVI74153 | Vo = 5.25V All inputs at Gl\’ID 24 60 mA
Propagation Delay from Data to
Output, tpgy Vee =5.0V, Ta = 25°C, C, =50 pF 15 23 ns
todo 12 18 ns
Propagation Delay from Address to
Output, tpgs Vee =5.0V, Ta =25°C, C_ =50 pF 20 34 ns
tpdo 20 34 ns
Propagation Delay from Stobe to
Output, tggq _ g0 _ 19 30 ns
toao Vee=5.0V, Tao=25"C, C_=50pF 17 23 ns

for actual device operation.

for Vgg = 5.0V and Tp = 25°C.
Note 3: Only one output at a time should be shorted.

Note 1: "“Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits. The table of “Electrical Characteristics’ provides conditions

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature
range for the DM54153 and across the 0°C to 70°C range for the DM74153 All typicals are given




Series 54 /74

DM54154/DM74154 (SN54154/SN74154)
4-lineto16-line decoder/demultiplexer

general description

The DM54154/DM74154 1s a TTL monohthic
4-line-to-16-line decoder which allows decoding of
a 4 bit binary coded input into one of 16 separate
outputs The device Is provided with two strobe
lines, both of which have to be in the low state
in order to perform the decoding function, iIf
either of the strobes 1s high, all 16 outputs will
remain high The device can be used as a demulti-
plexer by passing information from one of the
strobes (the other being low) to an output selected
by the 4 line input address

features

All inputs contain clamp diodes

Unit performs as a one line to 16 line demulti-
plexer ’

Unit performs as a decoder of a 4 bit binary
input to 1 of 16 outputs

Typical propagation delay 1s 20 ns from inputs
and 17 ns fron. strobe

INPUTS

logic and connection diagrams
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DM54154/DM74154

absolute maximum ratings

Vee 7.0V
Input Voltage 55V
Operating Temperature Range
DM54154 -55°C to +125°C
DM74154 0°C to 75°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN‘ TYP | MAX | UNITS
Input Diode Clamp Voltage Vee =50V, Ta=25°C -15 v
I = -12mA
Logical 1" Input Voltage gmgj:gi xzz 23?;/\/ 2.0 \Y%
Logical “0"" Input Voltage gm?j}g: xzz : 33\5/\/ 08 \Y
Logical 1" Output Voltage gmgz;:z ://i‘; Zig\s/w lour = ~800 uA 24| 34 v
Logical 0" Output Voltage gmg:}gi xzz z:?;/v ,lout = 16 mA 025 04 \Y,
Logical ““1" Input Current Bm&;::gj xzi ::2;/\/ ,Vin =24V 40 HA
Logical “1" Input Current gmijlgj \\;zz :gggv ,ViN =5.5V 1 mA
Logical 0" Input Current Bkﬂ?i::i \\;Ez z :g:v ,Vin =0.4V -1.6 mA
Short Circuit Current gm?i:gj ://zz : gg;/\/ :%g -30 :g? ;:ﬁ
Supply Current DM54154 | Ve =5.5V 34 49 mA
DM74154 | Ve =525V 34 56
ig‘;ﬁ’j:f"f” 2;:&1;’?; g Vee =50V, C_ = 15 pF, R, = 400 18 | 36 ns
t;‘;‘l’:s’f“g” f[r)s:“:VATlé”'"g . Vee =5.0V, C, = 15 pF, R = 400 21 | 33 ns
tfg"’:gff,'fff fDrf)'r:VSIr‘g"beew Vee =5.0V, C_ = 15 pF, R, = 4004 17 | 30 ns
tfg‘iglaffgf EZ:IVSI:?;“’ Vee =50V, C_ =15 pF, Ry = 4008 18 | 27 ns

Note 1: Min/Max limits apply across the guaranteed temperature range unless otherwise specified. All
typicals are given for Voc = 50V and Tp = 25°C Min/Max apply to absolute values




typical applications

DM74154 Expanded to Perform
1 Out of 32 Decode Function

DM74154
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Series 54/74

DM54155/DM74155(SN54155/SN74155)
DM54156/DM74156 (SN54156/SN74156)

dual 2:4 demultiplexers

general description

The DM54155/DM74155 and DM54156/DM74156
are monolithic transistor-transistor-logic (TTL) cir-

cuits featuring dual 1 line-to-4-hine demultiplexers,

with individual strobes and common binary-address

The DM54155/DM74155 has normal TTL ““totem-
pole” outputs. The DM54156/DM74156 has open
collector outputs, but is otherwise identical to the
DM54155/DM74155.

DM54155/DM74155,DM54156/DM74156

inputs in a single 16-pin package. When both sec-
tions are enabled by the strobes, the common

binary-address inputs sequentially select and route features

assoclated input data to the appropriate output of

each section. The individual strobes permit activat- ® 125 mW typical power dissipation

ing or inhibiting each of the 4-bit sections as

desired. Data applied to input 1C i1s inverted at its ® 17 ns typical propagation delay for the

outputs and data applied at 2C is not inverted

through its outputs. The inverter following the 1C

data input permits use as a 3-to-8 line decoder or
1-to-8-line demultiplexer without external gating. -
See the truth tables for more details.

DM54155/DM74155, 18 ns for the DM54156/
DM74156

Pin compatible with SN54155/SN74155 and
SN54156/SN74156

logic and connection diagrams

STROBE Dual-In-Line and Flat Package
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truth tables

2-LINE-TO-4-LINE DECODER OR 1-LINE-TO-4-LINE DEMULTIPLEXER 3-LINE-TO-8-LINE DECODER TO 1-LINE-TO-8-LINE DEMULTIPLEXER

INPUTS OUTPUTS

INPUTS OUTPUTS

SELECT | STROBE| DATA STROBE

B Al 16 C 10 1¥1 Y2 1Y3 SELECT | oial @ 0 @ @ @ s e
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L L L L L H H H 1C = inputs 1C and 2C connected together

L H L L H L H H iG= inputs 1G and 2G connected together
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absolute maximum ratings (Note 1)

Supply Voltage v
Input Voltage 55V
Output Voltage 5.5V
Operating Temperature Range DM54155,DM54156 -55°C to +125°C

DM74155,DM74156 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER ' CONDITIONS MIN TYP | MAX | UNITS

DM54155,DM54156 | Ve = 4 6V

vy y
Logical "7 Input Voltage Sy s 5M74166 | Voo = 4 75V 20

. DM54155,DM54156 | Ve = 4 5V
Logical 0" Input Voltage Sy s BM74156 | Vog = 4 75V 08} v
Logical 1" Output Voltage DM54155 ] Veg = 45V lout = -800 A 24 \Y

DM74155 | Ve = 4 75V

. DM54156 | Vo =55V
‘ 1 Lt - = \ 25 A
Logical 1" Output Current BM74186 | Voo =5 26V Voutr =55 0 u

DM54155,DM54156 | Ve =4 5V

9GLYLINA/9SLYSINQ ' SSLYLINAQ/SSLYSING

Logical 0" Output Volt = 4
o9iea Ut VOlase  SN74155.DM74156 | Vec =476V ouT T 16MA 0 v
vy DM54155,DM54156 | Ve =55V
Logical "“1” Input Current 4 Vin =24V 40 A
9 P DM74155,DM74156 | Voc= 6526V M K
DM54155,DM54156 | Ve = 55V
Vin =55V 1 A
DM74155,DM74156 | Vcc = 526V N m
DM54155,DM54156 | Ve = 55V
| g C =04V -10 -16 A
Logical 0" Input Current DM74155.0M74156 | Vo =525V Vin=0 m.
Output Short Circuit Current  DM54165,DM54156 | Ve =65V Vour = 0V 20 | oo | es A
(Note 3) DM74155,DM74156 | Ve = 525V Vour = OV -18
DM54155,DM54156 | Ve = 5 5v
Supply Current 25 40 mA
DM74155,DM74156 | Vc = 5 25V
Input Clamp Voltage DM54155,DM54156 | Vec = 5 5V Iin = =12 mA -10 -15 \2

DM74165,DM74166 | Ve = 525V

switching characteristics vcc=5V, T, =25°C,N=10

FROM T0 LEVELS TEST DM54155/DM74155 | DM54156/DM74156
PARAMETER | | \put | output | OF LoGIC | conpiTions [MIN] TYP [MAX [ min [ Tve [max | VN'T
A, B, 2C,
th1 AATRA y 2 14 | 21 17 | 2 ns
A, B,2C
toso AN Y 2 19 | 30 19 [ 30 | ns
C_ = 50 pF,
tor AorB Y 3 R - 40082 18 | 27 2 | 33 ns
tpdo AorB Y 3 17 26 18 27 ns
thar 1c Y 3 18 | 27 21 | 32 ns
thao 1c Y 3 17 | 2 18 | 27 ns

Note 1: "“Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot
be guaranteed. Except for ““Operating Temperature Range'' they are not meant to imply that the
devices should be operated at these limits The table of ““Electrical Characteristics’’ provides conditions
for actual device operation

Note 2: Unless otherwise specified min/max hmits apply across the -55°C to +125°C temperature
range for the DM54155,DM54156 and across the 0°C to 70°C range for the DM74155,DM74156.
All typicals are given for Voc = 5.0V and Tp = 25°C.

Note 3: Only one output at a time should be shorted.




DM54166/DM74166

N

N

Series 54/74

DM54166/DM74166(SN54166/SN74166)‘8-bit shift register

general description

The DM54166/DM74166 1s a parallel-in serial-in,
serial-out eight-bit shift register containing a gated
Clock, and overriding Clear. The parallel-in or
serial-in modes are determined by the Shift/Load in-
put. The truth table below indicates the operation.

During parallel loading shifting is prohibited. Clock-
ing is accomplished on the rising edge of the
clock pulse through a 2-input NOR gate, per-

function. Holding either of the inputs high Iin-
hibits clocking. To prevent false clocking the clock
inhibit input should be taken high only when the
clock input is high.

features

m Shift Frequency 35 MHz

mitting one input to be used as a clock-inhibit ® Power Dissipation 360 mW
logic diagram
> > > > o
2 =i 3 N i< z
o l l o o
. d )y + 1 |
T I T I B T N

3

CLEAR SERIAL SHIFT A
OATA

connection diagram

Dual-In-Line and Flat Package
PARALLEL PARALLEL INPUTS
SHIFT/ INPUT OUTPUT
ay

Vee  LOAD F CLEAR

16 15 1 3 2 1 10 9

SERIAL CLOCK CLOCK GND
INPUT N e/ INHIBIT
PARALLEL INPUTS

TOP VIEW

€ f G H CLOCK CLOCK
INHIBIT

truth table

SHIFT LOAD FUNCTION
1 Serial In Serial Out
0 Parallel In Serial Out




absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage v Supply Voltage (Vcc)
Input Voltage 55V DM54166 45 55 \
Output Voltage 55V DM74166 4.75 525 \
Storage Temperature Range —65°C to +150°C  Temperature (T ) s
Lead Temperature (Soldering, 10 sec) 300°C DM54166 -55 +125 C
DM74166 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage Vee = Min 2 A
Logical “0” Input Voltage Vee = Min 08 v
. Vee = Min lout =800 A
al " |
Logical “1"" Output Voltage Vit = 2V Vi, =08V 24 \
Vee = Min | =16 mA
gy I cc ouT
Logical “0” Output Voltage Vp = 2V V. =08V 04 \Y
Logical “1" Input Current Vee = Max Vin =24V 40 MA
Input Current at Max Input Voltage Vee = Max Vin =556V 1 mA
Logical “0" Input Current Vee = Max Viy =04V -16 mA
Output Short Circurt Curient, s -20
(Note 3) Ve = Max 18 -57 mA
Supply Current Vee - Max l?g mA
Input Clamp Voltage Vee = Min Iin =12 mA -15 \
Propagation Delay to a Logical “0" from Vee =50V
DL = F = <
Clear to Output, t,,49 Ta=25°C Co =50 pF, Ry =4000 35 s
Propagation Delay to a Logical “0" from Vee =60V
i o = F, R_ = 40092
Clock to Output, t,4q Tpo=25C Co =50 pF. R =400 30 s
Propagation Delay to a Logical 1" from Vee ~ 50V
= F, R, = 4000
Clock to Output, tog, T =25°C Cp =50 pF, R = 400. 26 ns
Vee =50V
Maximum Clock Frequency Tp=25°C 25 35 MHz
Minimum Clock and Clear Pulse Width Vee ~50V Ta =25°C, C_ = 50 pF 20 ns
Data Setup Time Vee =50V Ta =25°C, C_ = 50 pF 20 ns
Mode Control Setup Time tge Tup Vee =50V Ta =25°C,C_ =50 pF 30 ns
Hold Time at Any Input, tyoL o Vee =50V Ta =25°C, C_ = 50 pF 0 ns

Note 1. “"Absolute Maximum Ratings'’

are those values beyond which the safety of the device cannot be guaranteed

Except for ““Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these
himits. The table of ““Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DM54166
and across the 0°C to +70°C range for the DM74166 All typicals are given for Vee = 5.0V and Tp = 25°C

Note 3: Only one output at a time should be shorted
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DM54180/DM74180

N

N

Series 54 /74

DM54180/DM74180(SN54180/SN74180)
8-bit odd/even parity generator/checker

general description features
The DM54180/DM74180 can both generate and ® Typical propagation delay 30 ns
check parity on eight bits of information Separate
inputs are provided which perform a two-fold pur-
pose. They can be used to gate the outputs to a ® Typical power dissipation 180 mW
known state regardless of the conditions on the
data nputs; and in addition they can be used for
convenient expansion of longer words. ® Ease of expansion
logic diagram
A
L)
EVEN
oUTPUT
')
D
DATA
INPUTS . D0—0—D0— )
ro)
000
ouTPUT
G
ro)
et O
weur O
connection diagram truth table
Dual-In-Line and Flat Package
DATA
INPUTS
Vee F 13 ] c B A
NUMBER OF BIT “1"$ INPUTS OUTPUTS
" i A v P : AT DATA INPUTS EVEN | oop | Even | oop
Even Number 1 0 1 0
0dd Number 1 0 0 1
Even Number 0 1 0 1
Odd Number 0 1 1 0
Even or Odd 1 1 0 0
Even or Odd 0 0 1 1
1 2 3 aq 5 6 7
6 H EVEN 000D EVEN 00D GND

‘—————INPUT INPUT OUTPUT OUTPUT

DATA
INPUTS

TOP VIEW
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. . . i %)
absolute maximum ratings (Note 1) operating conditions »
-
MIN MAX UNITS 8
Supply Voltage 7V Supply Voltage (Vcc) ~
Input Voltage 55V DM54180 45 55 \ w)
Storage Temperature Range -65°C to +150°C DM74180 475 525 \
Lead Temperature (Soldering, 10 sec) 300°C Temperature (T p) g
DM54180 -55 +125 °c ~N
DM74180 0 70 °c H
-
(o]
o
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage Vee = Min 20 \
Logical 0" Input Voltage Vee =M 08 \Y
Logical 1" Output Voltage Vee = Min louT = -800 A 24 \%
Logtcal “0" Output Voltage Vee = Min louT = 16 MA 04 \
Logical 1" Input Current Vee = Max
At Each Vin = 24V 40 uA
Data ‘”Eﬂ!iﬁé\}e_"‘L Vin = 55V 10 mA
At Even or Odd Input Vin =24V 80 uA
Vin =55V 10 mA
Logical “0” Input Current Ve = Max Vin =04V
At Each
Data Inputs (A to H) -16 mA
At Even or Odd Input 32
Output Short Circuit Current DM54180 -20 -55
——— \ =M V, =0V Pt 7 A
(Note 3) DM74180 | c¢ out 18 55 m
Supply Current DM54180 366 49
el =M Sl e A
(Each Device) owm7aigo | Yoo Mex 36| 56 m
Input Diode ‘ Iin = =12 mA
=M ° -15 \
Clamp Voltage Vee = Min Ta=25°C
Parameter
From Input To Output
:"’d' Data Even v 5 0V 32 gg ::
pd0 0Odd Input Grounded ce .
Ta=25C 32 48 ns
toa1
Data Odd
todo 25 38 ns
32 4
fpa1 Data Even 8 ns
todo C_ =50pF 25 38 ns
Even Input Grounded
toan FO =10 40 60 ns
P Data Odd
todo 45 68 ns
toq1 Evenor Odd Even or Odd 13 20 ns
todo Even or Odd  Even or Odd 8 10 ns
Note 1: "Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed Except
for "Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of "Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max hmits apply across the -55°C to +125°C temperature range for the DM54180,
and across the 0°C to 70°C range for the DM74180 Al typicals are given for Voc = 5.0V and Ta = 25°C
Note 3: Only one output at a time should be shorted




DM54181/DM74181

N

N

Series b4/74

DM54181/DM74181(SN54181/SN74181) arithmetic logic unit

general description

The DM54181/DM74181 (SN54181/SN74181) 1s
a high-speed arithmetic logic unit (ALU)/function
generator that has a complexity of 75 equivalent
gates on a monolithic chip This circuit performs
16 binary arithmetic operations on two 4-bit words
as shown in the function table. These operations
are selected by the four function-select lines (Sg,
S1, Sy, S3) and include addition, subtraction,
decrement, and straight transfer When performing
arithmetic manipulations, the internal carries must
be enabled by applying a low-level voltage to the
mode control nput (M). A full carry look-ahead
scheme is made available in the device for fast,
simultaneous carry generation with a group carry
propagate (P) and carry generate (G) for the four
bits in the package.

High speed arithmetic operations can be per-
formed for up to N-bit words when the DM54181/
DM74181 s used In conjunction with the
DM54182/DM74182.

For example, the typical addition time for the
DM54181/DM74181 1s 24 ns for four bits. When
expanding to 16-bit addition with the DM54182/
DM74182, only 13 ns further delay 1s added so
that the total addition time i1s 37 ns, or 2.3 ns per
bit. One DM54182/DM74182 1s needed for every
16 bits (four DM54181/DM74181 circuits).

If high speed 1s not of importance, a ripple-carry
input (C,) and a ripple-carry output (C,,4) are
available. However, the ripple-carry delay has also
been minimized so that arithmetic manipulations

for small word lengths can be performed without
external circuitry. The typical delay for the ripple
carry 1s 12 ns for four bits. With a typical addition
time of 24 ns for four bits, addition of two 8-bit
words is accomplished typically in 36 ns when
employing the ripple carry.

The DM54181 and DM54182 are characterized for
operation over the full military temperature range
of -55°C to 125°C; the DM74181 and DM74182
are characterized for operation from 0°C to 70°C.

features

® Full look-ahead for high-speed operations on
long words

® Input clamping diodes minimize transmission-
line effects

® Darlington outputs reduce turn-off time
= Arithmetic operating modes:

Addition

Subtraction

Shift operand A one position

Magnitude comparison

Plus twelve other arithmetic operations
m Logic function modes:

Exclusive-OR

Comparator

AND, NAND, OR, NOR

plus ten other logical operations
® 24 ns typical add time for four bits

12 ns typical carry time for four bits

connection diagram and table

Dual-In-Line Package

INPUTS OUTPUTS

Vee At B1 A2 B2 A3 B3 G Cu.e P AB F

3

DM54181/DM74181
20 |23 f22 |21 f20 |19 18 |17 |16 15 |14 |1 PIN DESIGNATIONS
DESIGNATION | PINNOS | FUNCTION DESIGNATION | PIN NOS FUNCTION
a1 81 A2 B2 A3 B3 e ey A3 AR R, | 19,21,23,2 | Word A Inputs A=B 14 Comparator Output
B3.B,.B1.Bo | 18.20,221 Word B Inputs P 15 Carry Propagate
Output
) B 555,55 3,4,6,6 | Function Select Coea 16 Carry Output
Inputs
c, 7 Carry Input G 17 Carry Generate
A0 s3 s2 St S0 C, M F0o F F2 Output
! m 8 Mode Control Vee 24 Supply Voltage
Input
Fa.F2.F1.Fo | 13,11,10,9 | Function Outputs GND 12 GROUND
1 2 3 L] 5 6 7 8 9 10 in 1
B0 A0 s3 s2 st os0 M Fo F1 F2 GND
INPUTS OUTPUTS

TOP VIEW

1-86




absolute maximum ratings (Note 1)

Supply Voltage v
Input Voltage 55V
Output Voltage 55V
Operating Temperature Range DM54181 -55"Cto 125°C
DM74181 0°C 10 70°C
Storage Temperature Range -65'Cto 150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
DM54181 Vee=45V
L L1l t Vol = ‘cc 0T
ogica nput Voltage DM74787 Vee =475V 2 \
DM54181 5V
| 0" | Vol B i
Logical 0" Input Voltage DM74181 75V 08 \2
o DM54181 | Vec=45V Vi =2V, V, =08V
L 11 Vol =1 "¢cC “FC
ogical “17 Qutput Voltage  Frmaiai TV CZ476V  lour = 800 A 24 v
o DM54181 Vee = 45V Vig =2V, V=08V
10 t ——=_ =1 ‘cc T
Logical Output Voltage DM74781 Ve =4 75V lout = 16 mA 04 \
Logical 1" Input Current DM54181 Vee = 55V 40 A
(Mode Input) DM74181 | Vee = 526V s
Logical “1" Input Current DM54181 | Vcc =55V 120 A
(Any A or B Input) DM74181 | Vee = 6 25V u
Vin =24V
Logical 1" Input Current DM54 181 | Vec =55V 160 A
(Any S Input) DVi74181 | Ve = 525V #
Logical 1" Input Current DM54181 | V¢c=55V 200 A
(Carry Input) DM74181 Vee =525V K
Logical 1" Input Current DM54181 Vee =55V
=2 =22 V=5 1 A
(Any Input) DM74181 | Vee - 525V n=88Y m
Logical “0” Input Current DM54181 | Vcc =55V . 16 mA
(Mode Input) DM74181 Vee =525V
Loglcal Oilnput Current DM54181 Vee =556V -3 a8 mA
(Any A or B Input) DM74181 Vee = 525V
Vin = 04V
Logical 0" Input Current DM54181 | Vcc=55V 39 64 mA
(Any S input) DM74181 Vee = 525V
Logical 0" Input Current DM54181 Vee =55V
(Carry Input) DM74781 | 5V 48 8 mA
Output Short Circuit Current  DM54181
20 = - - A
(Note 3) DM74181 Vour = 0V _123 723 m
Supply Current - (GND All DM54181 Vee =55V 88 127 mA
Bs & C,,, Other Inputs HIGH) DM74181 88 140 mA
GND All Ag, Bs & C,,, DmM54181 | 92 135 mA
Other Inputs HIGH DM74181 92 150 mA
DM54181 .
Input Clamp Voltage V73181 | iy =-12mA -1 -15 \
Propagation Delay to a Logical “0”" from Diff Mode (Note 4) 14 19 ns
Ch 1o Chia, toao
Propagation Delay to a Logical “1”" from Diff Mode 9 18 ns
Ch 10 Cria, toan
Propagatlor_w Delay to a Logical “0"* from Diff Mode 13 18 ns
C,to Any F, toqo
PropagalloEDelay to a Logical “1"" from Diff Mode 1 19 ns
Cnto Any F, toy
o f
Propa_gatlo_n Del_ay to a Logical “0" from Diff Mode 15 25 ns
Any AorBtoG, tygo
PropeLgatuof Delfv to a Logical “1"” from D1 Mode 12 25 ns
Any Aor BtoG, tpgq
Propagano_n Delav to a Logical “0” from Dif Mode 17 25 ns
Any AorBtoP, tygo
Propagation Delay to a Logical 1" from
Any AorBtoP, tyu; Diff Mode " » ne
Propagation Delay to a Logical 0" from Diff Mode 14 3 ns

Any AorBtoF, tygo
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electrical characteristics (cont.)

DM54181/DM74181

PARAMETER CONDITIONS MIN TYP MAX UNITS
e st e | Vet s oo e |
Propa_gatlo_n Delay to a Logical “0” from Vee = 5:/ Logic Mode M = 4 5V 14 24 s
Any A or B to Any F, to40 Ta=25"C (Note 5)

:r::a;i:;ogn ‘[;e::yt%at:;gncal 1" from ¥Ec:2::yc Logic Mode M = 4 5V 16 48 ns
oo | YR s o | | o
Z':‘faz\ga;r"g' ge::Btf":d"‘r’g'ca' 70 from ¥2°:2§yc Diff Mode 25 50 ns
Propagation Delay to a Logical 0"’ from Vee = 5:/ Sum Mode 14 19 ns
Cn 10 Ch.a, togo Ta=25C (Note 6)

Z:‘OF:?::T(S:‘IW to a Logical “1”" from ¥zc==zgyc Sum Mode 9 18 ns
propsgaton Delay 109 Logeal 0" feom | Vee TS g ose Bl e | o
2:,0::9/::;)%2:? 0@ Logieal M1 from ¥§C==222/C Sum Mode 12 19 ns
propegaton Detey 109 Logeal 07 from | Vee TSV g bose 6 [ e | one
;r:f??:?(ieéiy‘::,a Logeal 717 from \7/22:2:2/0 Sum Mode 13 19 ns
Z':fi:a;:"ﬁ" 39';"‘::03 Logical "0 from ‘IYEC==2:‘YC Sum Mode 17 25 ns
N
el e | Ve o N
e e | eSS o wlw |

Note 1: "“Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range'’ they are not meant to imply that the devices should be operated at these limits The table
of “Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max hmits apply across the —55°C to +125°C temperature range for the DM54181
and across the 0°C to 70°C range for the DM74181 All typicals are given for Vg = 5.0V and Ta = 25°C.

Note 3: Only one output at a time should be shorted

Note 4: Diff Mode S1 =S =45V, 89 =S3=M =0V
Note 5: Logic Mode S1 =Sp =M =45V, §g =83 =0V
Note 6: Sum Mode Sg =83 =45V,S1=S2=M=0V.

truth table

TABLE OF ARITHMETIC OPERATIONS

FUNCTION OUTPUT FUNCTION
SELECT

$3 S2 S1 SO LOW LEVELS ACTIVE HIGH LEVELS ACTIVE
L L L L |F=Amnust F=A
L L L H|F=ABmnus1 F=A+B
L L H L |F=ABminust F=A+B
L L H H [F=mnus1(2'scomplement) | F=minus 1 (2's complement)
L H L L |F=Aplus[A+B] F = Aplus AB
L H L H [F=ABplus (A+B] F = [A+B] plus AB
L H H L |F=ArmmnusBmnus1 F = A minus B minus 1
L HHH [F=AB F = AB minus 1
H L L L |F=Aplus[A+B] F = A plus AB
H L L H |F=AplusB F = Aplus B
H L H L |F=ABplus [A+B] F = [AFB] plus AB
H L H H |F=A+B F = AB minus 1
H H L L |F=AplusAt F= Aplus AT
H H L H |F=ABplusA F = [A+B) plus A
H H H L |F=ABplusA F = [A+B] plus A
H HHH|F=A F=Aminus 1

With mode control (M) and Cplow
TEach bit 1s shifted to the next more significant position
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mode of operation

The DM54181/DM74181 has been designed to not
only incorporate all of the designer’s requirements
for arithmetic operations, but also to provide 16
possible functions of two Boolean variables with-
out the use of external circuitry. These logic func-
tions are selected by use of the four function-select
inputs (Sg, S3, S,, S3) with the mode control
input (M) at a high level to disable the internal
carry. The 16 logic functions are detalled Iin the
function table and include exclusive-OR, NAND,
AND, NOR, and OR functions.

The DM54181/DM74181 1s designed with a Dar-
lington output configuration (54H/74H type) to
reduce the high-logic-level output impedance and
thereby improve the turn-off propagation delay
time All outputs are rated at a normalized fan-
out of ten at the low logic level and increased to a
fan-out of 20 at the high logic level. The increased
high-logic-level fan-out allows the system designer
more freedom In tying unused inputs to driven
Inputs

The DM54181/DM74181 will accommodate active-
high or active-low data If the input carry and out-
put carry are reinterpreted.

Active-high data: No input carry, C,, =1
(HIGH logic level)
No output carry, Chig =1
(HIGH logic level)

truth table (cont.)

Active-low data No input carry, C,=0
(HIGH logic level)
No output carry, Cpig =0

(HIGH logic level)

Subtraction 1s accomplished by 1’s complement
addition where the 1's complement of the sub-
trahend is generated internally. The resultant out-
put 1s A—B—1 which requires an end-around or
forced carry to provide A—B.

The DM54181/DM74181 can also be utilized as a
comparator. The A =B output is internally de-
coded from the function outputs (Fq, Fq, F», Fg)
so that when two words of equal magnitude are
applied at the A and B inputs, it will assume a high-
level state to indicate equality (A = B). The device
should be in the subtract mode when performing
this comparison. The A= B output is open-collector
so that it can be wire-AND connected to give a
comparison for more than four bits. The carry
output (Cp.4) can also be used to supply relative
magnitude information. Again, the ALU should
be placed in the subtract mode by placing the
control lines at LHHL.

Active-high data: C,,4=1 (HIGH logic level)
A>B

Chia =0 (LOW logic level)
A<B

Active-low data® C,,4 =1 (LOW logic level)
A>B

Cp+a = 0 (HIGH logic level)
A<LB

TABLE OF LOGIC FUNCTIONS

FUNCTION OUTPUT FUNCTION
SELECT

S3 S2 S1 S0 [ NEGATIVE LOGIC | POSITIVE LOGIC

L L L L F=A F=A

L L L H F=AB F=A+B

L L HL F=A+B F=AB

L L HH F = Logical 1 F = Logical 0

L HLL F=A+B F=AB

L HLH F=B F=B

L HHL F=AeB F = AeB

L HHH F = A+B F=AB

H L L L F=AB F=A+B

H L L H F=AeB F = AeB

H L HL F=B F=8

H L HH F = A+B F=AB

H H L L F = Logical 0 F = Logrcal 1

H H L H F=AB F=A+B

H HHL F=AB F=A+B

H H HH F=A F=A

With mode control (M) HIG|
For positive logic logical 1

logical 0
For negative logic logical 1

logical 0 =

H  Cpirrelevant
= HIGH Voltage
= LOW Voltage
= LOW Voltage
HIGH Voltage
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DM54181/DM74181

switching parameter measurement information

DIFF MODE TEST TABLE
FUNCTION INPUTS' S§1=82=45V,S0=S3=M=0V

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS | qurpuT
PARAMETER | UNDER UNDER
TEST APPLY | APPLY APPLY APPLY TEST
45V GND 45V GND
tPLH Y = Remaining Remaining Any F
PHL None B Y 8. Cn ny
tPLH = = Remaining Reinammg E
tpHL B A None A 8, Cn Any
PLH A = _Remaining 5
R A None B None Aand B, Cy
PLH 8 = _Remaining =
PHL B A None None Aand B, Cy P
tPHL A B None None _Remaining G
Ly Aand B,Cq
PLH g X _Remaining =
tPHL B None A None Aand B, Cp G
tPLH A None 5 Remilmng Reﬂ\amlng A-B
PHL A B8,Cn
tPPLH = = Remaining Remaining _
PHL B A None A B, Cn A=8B
PLH Al
PHL Cn None None Aand B None Ch+a
SUM MODE TEST TABLE
FUNCTION INPUTS S0=83=45V,S1=8S2=M=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT
PARAMETER | UNDER UNDER
TEST APPLY | APPLY APPLY APPLY TEST
45v GND 4.5V GND
tPLH x 5 Remaining -
PHL A B None Aand B Cn Any F
tPLH = . Remaining —
A i —
PHL B None Aand B Ch Any F
PPLH Iy 5 Remaining =
PHL A B None None Aand B, Cy P
tPLH 3 Y _Remaining 5
tPHL B A None None AandB,Cp
tPPLH - = Remaining Remaining =
A N = =
tPHL one 5 8 A.Cn ©
tPLH = = Remimmg Relnammg =
L B None A 8 A Cn G
tPLH All All Any F
tPHL Ch None None A 8 or Ceg
LOGIC MODE TEST TABLE
FUNCTION INPUTS S1=S2=M=45V,S0=S83=0V
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS | qutpUT
PARAMETER | UNDER UNDER
TEST APPLY | APPLY APPLY APPLY TEST
45V GND 45V GND
tPLH A = _Remaining —
tPHL A None B None AandB, C, Any F
PLH 8 I Remaining =
N Y Any F
PHL B8 one A None Aand B, Cy ny
Z
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logic diagram
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DM54182/DM74182

NN

Series 54 /74

DM54182/DM74182 (SN54182/SN74182)

look-ahead carry generator

general description

The DM54182/DM74182 (SN54182/SN74182) 1s
a high-speed, look-ahead carry generator capable of
anticipating a carry across four binary adders or
group of adders. It is cascadable to perform full
look-ahead across n-bit adders, with only 13 ns
delay for each level of look-ahead. Carry, generate-
carry, and propagate-carry functions are provided
as enumerated in the pin designation table.

High speed arithmetic operations can be performed

for up to N-bit words when the DM54181/
DM74181 is used in conjunction with the
DM54182/DM74182.

For example, the typical addition time for the
DM54181/DM74181 1s 24 ns for four bits. When
expanding to 16-bit addition with the DM54182/
DM74182, only 13 ns further delay is added so
that the total addition time is 37 ns, or 2.3 ns
per bit. One DM54182/DM74182 is needed for
every 16 bits (four DM54181/DM74181 circuits).

Carry inputs and outputs of the DM54181/
DM74181 are in their true form and the carry

propagate (P) and carry generate (G) are in negated
form; therefore, the carry (input, outputs, gener-
ate, and propagate) functions of the look-ahead cir-
cuit are implemented.in the compatible forms. Re-
interpretations of carry functions at the DM54181/
DM74181 are also applicable and compatible with
the look-ahead package. Logic equations are:

Cn+x = GO + pOcn

Crsy = Gy +P1Gg+P4PoC,y

Chiz = Gp+ P3Gy + PyP1Gg + PoP4PoC,
G =G+ P3G, + P3P,Gy + P3PoP,Go
P - PR

Inputs of the DM54182/DM74182 are diode-
clamped to minimize transmission-line effects, and
Darlington outputs are employed to improve turn-
off times and reduce propagation delay times.
Typically, the average carry time is 13 ns, and

‘power dissipation s typically 180 mW or 11 mW

per gate.

logic diagram
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connection diagram and table

Dual-In-Line Package

INPUTS QUTPUTS

—_——————
Vee P2 B2 c, Cox Gy G Cou
I 16 15 1% 13 12 1 10 9

& DM54182/DM74182 [

al 50 7o G3 3 P

1 2 3 L] 5 6 7 8

] L Go Po &3 3 GND
s [——

QUTPUTS

INPUTS

TOP VIEW

DM54182/DM74182
PIN DESIGNATIONS

DESIGNATION | PIN NOS FUNCTION DESIGNATION [PIN NOS FUNCTION
G0,G1.G2.G5 | 3.1, 14,5 Active LOW 3 10 Active LOW
Carry Generate Inputs Carry Generate Output
PoBiFabs | 42156 Active LOW ® 7 Active LOW
Carry Propagate Inputs Carry Propagate Output
Ca 13 Carry Input Vee % Supply Voltage
Com Cary | 12,119 Carry Outputs GND 8 GROUND
Crez

1-92




absolute maximum ratings (Note 1) o
Supply Voltage v '_h.
Input Voltage 55V [o ]
Output Voltage 55V N
Operating Temperature Range DM54182 -55°C to 1256°C ~N
DM74182 0°C t0 70°C O
Storage Temperature Range ~65°C to 150°C g
Lead Temperature (Soldering, 10 sec) 300°C ~
-
lectrical ch isti ®
electrical characteristics (Note 2) N
PARAMETER CONDITIONS MIN TYP MAX UNITS
DM54182
K il 1oV
Logical Input Voltage DM74782 Ve =475V 20 \Y
DM54182
e | DM54182 | Vcc =45V
Logical "0 Input Voltage DM74782 Voo Sa75V 08 \
e DM54182 | Ve =45V ~
Logical "1 Output Voltage A Ve =475V lg = -800 uA 24 \
e DM54182 45v _
Logical “0” Output Voltage DM74782 | A7V Io =16 mA 04 \
Logical “1”" Input Current DM54182 Ve = 56V _
(C.y Input) DM74182 | Voo =525V Vin =24V 80 A
Logical “1” Input Current DM54182 _
(P Input) DM74182 | Vin =24V 120 HA
Logical “1” Input Current DM54182 _
(7, Input) DWi7a182 | Vin =24V 160 HA
Logical 1" Input Current DM54182 _
(Po, Py, or G3 Input) DM74162 | Vin =24V 200 HA
Logical 1" Input Current DM54182 _
(Gg or G, Input) DM74182 Vin =24V 360 A
Logical *'1" Input Current DM54182 ~
(G, Input) D74 182 Vin =24V 400 HA
Logical 1" Input Current DM54182
(Any Input) DM 74182 Vin =55V ! mA
Logical 0" Input Current DM54182 |
(C, Input) DM74182 32 mA
Logical ‘0" Input Current DM54182
P Input) w7487 | 48 mA
Logical “0"” Input Current DM54182
7, Input) DVi7a182 64 mA
Vin =04V
Logical 0" Input Current DM54182 | 8 mA
(Po, Py or G Input) DM74182 -
Logical “0”" Input Current DM54182
(G or G, Inputs) om74iEz | -144 mA
Logical 0" Input Current DM54182
G, Input) DM74187 | -1 ma
Output Short Circuit Current  DM54182
(Note 3 DNi74182 -0 -1oo mA
Supply Current - All DM54182
Outputs HIGH DM74182 z mA
Supply Current All DOM54182 | 45 65 A
Outputs LOW DM74182 45 72
Propagation Delay to a Logical 0" from _ _
Carry Input to Carry Qutput, tyao Cu = 50 pF, Ry = 4002 1 2 e
Propagation Delay to a Logical 0" from
Carry Propagate Inputs (P, to Carry Vee = 650V
P 5 = 50 pF, Ry = 40082
Generate (G) & Carry Propagate (P) Ta=25C Co= 50pF, Ry = 400 " z n
Outputs, ty4o
Propagation Delay to a Logical 1" from Vee =50V - -
Carry Input to Carry Outputs, thg: Ta=25°C Cu = 50 pF. Ry = 40082 " 7 "
Propagation Delay to a Logical 1" from Ver = 50V
Carry Propagate Inputs (Pg) to Carry 7CC= 2500 C_ = 50 pF, R, = 40052 10 17 ns
Generate (G) & (P) Propagate, t,q1 A
Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “‘Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of ""Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max limits apply across the -55°C to +1256°C temperature range for the DM54182
and across the 0°C to +70°C range for the DM74182. All typicals are given for Vog = 50V and Ta = 25°C
Note 3: Only one output at a time should be shorted.
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DM54184/DM74184, DM54185A/DM74185A

Series 54/74

DM54184/DM74184(SN54184/SN74184)

BCD-to-binary converter

DM54185A/DM74185A(SN54185A/SN74185A)

binary-to-BCD converter

general description

Both of these converters are mask options of the
DM5488/DM7488 256-bit Read-Only Memortes.
In normal operation the least significant bit by-
passes the converter since In all cases the binary
and BCD LSB’s are the same. Thus each device
performs a 6-bit conversion.

sy

When the enable input 1s taken to the logic
level all outputs go high. In addition, the unused
states of the DM54184/DM74184 and the unused
outputs of the DM54185A/DM74185A are pro-
grammed to be logical ““1""’s.

connection diagram

Dual-In-Line and Flat Package

BINARY SELECT

ENABLE ouTPUT
Vee Y8
IJS 15 14 13 12 1 10 l}
&
G
\il Y8
Y2 Y3 Y4 Y5 Y6 Y1
1 2 3 0 5 6 7 ln
Y1 2 3 vi 5 A GND
OUTPUTS
TOP VIEW
truth tables DM54185A/DM74185A
Binary-to-BCD Converter
BINARY INPUTS OUTPUTS
DM54184/DM74184 WORDS | BINARY SELECT | ENABLE
BCD-to-Binary Converter £ D¢ A G |v8 v7 Y6 Y5 va v3 v2 vi
INPUTS OUTPUTS 0-1 L L L L L L H H L L L L L L
BCD (See Note A) (See Note B) 2-3 L L L L H L H H L L L L L H
WORDS | BINARY SELECT | ENABLE 4-5 LLLHL L H H L L L L H L
-7 L L L HH L H H L L H
EDC B G |vs va vz v2 w1 ks L H
8-9 L L H L L L H H L L L H L L
013 LLL ot L Lot 1011 [L L H L H L H H L L H L L L
75 L L L LA L L L L L H 1213 L L OH ML L H H L L H L L H
4 L Lot "L L L oL Lo HotL 1415 L L H H OH L H H L L H L H L
67 L L L H H L LoL L H H
8-9 Colm oL L N Lol R oL L 1617 |L H L L L L H H L L H L H H
= 1819 |L H L L H L H H L L H H L L
s L H L L L L L L HoLoH 2021 L H L H L L H o OH L H L L L L
- L H L L Lt H o HoL 2223 fL H L H H L W H L H L L L H
415 L W L OH L L L L H H H
617 L n L ou o N LR L oL L 2425 [L H H L L L H H L H L L H L
1809 | L omom oL oL N L H L L on 2627 [L H H L H L H H L H L L H H
=T 2829 |L H H H L L H H L H L H L L
HoLou LL L L H L H L 3031 L H H H H L W H L H H L L L
22-23 H L L L H L LH L H H
2495 |w L L on oL L LW oM oL L 32-33 |H L L L L L H H L H H L L H
2427 |H L L H H L L H H L H 3-35 |H L L L H L H H L H H L H L
2829 |H L n L L L LM oH AL 36-37 |H L L H L L H H L H H L H H
3839 |[H L L H H L H H L H H H L L
30-31 [H H L L L L L H H H H
23 |HH L L oH N H oL L L L 40-41 [H L H L L L H H H L L L L L
235 |H H L H L L H oL L L H 4243 |H L H L H L H H H L L L L H
%37 |H H L H H L H oL L H L 4445 |H L H H L L H H H L L L H L
3835 [ H H H L L L H oL L H H 46-47 |H L H H H L H H H L L L H H
MY X x X X X m ] 48-49 |H H L L L L H H H L L H L L
5051 [H H L L H L H H H L H L L L
H = high level, L = low level, X = irrelevant 62-53 }H H L H L L H H H L H L L H
Note A* Input conditions other than those shown produce high at 54-55 HHLHH L H H H L H L H L
outputs Y1 through Y8 5657 [H H H L L L H H H L H L H H
Note B Outputs Y6, Y7, and Y8 are not used for BCD-to-binary §8-59 |H H H L H L H H H L H H L L
conversion 60-61 |H H H H L L H H H H L L L L
6263 |H H H H H L H H H H L L L H
ALL | X X X X X H H H H H H H H H
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o M)
absolute maximum ratings(Note 1) operating conditions a o
& bH
MIN MAX UNITS - )
Supply Voltage 7V Supply Voltage (V) g 2
Input Voltage 55V DM54184, DM54185A 45 55 \% ~
Output Volitage 55V DM74184, DM74185A 4.75 5.25 \% E u
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C Terrl;?\;%a;¥éi(BAn/:54185A _85 125 °c w) g
DM74184, DM74185A 0 70 °c g z
~
. . . —
electrical characteristics (Note 2) ﬁ 0
0 P
PARAMETER CONDITIONS MIN TYP MAX UNITS 1,
Logical 1" Input Voltage Vee = Min 20 \% »
Logical 0" Input Voltage Vee = Min 0.8 Vv
Logical *'1” Qutput Current Vee = Max, Vg = 5.5V 100 uA
Logical ""0”" Output Voltage Vee =Min, Ig =12 mA 0.4 v
Logical 1" Input Current Vee = Max, V) =24V 40 MA
Vee = Max, V|, =55V 1 mA
Logical "0" Input Current Vee = Max, V| =04V ~-1.6 mA
Supply Current Vee = Max 50 80 mA
Input Clamp Voltage Vee =Min, 1) = =12 mA -1.5 \
Propagation Delay to a Logical “0" from Vee =50V B “
Address to Output, tyqo Ta=25°C Co=15pF 82 50 ns
Propagation Delay to a Logical 0" from Vee =50V
A = F 4 0
Enable to Output, togo Ta-25°c CLT18P 8 5 ns
Propagation Delay to a Logical 1" from Vee = 5.0V
=15 pF 28 5 ns
Address to Output, togq Tp = 25°C CL=15p 0
Propagation Delay to a Logical ""1"" from Vee = 5.0V
o = F 27
Enable to Output, tpg; Ta-25°c CLT18P 50 ns

Note 1. “‘Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except
for ““Operating Temperature Range’ they are not meant to tmply that the devices should be operated at these limits. The table
of ““Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM54184,
DM54185A and across the 0°C to 70°C range for the DM74184, DM74185A All typicals are given for Vee=50Vand Tp =
25°C
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DM54187/DM74187

NS Series 54 /74

DM54187/DM74187 (SN54187/SN74187 )
1024-bit read only memory

general description

The DM54187/DM74187 is a custom-programmed ® 20 ns typical delay from enable to output
read-only memory organized as 256 four-bit words.
Selection of the proper word s accomplished
through the eight select inputs. Two overriding
memory enable inputs are provided; and when one applications
is taken to the logical 1" state, 1t will cause all
four outputs to go to the logical ‘1" state.

® Open collector outputs for expansion

® Microprogramming
® Code conversions

features ® | ook-up tables

® 36 ns typical delay from address to output 8 Use for any memory where content is fixed

logic diagram

Oy

¢ o>

1024-B1T MEMORY CELL

v 1 0F 32 2x32
O | oecooer f—b MEMORY MATRIX

BINARY (]
SELECT

WAWHY  debebe rbbeber bebe

£ O > !
1 0F 8 1 0F 8 1 0F 8

[ | > |

) DECODER DECODER DECODER DECODER

A O] - —

MEMORY {“‘ (5]} 1
i

ENABLE | G ::ﬂ
e OPTION 1
Y2 Gl 10 (1 12)
va v3

Pin (16)= Ve P (8) = GND

1 0F 8

OUTPUTS

connection diagram
Dual-In-Line Package
15 15 14 13 12 1 ml 9

=
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MEMORY outeuTs
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BINARY EnABLE
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[ A

I- Tz 3 4 5 6 11 TI
GND
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O

absolute maximum ratings (Note 1) 5
H

iy

Supply Voltage v 2]
Input Voltage 5.5V N
Output Voltage 5.5V w)
Operating Temperature Range g
DM54187 -55°C to +125°C ~

DM74187 0°C to +70°C H

Storage Temperature Range -65°C to +150°C 3
Lead Temperature (Soldering, 10 sec) 300°C ~

electrical characteristics (Note2)

PARAMETER CONDITIONS MAX TYP MAX UNITS
Logical “1” Input Voltage DM54187 | Ve = 4.5V 2.0 v
DM74187 | Ve = 4.75V
Logical “0” Input Voltage DM54187 | V¢ = 4.5V 0.8 \%

DM74187 | Ve = 4.76V

DM54187 | Ve = 5.5V
DM74187 | Ve = 5.25V

Logical ‘0" Output Voltage DMB4187|Vec=45V | 15 ma 0.4 v
DM74187 | Ve = 4.75V
. DM54187 | Ve = 5.5V 2

Logical “1” Input Current =27 971 ¥cCc ~ 99V vy =24V A
P DM74187 | Ve = 6.26V ' K

Logical ‘1" Output Current Vg =5.5V 40 MA

DM54187| Voo =65V_ 55y 1 mA
o DM74187 | Ve = 5.25V
Logical “0" Input Current
DM54187 | Ve = 5.5V Vin = 0.4V -1.0 mA
DM74187| Vcc = 5.25V
Supply Current DM54187 | V¢ = 5.5V
(each device) V74187 | Vo = 5.05v /! "Puts at GND- A ™A
Input Clamp Voltage DMS54187 | Vec =45V = 12 ma -15 v
DM74187 | Ve = 4.75V
Propagation Delay to a Logical “0" from| Voc = 5.0V CL = 30 pF 20 30 ns
Enable to Output, tygo Ta =25°C
Propagation Delay to a Logical 0" from| V¢ = 5.0V CL =30pF 37 60 ns
Address to Output, thqo Ta =25°C
Propagation Delay to a Logical “1” from| V¢cc = 5.0V C, =30pF 20 30 ns
Enable to Output, tyq1 Ta =25°C
Propagation Delay to a Logical 1" from| V¢c =5 0V CL = 30 pF 36 60 ns
Address to Output, tpq1 Ta =25°C

Note 1: ‘“‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device
cannot be guaranteed. Except for “‘Operating Temperature Range’ they are not meant to imply
that the devices should be operated at these limits The table of “Electrical Characteristics”
provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max imits apply across the —55°C to +125°C temperature
range for the DM54187 and across the 0°C to 70°C range for the DM74187. All typicals are given
for Vec =50V and Tp = 25°C.
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DM54187/DM74187

ordering instructions

Programming instructions for the DM54187 or
DM74187 are solicited in the form of a sequenced
deck of 32 standard 80-column data cards pro-
viding the information requested under data card
format, accompanied by a properly sequenced
listing of these cards, and the supplementary
ordering data. Upon receipt of these items, a com-
puter run will be made from the deck of cards
which will produce a complete truth table of the
requested part. This truth table, showing output
conditions for each of the 256 words, will be
forwarded to the purchaser as verification of the
input data as interpreted by the computer-auto-
mated design (CAD) program. This single run also
generates mask and test program data; therefore,
verification of the truth table should be completed
promptly.

Each card in the data deck prepared by the pur-
chaser identifies the eight words specified and
describes the conditions at the four outputs for
each of the eight words. All addresses must have
all outputs defined and columns designated as
“blank’ must not be punched. Cards should be
punched according to the data card format shown.

supplementary ordering data

Submit the following information with the data
cards:

a) Customer’s name and address

b) Customer’s purchase order number

c) Customer’s drawing number.

data card format
Column

1- 3  Puncharight-justified integer representing
the binary input address (000-248) for
the first set of outputs described on the
card.

Punch a """ (Minus sign)
6- 7  Punch a rightjustified integer representing
the binary input address (007-255) for

the last set of outputs described on the
card.

8- 9 Blank

10-13

14
15-18

19
20-23

24
25-28

29
30-33

34
35-38

39
40-43

44
45-48

49
50-51

52
53-55

56
57-568

59
60-61
62-66

67-70

Punch ““H"”, “L", or X" for bits four,
three, two, and one (outputs Y4, Y3, Y2,
and Y1 in that order) for the first set of
outputs specified on the card. H = high-
level output, L = low-level output, X =
output irrelevant.

Blank

Punch “H”, “L", or X" for the second
set of outputs.

Blank

Punch “H’\’, L, or X' for the third set
of outputs.

Blank

Punch “H"","’L"", or X" for the fourth set
of outputs.

Blank

Punch “H", "L", or X" for the fifth set
of outputs.

Blank

Punch “H", “L", or X"’ for the sixth set
of outputs.

Blank

Punch “H", “L", or X" for the seventh
set of outputs.

Blank

Punch “H", “L", or X" for the eighth
set of outputs.

Blank

Punch a right-justified integer representing
the current calendar day of the month.

Blank

Punch an alphabetic abbreviation repre-
senting the current month.

Blank

Punch the last two digits of the current
year.

Blank
Punch “DM”

Punch the National Semiconductor part
number 54187 or 74187.

Blank

Kol
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Series 54/74

DM54190/DM74190(SN54190/SN74190)

up/down decade counter

general description

The DM54190/DM74190 is a four-bit up/down
decade counter capable of being preset to any
number from 0 through 9. A single Clock line is
provided and depending upon the logic level on the
down/up control, proper direction of counting is
achieved. The flip flops are triggered on the
positive-going transition of the clock providing
that the Enable input i1s low. A logical 1 at the
Enable input inhibits counting. Level changes at
the Enable input should be made only when the
Clock input is high. Information can be asyn-
chronously entered by putting the desired logic
levels on the Data inputs and then taking the Load
input low. This may be done independent of the
state of the clock.

Two outputs have been made available to perform
the cascading function: ripple clock and maximum/
minimum count. The latter output produces a
high-level output pulse with a duration approxi-
mately equal to one complete cycle of the clock
when the counter overflows or underflows. The
ripple clock output produces a low-level output
pulse equal in width to the low-level portion of
the clock input when an overflow or underflow
condition exists. The counters can be easily cas-
caded by feeding the ripple clock output to the
enable input of the succeeding counter if parallel
clocking is used, or to the clock input if parallel
enabling i1s used. The maximum/minimum count
output can be used to accomplish look-ahead for
high-speed operation.

logic and connection diagrams
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DM54190/DM74190

absolute maximum ratingsinote 1) operating conditions

MIN MAX UNITS
Supply Voltage v Supply Voltage (Vgg)
Input Voltage 5.5V DM54190 45 5.5 v
Output Voltage 5.5V DM74190 4.75 5.26 \%
Storage Temperature Range -65°C to +150°C  Temperature (T )
Lead Temperature (Soldering, 10 sec) 300°C DM54190 -55 +125 °c
DM74190 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “'1"" Input Voltage =Mn 2 \
Logical 10" Input Voltage Vee =Min 0.8 \2
g Vee =Min loyt =-800 A
|
Logical 1" Output Voltage Vi = 2V Vi, =08V 24 \
Vee = Min | =16 mA
| Q" cc ouT
Logical 0" Output Voltage Vi = 2V Vi =08V 04 \%
Logical 1" Input Curtent at - _
Maximum Input Voltage Vee = Ma)f Vin =55V ! mA
Logical 1" Input Current at Any _ _
Input Except Enable ¢ = Max 24v 4 HA
Logical “1"” Input Current at Enable ¢ = Max N =24V 120 HA
Logical “0" Input Current at Any _ ~
Input Except Enable ¢ = Max N =04V . 18 mA
Logical “0" Input Current at Enable c = Max N =04V -48 mA
Qutput Short Circurt Current _ _ -20
(Note 3) = Max Vour =0V 18 -65 mA
Supply Current (each device) Vee = Max 66 105 mA
Input Clamp Voltage Vee = Min Iy =-12mA -15 \
Propagation Delay to a Logical “0"" from Vee =650V _ _
Load to Outputs, tyao 1o 28°C C_ =50 pF, R = 400Q 24 50 ns
Propagation Delay to a Logical ""0" from =50V _ _
Data to Output, tpao T =25°C C_ =50 pF, R_ =400Q 26 50 ns
Propagation Delay to a Logical 0" from Vee =50V - _
Clock to Ripple Clock, toap Ta =25°C Cu = 50pF, Ry = 40002 16 2 s
Propagation Delay to a Logical "0 from =50V _ _
Clock to Outputs, togo Ta =25°C Cu =50pF, Ry = 4002 2 3 s
Propagation Delay to a Logical 0" from c =50V _ _
Clock to Max/Min, tao Ta=25°C  Cu=50PF R =4000 2 52 ns
Propagation Delay to a Logical “'0" from Vee =50V
= = 4
Down/Up to Ripple Clock, tpgo Ta=25°C C. =50 pF, R, = 40002 2 5 ns
Propagation Delay to a Logical 0" from Vee =50V _ -
Down/Up to Max/Min, teo Ta = 25°C Cu = 50pF, Ry = 4000 16 33 "
Propagation Delay to a Logical 1" from c =5.0V - -
Load to Outputs, tygs - 25°C C_ =50 pF, R = 400Q 22 33 ns
Propagation Delay to a Logical 1" from =50V _ _
Data to Outputs, tpqq Ta =26°C Co =50 pF. R, = 40002 2 2 ns
Propagation Delay to a Logical 1" from =50V
= F, = 4 14 20
Clock to Ripple Clock, tpys Ta=26°C Cu =50 pF. Ry = 40002 ns
Propagation Delay to a Logical 1" from =5.0V
= = 24
Clock to Outputs, toas Ta=25°C Cu =50pF. Ry = 4002 19 n
Propagation Delay to a Logical 1" from Vee =50V
=50 pF, R, = 4 23 42
Clock to Max/Min, tg, Ta =28°C Cu =50pF, Ry = 4000 ns
Propagation Delay to a Lgoical 1" from Vee =50V
= = 4
Down/Up to Ripple Clock, toqq Ta =25°C Cu =50 pF, Ry = 4002 2 5 "
Propagation Delay to a Logical ‘1"’ from Vee =50V
=50 pF, R, = 4l 14 33
Down/Up to Max/Min, toqy1 Ta =26°C Cu =50 pF. Ry =400 . s
¢ = 5.0V _ _
Maximum Clock Frequency fypax gy C_ =50 pF, R =40082 20 25 MHz
Ta =25/C
Input Clock Frequency feock 0 20 MHz
Width of Input Pulse twcLock) 25 ns
Width of Load Input Pulse tw( oap) 35 ns
Data Setup Time, tsgtup 20 ns
Data Hold Time, thoLp 0 ns
Note 1 “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range’ they are not meant to imply that the devices should be operated at these imits The table
of ““Electrical Characteristics” provides conditions for actual device operation
Note 2 Unless otherwise specified min/max himits apply across the ~56°C to +125°C temperature range, for the DM54190
and across the 0°C to 70°C range for the DM74190 All typicals are given for Vog = 50V and Tp = 25°C ~

Note 3' Only one output at a time should be shorted
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Series 54/74

DM54191/DM74191(SN54191/SN74191)

up/down binary counter

general description

The DM54191/DM74191 1s an up/down binary
counter capable of being preset to any number
from O through 15. A single Clock line is pro-
vided and depending upon the logic level on the
down/up control, proper direction of counting is
achieved. The flip flops are triggered on the
positive-going transition of the clock providing
that the Enable input is low. A logical 1 at the
Enable input inhibits counting. Level changes at
the Enable input should be made only when the
Clock input is high. Information can be asyn-
chronously entered by putting the desired logic
levels on the Data inputs and then taking the Load
input low. This may be done independent of the
state of the clock.

Two outputs have been made available to perform
the cascading function: ripple clock and maximum/
minimum count. The latter output produces a
high-level output pulse with a duration approxi-
mately equal to one complete cycle of the clock
when the counter overflows or underflows. The
ripple clock output produces a low-level output
pulse equal in width to the low-level portion of
the clock nput when an overflow or underflow
condition exists. The counters can be easily cas-
caded by feeding the ripple clock output to the
enable input of the succeeding counter if parallel
clocking is used, or to the clock input If parallel
enabling 1s used. The maximum/minimum count
output can be used to accomplish look-ahead for
high-speed operation.

logic and connection diagrams
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bM54191/DM74191

absolute maximum ratings (Note 1)

operating conditions

. MIN MAX UNITS
Supply Voltage 7V Supply Voltage (Vo)
Input Voltage 5.5V DM54191 45 55 \
Output Voltage 5.5V DM74191 4.75 5.25 \
P 9 o >
Storage Temperature Range -65°C to +160°C  Temperature (Tp) R
Lead Temperature (Soldering, 10 sec) 300°C DM54191 -55 +125 Cc
DM74191 0 70 °c
electrical characteristics (Note 2)
PARAMETER ”AIOND!TIONS MIN TYP MAX UNITS
Logical 1" Input Voltage Vee Min 2 v
Logical 0" Input Voltage Vee = Min 0.8 v
s Vee = Min lout = ~800 WA
] t Vol cc ouT
Logical Qutput Voltage Vi =2V V=08V 24 v
Vee =2V | =16 mA
|0 t Vol cc ouT
Logical 0" Output Voltage Vi, =2V Vi =08V 04 \Y
Logical 1" Input Current at _ _
Maximum Input Voltage Vee = Max Vin =558V ! mA
Logical “1" Input Current at Any _ .
Input Except Enable Ve = Max Vin =24V 40 A
Logical 1" Input Current at Enable Vee = Max N =24V 120 MA
Logical “0" Input Current at Any _ _
Input Except Enable Vee = Max Vin =04V -16 mA
Logical 0"’ Input Current at Enable Vee = Max N =04V -48 mA
Output Short Circuit Current o -20
(Note 3) Vee = Max Vourt =0V _18 -65 mA
Supply Current (each device) Vee = Max 105 mA
Input Clamp Voltage cc =Min Iy = =12 mA -16 \
Propagation Delay to a Logical ‘0" from Vee =50V _ _
Load to Outputs, togo Ta=25C Cu =50 pF, Ry = 4000 % 50 s
Propagation Delay to a Logical '0" from Vee =50V _ _
Data 10 OUtpuY, thgp - 25°C C_ =50 pF, R = 40082 26 50 ns
Propagation Delay to a Logical ’0” from Vee =50V _ _
Clock to Ripple Clock, togp Ta=25°C Cu =80 pF, R, =400 16 2 "
Propagation Delay to a Logical 0" from Vee =50V _ .
Clock to Outputs, toag Ta =25°C Cu =50 pF, Ry =400 2 3% n
Propagation Delay to a Logical 0" from Vee=50V _ .
Clock to Max/Min, touo Tp=25°C Cu =50 pF, Ry = 4000 2 52 ns
Propagation Delay to a Logical 0" from cc =50V _ _
Down/Up to Ripple Clock, tpao Ta =26°C CL = 50 pF, Ry = 40082 2 45 ns
Propagation Delay to a Logical "'0"" from c =50V _ _
Down/Up to Max/Min, togo = 25°C Cu =50 pF, Ry = 4000 16 3 ne
Propagation Delay to a Logical 1" from Vee =60V _ _
Load to Outputs, tpu, Ta =25°C Cu = S0pF, Ry =400 2 38 "
Propagation Delay to a Logical *'1" from Vee =50V _ -
Data to Outpus, thes o5 28°c C, =50 pF, R, = 400 12 22 ns
Propagation Delay to a Logical 1" from Vee =50V _ _
Clock to Ripple Clock, toys Ta=25°C Cu =50 pF, Ry =400 oo B "
|
Propagation Delay to a Logical “1" from Vee =60V _ _
Clock to Outputs, toyy Ta =25°C Cu =50 pF, R, =400 ° % "
Propagation Delay to a Logical 1" from Vee =60V
= = 4
Clock to Max/Min, tog Ta=25°C Cu =50pF, R, = 4002 B 2 "
Propagation Delay to a Logical 1" from Vee = 6.0V
= F =
Down/Up to Ripple Clock, togy Ta =26°C CL =50 pF, Ry = 4000 2 45 "
Propagation Delay to a Logical ""1" from c =50V _ -
Down/Up to Max/Min, togy A =25°C Cu =50pF, R, =400 14 3 "
c =50V
Maximum Clock Frequency fyax o C_ =50 pF, R_ = 4009 20 25 MHz
A =25°C L L
Input Clock Frequency feLock 0 20 MHz
Width of Input Pulse tw(cLock) 25 ns
Width of Load Input Pulse tw( oap) 35 ns
Data Setup Time, tgeTup 20 ns
Data Hold Time, tyyoLp 0 ns

Note 1° "Absolute Maximumn Ratings’’ are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range'’ they are not meant to imply that the devices should be operated at these limits The table
of “Electrical Characteristics” provides conditions for actual device operation
Note 2: Unless otherwise specified min/max himits apply across the ~55°C to +126°C temperature range for the DM54191
and across the 0°C to 70°C range for the DM74191 Al typicals are given for Vee =50V and Tp = 25°C

Note 3: Only one output at a time should be shorted
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Series b4 /74

DM54198/DM74198(SN54198/SN74198) 8-bit shift register

general description

The DM54198/DM74198 is an eight-bit shift
register capable of being operated in four modes:
(1) Parallel-Load, (2) Shift-Right, (3) Shift-Left,
(4) Clock Inhibit (do nothing).

With inputs Sg and S; at logic “1” levels the
data on the A through H inputs will be entered
on the next clock pulse. Whether shifting left or
night, clocking occurs on the rising edge of the
clock pulse. During lpading shifting is inhibited.
Cascading is accomplished by connecting the
Shift-Right and Shift-Left inputs to the outputs of

Qy of the preceeding register or Q4 of the following
register respectively. Clocking is inhibited when
both mode control inputs are low. The mode
control inputs should be changed only when the
clock input is high.

- features
® Shift Frequency 35 MHz
m Power Dissipation 360 mW

logic and connection diagrams
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DM54198/DM74198

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7V Supply Voltage (V)
Input Voltage 55V DM54198 45 55 v
Output Voltage 55V DM74198 475 525 vV
Storage Temperature Range ~65°C to +150°C Temperature (T)
Lead Temperature (Soldering, 10 sec) 300°C DM54198 -55 +125 °C
DM74198 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP | MAX UNITS
Logical 1" Input Voltage Vee = Min 2 A
Logical “0"" Input Voltage Vee = Min 08 \Y
s Vee =Min lout =-800 A
Logical ““1"" Output Voltage Vi = 2V Vi =08V 24 \%
. Vee = Min lout =16 MA

Logical “0” Output Voltage Vg = 2V Vi =08V 04 \Y
Logical ““1"" Input Current Vee = Max Viy =24V 40 MA
Input Current at Maximum Input _ _
Voltage Vee = Max Vin =55V 1 mA
Logical 0" Input Current Vee = Max Vin =04V -16 mA
Output Short Circuit Current _ _ -20

(Note 3) Vee = Max Vo =0V 18 57 mA

104
Supply Current {each device) Vee = Max 72 116 mA
Input Clamp Voltage Vee = Min Iy =-12mA -15 Vv
Propagation Delay to a Logical *'0” from Vee =50V - _
Clear to Output, toao Ta=25°C CL =50pF, R =4000 35 s
Propagation Delay to a Logical “0” from Vce = 5.0V _ _
Clock to Output, tyq0 Ta =25°C Cu =50 pF, Ry =40002 % ns
Propagation Delay to a Logical ““1" from Vee =50V _ _
Clock to Output, togq Ta =25°C CL = 50pF, Ry =4000 % e
Ve =50V

Maximum Clock Frequency Th= 25°C 25 35 MHz
Minimum Clock and Clear Pulse Width Vee = 5.0V Ta =25°C, C, =50 pF 20 ns
Data Setup Time Vee = 5.0V Ta =25°C,C_ =50 pF 20 ns
Mode Control Setup Time tsgtup Vee =5.0V T, =25°C,C =50 pF 30 ns
Hold Time at Any Input, tyoLp Vee =50V Ta =25°C, C =50 pF 0 ns

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed.
Except for '“Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these
himits. The table of ““Electrical Characteristics’’ provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max himits apply across the ~55°C to +125°C temperature range for the DM54198
and across the 0°C to +70°C range for the DM74198 All typicals are given for Vog = 5.0V and Ta = 25°C

Note 3: Only one output at a time should be shorted.
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NN Series 54/74

DM54199/DM74199(SN54199/SN74198) 8-bit shift register

general description

The DM54199/DM74199 1s an 8-bit shift reg- inputs (tied together) of the following stage. Both
ister capable of being operated in three modes. Clock and Clock Inhibit are identical in function
(1) Parallel-Load, (2) Shift-Right, (3) Inhibit Clock. and may be used interchangeably to serve as

clock or a clock inhibit inputs Holding erther high
Parallel load is accomplished by applying the eight inhibits clocking; but when one is held low, the
bits of data and taking the Shift/Load control other will clock the register. Therefore the clock
input low when the clock input 1s not inhibited. inhibit input should be changed from low to high

Data appears as the output after the positive transi- only while the clock input is high.
tion of the next clock pulse. During loading .

shifting is inhibited. Shifting is accomplished

synchronously when Shift/Load 1s high and the features

clock input is not inhibited. Serial data 1s entered

at the J-K inputs. In order to cascade devices, = Shift Frequency 35 MHz

connect the Qy output of one stage to the J-K ® Power Dissipation 360 mW

logic and connection diagrams
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DM54199/DM74199

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7V Supply Voltage (Vcc)
Input Voltage ~55V DM54199 45 55 \
Output Voltage 55V DM74199 475 525 \Y
Storage Temperature Range —65°C t0 +150°C  Temperature (Ta) )
Lead Temperature (Soldering, 10 sec) 300°C DM54199 -55 +125 °c
DM74199 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN | TYP | MAX UNITS
L.ogical 1" Input Voltage Vee = Min 2 \
Logical “0" Input Voltage Vee = Min 0.3 \
o Vec=Min  loyr =-800 WA ‘
Logical 1" Output Voltage Vi = 2V Vi, = 0.8V 24 \Y
iy Ve = Min lout =16 mA
Logical 0" Output Voltage Vi = 2V Vi =08V 04 \Y
Logical 1" Input Current Vee = Max Vin =24V 40 MA
Input Current at Maximum Input _ N
Voltage Ve = Max Vin =55V 1 mA
Logical 0" Input Current Vee = Max Vin = 0.4V -16 mA
Qutput Short Circuit Current _ _ -20
(Note 3) Vg = Max Vin =0V 18 ~57 mA
104
Supply Current (each device) Ve = Max 72 116 mA
Input Clamp Voltage Vee = Min Iy = -12mA -15 \
Propagation Delay to a Logical “0" from Vee =50V _ _
Clear to Output, togo T, =25°C Co = 50 pF, Ry = 4002 35 ns
Propagation Delay to a Logical 0" from Vee = 5.0V _ _
Clock to Output, thao T, - 26°C Cu =50 pF, Ry = 4002 30 ns
Propagation Delay to a Logical "1 from Vee =50V _ . _
Clock to Output, 1y, Ta=25°C Cu = 50 pF, Ry = 40002 % ns
Ve = 5.0V
Maximum Clock Frequency T = 25°C 25 35 MHz
Minimum Clock and Clear Pulse Width Vee =50V Ta =25°C, C_ =50 pF 20 ns
Data Setup Time Vee =50V Ta =25°C, C_ =50 pF 20 ns
Mode Control Setup Time tgetup Vee = 5.0V Ta =25°C, C_ =50 pF 30 ns
Hold Time at Any Input, tyoLp Vee = 5.0V Ta=25°C,CL=50pF ] © ns

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed.
Except for ‘‘Operating Temperature Range’ they are not meant to imply that the devices should be operated at these

hmits. The table of "Elettrical Characteristics’ provides conditions for actual device operation

Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM54199
and across the 0°C to +70°C range for the DM74199. All typicals are given for Vg = 5.0V and Tp = 25°C

Note 3: Only one output at a time should be shorted.
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NN Series 54/74

DM7090/DM8090 quad inverter/dual 2-input NAND buffer

0608WaA/060LNA

general description

The DM7090/DM8090 optimizes the flexibility of
the 16-pin package by providing two 2-input
NAND gates and four inverters in the same pack-
age. The electrical specifications are totally com-
patible with all Series 54/74 devices.

schematic and connection diagrams
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DM7090/DM8090

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7 0V Supply Voltage (Vcg)
Input Voltage 55V DM7090 45 55 v
Output Voltage 5.5V DM8090 475 5.25 \Y
Storage Temperature Range -65°C to +150°C Temperature (TA)
Lead Temperature (Soldering, 10 sec) 300°C DpM7090 A -85 +125 °c
DM8090 0 70 °C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage Vee = Min 20 %
Logical “0” Input Voltage Vee = Min 08 \
Logical “1"" Output Voltage Vee = Min, Vi =08V, lgyt = -400 A 24 \
Logical 1" Output Current
Logical “0" Output Voltage Vee = Min, Viy =20V, lgyt = 16 mA 04 Vv
Logical 1" Input Current Vee = Max, Vi = 24V 40 MA
Ve = Max, Vi = 5 5V 1 mA
Logical "0 Input Current Ve = Max, Vg = 04V -16 mA
Output Short Circutt Current _ _ DM7090 -20
{Note 3) Vee =Max, Vour =0 DM8090 -18 55 mA
Supply Current — Logical 1" Vee = Max, Vi = 0 17 mA
(each device}
Logical 0" Vee = Max, Viy =50V 31 mA
Input Clamp Voltage Vec =50V, hy=-12mA, To =25°C -10 -156 \%
Propagation Delay to a Logical 0" Vec =50V 9 15 ns
from Inputs to Outputs, togo Ta=25C
Propagation Delay to a Logical 1" Vee =50V 13 25 ns
from Inputs to Outputs, tyqs Ta=25C

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for ""Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these imits. The table
of “Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max limits apply across the ~65°C to +125°C temperature range for the DM7090 and
across the 0°C to 70°C range for the DM8090. All typicals are given for Vec=50Vand Tp = 25°C
Note 3: Only one output at a time should be shorted
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NN Séries 54/74

L608NA/L60LNA

DM7091/DM8091 quad 2-input NAND buffer

general description

The DM7091/DM8091 provides four 2-input gates The electrical specifications are totally compatible
each with a fan-out of 30, in the same package. with all Series 54/74 devices.

schematic and connection diagrams
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DM7091/DM8091

absolute maximum ratings

operating conditions

MIN MAX UNITS
Supply Voltage 70V Supply Voltage (Vcg)
Input Voltage 55V DM7091 45 55 A
Output Voltage 55V DM8091 475 525 \"
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C Tenép'\;;a(;;;e (Ta) _55 125 °c
DM8091 0 70 °c
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logtcal 1" Input Voltage Vee = Min 2 \
Logical 0" Input Voltage Vee = Min 0.8 \
Logical 1" Output Voltage Vee =Min, Vi =08V, lgyr=-12mA 24 \%
Logical “0" Output Voltage Vee=Min, Viy =20V, lgyt =48 mA 04 \Y
Logical “1" Input Current Ve = Max, Vi = 2.4V 40 MA
Ve = Max, Vi = 5.5V 1 mA
Logical 0" Input Current Ve = Max, Vi = 0.4V -1.6 mA
Output Short Circuit Current Vee = Max -18 ~-70 mA
(Note 3)
Supply Current — Logical “1" Vee = Max, Viy =0 15 mA
Logical 0" Vee = Max, Vi =50V 46 mA
Input Clamp Voltage Vee =5.0V, T =25°C, |y = =12 mA -10 -15 \Y
Propagation Delay to a Logical 0" Vce = 5.0V 8 15 ns
from Any Input to Output, togo Ta= 25°C
Propagation Delay to a Logical 1" Vee = 5.0V 13 22 ns
from Any Input to Output, teg Ta=25°C -

Note 1 “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed Except
for "Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of “Electrical Characteristics’’ provides conditions for actual device operation
Note 2 Unless otherwise specified min/max limits apply across the -556°C to +125°C temperature range for the DM7091 and
across the 0°C to 70°C range for the DM8091 All typicals are given for Voc =50V and Tp = 25°C
Note 3 Only one output at a time should be shorted
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NN Series 54/74

Z608WA/Z60LNA

DM7092/DM8092 dual 5-input NAND gate

general description features

The DM7092/DM8092 s a dual 5-input NAND ® Series 54/74 compatibility

gate utilizing TTL (Transistor-Transistor Logic). ® No longer necessitates use of SN5430/SN7430
The device fills a gap in the standard 54/74 series (eight-input-gate) for the five-nput function

In that it replaces two single 8-input gates (with
tied inputs) or an assembly of smaller gates. Also
either of the two 5-input gates can be used as a
smaller gate.

® Specifications identical to standard SN54XX/
SN74XX gate

logic and connection diagram

Dual-In-Line and Flat Package

Vee

Iﬂ Jn |1z In 10 9 8

c

1 2 3 |4 5 3 7

GND
TOP VIEW

1111



DM7092/DM8092

Supply Voltage
Input Voltage
Output Voltage

Operating Temperature Range
DM7092
DM8092

Storage Temperature Range

absolute maximum ratings (Note 1)

v
5.5V
5.5V

-55°C to +125°C
0°C to +70°C
-65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP | MAX | UNITS

Logical ‘1" tnput Voltage %% 20 Y
Logical “0" Input Voltage %—ggg—J \\jzz : :3,\3/\/ 08 Y
Logical "'1" Output Voltage —g—m—%ﬁ;—;———\\j—zz—:%g\? lout = 400 uA, V| = 0 8V 24 \
Logical ‘0" Output Voltage g%ggg—-—%:———zg:v— lout = 16 MA, V| =2 0V 04 Y
Logical 1" Input Current —gm—;ggg—v%z—:g%\r Vin =24V 40 MA
O ROEETRY e
Logical ‘0" Input Current —gm;gg; xzzZ—g% Vin =04V -16 mA
Ou:ﬁ;i)tt:gc;r( Circuit Current %;ggg ] \\;zz : g g;/T Vour = OV :fg 56 mA
A REOCTC R | e
Logical 0" —gmggg ——‘lez: 2%/7 Vin =50V 3] 51| mA
Input Clamp Voltage Vee =50V, Iy ==12mA, T4 =25°C -15 Vv
Propagation Delay to a Logical 0", tp4o Vee =50V, Ta=25°C,C=50pF 8 15 ns
Propagation Delay to a Logical ‘1", tpyy Vee=50V,Ta= 25°C, C =50 pF 13 25 ns

for actual device operation.

Note 1: “‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed. Except for “‘Operating Temperature Range’ they are not meant to imply that the
devices should be operated at these limits. The table of ‘‘Electrical Characteristics” provides conditions

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature
range for the DM7092 and across the 0°C to 70°C range for the DM8092. All typicals are given for
Vge = 5.0V and Tp = 25°C,

Note 3: Only one output at a time should be shorted.
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DM7093/DM8093 TRI-STATE quad buffer
DM7094/DM8094 TRI-STATE quad buffer

general description

The DM7093/DM8093 and DM7094/DM8094 are
quad 2-input buffers which accept normal TTL or
DTL input levels and have outputs which provide
either normal low-impedance TTL output charac-
teristics or a high impedance state. One of the two
inputs to each buffer is used as a control line to
gate the output into the high impedance state. The
other input simply passes the non-inverted data
through the buffer. The DM7093/DM8093 and
DM7094/DM8094 differ only in the activating
logic state of the control input. The
DM7093/DM8093 provides the high impedance
state when a logical ‘1" i1s applied to the control
input; the DM7094/DM8094 operates similarly
with a logical “0".

features
® Series 54/74 TTL and 930 DTL Compatible

® Same Pin Breakout as SN5400/SN7400 TTL
and 946 DTL

Series b4/74

® Up to 128 Buffers can be Connected to a Com-
mon Bus-Line

® 12 ns Propagation Delay
® High Capacitive Drive Capability

= |ndependent Control of each Buffer

Thisunique TRI-STATE concept allows outputs to
be tied together and then connected to a common
bus line. Normal TTL outputs cannot be con-
nected due to the low-impedance logical 1" out-
put current which one device would have to sink
from the other. If however on all but one of the
connected devices both the upper and lower out-
put transistors are turned off, then the one remain-
ing device in the normal low impedance state will
have to supply to or sink from the other devices
only a small amount of leakage current. This is
exactly what occurs on the DM7093/DM8093 and
DM7094/DM8094.

(Continued on following pages)

logic and connection diagram

Y608WA/Y60LINA'€E608INA/E60LINA

Dual-In-Line and Flat Package

Vcc  CONTROL DATA  OUTPUT  CONTROL DATA  OUTPUT

RN RN D YRR P
rr p F [ F

7

CONTROL DATA OUTPUT  CONTROL DATA outPuT GND
TOP VIEW |
* Inverted on DM7093/DM8093 only !
truth tables
DM7093/DM8093 DM7094/DM8094
DATA | CONTROL | OUTPUT DATA | CONTROL | OUTPUT
1 0 1 1 1 1
0 0 0 0 1 0
X 1 Hi-Z X 0 Hi-Z

X = Irrelevant X = Irrelevant
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DM7093/DM8093,DM7094/DM8094

absolute maximum ratings
Supply Voltage v

Storage Temperature Range

-65°C to +150°C

Input Voltage 55V Operating Temperature Range .
Output Voltage 5.5V DM7093, DM7094 -65°C to +125°C
o
Time that two bus-connected devices may be in DM8023, DM8094 0°C to +70°C
o
opposite low impedance states simultaneously Lead Temperature (Soldering, 10 sec) 300°C
(5% duty cycle) Indefinite
electrical characteristics (Note 1)
PARAMETERS CONDITIONS MIN TYP | MAX UNITS
(NOTE 3) (NOTE 3)
DM7093/94 Vce =456V N
Input Clamp Voltage e T, =25°C, Iy =-12mA -16 \
DM8093/94 Ve =475V
o DM7093/94 Ve =45V
Logical 1" Input Voltage —— e ——— 20 \%
DM8093/94 Vee =475V
s DM7093/94 Ve =45V
Logical 0" Input Voltage —— oe \%
DM8093/94 Vee =476V
o DM7093/94 Vee =55V
Logical 1" Input Current ——— e V| =24V 40 LA
DM8093/94 Vee =525V
e DM7093/94 Ve =65V
Logical “1” Input Current ———e=—e—— VN =55V 1 mA
DMB093/94 Vee =525V
Logical “0" Input Current DM7093/94 Vec =55V Vi =04V 16 mA
(Control Input Only) DM8093/94 Vee =525V
VeonTrow =20V (DM7093/8093)
Logical “0" Input Current DM7093/94 Ve =55V Vi =04V 08V (DM7094/8094) -40 uA
(Data Input Only) DM8093/94 Vec=528v " VeonTrow =08V (DM7093/8093) -16 mA
20V (DM7094/8094)
s DM7093/94 Vec =45V 1, =-20mA
Logical 1" Output Voltage —l 24 v
DM8093/94 Vee =475V I, =-52mA
e DM7093/94 Vec =45
Logical 0" Output Voltage [ 1, =16 mA 04 \
DM8093/94 Vec =475
Output Short Current DM7093/94 Vec =58V ov -30 -45 | -70 A
(Note 2) DM8093/94 Vec =525V ° -28 -45 | -70
DM7093 Vee =65V
Supply Current [ 54 mA
DM8093 Vee =525V
DM7094 Ve =65V
Supply Current e 62 mA
DM8094 Vee =525V
DM7093/94 Veg =556V V, =24V 40 uA
Output Disable Current —
DM8093/94 Vee =526V V, =04V -40 uA
Vee =0V
Vee Clamp ee 15 v
Iy =12mA
Vee =0V
Ground Clamp e -15 v
lo=~12mA
DM7093/8093 | V¢ =50V 12 23 ns
K A Ey
P DM7094/8094 | T, = 25°C 12 | 2 ns
DM7093/8093 | Ve =50V 12 18 ns
t v
pao DM7094/8094 | T, = 25°C 2 | o ns
DM7093/8093 | Ve =50V 10 ns
N DD
™ DM7094/8094 | T, =25°C 12 18 ns
DM7093/8093 | Ve =50V 14 24 ns
[ piihitiiacid
o DM7094/8094 | T, =25°C 18 | 29 ns
DM7093/8093 | V¢ =60V 14 21 ns
¢ _
b DM7094/8094 | T, =25°C 1@ | 21 ns
DM7093/8093 | Ve =50V 13 2 ns
1
e DM7094/8094 | T = 25°C 13| 25 ns

NOTE 1' Unless otherwise specified the min-max limits across the -55°C to +125°C temperature
range for the DM7093 & DM7094 and across the 0°C to 70°C temperature range for the DM8093 &
DM8094 Ali typicals are given for Vo = 5 0V and Tp = 25°C
NOTE 2. Only one output at a time should be shorted

NOTE 3. MIN and MAX values refer to the absolute values
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general description (cont.)

A typical system connection is shown in Figure 1
While true thatina TTL system open-collector gates
could be used to perform the logic function of
these TRI-STATE elements, neither waveform in-
tegrity nor optimum speed would be achieved. The
low output impedance of the DM7093/DM8093
and DM7094/DM8094 provides good capacitance
drive capability and rapid transition from the
logical 0" to logical 1" level thus assuring both
speed and waveform integrity.

It is possible to connect as many as 128 devices to
a common bus-line and still have adequate drive
capability to allow fan-out from the bus. The
example shown in Figure 2 indicates how this
guarantee can be made under worst-case condi-
tions.

Another advantage of these buffers is that in the
high impedance state their inputs do not present
the normal loading to the driving device. This is
significant when 1t is desirable to transmit in both

sTANuA:n m BUS LINE

OTL CIRCUITS

|

DM8093 or
0M8094

"I

CONTROL =
LOW IMPEDANCE OUTPUT

|

° I I |
DM8093 or
0OMB094

CONTROL =
HIGH IMPEDANCE OUTPUT

]

11

DMB8093 or
DMB09a

CONTROL =
HIGH IMPEDANCE OUTPUT

FIGURE 1

BUS LINE

directions over a common line. Figure 3 illustrates
such a system. Assume one device in group A is
driving the bus-line; and the gates at B are receiv-
ing the signals. All outputs at C and D are gated
into the high-impedance state. Normally the fan-
out from the driving gate at A would be calculated
at 4—2 from B and 2 from D, plus additional slight
loading from those outputs in the high impedance
state. But since the logical “0” input current on
D’s inputs deliver only 40 uA when these devices
are gated into the high impedance state, the load-
ing is significantly reduced. It's true that the logi-
cal 1" fan-out remains the same (40 uA times the
number of inputs and high-impedance-state out-
puts). However since the logical ““1’* fan-out capa-
bility of these tri-state devices is 130 while the
logical 0" fan-out capability is only 10, it is
obvious that the logical 0" fan-out is the limiting
item and that a significant increase in the number
of inputs which can be tied to the bus-line can be
achieved by reducing the number of ~1.6 mA logi-
cal 0" loads.

120 mA FOR DRIVING OTHER
L INP!

—j\

|

SELECTED AS
LOW IMPEDANCE
DEVICE

52mA

DMB093 or
DM8094

||

P 40 4A x 127

L4 DEVICES -

508 mA
40 A

LEAKAGE
CURRENT

GATED INTO
HI IMPEDANCE

DM8093 or
0MB034

||

GATED INTO
HI IMPEDANCE

A

40 A
LEAKAGE
CURRENT

DM8093 or
DM8094

FIGURE 2

Liso

FIGURE 3

1-115

Y608WA/Y60LINA'E608INA/E60LNA




N

N

Series 54/74

DM7095/DM8095,DM7097/DM8097 TRI-STATE® hex buffers
DM7096/DM8096,DM7098/DM8098 TRI-STATE hex inverters

general description

Each of the devices described herein are used to
convert standard TTL or DTL outputs to TRI-
STATE outputs. The DM7095/DM8095 and the
DM7097/DM8097 do so with no logic inversion; the
DM7096/DM8096 and DM7098/DM8098 provide
the logical opposite of the input signal. The
DM7095/DM8095 and DM7096/DM8096 control
all six devices from common inputs; the
DM7097/DM8097 and DM7098/DM8098 control

four devices from one input and two from another
input.

features

® Maximum package utilization

® Typical power dissipation
DM7095/DM8095, DM7097/DM8097 325 mW
DM7096/DM8096, DM7098/DM8098 295 mW

m Typical propagation delay 15 ns

DM7095/DM8095,DM7097/ DM8097
DM7096/DM8096,DM7098/DM8098

connection dlag rams (Dual-In-Line and Flat Packages)

DM7095/DM8095 DM7096/DM8096
Vee IS, N OUT, Ny OUT, N, OUT, Vee OIS, N, OUT, N, OUT, W, OUT,
16 15 1 ,n 12 l“ 10 3
1 H 3 4 5 6 7 8 1 2 3 a 5 6 7 8
LA S L S S AR A
TOP VIEW TOP VIEW
DM7097/DM8097 DM7098/DM8098
Vee DIS, INg. 0OUTg INg. ouTg Ny ouT, Vee oISy INg. ouTg INg. ouT,, INg ouT,
Jm 1‘5 lu ]13 ltz ||| |m |9 15 Iw 1 13 12 1" Im 9
) i
1 2 3 4 5 la |1 |s 1 2 3 4 5 5 7 8
oS, N,  OUT, N, OUT, Ny OUT;  GND OIS, N, OUT, N, OUT, N, OUT, GND
Top viEw TOP ViEW
truth tables
DM7095/DM8095 DM7096/DM8096
DISABLE | INPUT DISABLE | INPUT
DIS, DIS, INPUT | QUTPUT DIS DIS, INPUT | OUTPUT
0 0 0 0 0 0 o 1
0 0 1 1 0 1 0
0 1 X H-z 0 1 X H-z
1 0 X H-z 1 0 X H-z
1 1 X H-z 1 1 X H-z
DM7097/DM809 DM7098/DM8098
DISABLE | INPUT DISABLE | INPUT
DIS, DIS, INPUT [ OUTPUT DIS, DIS, INPUT | OUTPUT
0 0 0 0 0 0 0 1
0 0 ! 1* *Output 5-6 only 0 0 1 0 R
X 1 X H‘ZH **Output 1-4 only X 1 X H'Z“
1 X X Hz X = Irrelevant 1 X X Hz
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O O
absolute maximum ratings(Note 1) operating conditions S S
MIN MAX UNITS o0 ©
Supply Voltage 7V Supply Voltage (Vcg) (o) 4]
Input Voltage 5.5V DM7095/6/7/8 45 55 \ NN
Output Voltage 5.5V DM8095/6/7/8 4.75 5.25 v O O
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C Tenép&r;aé;;e/é’/lﬁé 55 +125 °c 5 g
Time that 2 bus-connected devices may be in opposite DM8095/6/7/8 o 70 °c oo
low-impedance states simultaneously . . . Indefinite
0 ©
[« 3)]
electrical characteristics/(Note 2) o Re)
PARAMETER CONDITIONS MIN TYP MAX UNITS ~ §
Logical ““1** Input Voltage Vee=Min T =25°C 20 \ 8 8
| o - 08 v o N
Logical 0" Input Voltage Vee = Min I
DM7095/6/7/8 lo =-2.0mA ol w)
g //S = L0024 \2
Logical 1" Output Voltage DMB8095/6/7/8 Vee = Min lo = -5 2 mA " 2 g g
Logical ““1”” Output Current 0 ©
=M Io=32mA 04 \
Logical 0" Output Voltage Vee "o m oo
(-]
Vin =05V 0N
| - -40 A
Third State Input Current Ve = Max DIS =20V u
~ Vo =24V 40 HA
Third State Output Current Ve = Max Vo = 04V 40 uA
ain _ Vin =24V 40 uA
Logical 1" Input Current Ve = Max Vi =5 5V 1 mA
gy ‘ Vin = 04V -16 mA
Logical 0" Input Current Ve = Max DIS = 0 4V
Output Short Circurt Current
- - - - -1 A
(Note 3) Vee = Max Vg =0V 40 80 5 m
DM7095/7
Shance o 65 85
Supply Current DM8095/7
Ve = Max mA
(each device) DM7096/8
SAanoR /e 59 77
DM8096/8
Input Clamp Voltage Vee=Min Iy =-12mA -15
Output Ve Clamp Voltage Vee=0V  Ig=12mA 15
Output Ground Clamp Voltage Vee =0V Ig=-12mA -15
DM7095/7 Vee =50V
— =2 o 14 22 s
'zm"agff,'gf,‘ f'?e:y[;°ta DM8095/7 | T, - 25°C "
: °g'°at out om ata DM7096/8
nput to DUTPUt, thao DM8096/8 10 16 ns
DM7095/7 Vee =50V
tropag:l’tl!;)'r'\ fDe!athota DVB09E/T Ta<25°C , 10 16 ns
: °9'tat o t"’i"t at DM7096/8 \
nput to BUIPUt, toan DM8096/8 N 17 ns
Delay from Disable Input to High
g Vee =50V
Impedance State (from Logical ‘1 o 6 1 ns
Ta=25C
Level), t1y
Delay from Disable Input to High Ve = 5 0V
Impedance State (from Logical "'0"" cc ° 16 27 ns
Ta=25C
Level), ton
Delay from Disable Input to Logical 1" Vec =50V 27 35 ns
Level (from High Impedance State), ty4 Ta=25°C
Delay from Disable Input to Logical 0" Vee =50V 24 37 ns
Level (from High Impedance State), tyo Ta=25°C
Note 1 “‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed Except
for ""Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of ““Electrical Characteristics’’ provides conditions for actual device operation
Note 2. Unless otherwise specified min/max limits apply across the -56°C to +125°C temperature range for the
DM7095/6/7/8 and across the 0°C to 70°C range for the DM8095/6/7/8 All typicals are given for Voo = 50V and Ta =
25°C
Note 3. Only one output at a ime should be shorted
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DM7121/DM8121

L\_‘

Series 54/74

DM7121/DM8121 TRI-STATE ® eight channel digital multiplexer

general description

The DM7121/DM8121 multiplexes digital signals
from eight lines to one line. Two outputs provide
either true or complement information. Three
select lines determine which of the eight input
lines are routed to the output. A strobe input is
provided which when taken to the logical ‘1"
state overrides all other inputs and places the
outputs in a defined state.

This unique state turns off both upper and lower
output transistors thus presenting a high impedance
state and allowing numerous outputs to be con-
nected to a common bus-line. Only one device at a
time may be in the normal output state when
connected in this manner. The logical ‘0" state on
the strobe line was selected as the level which

places the device in the normal output state, be-
cause the logical “0" state i1s usually the unique
state which occurs on such devices as the SN5442/
SN7442 and SN54154/SN74154 decoders

features

Performs parallel-to-serial conversion

Pin compatible with SN54151/SN74151

Strobe over-ride ’

15 ns typical propagation delay

150 mW typical power dissipation

Outputs can be connected to a common bus-line

logic diagram

outeuT
DISABLE

0aTa
INPUTS. ht

DaATA 8
SELECT < B
(BINARY)

connection diagram
Dual-In-Line and Flat Package

DATA INPUT DATA SELECT

Vee a 5 6 7 A ] 4
16 15 14 13 12 11 10 9

0, 0 05 0, A 8

0, 3

0z 0y 0o Y w 5

[ Q
I| 2 3 4 5 6 7 |x
3 2 1 0 Y W STROBE GND

DATA INPUTS ouTPUTS

TOP VIEW

truth table

INPUTS
D1 D;

OUTPUTS
v |w
HZ|HZ
o

STROBE | Dy

S
5
o
&S
o
15
o
&
o
&
N

__-_____ooaoacaoxn
P
P T
A
o r x < x < x e xxx o
VO
o r ok xx ok x ek ko x
o r x < r %o xxx
< x ok m e x o xm
PR
%~ o %k xxx <k xx xx
e x r rx < x < xxx
e-e-o-06-c-o-o-
e c-c-e-e--
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absolute maximum ratings (Note 1)

LZL8INA/LZLLING

Supply Voltage 7v
Input Voltage 5.5V
Output Voltage 5.5V
Operating Temperature Range DM7121 -55°C to +125°C

DM8121 0°C to 70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN |TYP MAX UNITS

DM7121 | Ve =456V

Logical 1" Input Voltage DM8121 Vcc:m 2 \%
Logical “0" Input Voltage gg%——x%:—:gsv—v 08 \2
Logical “1” Output Voltage g%:—;:—x—z:‘%_ :251 } :g ?:\m 24 v
Logical “0" Output Voltage g%g:—g———z—zg%— loyt = 16 MA 04 \
Logical 1" Input Current %—A% Vin =24V 40 HA
%}—%%ﬁ%’v Vin =55V 1 mA
Logical “0" Input Current %%&% Vin =04V -16 mA
Output Short Circuit Current  DM7121 | Vo =55V -20 -55
(Note 3) BMET21 | Ve = 525V -18 -85 mA
Supply Current gm;:g}»%% 31 51 mA
Input Clamp Veltage %%%% Ta =25°C, iy = 12 mA -15 v
Output Ve Clamp Voltage g%—;—:g—:——%::—g;/v lo=%+12mA, T5 = 25°C Veet 156 A\
Output Ground Clamp Voltage %% lo=-12mA, T = 25°C -15 \%
Third State Output Current DM7121 | Vee =55V Vo =24V or 04V -40 40 HA

DM812T | Ve =5 25V

Propagation Delay Time to Vee =50V, C =15 pF, R = 40092 18 36 ns
Logical “1” from A,B,C or D

Propagation Delay Time to Vee =50V, CL = 15 pF, R_= 40002 21 33 ns
Logical 0" from A,B,C or D

Propagation Delay Time to Vee =50V, C_ =15 pF, R_ = 40092 17 30 ns
Logical 1" from Strobe

Propagation Delay Time to Vee =50V, C_ =15 pF, R = 40082 18 27 ns
Logical 0" from Strobe

Delay from Strobe to High Impedance Vee =50V to W Output 4 8 ns
State (from Logical 1" Level), t1y Ta = 25°C Y Output 4 8

Delay from Strobe to High Impedance Vec =50V o W Output 15 30 ns
State (from Logical “0" Level), ton Ta=25°C Y Output 14 28

Delay from Strobe to Logical 1" Level Vee =50V o W Output 15 30 ns
(from High Impedance State), t,, Ta=25°C Y Output 15 30

Delay from Strobe to Logical 0" Level Vec =50V © W Output 19 38 ns
(from High Impedance State), tno Ta=25°C Y Output 18 36

Note 1 “Absolute Maximum Ratings’* are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these hmits The table of “’Electrical Characteristics”” provides conditions
for actual device operation

Note 2 Unless otherwise specified min /max limits apply across the -55°C to +1256°C temperature
range for the DM7121 and across the 0°C to 70°C range for the DM8121 All typicals are given for
Voe =50V and Ty = 25°C

Note 3 Only one output at a time should be shorted

1-119



DM7123/DM8123

\Y

N

DM7123/DM8123 TRI-STATE ©

quad 2-input multiplexer

general description

The DM7123/DM8123 consists of four 2-input
multiplexers with common input select logic and
common output disable circuitry. It allows two
groups of four bits each to be multiplexed to four
parallel outputs. When the Enable input i1s at the
logical 0" level the outputs are conventional TTL.
However, when a logical 1" is applied, the outputs
assume a high-impedance state. Both upper and
lower output transistors are turned off and the
resulting condition allows many devices to be
connected to a common bus line without loading
down or being loaded down by other devices on
the line.

Series 54 /74

The DM7123/DM8123 is pin compatible and func-
tionally compatible with the FSC 9322 and the
SN54157/SN74157 except for the TRI-STATE
capabulity.
features
® Typically 10 ns from data to output

Power dissipation 200 mW typ
_ TRI-STATE outputs

Pin compatible with FSC 9322 and SN54157/
SN74157

® Diode clamped inputs

logic diagram

sELEcN‘—Df L4
-

Vee =PIN 16
GND=PINg

15
EMABLE—D#

2o

connection diagram

Dual-In-Line and Flat Package

Vec  ENABLE  loc hhe Zc loo

|1s |15 Im lu l1z In

2o

ho
oo

I 1 I 2 I 3 I 4 Is I 6 I 7 Iu
SELECT  loa ha Zn log. he Zs
TOP VIEW

Zc Zg Za

truth table

ENABLE | SELECT ::’\IPUI: OUTPUT
1 X X X | Hi-ZState
0 1 X 0 0
0 1 X 1 1
0 0 0 X 0
0 0 1 X 1
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absolute maximum ratings (Note 1)

Supply Voltage

Input Voltage

Output Voltage

Operating Temperature Range
DM7123
DM8123

Storage Temperature Range

v
5.5V
5.5V

-55°C t0 125°C

0°C to 70°C

-65°C to 150°C

SZLSWh/SZLLING

Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note2)
PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
vge DM7123| Vec = 4.5V
— 1 ¢cCc_ = . \
Logical “1” Input Voltage DMB123 | Voo =4.75V 2.0
e DM7123| Vcc = 4.5V
Logical “0” Input Voltage DMB123] Voo =475V .8 \%
viyer DM7123| Vo =45V lgur = —20mA, Vi = 2V
—_— 2 'cc rE . \%
Logical 1" Output Voltage DMB123 | Voo =275V Iyt = ~52mA, Viy = 2V 2.4
e DM7123 | Ve = 4.5V - _
Logical “0” Output Voltage WW lout = 16 MA, Viy 8V 4 \%
DM7123| Ve =56V 0.40 < VoLp < 2.4V
— = -40 40 A
Third State Output Current DMB123 | Voo =525V Vi (Enable) = 2V u
e DM7123 | Vg = 5.5V ~
Logical “1” Input Current BMB123 | Voo =5 25V ViN=24V 40 MA
DM7123 | Ve = 5.5V -
DMBI23 [ Voo =525V VN =58V ! mA
v DM7123 | Ve = 5.5V
—_— e = -1. -1 A
Logical “0” Input Current DMB123 | Voo = 5.25V VN = 0.4V 1.0 6 m.
Output Short Circuit Current  DM7123 | Vo =5 5V
200 Vee T OV =4, - -50 |[-70 A
(Note 3) DM8123 | Ve = 5 25V Vin = 4.5V 30 m
DM7123 | Ve =55V V,y (Enable) = 4 5V
_ 4 51 A
Supply Current DMB8123 | Ve =525V Other Inputs OV 0 m
DM7123 | Ve = 5.0V
Z e ] =_ - - Vv
Input Clamp Voltage DMB123 W iy =-12mA 10 15
Propagation Delay to a Logical “0" from | Vge =50V 5 1 18 ns
Data to Output, tyao Ta=25°C
Propagation Delay to a Logical “0" from | V¢c =5 0V
17 24
Select to Z, tpao Ta=25°C 8 ns
Propagation Delay to a Logical “1” from | V¢ = 5.0V 4 8 15 ns
Data to Output, toqs Ta=25°C
Propagation Delay to a Logical “1” from | Vcc =50V
5 15 23
Select to Za, toas Ta=25°C ns
Delay from Disable to High Impedance Vee =50V a 7 1 ns
State (from Logical 1" Level), tp Ta=25°C
Delay from Disable to High Impedance Vee =50V 9 19 27 ns
State (from Logical “0” Level), ton Ta=25°C
Delay from Disable to Logical 1" Level | Ve =5.0V 9 18 25 ns
(from High Impedance State), tyy; Ta=25°C
Delay from Disable to Logical “0" Level |V¢c=5.0V
(from High Impedance State), to Ta=25°C 10 z 30 s

Note 1: ‘‘Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’' they are not meant to imply that the
devices should be operated at these limits The table of “’‘Electrical Characteristics”’ provides conditions

for actual device operation

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature
range for the DM7123 and across the 0°C to 70°C range for the DM8123 All typicals are given for

Vee =50V and Tp = 25°C

Note 3: Only one output at a ime should be shorted
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DM7130/DM8130, DM7160/DM8160

N

N

Series 54/74

DM7130/DM8130 10-bit comparator
DM7160/DM8160 6-bit comparator

general decription

The DM7130/DM8130 and DM7160/DM8160 com-
parators determine equality or non-equality be-
tween two binary words. The DM7130/DM8130
compares two ten-bit words while the DM7160/
DM8160 compares two six-bit words. A strobe
over-ride is provided on both devices which when
taken to a logical “1" will force the output to a
logical 1",

features
= Series 54/74 compatible
® 20 ns typical compare delay

® Typical power dissipation
DM7130/DM8130
DM7160/DM8160

240 mW
205 mW

® QOpen collector outputs for expandability

logic and connection diagrams

Dual-In-Line and Flat Package

lr lu Is lw Iu lu
z Ay By A, B, STROBE GND

TOP VIEW

Dual-In-Line and Flat Package

Voo B A

[ A
Ius 15 Ju |u ||z

FrrrrrrrT
A 8 A 8 A 8, STROBE  GND

TOP VIEW

DM7160/DM8160

STROBE z
S
1 1
0 1
0 0

DM7130/DM8130
truth table
CONDITION
A=B,A#B
A=B
A¥#B
For DM7130/DM8130:
(A)=Ag------ Ao
(B)=Bg------ Bo

Z=S+[Xg-Xq-Xa-

For DM7160/DM8160

Z=S+[Xg -Xq - Xy - X3

where

X3

< Xa+Xs+ Xg - X+ Xg+ Xg]

+Xa +Xs )

Xg=Ag Bg +Ag Bo, X;=A; By +A; By
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absolute maximum ratings (Note 1)

Supply Voltage v
Input Voltage 5.5V
Output Voltage 5.5V
Operating Temperature Range DM8130, DM8160 0°C to 70°C

DM7130, DM7160  -55°C to +125°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

0918INA/09LLINA ‘O€ELBINA/OELLING

PARAMETER CONDITIONS MIN TYP MAX UNITS

Logical 1" Input Voltage gm;:ig:gm;:gg xzz : : EXV 2 \
vt ¥ v IO | 00 o | v
Logical “1 Output Current gm;:gg:gm:gg xzz - Z g;/v Vour =55V 100 uA
Logical 0" Output Voltage gm;}gg:gm;:gg xzz — 13;/\/ loL= 16 mA 02 04 v
Logical ““1” Input Current gm;:gg/gm;:gg xzz : Z g;/V Vin =24V 40 MA

OMEIODVETRD | Ve sy Vi~ SSV v e
Logical 0" Input Current gm;:gg'gx;:gg \\;zz : : Z\S/V Vin =04V -16 mA
Suply Current OMATA0DWET0 | Ves =525V @ | o | ma

oo | vee-sov 0w | m
Input Clamp Voltage gm;:gggx;:gg xzzz : ?;/V Iin=-12mA, T, = 25°C -15 \
:cg:zg:z:rldezlav t0 a Logical “0" from Strobe ¥§c==2:o%\/ See ac test circuit 20 30 ns
Z%)Z?::Snt:?lav to a Logical 1" from Strobe ¥EC= ‘220%" See ac test circuit 9 18 ns
:’:Jc[))z?;::rlzzlay to a Logical “0" from Data ¥Ei=2:D()CV See ac test circuit . . o
Fropaaton Delay 93 Logal "V fomData | Ve “80V g st 5 | 2 |

Note 1: ‘‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for '“Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these mits The table of ‘“Electrical Characteristics’”’ provides conditions
for actual device operation

Note 2: Unless otherwise specified min/max hmits apply across the -55°C to +125°C temperature
range for the DM7130 and DM7160 and across the 0°C to 70°C range for the DM8130 and DM8160
All typicals are given for Ve =50V and Tp = 25°C.
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DM7131/DM8131,DM7136/DM8136

N

N

Series 54/74

DM7131/DM8131, DM7136/DM8136 6-bit unified bus comparator

general description

The DM7131/DM8131, DM7136/DM8136 com-
pare two binary words of two-to-six-bits in
length and indicates matching bit-for-bit of the
two words. Inputs for one word are 54/74 series-
compatible TTL inputs, whereas those of the
second word are high impedance receivers driven
by a terminated data bus. These bus inputs in-
clude 1V typical hysteresis which provides 1.8V
noise immunity. The DM7131/DM8131 has active
pull up output and goes to the low state upon
comparison. The DM7136/DM8136 has open-
collector output which goes to high state upon

comparison and is expandable to n bits by col-

lector-ORing. Both devices have an output latch
which is strobe controlled.

The transfer of information to the output occurs
when the STROBE input goes from a logic 1"

to logic ‘0’ state. Inputs may be changed while
the STROBE is at the logic “1" level without
affecting the state of output. These devices are
useful as address comparators in computer systems
utilizing unified data bus organization.

features
m | ow bus input current < 15 uA typ
® High bus input noise immunity 1.8V typ

® High fan out
® |nput clamping diodes
®m Qutput compatible with TTL circuits

® Qutput latch provision

logic and connection diagrams

"
Dﬂ DL
DJ"

R = HIGH IMPEDANCE
BUS RECEIVER

Dual-In-Line and Flat Package

. U

(BUS INPUT) B1 1 =i

— 16 Vec

(TTL INPUT) T1 2 = p— 15 B6

oUTPUT B2 3 = P14 T6
(Om7131)

T2 4= 13 85
ouTPUT 83 5~ —12 T5
(OM7136)

T3 6 = 11 B4

STROBE 7 — —10 T4
GND 8 ~— —9 outpur

TOP VIEW
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absolute maximum ratings operating conditions
>
' "MIN  TYP MAX  UNITS

Supply Voltage v Supply Voltage
TTL and Strobe Input Voltage 55V DM7131,DM7136 4.5 5 5.5 v
Fan Out 10 DM8131,DM8136 475 5 5.25 v
Storage Temperature Range -65°C to +150°C Temperature (Ta)

N DM7131,DM7136 -65 +25 +125 °C

DM8131,DM8136 0  +25 +70 °c

electrical characteristics (Operating Temperature Range — Unless Otherwise Specified)

‘9€L8INA/9ELLINA’LELBINA/LELLING

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input ““1”” Voltage (Except Bus Inputs) Vee =Min 20 4
Input “0” Voltage (Except Bus Inputs) Vee = Min 08 v
Bus Input 1" Threshold Voltage DM7131,DM7136 165 225 265 v
’ DM8131,DM8136 180 225 250 ‘fV
Bus Input 0" Threshold Voltage DM7131,DM7136 097 13 163 v
DM8131,DM8136 105 13 155 v
Input Clamp Diode Voltage ~ Vee = Max, Iy = -12 mA -15 v
Ta=+25°C
TTL Input 1" Current Vee =Max, Vi =2 4V 40 HA
Vin =55V 1 mA
TTL Input “’0" Current Vee =Max, Vi =04V -16 mA
Strobe Input “1” Current Ve =Max, Viy =24V 80 HA
» Vin=55V 2 mA
Strobe Input 0" Current Ve =Max, Viy =04V -24 mA
Maximum Bus Input Current Vee =Max, Viy =4V 15 50 : MA
Vee =0V, Vi =4V 1 50 uA
Logic ‘0" Output Voltage Vee =Min, lgyt = 16 mA 04
Logic ““1" Output Voltage Vee =Min, oyt =-400 tA DM7131 24
° DM8131
Logic 1" Output Current Vee = Max, Vour = 5V DM7136 250 uA
DM8136
Output Short Circuit Current Ve = Max, Vout = 0V DM7131 | -20 -55 mA
DM8131 | -18 -55 mA
Power Supply Current Ve = Max 50 74 mA
Propagation Delays
TTL Input to Output, toy; Vee =5V, Ta = 25°C 20 ns
TTL Input to Output, togo Vee =6V, Ta = 25°C 20 ns
Bus Input to Output, tygq Vee =5V, To=26°C 30 ns
Bus Input to Output, t,go Vee =5V, Ta = 25°C 30 ns
Strobe Input to Output, togq Vee =5V, Ta = 25°C 20 ns
Strobe Input to Output, toao Vee =5V, Tp=25°C 20 ns
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DM7200/DM8200

N

N

general description

The DM7200/DM8200 is a monolithic TTL
(Transistor-Transistor Logic) circuit which is used
to compare the numerical values of two four-bit
binary numbers. Outputs indicate (1) whether
number A is greater than number B, (2) whether
number B is greater than number A, or (3) whether
the two numbers are equal. A strobe input over-
rides all other inputs and places the outputs in a
definite state. The design chosen provides maxi-
mum speed with minimum circuit complexity.
Numerical comparisons of words longer than four
bits may be made by using additional DM7200/
DM8200's only.

DM7200/DM8200 4-bit comparator

Series 54/74

features

® Series 54/74 Compatible

® Typical Noise Immunity v
® Guaranteed Noise Immunity 400 mV
® Typical Propagation Delay 20 ns
m Typical Power Dissipation 175 mW
applications

8 Digital stepping-motor control applications
® Convergence applications
® Summing junction for digital servo systems

Ay 15 the most significant bit of A

logic and connection diagram (pual-in-Line and Flat Package)

Vee AL Ay Ay A v STROBE
|1 13 12 |1 i ls s
]7 | SS—— j—
= OT——D
B J

—— | X

—1 1

[

I
X

:

<1
|
T D_
I I=
1 Iz I 4 Is 6 I
B B3 8; By NC X GND
logic table

Input Output

Number AjA3A,A;  Number B,B3B,B, Strobe | X Y

A > B 0 1 0

A < B 0 0 1

A = B 0 1 1

A = B 1 0 o0
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absolute maximum ratings

Supply Voltage
Input Voltage
Operating Temperature Range

Storage Temperature Range

DM7200
DM8200

7V
5.5V

~55°C to +125°C
0°C to +70°C
-65°C to +150°C

Lead Temperature (Soldering, 10 sec ) 300°C
electrical characteristics(Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
e DM7200 | Ve =45V
Logical 1" Input Voltage 2.0 Vv
DM8200 Vee = 4.75V
o DM7200 | Ve = 4.5V
Logical 0" Input Voltage .8 Y
DM8200 | Vcc =4.75V
o DM7200 | Ve =4.5V
Logical 1" Output Volta | = ~400 pA 24 Y
g aed % TDM8200 | Voo -a75v  °YT H
Logical 0" Output Volt DWI7200 | Vee 245V 16 mA 4 v
ogica utput Voltage =16 m .
g P % TDM8200 | Ve -a75v  OYT
DM7200 Vee = 5.5V
Logical 1" Input Current £e Vin = 2.4V 80 uA
DM8200 Vee =525V
. DM7200 Vee =55V
Logical 0" Input Current Lo Vin = 0.4V -3.2 mA
DM8200 | Vg =5 25V
., DM7200 Vee = 5.5V
Logical 1" Input Current ce Vin =556V 1 mA
DM8200 | Vcc =5 26V
Output Short Circuit DM7200 Vee =56.5V -20 ~-55
mA
Current (Note 2) DM8200 | Ve =525V -18 -65
DM7200 | Ve =55V
Supply Current 35 53 mA
DM8200 | Ve =525V
Propagation Delay to a Ve = 5.0V
Logical “1” from Any Data CC_ . 24 40 ns
Input to Output g Ta=28°C
Propagation Delay to a Ver = 5.0V
Logical “0” from Any Data CC_ R 17 30 ns
Input to Output tao Ta=257C
Propagation Delay to a Ve = 5.0V
Logical 1" from Strobe CC_ . 15 27 ns
Input to Output tha 1 Ta=25°C
Propagation Delay to a Ve = 50V
Logical ‘0" from Strobe ch~ °c 8 18 ns
Input to Qutput thao A=25
Time Prior to Removal of Vee = 5.0V
Strobe that Data Inputs TCC= 25°C 0 10 ns
Must Be Stabilized; tget up A
Time After Activation of -
Vee = 5.0V
Strobe that Data Inputs TEC= 25°C -10 0 ns

Must be Held, thoLp

Note 1: Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM7200 and
0°C to +70°C for the DM8200 Typical values apply to supply voltages of 5 OV
Note 2: Only one output should be shorted at a time
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DM7210/DM8210,DM7211/DM8211

NN

Series b4/74

DM7210/DM8210 8-channel digital switch
DM7211/DM8211 8-channel digital switch

general description

The DM7210/DM8210 and DM7211/DM8211 are
digital bipolar .integrated circuits employing TTL,
used to multiplex eight INPUT channels to a single
OUTPUT Depending upon the 3-bit binary num-
ber applied to the SELECT hnes, the digital bit on
the unique INPUT selected appears on the output

The DM7211/DM8211 provides a strobe input
which when taken to a logical 1" level places
the output in the logical “'1" state

The circurt can also be used to convert parallel
input information to serial output information. If

eight bits of parallel information are applied to the
inputs, and 1f the binary numbers 000 through 111
are sequenced on the select lines, the output will
provide a serial presentation of the input bits.

features

m TTL Circuitry

Input Clamping Diodes

1 Volt Typical Noise Immunity

400 mV Guaranteed Noise Immunity
Completely compatible with Series 54/74 circuits

connection diagrams

Dual-In-Line and Flat Packages
INPUT  INPUT  INPUT  INPUT
Vee A 7 4 STROBE* OUTPUT
l15 15 14 13 12 1 10 9
r
STROBE
SELECTION
INPUTS ouTPUT
DATA INPUTS
[[==1

1 Iz |3

B c

INPUT  INPUT  INPUT
0

la
INPUT GND

3

NC

*A Logical 1 on the strobe 1nput causes the output to go the Logical 1 state
A Logical 0 on the strobe input allows information to be routed through the device.

Vee A INPUT7 INPUT6 INPUTS5 INPUT4  OUTPUT
I 14 13 12 1 10 9 8
SELECTION
INPUTS OUTPUT
DATA INPUTS
==
1 2 3 4 5 6 1
B c INPUTO INPUT1  INPUT2 INPUT3 GND
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absolute maximum ratings

Supply Voltage

Input Voltage

Fanout

Storage Temperature Range
Operating Temperature Range

DM7210, DM7211
DM8210, DM8211

7V
5.5V

10

-65°C to +150°C
-55°Cto +125°C
0°C to +70°C

Lead Temperature (soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITION MIN | TYP|MAX| UNITS
e DM7210,DM7211 | Vec = 4 5V
Logical “1" Input Voltage 20 \Y
DM8210,DM8211 | V¢ =475V
s DM7210,DM7211 | Vcc =45V
Logical “0” Input Voltage 08 \
DM8210,DM8211 | Vo =4 75V
iy DM7210,DM7211 [ Vo =45V
Logical “1”" Output Voltage lout = -400 uA 24 \%
DM8210,DM8211 | V¢ = 4 75V
Logical “0” Output Voltage OM7210-DM7211 | Ve = 45V lour = 16 mA oal v
DM8210,DM8211 | Vo =4 75V
Logical “1” Input Current ~ DM7210,DM7211 | Vcc = 55V Vi =24V 40 uA
(All Inputs) DM8210,DM8211 | V¢ =525V
Logical “1”" Input Current ~ DM7210,DM7211 | Ve = 55V Viy =55V 1 mA
(Al Inputs) DM8210,DM8211 | Ve = 5 25V
Logical 0" Input Current ~ DM7210,DM7211 V¢ =55V Vin = 04V 10l-16 mA
(All Inputs) DM8210,DM8211 | Vo =525V
Input Clamp Diode DM7210,0M7211 | Vee =55V I = ~12mA, Ta = 25°C s10l-18 v
(All Inputs) DM8210,DM8211 | V¢ = 5 25V
) = -20
Output Short Circuit Current DM7210.0M7211 | Vcc = 55V Vour =0 2 -55 mA
DM8210,0DM8211 | Vi =525V -18
DM7210,DM7211 | Vce =55V
Power Supply Current cc 20 |33 mA
(All Inputs GND) DM8210,DM8211 | V¢ = 525V
Propagation Delay to a Logical ‘0" _ Coeo
From Data Input to Output, t, 4o Vec =50V, Tp =25°C 10 121 130 ns
Propagation Delay to a Logical 0" _ _ g
From Strobe Input to Output Vee =50V, Ta =25°C 0 |19 (27 ns
Propagation Delay to a Logical ‘1" _ ago
From Data Input to Output, tyq4 Vee =50V, Ta =25°C 10 123 132 ns
Propagation Delay to a Logical ‘1" _ A
From Strobe Input to Output Vec =50V, Ta =25°C e 30 ns
Data Selection Setthing Time From _ — 9g°
0-1 Transition on A, B, C (t5q) Veec =50V, Ta=25°C 15 131 |43 ns
Data Selection Settling Time From Vee =50V, T, = 285°C 15 131 |42 ns

1-0 Transition on A, B, C (tyo)

Note 1 Unless otherwise specified the min-max hmits apply across the ~55°C to +125°C temperature
range for the DM7210 and DM7211 and across the 0°C to 70°C temperature range for the DM8210

and DM8211 Typicals are given for Voc = 5 0V and 25°C
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‘DM7210/DM8210,DM7211/DM8 211

logic table

SELECTION INPUTS | STROBE DATA INPUTS
cC B A (DM7211/DM8211 | 0 1 2 3 4 5 6 7 | OUTPUT
ONLY)
0o 0 O 0 X X X X X X X 0
0o 0 o0 0 1 X X X X X X X 1
0o o0 0 X 0 X X X X X X 0
0 0 0 X 1 X X X X X X 1
o 1 0 0 X X 0 X X X X X 0
0 0 0 X X 1 X X X X X 1
0 1 0 X X X 0 X X X X 0
0o 1 1 0 X X X 1 X X X X 1
1 0 O 0 X X X X 0 X X X 0
1 0 O 0 X X X X 1 X X X 1
1 0 0 X X X X X 0 X X 0
10 0 X X X X X 1 X X[~ 1
1 10 0 X X X X X X 0 X 0
1 10 0 X X X X X X 1 X 1
1 1 1 0 X X X X X X X 0 0
1 1 1 0 X X X X X X X 1 1
X X X 1 X X X X X X X X 1
X ="Don’t Care’’ Condition
typical application
ONE OF SIXTEEN CHANNEL
DIGITAL DATA MULTIPLEXER
TTTTTT SN
A Al 66543210 Al 6543210
CLOCK DM7533/DM8533
o— OR B B DM7210/ pm7210/
DM7563/DM8563 ¢ Dm8210 DM8210
D OUTPUT OUTPUT
r—— e e [ —_——
|
| ¢
: DM?7000/DM8000 ouTPUT
|
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Series 54 /74

DM7214/DM8214 TRI-STATE “dual 4:1 multiplexer

general description

The DM7214/DM8214 1s a TRI-STATE dual four-
line to one-line multiplexer. The device acts as a
double-pole four-throw switch. One data line is
selected from each of two four-line inputs. Two
SELECT lines determine which of the four inputs
1s chosen, however the same input of both four-line
selections will be selected. TRI-STATE logic allows
for the added feature that the outputs of the de-
vice can be tied to outputs of similar devices and
connected to a common bus-line. Nominal TTL
outputs cannot be connected due to the low-
impedance logical 1" output current which one
device would have to sink from the other. If,
however, on all but one of the connected devices
both the upper and lower output transistors are
turned off, then the one remaining device in the
normal low-impedance state will have to supply to
or sink from the other devices only a small amount
of leakage current. This Is exactly what occurs on
the DM7214/DM8214 The STROBE input is used

to place the output in this unique high-impedance
state

features

® Pin-for-pin compatible with SN54153/SN74153
m Organized for party-line systems

m Up to 128 devices can be connected to a
common bus-line

Propagation delay 20 ns typical

Power dissipation 170 mW typical

Input diode clamps

Series 54/74 compatible

The DM7214 is characterized for operation over
the full military temperature range of -55°C to
+125°C, the DM8214 is characterized for opera-
tion from 0°C to 70°C.

logic and connection diagrams

sTROBE mo—q:D

DATA1

ouTPUT
v

Dual-In-Line and Flat Package

STROBE A DATAINPUTS
26

ouTPUT
ADDRESS ,— o~
14 I 13 lu I 1

2y
16 l15 Im |e
—1-

1 T T 1 1
03 22 21 w0 2y

Veo

26

‘?—IYL in.;

103 162 1C1 1C0 1Y
8 g 1 1 T T I
1 H 3 a 5 6 7 8
I rrrerr
STROBE " oUuTPUT GND
A - 16 ADDRESS DATA INPUTS v
TOP VIEW
200
Analogous to DP4T Switch
2ct
0ATAZ ouTPUT
2 —0
202 —S%*1T—o—o0
—0
——O 1
203 INPUTS 1 ouTPUTS
/ —_0 |
—Owi_,
STROBE 26 __°°
truth table
ADDRESS INPUTS DATA INPUTS STROBE OUTPUT
8 A co c1 c2 c3 G Y
X X X X X X 1 HiZ
4 0 0 x X X 0 0
0 0 ToX XX 0 1
0 1 X 0 X X 0 0
0 1 X 10X X 0 1
1 0 X X 0 X 0 0
1 [} X X 10X 0 1
1 1 X X X 0 0 0
1 1 X X X 1 0 1

X = DON'T CARE
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DM7214/DM8214

absolute maximum ratings (Note 1)

Vee A%
Input Voltage 556V
Output Voltage 5.5V

Time that two bus-connected devices may
be In opposite low 1mpedance states

simultaneously (5% Duty Cycle) Indefinitely
Storage Temperature Range -65°C to +150°C
Operating Temperature Range DM7214 -55°C to +125°C

DM8214 0°C to +70°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
Input Diode Clamp Voltage Vee =50V, Ijy=-12mA 5
Ta=26°C -t v
vy DM7214 Vg =45V
Logical “1" Input Voltage m 2.0 \Y)
o DM7214 Ve = 4.5V
Logical "0 Input Voltage D—M—amv—w—gv 0.8 \
- DM7214 Vec =45V  lour=-2.0mA
Logical 1" Output Voltage DMB214  Veo =478V Tour =<5 2mA 24 3.2 \Y
e DM7214 Ve = 4.5V _
Logical "0 Output Voltage Bm lout = 16 MA 0.2 0.4 Vv
g DM7214 Ve =5.5V B
Logical "1 Input Current m Vin = 2.4V 40 MA
Vin = 5.5V 10| mA
- DM7214 Ve = 5.5V -
Logical “0"" Input Current Bm Vin =04V -1.6 mA
Short-Circuit Output Current DM7214 V¢c =5.5V v -ov -20 -65 mA
(Note 3) DM8214 Vgc=56.25V °YT -18 -57
Output Disable Current DM7214 V=55V Vout =04V to 24V 40 A
(H1-Z Output State) DM8214 Ve =5.25V  Vgoyt = 0.4V to 2.4V -40 H
DM7214 V¢ =5.5V . 34 56
Supply Current m All inputs at GND 34 65 mA
Propagation Delay from Data to
Output, toar Vee =50V, Ta = 25°C, C = 50 pF 52 ns
todo 12 18
Propagation Delay from Address
to Output, tpyq _ _ og° _ 20 34
toao Vee=50V, T =25C, C_=50pF 2 34 ns
f 11" to Hi-
De'c")“’j‘;zz"s:;ge'?m 1oz Vec=5.0V, T = 26°C 5 | 10 ns
De‘gt:::i“s't';ge'cf;“o otz Vee = 5.0V, Ta = 25°C 15 [ 23 | s
De'(iyuf,ﬁﬁi"s':a'{f ‘(‘;:‘°9'°a' ! Voo =50V, Tp = 26°C, C, = 50 pF 12 |18 | ns
De'gztfxinsit*a:ez ic;lo.owcal 0 Vee = 6.0V, T = 25°C, C_= 50 pF 14 21 ns

Note 1: ""Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for '‘Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these imits. The table of “"Electrical Characteristics’’ provides conditions
for actual device operation

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature
range for the DM7214 and across the 0°C to 70°C range for the DM8214 All typicals are given
for Vo = 50V and Tp = 25°C

Note 3: Only one output at a time should be shorted
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NN Series 54 /74

DM7219/DM8219 TRI-STATE®
16-line to one-line multiplexer

general description features

The DM7219/DM8219 multiplexes sixteen digital ® Typical propagation delay 10 ns
lines to one output. A four-bit code determines
the particular one-of-sixteen inputs which 1s routed
to the output. The data is inverted from input to
output. A strobe over-ride places the output in the
high-impedance state.

® Typical power dissipation 225 mW

m Series 54/74 compatible

logic and connection diagrams

ouTPUT
w
@RS SR SRR SR SR SR R SR SR SR GRS
| + I\ 1 I\ B\
| ]
5
3
3
B
[
A
1425 '
STROBE
(ENABLE)
-} S [} s
Ep E E; Es Eq Es Eg 133 Eg Ey Evo En Evz Ei3 Era Es A B 4 [}
[N ) —
v v
DATA DATA
INPUTS SELECT

(BINARY)

Dual-In-Line and Flat Package

DATA
DATA INPUTS SELECT
Vee —

IZﬂ 23 |22 21 20 19 }18 17 16 15 14 ‘13

1 2 3 4 5 6 7 8 9 10 12

STROBE DATA
SELECT
OuTPUT GND

DATA INPUTS

TOP VIEW
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DM7219/DM8219

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage v Supply Voltage (Vcc)
Input Voltage 5.5V DM7219 45 55 \%
Storage Temperature Range -65°C to +150°C DM8219 4,75 5.25 Y
Lead Temperature (Soldering, 10 sec) 300°C Temperature (Ta)
DM7219 -55 +125 °c
DM8219 0 70 °c
electrical characteristics (Note2)
PARAMETER CONDITIONS MIN | TYP MAX UNITS
Logical “1" Input Voltage Vee = Min 20
Logical 0" Input Voltage Vee =Min 0.8
e DM7219 | Vge=Min lout =-2.0 MA
| rubidlndiid
Logical 1" Output Voltage BVBZ18 | Viyer) = 2 0V louT = -5 2 mA 24 \
Vin = 0.8V
Logical 0" Output Voltage Vee =Min, Vingy = 2V, Vo) = 0.8V 04 \
loyt = +16 mA
Third State Output Current Vee = Max, Voyr = 2.4V +40 HA
Vour = 0.4V
Logical 1" Input Current Vee =Max, Vg = 24V 40 MA
Vin=55V 1.0 mA
Logical ‘0" Input Current Ve = Max, V= 0.4V -16 mA
- DM7219 -30 -100 mA
Ve = =
Output Short Circuit Current DM8219 cc = Max, Voyt = 0V _28 -100 mA
Supply Current Ve = Max, V= 4.6V 68 mA
Input Diode Clamp Voltage Vee = Min, I)y ==12mA -156 \
Ta=25°C
Propagation Delay to a Logical "'0" Vee = 5.°0V C_ =50 pF 22 33 ns
from Data Select Inputs to Output, Ta=25C R =400
todo
Propagation Delay to a Logical 1" Vee = 5.0V 21 35 ns
from Data Select Inputs to Output, Ta=25°C
tod1
Propagation Delay to a Logical “0"" Vee =50V 8.5 14 ns
from Data Inputs to Output, tygo Ta=25°C
Propagation Delay to a Logical "'1"" Vee =50V 13 20 ns
from Data Inputs to Output, togq Ta=25°C
Delay from Strobe to High Imped- Vee =50V 50 10 ns
ance State (from Logical 1" Level), Ta=25°C
tH
Delay from Strobe to High Imped- Ve = 5.0V 21 30 ns
ance State (from Logical “0"" Level), Ta =256°C e
tom
Delay from Strobe to Logical 1" Vee =50V 15 23 ns
Level (from High Impedance State), Ta=25°C
e
Delay from Strobe to Logical 0"’ Vee =50V 17 27 ns
Level (from High Impedance State), Ta=26°C
tHo

Note 1: "'Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed Except
for "'Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of “'Electrical Characteristics’ provides conditions for actual device operation.

Note 2. Unless otherwise specified min/max limits apply across the -85°C to +125°C temperature range for the DM7219 and

across the 0°C to 70°C range for the DM8219, All typicals are given for Ve = 5.0V and Tp = 25°C
cc A

Note 3: Only one dbutput at a time should be shorted.
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DM7219/DM8219

OUTPUT
w
Hi-Z
1
]

INPUTS
Et E; E3 E4 E Eg E; Eg E9 Eqo Eyy Bz Ey3 By Egs
X X X X X X X X X X X X X X
X X X X X X X X X X X X X X
X X X X X X X X X X X X X X

STROBE Eo
1 X
0 0
0 1

A
X
0
0

truth table
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DM7220/DM8220

Series 54/74

DM7220/DM8220 parity generator and checker

general description

The DM7220/DM8220 is a monolithic integrated
circuit which can be used to both generate a parity
bit and check for parity. Nine inputs and a single
output are provided. When it is desired to generate
a parity bit, eight of the nine inputs are connected
to the eight data transmission lines. Depending
upon whether odd parity or even parity is desired
a logical 1 or a logical 0 is applied to the ninth

input. For a parity check, the output of the parity
generator (sending end) is connected to the ninth
input of the parity checker (receiver end). The

_resulting output of the parity checker will remain

in one particular logic state unless a bit is “'lost”
during transmission.

The device is fully compatible with other
Series 54/74 circuits.

schematic and connection diagrams

KQ 5K
A Dual-In-Line and Flat Package
1 14
Q5K — [ Vee
[]
2 13
INPUT A =1 = INPUT H
&K 5K 5K
c - r——
3 U 12
INPUT §=—tp 1
i _g
[]
—‘- 11
INPUT € DATA INPUT F
«®S 5K 5K 1302 et
16K
£ - 5 10
INPUT D INPUT E
5K 5K 18K |
o
&S 5K o X l
; g 1k sk = -
5K 13
&g 5K ===
o GND ! $ X
[ 4 -
x uTPUT
TOP VIEW
w2 5K T
M Vee X-ADBOCLOIDEQFOGCOHOTF
)Y 5K
3
[
y
typical application
3 e
=TI 1f the control line 1s a logical ‘0"’ the parity generator
¢ ’ will generate odd parity. The parity checker will ac-
L T_ knowledge the presence of an odd number of “1""’s
0 0 (odd parity) with a logical “0” on 1ts output
8 8
-—-; ‘—g If the control fine is a logical ““1” the parity generator
— e ourur 5 outPuT will generate even parity The parity checker v:t,lll“a’c-
knowledge the presence of an even number of “1"'s
(even parity) with a logical 1" on its output
P

CONTROL ===t}
DM7220/0M8220

OM7220/0M8220
AS PARITY GENERATOR AS PARITY CHECKER
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absolute maximum ratings

Supply Voltage

Input Voltage

Fan Out

Storage Temperature Range

Operating Temperature Range DM7220

v
5.5V

10

-65°C to +150°C
-55°C to +125°C

DM8220 0°C to +70°C
Lead Temperature (Soldering, 10 sec.) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Loaical "1 Inout Vol DM7220 | Ve = 4.5V 20 v
ogica nput Voltage DM8220 | Ve = 4.75V :
Logical “0" 1 Vol DM7220 | Ve =4.5V 0.8 v
ogica nput Voltage DM8220 | Ve = 4.75V .
Logical “1” Output Volt DM7220 | Vee =45V | ' < _s00uA | 24 v
ogica utput Voltage  BNg220 | Vee = 4.75v  ouT~ TH0K :
Logical 0" Output Volt DW7220 | Vec =45V~ @ —16mA 0.4 v
ogica UtPut VOllag®  DMB220 | Voo =4.75v  ouTT M :
o DM7220 | Ve = 6.5V B
Logical 1" Input Current DMB8220 | Ve = 5.25V Vin =24V 40 uA
Input Diode Clamp Volt DM7220 | Vee =88V | 13 ma 15 v
nput Diode Clamp Voltage DM8220 | Ve = 5.25V 1._,\, —_—25081 -1.1 | -1
N
Logical 1" Input C DMI7220 | Vec =88V _ 55y 1.0 A
ogica npu urrent DMV8220 Vcc = 5.25V IN = 0. . m
i DM7220 | Ve =5.5V B
Logical “0" Input Current DM8220 | Ve = 5.25V Vi = 0.4V -1.0 -1.6 mA
o DM7220 | Ve = 5.5V B 20
Output Short Circuit Current DM8220 | Ve = 5.25V Vout =0V 18 55 mA
DM7220 | Ve = 6.5V
P
ower Supply Current DM8220 | Ve = 5.25V 26 35 mA
i ical “1” Ve = 5.0V Ta=25C
Propagation Delay to Logical 1", tod1 cc A 15 36 58 ns
Inputs A, B,C,D,E, F,G,H Co =50 pF F.0.=10
Propagation Delay to Logical 0", tyq0 Vee = 5.0V T, =25°C 1 2 5
Inputs A, B, C, D, E, F, G, H Co=50pF  F.0.=10 n
Propagation Delay to Logical 1", togq Vee = 56.0V Ta=25°C 8 21 35 ns
Input P Co =50 pF F.O.=10
. . Y - = o
Propagation Delay to Logical “0", t,qo Ve = 5.0V Ta=25C 7 14 25 ns
Input P Co =50 pF F.0.=10

Note 1: Unless otherwise specified the min-max limits apply across the ~55°C to +125°C temperature
range for the DM7220 and across the 0°C to 70°C temperature range for the DM8220. All typicals are

given for Vee = 5.0V and Ta = 25°C.
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DM7223/DM8223

standard TTL

The DM7223/DM8223 1-line to 8-line demulti-
plexer utilizes Series 54/74 compatible circuitry to
demultiplex a data train to one of eight outputs.
These eight outputs are capable of driving 10
loads each. Three address lines

Series 54/74

general description

DM7223/DM8223 1-line to 8-line demultiplexer

determine which output recewves the data train.
When the data input is a logical ‘0" only the
addressed output will be a logical “’0”. When the
data input is a logical "*1”, all outputs, and there-
fore the addressed output, will be logical “1's”.

connection diagram

logic table

Dual-In-Line Package

ADDRESS
Vee B 4 DATA NC* NC*  QUTPUT
Im 15 Iw '13 I!z ln Jm 9
ADDRESS
DATA INPUTS OUTPUTS
] cC B Af0o12 346567
A DATA 0 0 0 010 1 1 1 1 1 1 1
0 00 11 0 1 1 1 1 11
9 1 2 4 5 6 7 0 o1 01 10 1 1 1 11
— 1 0 01 11110111
0 1001 1 110 1 11
0 1o 11111 10 11
0 11 001111 11 0 1
1 2 |3 | Is Is 7 IB 0 Tt 1 1Tt 11 1 11 10
: 3 3 : oD 1 X X X1 1 1 1 1 1 11
OUTPUTS X = Don’t Care
*Do not make connection to Pins 10 or 11
TOP VIEW
typical application
Digital Data Demultiplexer (1 Line to 64 Lines)
ADDRESS INPUTS
3 ! 3 2o DATA INPUT
[] c DATA
omr223
0 3 7
4
| [ [ [ { | I
A DATA A DATA A DATA A DATA A DATA A DATA A BATA A DATA
DM7223 bMI223 0M7223 om7223 omM7223 DM7223 DMm7223 DM2223
00000000 000000 D L X-X-X-X- Q0000000
0 7 8 15 16 n kil 32 39 a0 a7 48 56 63
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O

absolute maximum ratings (Note 1) E

N

Supply Voltage 7V N

Input Voltage 5.5V w

Fan Out 10 B
Operating Temperature Range

DM7223 -55°C to +126°C s

DM8223 0°C to 70°C 3

Storage Temperature Range -65°C to +150°C N

Lead Temperature (Soldering, 10 sec) 300°C w

electrical characteristics (Note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS

DM7223 Ve =45V

Logical “1”" Input Voltage DM8223 Voo =475V 20 Vv
- DM7223 Vee =4.5V
Logical “0” Input Voltage DViE3 Ve =475V 0.8 \%
. . DM7223 Vee =4.5V
|1 | = K
Logical Output Voltage DViEs93 Voo =4 75V louT = -400 nA 2.4 \%
Logical “0” Output Voltage DM7223 Vec =45V louT = 16 MA 04 \

DM8223 | Vcc =4.75V
qn DM7223 | V¢c =55V _
Logical 1" Input Current DM8223 Voo =595V VN =24V 40 MA “
DM7223 | Vec=5.5V _
DWE323 | Voc=525v VMW TSSV L mA
DM7223 | Vce=55V

Logical 0" Input Current DM8223 Ve =525V Vin =04V -10 -16 mA
Output Short Circuit Current DM7223 Vee =55V - -20 _ N
(Note 3) DM8223 | V¢ =5.25V Vour =0V -18 32 % mA
DM7223 | Ve =5.5V
Ci
Supply Current DVE293 Veo =5 25V 28 41 mA
DM7223 | Vec=55V _
Input Clamp Voltage DMVig253 Voo =5.25V Iy =-12mA 10 15 \%
Propagation Delay to a Logical 0" Vee = 5.0V Cout =50 pF, F.O. =10 12 24 35 ns
Ta=25°C
Propagation Delay to a Logical 1" Vee =5.0V Cout =50pF, F.O =10 12 26 35 ns
Ta=25°C

Note 1: ‘“Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for ‘‘Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these imits The table of “’Electrical Characteristics’’ provides conditions
for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the =556°C to +125°C temperature
range for the DM7223 and across the 0°C to 70°C range for the DM8223 All typicals are given for
Vee =50V and Tp = 25°C.

Note 3: Only one output at a time should be shorted
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DM7230/DM8230

Series 54/74

DM7230/DM8230 TRl-STATE®demu|tiplexer

general description
The DM7230/DM8230 demultiplexer is another
device 1n National’s TRI-STATE logic family.

Digital signals applied to two input lines can be
routed to two-of-four output lines depending upon
the logic on the Address inputs. Outputs can be
directly connected to other similar outputs for use
in bus-organized systems.

features

® Series 54/74 compatible
® 20 ns propagation delay

® Data complement capability
a

Very low output 1mpedance—high drive
capability

® Separate input disable controls

-

High-impedance output state which allows many
outputs to be connected to a common bus-line.

logic and connection diagrams

16- Vee

oata 1!
A 8- GND

compLE $ 4 oata
MENT A OuTRUT §

oATA & ] &
8

compLe 'O e

5
DATA
MENTE O gureur 1

ADDRESS
A

1

1 [ |E

osaaLe ‘s IP—DC
14 u

n|SABl: c
logic table

ADDRESS
]

Dual-In-Line and Flat Package

]
ADDRESS DISABLE DISABLE DATA  DATA COMPLE- COMPLE-
3 A NT B MENT A

Veo
S P PO PO PO O P

1 B 3 0 Is g ]1 Il
DATA  DATA  DATA  DATA GROUND
ADDRESS ADDRESS ADDRESS OUTPUT OUTOUT OQUTPUT QUTPUT
? 2 k4 0 1 2 3

TOP VIEW

DATA | COMP | DATA| COMP
A B 8

ADDRESS A | ADDRESSB | DIS | DIs | ouT| ouT| out| out
2 2 2! 2

o

too »
i
|

¥
H
do -~

i
!
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absolute maximum ratings

Supply Voltage v Storage Temperature Range -65°C to +150°C
Input Voltage 55V Operating Temperature Range
Output Voltage 55V DM7230 -55°C to +125°C
Time that two bus-connected DM8230 0°Cto +70°C
devices may be in opposite Lead Temperature (Soldering, 10 sec) 300°C
low impedance states simultaneously
(5% duty cycle) Indefinite

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Ly DM7230 Vee = 45V
Logical * 1" Input Voltag 20 \
091 v % BMBII0 Vec =475V
. M7 Vee =45V
Logical ‘0" Input Voltage gwg%—_ VCC — 457’ 7 08 v
cc
iy DM7230 Vee =45V, lgyr = -2mA 24 35 v
Logical "1” Output Voltage oM8230 Vee =475V, oy - -52mA
DM7230 Ve = 45V
Logical 0" Output Voltage 5mga30 sz 4557 lout - 16 mA 02 04 v
e DM7230 Vee = 55V B
Logical “0” Input Current m——vcc:m Vin =04V
Disable inputs -20 -32 mA
All other inputs -10 -16 mA
cc -
Disable inputs 80 uA
All other inputs 40 uA
Logical “1” Input Current gmggg XCC :g:v Vi 55V 10 mA
cc
DM7230 Vee -55V Vo =24V 40 LA
| —
Outbut Disble Current BMB230 Vee 525V Vo =04V 40 uA
Output Short Current DM7230 Vee =55V -30
—_— L SC v, 00V -70 mA
(Note 2) DM8230 Vec =525V © -28
DM7230 Ve - 65V
Supply Current (=3 Vin = 50V 48 75 mA
DM8230 Vec-5265v "N
Vee =50V, Ta=25C
-15 v
Input Diode Clamp Voltage I = ~12mA
Vec =60V, To=25C
Output Diode Clamp Voltage loutr = -12mA -15 \
lout - +12mA Vee #16 v
Ve =60V, To25C
Propagation Delay to Logical 1" C_ =50pF
from Data or Complement Input, t 4 Noninverting 13 24 ns
Inverting 20 36 ns
Propagation Delay to Logical 0" ZCC_ 53 :;/' Ta-25C
f L
rom Data or Complement Input, tpao Noninverting or Inverting 18 2 ns
Propagation Delay to Logical “1” from Vee "50V, T4 -25°C 20 . s
Address Input, t,q; (Note 3) C_ =50pF
Propagation Delay to Logical “0” from Vec =50V, T, -25°C 2 10 s
Address Input, t 40 (Note 3} C_=50pF
Propagation Delay to Logical “1” from Vee -50V, TR =25°C
13 25 ns
Disable Input, t,4; (Note 4) C_ =50pF
Propagation Delay to Logical “0” from Vee =50V, To = 25°C 16 2% ns
Disable Input, tygo (Nore 4) C_=50pF P
Deiay from Disable Input to High B
Impedance State (Note 5), 1,4 Vee ~50V, T, = 25°C 7 14 ns
ton 15 27 ns
Delay from Disable Input to Low _ )
Impedance State (Note 5), t,y, :Ci 53 0:' Ta=25C 15 23 ns
tao L0 18 27 ns

Note 1: Min/max values apply across the —55°C to +125°C temperature range for the DM7230 and across the 0°C to 70°C
range for the DM8230 unless otherwise specified Typicals are given for Tp = 25°C and Vg = 5 0V

Note 2: Only one output at a time should be short circuited.

Note 3: The only conditions under which a tpd0 from the Address inputs can be observed 1s when an output goes from being
nor d to being sel d and the information being routed to that output is a logical “‘0 ' If the information had been a
logical ““1,” no change would have occurred and no measurement could have been made Similarly, the only time a tpqq from
the Address inputs can be observed, 1s when an output goes from being selected to being nonselected and the information that
had been routed to that output was a logical “0 ** If the information had been a logical *'1,” no change would have occurred
and no measurement could have been made

Note 4: Information in Note 3 concerning tpqo and tpgq from the address inputs are applicable here also

Note 5: All delays nvolving transitions to or from the High Impedance state are measured with respect to the Disable inputs
For example, with A information at a logical "’0"" and Disable B at a logical /1" the selected output will go from a logical 0"
to the High Impedance state some time, toH, after Disable A has gone from a logical ‘0" to a logical "1 "
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DM7230/DM8230

mode of operation

COMPLEMENT AND DATA INPUTS

When Complement A is a logical 1", Data A will
appear inverted at the output. When Comple-
ment A 1s a logical 0", Data A will appear non-
inverted at the output.

This function is accomplished on the chip through
the use of a two-input exclusive-OR gate with
Complement A and Data A as the two Inputs.
Therefore, the A information that is routed to the
outputs is actually (Complement A ® Data A).
That this is the case may be verified by examining
the logic diagram.

The two inputs of this exclusive-OR gate have
identical characteristics, allowing the functions of
these two inputs to be reversed. Also the propaga-
tion delay from either input to the output will be
the same. This Is also true for the Complement B
and Data B mnputs.

ADDRESS INPUTS

The Address A inputs select to which of the four
outputs A information will be routed. The same is
true for the Address B inputs and B information.
If A and B information are both routed to the
same output simultaneously, that output will be a
logical “0" if either the A or B information Is a
logical “0". All outputs which are not selected for

BUS LINES
N
o ]
[
SELECTED AS 8
DRIVING — | 5
DEVICE 3
0
—
[ = )
"
GATED INTO 8
THIRD STATE §
0
.
—m
2 1o
GATED INTO 8
THIRD STATE ™| 2
3
0
)

Figure 1

erther A or B information will be in the logical 1"
state.

DISABLE INPUTS

The Disable inputs are similar to higher order
Address inputs in that when Disable A is a logical
1", A information is not routed to any output.
All four outputs are nonselected for A informa-
tion. The same is true for Disable B and B informa-
tion The Disable inputs have the additional fea-
ture that when both Disable A and Disable B are a
logical 1" all outputs go to the High Impedance
state. When multiple outputs are connected to a
bus line, only one device at a time can be In the
normal low impedance state. All others should be
gated into the high impedance state (Figure 1).
The selected device therefore has the normal TTL
low 1mpedance output providing good capacitive
drive capability and waveform integrity especially
during the transition from the logical 0" to logi-
cal 1" state. The other outputs—in the high im-
pedance state—take only a small amount of leak-
age current from the low impedance outputs.
Since the logical 1" output current of the se-
lected device is 13 times that of a conventional
Series 54/74 device (5.2 mA vs 400 uA), the out-
put is easily able to supply that leakage current to
as many as 127 other DM7230/DM8230's and still
have available drive for the bus-line. (Figure 2)

120A FOR DRIVING OTHER LPTTL INPUTS

ONE OF FOUR
0UTPUTS
SELECTED AS
DRIVING 52'&.ﬂ

DEVICE

GATED INTO
THIRD STATE

/| 20unx45 0UTPUTS = 8 mA
<: | LEAKAGE CURRENT
2048

LEAKAGE
CURRENT

=

GATED INTO
THIRD STATE

Foerd ] o]

20 uA LEAKAGE CURRENT

Figure 2
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Series 54/74

DM7280/DM8280(S8280/N8280) presettable decade counter
DM7281/DM8281(S8281/N8281) presettable binary counter
DM7288/DM8288(S8288/N8288) presettable ~12 counter

general description

The counters in this series are four-bit monolithic
subsystems containing a divide-by-two counter
with one clock input and a second counter with a
second clock input. The two clock inputs and the
other logic functions provided will implement a
wide variety of counter and storage register func- s

tions.
features
®m Series 54/74 compatible

Two clock inputs for additional flexibility
Strobed parallel-entry capability

Reset inputs common to all stages
Typical toggle rates to 45 MHz

Typical power dissipation of 130 mW

= Direct-coupled stages

® Available in cavity or molded DIP

connection diagrams (Dual-In-Line and Flat Packages)

Vee MR [N Qs cP1 Vee MR 0 D B Qg cP1
Im 13 12 1 10 9 8 I14 Jl’ |1z 1 10 19 8
1 t }
H K
L
o of
g
P _
1 7 1 2 la 4 5 6 |7
ST GND ST Qc c A Qs cP2 GND
DM7280/DM8280 DM7281/DM8281
Vee Rp Dour Dp Dg Bout G
114 13 12 1 10 9 Ia
J
1
e
in
1 Iz Ia 4 |5 6 7
STROBE Cout D¢ Da Aour C; GND
DM7288/DM8288

1-143

‘0828WA/08ZLNA

88Z8WA/88ZLNA 'L8Z8WA/L8ZLNA




DM7280/DM8280,

DM7281/DM8281, DM7288/DM8288

absolute maximum ratings
Supply Voltage v
Input Voltage 5.5V
Operating Temperature Range
DM7280, DM7281, DM7288 -55°C to +125°C
DM8280, DM8281, DM8288 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Notes 1, 2)
LIMITS DATA DATA CLOCK | cLock
CHARACTERIST!
STICS T v Toax T onrs TEMP Vee | strose | nputs | RESET 1 2 ouTPUTS
“1" Output Voltage'® 4 26 v 0°C | 475V [ 20v 20V Output A ~200 uA
28 v +25°C | 50V osv 20v 20V Output A -200 uA
26 v +75°C | 475V osv 20V 20V Output A -200 uA
0" Output Voltage'® ® 04 v 0°C | 475V o8V 08V 08V OutputA [ 64mA
04 \ +25°C | 50V 08V osv o8V Output A 64 mA
04 \ +75°C | 475V 08V osv o8V Output A 64mA
0" Input Current
Data Strobe -01 -16 mA +25°C | 525V 04V
Data Inputs -01 -12 mA +25°C | 525V 04v
Reset (DM8280, DM8281) -01 -30 mA +25°C | 525V 04V
Reset (DM8288) -01 -28 mA +25°C | 525V 04v
Clock, (DM8280, DM8281) -01 -32 mA +25°C | 525V 04v
Clock, (DMB288) -01 -16 mA +25°C | 525V 04v
Clock, (DM8280) -01 -32 mA +25°C | 525V 04v
Clock, (DM8281, DM8288) -01 -16 mA +26°C | 526V 04v
1" Input Current
Data Strobe 25 A +75°C | 5OV 45V
Data Input 25 HA +75°C 50V 45V
Reset (DM8280, DM8281) 75 LA +75°C | 50V 45V
Reset (DM8288) 50 HA +75°C | 5OV 45V
Ciock, 75 A +75°C | 50V 45V
Clock, 75 A +75°C | 50V 458V
Clock Mode Tgy Delay
BitA 25 ns +25°C | sov 64 mA
BitB,C, D 25 ns +25°C | 50V
Clock Mode Togg Delay
BitA 25 ns +25°C | 50V 64 mA
BitB,C, D 25 ns +25°C | 50V
Data/Strobe Toy Delay
BitA B, C D 35 ns +25°C | 50V 64 mA
Data/Strobe Togg Delay
BitA, B, C D 45 ns +25°C | 50V 64 mA
Toggle Rate 20 45 MHz +25°C | 50V 64 mA
35 MHz +25°C | 50V 64 mA
Clock Mode Switching Test(® oo ns +25°C 50V Pulse Pulse
Qutput Fall Time 50 nA +25°C 475V 100 pF
Power Consumption 130 | 194 mw +25°C | 525V ov ov ov
Input Voltage Rating
Data Strobe 55 A +25°C 50V 10 mA
Data Inputs 55 2 +25°C | 50V 10 mA
Reset 55 \ +25°C | 50V 10mA
Qutput Short Circuit
Current -10 -60 mA +25°C | 50V ov ov
Input Capacitance 30 pF +25°C | 50V
Strobe Memory Holding
Time with 1" to 0" 17 35 ns +25°C | 50V osv 20v 20v Output A
Clock or Output
Transition
With no “1” to “0” 17 35 ns +25°C | 50V 20v 20V 20V Output A
Clock or Qutput
Transition
Strobe Pulse Width 25 ns +25°C | 50V 08v 20V 20v Output A
Reset Pulse Width 30 ns +25°C | 50V 20v osv 20V Output A
Note 1: All voltage and capacitance measurements are referenced to the ground terminal. Terminals
that are not specifically referenced are left electrically open.
Note 2: Positive current flow 1s defined as the current into the referenced terminal.
Note 3: Measurements of each output and the associated data input apply independently.
Note 4: Output source current is supplied through a resistor to ground.
Note 5: Output sink current s supplied through a resistor to Vgg.
Note 6: The unit will tolerate any fall time on the clock due to the DC design.
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general description (cont.)

The DM7280/DM8280 counter operates as adivide-
by-two and divide-by-five counter with no external
connections. When the A output Is connected to
the Clock 2 input, 1t counts in the familiar BCD
mode. The bi-quinary mode is obtained by con-
necting the D output to the Clock 1 input while
applying the clock to the Clock 2 input. This
produces a square-wave output at f/10 on the A
output that s particularly useful in frequency
synthesizers.

The DM7281/DM8281 is a 2,2,4,8 counter when
operated with two clock inputs and no external
connections. It 1s a 2,4,8,16 counter when the A
output 1s connected to the Clock 2 input. Thus,
1t may be used as a divide-by-two, -eight, or
-sixteen counter.

The DM7288/DM8288 consists of divide-by-two
and divide-by-six counters. For divide-by-twelve
operation, output A is connected to the Clock 2
input.

Counting 1s performed on the negative-going edge
of the clock pulse In all three types. The divide-
by-two stages may be toggled at up to 45 MHz,
typical, approximately twice the maximum fre-
quency of the Clock 2 input.

All three have parallel inputs which may be used
to set the corresponding outputs to desired states.
The parallel input logic levels are transferred to the
outputs when the strobe line 1s placed at the logi-
cal 0" level. A 0" on the reset line will place
all four outputs in the ‘0" state.

The register-storage function can be obtained by
using the strobed parallel-entry capability. Data to
be stored is entered by the method indicated above
and retained on the outputs holding both clock
inputs at logical 1" (Vce) The register may be
reloaded with a new parallel entry and strobe
operation or cleared by the reset line.
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DM8582

DM74200,

N

DM74200(SN74200) TRI-STATE
256-bit random access memory

DM8582 256-bit random
access memory (open collector)

N

general description

The DM74200 and the DM8582 are 256 x 1 read/
write random access. TTL memories which can be
used in applications ranging from scratch-pad to
main memories. Eight address inputs select the
proper bit-location and a Write-Enable input deter-
mines whether the read mode or write mode is
chosen. Three chip-enable inputs determine whether
the output is in the conventional logical 1" or
logical ‘0" state or whether it is gated into the
off-state (DM8582) or the high-impedance state

®

Series 54/74

DM74200. The off-state and high-impedance states
are useful when connection is made to a common
bus-line.

features

® 40 ns typical address access time, DM74200
8 50 ns typical address access time, DM8582
®m 20 ns typical chip select access time

® <2 mW/bit typical power dissipation

connection diagram

Dual-In-Line Package

DATA
Vee c H 1 WE F E
16 15 14 13 I 12 1 10 9
I 1 2 IJ | 4 I 5 I 6 7 [a
A CE, CE, CEy DATA GND
ouT
TOP VIEW
truth table
OUTPUT OUTPUT
CE WE OPERATION
(DM8582) (DM74200)
Logical 1"
H
L t Write (Open Collector) ohz
D (Complement D (Complement
t H Read of Stored Data) of Stored Data)
H L Do Nothing Logical 1" HighZ
H H Do Nothing Logical 1" HighZ
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absolute maximum ratings (Note 1)

Supply Voltage v
Input Voltage 5.5V
Output Voltage 5.5V
Operating Temperature Range DM 74200, DM8582 0°Cto+70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

¢8G8WNA ‘00C¥LNG

electrical characteristics

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logtcal 1" Input Voltage %—ggo— Vee = 4.75V 20 v
e DM74200 -
Logical “0”" Input Voltage DM8582 Vee =475V 08 \%
Logical ““1" Qutput Voltage DM74200 Vee =475V | Igource = 10mA 24 \Y
Logical 1" Output Current DM8582 Vee =525V, Vour =55V 50 uA n
e DM74200 _
Logical “0” Output Voltage DM8ses ] Vee =475V | Igink = 24 mA 04 Y
Third State Output Current DM74200 Vee=5.25V ,Vour=04Vor24v | -40 +40 HA
i DM74200 Vin = 2.4V 25 MA
1170 =
Logica nput Current DMVB582 V-cc 5.25V , Vin = 55V 10 mA
Logical “0" Input Current DM74200 Vec =525V Vin =04V -10 mA
DM8582
Output Short Circuit Current _ _
(Note 3) DM74200 Vec=5.25V |, Vour =0V -40 -80 mA
DM74200 _ 99 130 mA
Supply Current Dwasss | Vec =50V 96 125 mA
DM74200 _ _
Input Clamp Voltage DM8gs82 | Vec=475V , Iy =-12mA -15 \
Output V¢ Clamp Voltage DM74200 louTr=12mA Vec+ 1.5 \
Output Ground Clamp Voltage DM74200 lour=12mA -15 \%
Address Access Time, taa EME%L__ Vee =5.0V 50 ns
DM74200 40 ns
Chip Select Access Time, tacs 20 ns
Chip Select Recovery Time, tgcs Ta =25°C 20 ns
Write Enable Pulsewidth, twp Ry =300Q 25 ns
Sense Recovery Time, tgg C_=30pF 40 ns

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot
be guaranteed. Except for ‘“Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits The table of “’Electrical Characteristics’ provides conditions
for actual device operation.

Note 2: Unless otherwise specified min/max hmits apply across the 0°C to 70°C range for the
DM74200 and DM8582 All typicals are given for Vog =50V and Tp = 25°C

1-147



DM7520/DM8520

N

DM7520/DM8520 modulo-n divider
general description

N Series 54/74

The DM7520/DM8520 combines TTL technology without external components to divide by any

and MSI (Medium Scale Integration) design to pro- number from 2 to 15. Cascading of these di-

vide a circuit equal in complexity to more than 50 viders will provide division by any number

gates. from 2 to very large numbers.

Although extremely versatile in a number of digi- 2. SHIFT REGISTER

tal applications, its primary usage will be realized

in two areas. Since the basic organization of the logic is that

1. MODULO-N DIVIDER of a serial shift register,_the d.evice may‘be. usefi
where four-bit parallel-in-serial out shifting is

A single DM7520/DM8520 can be programmed required.

logic diagram
EX OR OUTPUT

@)

EX OR CONTROL

EXTERNAL
EX OR
PRESET
—DC T
SERIAL__| P 3 P | SERIAL
INPUT e e a ouTPUT
a a a
< | SERIAL/
—o< PARALLEL
nPUT—{>0-
Py P, P3 Py
| !
OUTPUT 0000
DETECT
connection diagram table for division by n
5 Dual-In-Line and Flat Package
B SETTING
semaL 16 [ PRESET P, P, Py P, ~BY
EXTERNAL
" |- oxon 11 1 0 2
1 1 0 0 3
it 3 Y 1.0 0 0 4
0 0 0 1 5
[ 13 f= ouTPUT 0 0 1 0 6
0 1 0 0 7
Vee =15 12 = GND 1 0 0 1 8
0 0 1 1 9
s oo o 1 1 o0 10
1 1 0 1 1
=l 10 e SERAL 1 0 1 0 12
0 1 0 1 13
weor | 8 ofpon 10 1 1 14
0 1 1 1 15
TOP VIEW
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absolute maximum ratings

0ZS8WA/0ZSLWNA

Supply Voltage v
Input Voltage 5.5V
Operating Temperature Range DM7520 -55°C to +125°C

DM8520 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec.) 300°C

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN | TYP | MAX | UNITS

DM7520 | Ve =4.5V

Logical “1"” Input Voltage DM8520 | Voo = 4.75V 2.0 \%

o DM7520 | Ve = 4.5V
Logical “0" Input Voltage DM8520 | Ve = 4.75V 0.8 \Y

Logical ““1” Output Voltage lout = —400 A 2.4 \%

DM8520 | Vcc = 4.75V

DM7520 | Vec = 4.5V

Logical “0" Output Voltage DM8520 | Vec = 4.75V lout = 16 mMA 0.4 \%
s DM7520 | Ve = 5.5V
Logical “0" Input Current DM8520 | Vec = 5.25V Vin = 0.4V -1.6 mA
(All inputs except pin 9)
gy 7 V.. =5,
Logical 0" Input Current DM7520 cc =55V Vi = 0.4V 39 A
(Pin 9) DM8520 | V¢ =5.25V
o DM7520 | Vcc = 5.5V
Logical “1” Input Current DM8520 | Ve = 5.25V Vin = 2.4V 40 MA
Logical 1" Input Current DM7520 | Vgc =5.5V Vie = 2.4V 80 A
(Pin 9) DM8520 | Voo =525V N “ K
o DM7520 | V¢ = 5.5V
Lognca'l 1" Input Current DM8520 | Ve = 5.25V Vin = 5.5V 1 mA
(All inputs except pin 9)
Output Short Circuit Current  DM7520 | Ve = 5.5V -20
(Note 3) DM8520 | Ve - 5.26v  Vout =0V (Note2) | 40 8 | mA
Power Supply Current Vec=5.0V  To=25°C 50 mA
Counting Frequency Vec=5.0V T =25C 20 MHz

Note 1: Unless otherwise specified, limits shown apply across the -55°C to +125°C temperature
range for the DM7520 and the 0°C to +700C temperature range for the DM8520 Typical values
apply to supply voltages of 5.0V

Note 2: Only one output should be shorted at a time.

Note 3: Serial and exclusive OR outputs.
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DM7520/DM8520

theory of operation

The basic operation of the DM7520/DM8520 is
derived from the fact that when several outputs of
a shift register are EXCLUSIVE OR’ed and the
result fed back to the register’s input, a unique
progression of stable states results on the outputs
of the flip-flops. Depending upon which outputs
are EXCLUSIVE OR’ed the number of different
states can be varied. Even if optimum gating is
provided the most states which can be obtained is
2"-1, where n 1s equal to the number of flip-flops
in the register. The all-zero state is precluded; and,
therefore, the maximum number of states is
always one less than the theoretical maximum
number. Since the DM7520/DM8520 contains
four flip-flops, its maximum number of states is
15. Because the 1111 state occurs only once dur-
Ing a 15-state sequence, this state is detected; and
its output becomes the output of the divider.

To obtain frequency division by numbers other
than the maximum, it is necessary to cause the
register to “jump’ immediately from its initial
1111 to the state which 1t would normally reach in
16-m (m = desired frequency division) pulses. For
example, to divide by eleven it would be necessary
to jump to the fifth state and then simply allow
the register to normally progress forward to its
original state. The output of the divider is also
used as a control pulse. Since the 1111 state is
detected and since the “‘jump-state”’ information is
of interest only at the time that this state is
reached, the OUTPUT is used to gate the parallel
inputs, through the SERIAL/PARALLEL input,
so that it recognizes this “jump-state’” information
only at this time. Subsequently as the states
change, the parallel input information is locked
from the divider.

Should the divider ever be accidently set in the
forbidden 0000 state, an output is provided to de-
tect this state. If this output is in turn fed into the

EXTERNAL EX-OR input, a 1 will be forced into
the register at the next clock pulse, thus clearing
the unallowed state.

A PRESET input is provided which when taken to
a logical “1" level overrides all other inputs and
sets the register to the 1111 state. '

To divide by numbers greater than 15, it is neces-
sary to cascade DM7520/DM8520°s. Both the
OUTPUT and the 0000 DETECT output are capa-
ble of being connected directly to other like out-
puts thus providing the “WIRED-OR"’ configura-
tion. These outputs should be connected to the
similar outputs on other dividers for proper opera-
tion. All SERIAL/PARALLEL inputs should be
connected to the common OUTPUT.

Other connections are shown. (Figure 1 indicates
connections for 2 dividers or a maximum fre-
quency division of 255. For division by higher
numbers, a more complete discussion of the inter-
connection techniques will be given in the final
data sheet.)

To divide by numbers between 16 and 255, the
table in Figure 2 will apply.

Thus to summarize, the following connections
should be made for operation of a single DM7520/
DM8520.

Ex-Or Output to Serial Input

0000 Detect to External Ex-Or Input
Output to Serial/Parallel Input

Preset to Ground

Ex-Or Control to Ground

LOGICAL 1
LEVEL N \/ N - ™,
o~ NE s “
exor| > lexon 0000 ,\4 EXTERNAL exor| = |exon 0000 EXTERNAL
outPuT | s [conTroL 7 foetect s~ |exom ouTPUT | conTroL 7/ | ETECT EX-0R
2 6N, B
SERIAL SERIAL SERIAL
INPUT oUTPUT INPUT 13
DM7520/0M8520 DM7520/0M8520
i~ ouTPUT
INPUT 0UTPUT INPUT
g s
. |preser 3 [ SERIAL/PARALLEL < [Reser 3 [ SERIAL/PARALLEL
INPUT
FREQUENCY

FIGURE 1. Connection for 2 Divider or Maximum Frequency Division of 255
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DM7520/DM8520
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FIGURE 2. DM7520/DM8520 Shift Register Divider Input Coding Table (2 Package Combinations)
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DM7551/DM8551

Series b4/74

®
DM7551/DM8551 TRI-STATE quad D flip flop

general description

The DM7551/DM8551 isa TRI-STATE logic device
which provides four D-type flip flops in one pack-
age which operate synchronously from a common
clock.

features
m Series 54/74 compatible

® 23 ns typical propagation delay
m 250 mW typical power dissipation

® Qutputs directly connectable for bus-line opera-

tion

= A'do-nothing” state accomplished without gat-
ing the clock

® Simple disable encoding

A unique three-state output allows the device to
be used In bus-organized systems. The outputs can
be directly wired to outputs of other DM7551/
DM8551's without encountering the problems nor-
mally met with “collector- ORing” TTL circuits.
This 1s accomplished by gating the normally low
impedance logical 1" or logical ‘0" output into
a high impedance state.

(Continued)

logic and connection diagrams

INPUT A

DATA INPUT
DISABLES

<

cLocK % J

CLEAR @—&

QUTPUT A Vec  CLEAR A [] 3 D DISABLE DISABLE
\ﬁl |5| ul yJI |zl ﬂ ml 9l

Dual-In-Line and Flat Package

DATA  DATA
INPUT  INPUT  INPUT  INPUT  INPUT  INPUT

DISABLES

Logical “0"" on both inputs 1 1
--I ;—o ouTPuT 0

Logical 0" on both inputs 0 0

INPUT B O
L o
1A > 1 z[ JI AI sl ﬁl 7I ul
OQUTPUT OQUTPUT OUTPUT OUTPUT OUTPUT OUTPUT cp GND
"{ o O ouTPuT B DISABLE DISABLE A B c 0
TOP VIEW
INPUT ¢ O
q o )
H "
118 _5 truth table (gotn Output Disables Low)
(s o {—O utPuTC
‘n
DATA 1,
#F—J DATA INPUT DISABLE n
INPUT OUTPUT
INPUT D O
Logical “1” on 1 or both inputs X Qn
H
| E—

X = Don't Care
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absolute maximum ratings (Note 1)

Supply Voltage 7V
Input Voltage 55V
Qutput Voltage 55V
Storage Temperature Range -65°C to +150°C
Operating Temperature Range DM7551 -56°C to +125°C

DM8551 0°C to +70°C
Lead Temperature (Soldering, 10 sec) 300°C

Time that two bus-connected devices may
be 1n opposite low impedance states
simultaneously Indefinitely

LGS8INA/LSSLING

electrical characteristics (Note 2)

PARAMETERS CONDITIONS MIN TYP MAX UNITS
tiqee DM7551 Vee =45V
| cc
Logical “1” Input Voltage DM8s51 Voo =475V 20 v
oy DM7551 Vee =45V
| [ Vol ce
Logical “0"" Input Voltage DMVBEST Voo =476V 080 \
g DM7551 Vee =45V lout = -2 0mA )
Logical “1" Output Voltage DMBEET Ve =475V Tour = 52 mA 24 33 \%
s DM7551 Ve =45V
1] =
Logical 0" Output Voltage DMB551 Vee =475V lout = 16 MA 02 040 \%
sopyre DM7551 Vee =55V _
Logical “0" Input Current DMBEST Vee =525V Vin = 040V -10 -16 mA
igue DM7551 Vee = 525V Vin =24V 40 HA
11" cc IN
Logeal "1 Input Current - Fgegy Ve = 525V Vin =55V 1 mA
Output Current DM7551 Ve = 55V Vo =24V 40 uA
In High Impedance State DM8551 Vee =525V Vo =04V -40 MA
DM7551 Vec =55V
|
Supply Current DMB551 Vo =525V 50 72 mA
Output Short Current DM7551 Vee =55V .
(Note 3) DMB551 | Vec =525V Vour =00V -30 70 mA
Maximum Clock Frequency Vec =50V Ta =25°C 25 30 MHz
C_ =50 pF
Propagation Delay from Clock Vee =50V " Ta=25°C 1 20 28 ns
to Logical 0", toao C_ =50 pF
Propagation Delay from Clock Vee =50V Ta=25"C 11 16 25 ns
to Logical “1”, tpaq C_ =50 pF
Input Data Setup Time, ts pata Vee =50V Ta=25"C 3 10 ns
Input Data Hold Time, ty paTa Vee =50V Ta= 25°C 4 10 ns
Input Disable Setup Time, ts pis Vee =50V Ta=25"C 7 14 ns
Input Disable Hold Time, ty pis Vee =50V Ta=25"C -7 ns
Delay from “Output Disable”’ to High Vee =50V Ta=25°C 3 5 30 ns
Impedance State (from Logical ‘1"
Level), t1
Delay from “Output Disable” to High Vee =50V Ta=25C 3 " 30 ns
Impedance State (from Logical 0"
Level), ton
Delay from 'Output Disable” to Vee =50V Ta=25C 7 16 30 ns
Logical 1" Level (from High
Impedance State), ty4
Delay from “Output Disable’’ to Vee =50V Ta=25°C 7 21 30 ns
Logical ‘0" Level (from High
Impedance State), tyq
Propagation Delay from Clear Vec =50V Ta=25°C 18 27 ns
to Output, togr

Note 1: Absolute maximum ratings are those values beyond which the safety of the device cannot
be guaranteed Except for ‘‘Operating Temperature Range’’, they are not meant to imply operating
conditions

Note 2: Unless otherwise specified the min-max limits across the —55°C to +125°C temperature
range for the DM7551 and across the 0°C to 70°C temperature range for the DM8551 All typicals are
given for Ve =5 0V and Tp = 25°C

Note 3: Only 1 output at a time should be shorted
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DM7551/DM8551

DRIVING DEVICE -

BUS LINES

ONE OF FOUR

L‘L T OUTPUTS

SELECTED AS
DRIVING
DEVICE

SELECTED AS 52mA |

GATED INTO
THIRD STATE

GATED INTO

THIRD STATE

{‘I;

-w-“] I_w.g

40uA
b LEakaGE

j CURRENT
4 GATED INTO j

GATED INTO

THIRD STATE

THIRD STATE

| s
T

l—a-mangn

40 ;A LEAKAGE CURRENT

FIGURE 1

general description (cont.)

The high impedance state occurs on all outputs of
all devices except the four outputs of the one de-
vice selected (Figure 1). The result Is that the
selected device has a normal TTL low impedance
output’providing good capacitive drive capability
and waveform integrity especially during the tran-
sition from a logical 0" to a logical 1", The
other outputs are all in the “‘third-state”” and take
only a small amount of leakage current from the
driving outputs. Since the logical 1" output cur-
rent of the selected device 1s 13 times that of a
normal Series 54/74 output (5.2 mA vs 400 pA),
the output Is easily able to supply that leakage
current to as many as 127 connected devices and
still retain enough drive for a full Series 54/74
fan-out of 3 at the end of the bus line (Figure 2).

A two-input NOR gate facilitates selection of the
driving device through the use of only two octal
decoders for as many as 64 DM7551/DM8551’s
(Figure 3).

A problem inherent 1n conventional D-type flip
flops is that it 1s impossible to code the data input
in such a way as to cause the flip flop to remain in
Its present state when clocked. Because flexibility

120 mA FOR DRIVING OTHER TTL INPUTS

[]
[
‘(:_‘_?—i >d ]
5
5
—-O0—e 1
— 0 —
o o ]
] [}
-] r° 8
4 |0 5
4 5
2 =0 1
° S —
40 4A x 127 OUTPUTS = § 08 mA 51
LEAKAGE CURRENT " —o H
pre— e
O 1

w [©
e o
o H
B T
—© ;

—O

FIGURE 2

FIGURE 3

Is not as great as with a J-K flip flop (and its J=0,
K=0 state), to keep a D-type flip flop in its present
state 1t 1s usually necessary to gate the clock,
which increases the danger of false-clocking. The
DM7551/DM8551 contains a gated input disable
which does not disrupt clocking, but rather re-
circulates information from the Q output to the D
input In this manner the flip flop does not change
state and the possibility of false-clocking 1s
eliminated

The following logic levels control the device.

m Clockingoccurs on the positive-going transition.

® Clearing 1s enabled by taking the input to a
Logical 1" level

® Qutputs are placed in the “third-state’ if either
of the two Output Disable inputs Is taken to a
Logical 1" level.

® The flip flops will remain 1n their previous state
when clocked so long as either of the two Data
Input Disable inputs 1s taken to a Logical 1"
level.

The DM7551/DM8551 is completely compatible
with other Series 54/74 devices.
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NN Series 54 /74

DM7552/DM8552 TRI-STATE® decade counter/latch
DM7554/DM8554 TRI-STATE binary counter/latch

general description

The DM7552/DM8552 and DM7554/DM8554 are ® 30 ns typical propagation delay

TTL TRI-STATE Synchronous Decode and Binary ® Count mode and Terminal Count output are
counter/latch circuits respectively. The circuits operable when the outputs are in the high
consist of a counter made up of four edge-triggered impedance state or latch mode

JK flip-flops.

Blanking capability with the DM7552/DM8552

features Positive true logic

® Series 54/74 compatible
® 330 mW typical power dissipation

The circuits logically combine the function of
counters for frequency division, latches to hold
the counter’s information, and output buffer gates

® TRI-STATE outputs directly connectable for which allow active TTL outputs as well as the high
bus-line operation impedance (3rd) state for output multiplexing of
® TRI-STATE outputs information may be latched data.

connection diagram
Dual-In-Line and Flat Package

= vYSG8WNA/¥YSSLING ‘2SS8INA/ZSSLINA

TRANSFER
Vec ENABLE CP PRESET CLEAR NC  CEP  CET

1 2 3 ] 5 5 7 8
S 0 B A , TERM  GND
OUTPUT —— ——— COUNT
DISABLES OUTPUTS
TOP VIEW

typical application

Multi-Stage Synchronous Counter with Visual Display

DISPLAY. DISPLAY DISPLAY DISPLAY
unIT unIT uNIT unIT
DECODER/ DECODER/ DECODER/ DECODER/
DRIVER DRIVER DRIVER DRIVER

Vee O

L CEPO/A0/B 0/CO/D | CEPO/A0/BO/C O/D Lcsv cl 0/0

COUNT
O————qcET CET T T TC ET TO MORE
ENABLE R TCp=== > SIGNIFICANT

cP cP cP STAGES
—{TE —{TE —{TE {TE
DM7552/DM7554 OM7552/0M7554
» O—e- y .

1STSTAGE 2ND STAGE 3RD STAGE 4TH STAGE

STROBE O

Counter stages can be cascaded as shown above to provide multiple stage BCD or binary synchronous counting by using the
DM7552/DM8552 or the DM7554/DM8554 respectively, With a Terminal Count (TC) fan out of six the above scheme allows
seven stages to operate at the maximum frequency equivalent to a two stage counter.

The characters displayed can be held with a low level on the strobe line while the counters can continue counting. The
display can be updated by applying a positive pulse to the strobe line.
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DM7552/DM8552, DM7554/DM8554

absolute maximum ratings (Note 1) Operating conditions
MIN MAX UNITS
Supply Voltage 70V Supply Voltage (Vcc)
Input Voltage 55V DM7552/54 45 55 \
Output Voltage 5.5V DM8552/54 475 525 \%
Storage Temperature Range -65°C to +150°C Temperature (Tp)
Lead Temperature (Soldering, 10 sec) 300°C DM7552/54 -55 +125 °c
« DM8552/54 0 70 °c
electrical characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical ““1”" Input Voltage 20 \%
Logical ‘0" Input Voltage 08
Logical “1”" Output Voltage TC Output lour=-04 mA 24 33
louT =-2mA (DM7552/54)
g 24 .
Logical ““1” Output Voltage (Other Outputs) lour = -5 2 mA (DM8552/54) 3.3 \
Logical 0" Output Voltage lout = 16 MA 02 04 \
Third State Output Current Vout = 0.4V to 2.4V +40 HA
Logical "*1" Input Current Vin = 2.4V 80 MA
“CET" Vin =55V 2 mA
" " Vin = 2.4V 40 HA
Other Inputs Vin = 55V 1 mA
Logical 0" Input Current “CET"’ Vin=04V -20 -32 mA
""Other Inputs” Vin =04V -1.0 -1.6 mA
Output Short Circuit Current (Note 3)
TC Output Vout =0V -20 -55 mA
Other Outputs VouTt = 0V -30 -70 mA
Supply Current (each device) | (max) 66 106 mA
Input Clamp Volitage Iin = -12mA -1.5
Output Ve Clamp Voltage Vee =0V gyt =12mA 15
Output Ground Clamp Voltage Vee =0V gyt =-12mA -15
Propagation Delay to a Logical 0" from Vee = 5.0V 23 a5 ns
Clock to Any Output, tyqo Ta=25°C
Propagation Delay to a Logical 1" from Vee =50V 34 70 n
Clock to Any Output, t,g, Ta =25°C *
Propagation Delay from TE to Vee = 5.0V
2 50
Output, tyy (TE) Ta=25°C 6 ne
Note 1: ""Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range'’ they are not meant to imply that the devices should be operated at these imits The table
of “’Electrical Characteristics” provides conditions for actual device operation
Note 2: Unless otherwise specified min/max himits apply across the —55°C to +125°C temperature range for the DM7552/
DM7554 and across the 0°C to 70°C range for the DM8552/DM8554. All typicals are given for Vo = 5.0V and Tp = 25°C
Note 3: Only one output at a time should be shorted
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electrical characteristics (cont.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Delay from Output Disable to High Vee = 5(_)0 27 8 ns
Impedance State (from Logical 1" Level), t1y4 Ta=25C
Delay from Output Disable .to High Ve = 5.0 17 40 ns
Impedance State (from Logical 0" Level), toy Ta=25°C
Delay from Output Disable to Logical Vee = 500 21 45 ns
“1" Level (from High Impedance State), ty; Ta =25°C
Delay from Output Disable to Logical Vec=6.0 %5 50 ne
“0"" Level (from High Impedance State), t,;o Ta=25°C
i Vec=5.0 15|23 MHz
Maximum Clock Frequency T, - 26°C

mode of operation

When the Transfer Enable (TE) 1s at a logical “1"
level the data transfer paths between the counter
outputsand the output buffer gates are maintained.
When the Transfer Enable (TE) is at a logical ‘0"
level, the data transfer paths are inhibited, and the
state of the output buffer gates are locked in by
the latches. The counter and Terminal Count (TC)
output remain operable during this time.

Asynchronous Clear (CL) resets the counter to
0000.

Asynchronous Preset (PRE) resets the counter
to 1111,

The 1111 state may be used in the DM7552/
DM8552 for blanking out leading zeroes In visual
displays. The next clock pulse will advance the
DM7552/DM8552 to 0001 which denotes the first
count of the blanked zero. The next clock pulse
will advance the DM7554/DM8554 to 0000.

The Terminal Count (TC) output is active high
when the counters are at terminal count and the

logic tables

CET s high. The Terminal Count logic equations
are:

DM7552/DM8552 TC =CET-A-B-C:D
DM7554/DM8554 TC =CET-A-B-C:D

The following logic levels control the device:

® The counter changes state on the positive-going
transition of the clock.

® (Clearing or Presetting Is enabled by taking the
respective input to a logical 1"’ level.

® To enable the count mode both CET and CEP
Inputs must be at a logical “*1" level.

® To latch the outputs the Transfer Enable (TE)
iInput must be taken to the logical ‘0" level.

® To place the TRI-STATE outputs into the
"Third-State” either of the Output Disable (OD)
Inputs must be taken to the logical “1” level.

The clock input must be high during the high to
low transition of CEP and/or CET for correct
logic operation. The CEP and CET inputs may be
used in a high speed look ahead technique (see
application).

DM7552/DM8552 DM7554/DM8554
FUNCTION TABLE DECADE COUNT SEQUENCE BINARY COUNT SEQUENCE
INPUTS OUTPUTS QUTPUTS OUTPUTS
c]o]c
op1] o2 | cer] ceT Jciear [ preseT[TE | Al 8] c[ D TC COUNT | A IB comwt|alelc]o |7
0 o [ofo]of o

1 X X X X X X “"High Impedance State” 1 3 0 0 0 0 0 ojojojo 0
X 1 X X X X X | “High Impedance State”” . 2 0 1 0 0 0 1 11o0jojo 0
0 0 X X 1 X 1 oo l o} o 0 3 s lilolol o 2 of1|ofo]o
0 0 X X 0 1 1 N RN . M o Jol1]o] o 3 1J1jojo]o
0 0 x | x X X 0 LATCH 5 1 dol i lol o 4 ofo]1]ofo
0 0 1 1 0 0 1 COUNT 5 olililol o 5 1Jol1lojo
. ] 7 1t i ifofo 6 Jojrjrjotfo
Function of the count sequence 8 0 0 0 ] 0 7 1J1]11]0]}]o0
9 1ol ol i | 8 fofjofof1}o
9 1loJof1]o
**1f Preset 10 ol1lol1]o
Applied 11 1f1fo]1]o
Next 1o 2 lololili1o
Count 1 Jojojo} o 1 dolilato
u foflrfrfr]o
15 1]

**The 1111 state may be used in with

certain decoder/drivers 1 DM5446, DM5447
and DM5448 for blanking leading zeroes
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DM7552/DM8552, DM7554/8554

logic diagrams
DM7552/DM8552

ouTPUT ouTPUT ouTPUT ouTPUT
A [} [} 0

DISABLES

TERMINAL
COUNT
ouTPUT

LATCH LATCH LATCH LATCH

=
1

5 R

enasLe

TRANSFER N ﬁ
|

sro——>o =
>

RESET RESET RESET

COUNT ENABLE
TRICKLE

o—4
COUNT ENABLE

cLocK

CLEAR!

(=

DM7554/DM8554

ouTPUT ouTPUT ouTPUT outeyuT
A B © [)

OUTPUT
DISABLES,

LATCH LATCH LATCH LATCH

B
B
o1
e
N

TRANSFER
ENABLE

—>
.muo_Dc
>

RESET

COUNT ENABLE
TRICKLEO—4
COUNT ENABLE v

PARALLEL
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Series 54/74

DM7553/DM8553 TRI-STATE® eight bit latch

general description

The DM7553/DM8553 provides eight latcheswhose
inputs and outputs are accessed on the same leads.
The fact that the outputs utilize TRI-STATE cir-
cuitry allows this to be done. While in the high-
impedance state, the outputs and inputs are disabl-
ed and no information can be entered. When the
outputs are active the gating associated with each

In this manner eight bits of storage can be accom-
plished with parallel inputs and outputs in a 16-pin
package.

features

= Series 54/74 compatible

latch prevents information from being entered. The = Typical power dissipation 330 mW
outputs are disabled while information 1s entered. ® Typical propagation delay 25 ns
logic and connection diagrams
- —I Dual-In-Line and Flat Package
Vee=16 GND=8 |
DATA INPUT/QUTPUT 1 A 3 I
| | R DATA INPUTS/OUTPUTS
I | Vec  READ  WRITE WAITE ooty
R ! 16 15 14 13 12 1" 10 9
| ¢ —— = t |
n-——-—-——-—— """'—i
DATA INPUT/QUTPUT 2 O_EJ_ - '
| q § |
. 8 |
1 — [
L ?_...1, b
DATA INPUT/OUTPUT 3 Oi—ij- e —} I ! : i ¢ * ¢ ’ l'
R Y N TERD ENABLE CLEAR oarameursouteers O
DATA INPUT/QUTPUT 4 O_L-. _’..4
e TOP VIEW
9 r—'——_‘-____'-_'ﬂ
2
DATA INPUT/OUTPUT 5 O——L-;_ i b _'—1
10 r _—————————— et |
DATA INPUT/DUTPUT 6
1 k_.______j.___r* truth table
nerErTeT e e T M
DATA INPUT/QUTPUT 7 . b
° I A ISR |
12 CLEAR | ENABLE | READ | WRITE | 1/O STATE
DATA INPUT/QUTPUT 8 Ormesmmmenet -
§ 1 0 0 X Output = 0
X X 1 1
Hi-
R X 1 X X "z
] 1o
0 0 X 0 Write
WAITE e ?—ﬁ' 0 0 0 1 Read
WRTTE 14 P
iwReLe O
1
FERD
READ I
CLEAR O 2 ‘ b
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DM7553/DM8553

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage v Supply Voltage (Vce)
Input Voltage DM7553 45 55 \"
Output Voltage 5.5V or 0.5V above Ve DM8553 475 5.25 v
Storage Temperature Range -65°C to +150°C Temperature (Ta)
Lead Temperature (Soldering, 10 sec) : 300°C DM7553 -55 +125 °C
DM8553 0 70 °C
‘
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical ‘1" Input Voltage Vce =Min 2.0 \"
Logical 0" Input Voltage Vee =Min 0.8 \
Logical 1"’ Output Voltage, s _ -2.0mA (7553)
Output Enabled Vee=Min. lout = 55 A (8553) 24 v
Logical 0"’ Output Voltage,
= = . Vv
Output Enabled Vee =Min, loyr = 16 mA 0.4
Logical ““1”" Input Current, Input Enabled Vee = Max, V iy =5.5V 1.0 mA
Vin = 2.4V 40 MA
Logical 0" Input Current, Input Enabled Vee = Max, Vi = 0.4V -1.6 mA
TRI-STATE 1/0 Current with Inputs & Vo = 2.4V or 04V +40 uA
Outputs Disabled
Output Short Circuit Current 8553 -28
= - A
(Note 3) Vee =Max, 553 -30 70 m
Supply Current 66 93 mA
Input/Output V¢c Clamp Voltage Vee =0V, lgyt =+12 mA 156 \
Input/Output Ground Clamp Voltage, Vee = 5V, loyt = =12 mA -1.5
Outputs Disabled
TRI-STATE OUTPUT CHARACTERISTICS
Delay from Output to High Impedance _ _ opo
State (from Logical /1" Level), tyyy Vee =50V, Ta=25°C 7 12 ns
Delay from Output to High Impedance _ _ oo
State (from Logical “0” Level), to Vee =50V, Ta=25°C 20 30 ns
Delay from Output to Logical ‘1" Level _ _ g
(from High Impedance State), ty, Vee =50V, Ta=25°C 22 33 ns
Delay from Output to Logical 0" Level _ hgo
(from High Impedance State), tyq Vee =50V, Ta=25C % 38 ns
Delzfy fron':,Clear Input to Output = 21 32 ns
Logical “0", toar
Min Clear Pulse Width Required, tq,, 10 15 ns
Data Setup Time, tg Data=1 14 20 ns
Data=0 26 36 ns
Data Hold Time, ty, Data=1 -26 -15 ns
Data=0 -14 -8 ns
Min Write Pulse Width Required, t,pw 28 40 ns

Note 1: ""Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating Temperature Range’ they are not meant to imply that the devices should be operated at these limits. The table
of ““Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max hmits apply across the -55°C to +125°C temperature range for the DM7553
and across the 0°C to 70°C range for the DM8553. All typicals are given for Vee =5.0Vand Tp = 25°C
Note 3: Only one output at a time should be shorted.
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Series 54/74

DM7560/DM8560(SN54192/SN74192) up/down decade counter

general description

The DM7560/DM85601sa TTL, Series 54/74 com-
patible, up-down decade counter which Is capable
of being preset to any number from O through 9.
A load input controls the asynchronous entry of
these numbers, and sets all outputs to appropriate
state.

Counting 1s performed through two clock lines—

one controlling the count in the up direction, and
the other in the down direction. Two outputs, Bor-
row and Carry, are connected to the clock inputs
of subsequent counters to provide for counting to
numbers greater than 9. The counter is synchro-
nous by itself, and “'semi-synchronous” (two gate
delays between stages) when cascaded.

logic diagram

CLOCK
upP

a

T 7 T

a a
PRESET _ CLEAR PRESET  CLEAR

CARRY

T T

a a
PRESET _ CLEAR PRESET _CLEAR

BORROW
Cn

CLEAR A Bin

CLOCK
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DM7560/DM8560

absolute maximum ratings

Vee 70V
Input Voltage 55V
Operating Temperature Range  DM7560 -55°C to +125°C
DM8560 0°Cto +70°C
Storage Temperature Range -65°C to +150°C
Fanout 10
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN | TYP [ MAX | UNITS
Vg DM7560 | V¢ =45V
20 \Y
Logical “1" Input Voltage BM8560 | Voo = 475V
e DM7560 | Vee =45V
Logical “0" Input Voltage BMB560 | Vo =475V 08 \Y%
- DM7560 | Ve = 45V
= - A \%
Logical “1” Output Voltage BMB560 | Vo =4 75V loyt = -400 u 24
o DM7560 | Vec =45V
| = A \Y%
Logical “0”" Output Voltage DM8560 | Voo =475V lout=16m 04
Logical “1” Input Current DM7560 | Vee =56V
=24 4
(All Inputs) DMB560 | Ve =526v VN 24V 0 HA
Logical “1” Input Current DM7560 | Ve = 5.5V _
(All Inputs) DMB8560 | Voo =526V N 98V ! mA
P DM7560 | Ve =55V B B
Logical “0" Input Current DMB560 | Vo = 6 26V Vin =04V 1.6 mA
Output Short Circurt Current DM7560 | V= 55V . =20 _
(Note 2) DMEB560 | Voo =526V "ouT “ 0 -18 55 mA
DM7560 | V¢ =55V
|
Supply Current DVIB560 | Vg = 5 25V 50 89 mA
Propagation Delay to a Vec =50V From Clock to Output 27 38 ns
Logical “1", t,44 Ta=25°C From Clock to Carry/Borrow 22 30 ns
Propagation Delay to a Vee =50V From Clock to Output 37 47 ns
Logical “0”, t 40 Ta=25°C From Clock to Carry/Borrow 18 30 ns
Maximum Clock Frequency q\r/;;izg;j(z:v 20 30 MHz

Note 1: Specifications apply across ~65°C to +125°C temperature range for the DM7560 and 0°C to
70°C for the DM8560 unless otherwise specified. Typicals are given for Ve =5V and T = 25°C only.

Note 2: Only 1 output may be shorted at a time
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logic waveforms

[Example shown for (1) clearing, (2) asynchronously setting to eight count,
(3) counting “up” to two, and (4) counting “down” to eight |

.

CLEAR

LOAD

C

[

(]
ll

CLOCK up ||II||||

T
|
|
T
! ] 1 [] 1 [}
| | [ i ! F—
CLOCK DOWN | | [ ! | | I |
| | 1o |I | | L-!—l—J =i
| | [ | |
A 1
i I 1 L
| t | f | H [ !
B ! ! | ] [ |
our | | L | [ [ ]
I o : | : [ |
1 [ | [ |
Cour | R 1 | 1 [ I
P b Eooe
Dour T ! | ! (]
| | 1 I 1 Lt I
| : TR
| i ]
CARRY (I
[
| 1

NOTES 1 LOAD AND CLEAR INPUTS SHOULD NEVER BE ENABLED TOGETHER
2 A,B,CAND D INPUTS ARE FREE TO CHANGE AFTER LOAD INPUT IS DISABLED
3 WHEN COUNTING “UP”, THE “DOWN" CLOCK MUST BE IN THE LOGICAL 1 STATE, AND CONVERSELY

cascading counters

~———CLOCKUP  CARRY CLOCK uP CARRY cLock up
cLockK CLOCK cLock
DOWN DOWN DOWN

connection diagram

Dual-In-Line and Flat Package

Ve A CLEAR BORROW CARRY LOAD Ci  Din

Ilﬁ Il& I:a 113 |1z ln lw ls

K G G S S S L

Bin  Bour Aour CLOCK CLOCK Cour Dour GROUND
DOWN  UP

TOP VIEW
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DM7563/DM8563

N

N

Series 54/74

DM7563/DM8563(SN54193/SN74193) up/down binary counter

general description

The DM7563/DM8563 is a TTL, Series 54/74 com-
patible, up-down binary counter which is capable
of being preset to any number from O through 15.
A load input controls the asynchronous entry of
these numbers, and sets all outputs to appropriate
state.

Counting is performed through two clock lines—

one controlling the count in the up direction, and
the other in the downdirection. Two outputs, Bor-
row and Carry, are connected to the clock inputs
of subsequent counters to provide for counting to
numbers greater than 15. The counter is syn-
chronous by itself, and “‘semi-synchronous’ (two
gate delays between stages) when cascaded.

logic diagram

cLocK
up | )

T T

a
CLEAR

a
PRESET  CLEAR

PRESET

CARRY

T T

a
PRESET _ CLEAR

0 p—
PRESET _ CLEAR

BORROW
Cin

cLock

DOWN

.
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absolute maximum ratings

Vee 70V
Input Voltage 55V
Operating Temperature Range DM7563 -55°C to +125°C

DM8563 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Fanout 10
Lead Temperature (Soldering, 10 sec) 300°C

€9G8NA/E9SLING

electrical characteristics  (Note 1)

PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
o DM7563 | Voe = 45V
Logical 1" Input Voltage DMV8563 | Ve = 4 75V 2.0 \%
s DM7563 | Ve =45V
Logical “0" Input Voltage DMB563 | Voo = 4 75V 08 \
veger DM7563 Vee = 45V ~
Logical 1" Output Voltage DM8563 | Voo =4 76V louT = 400 uA 24 \% n
Ve DM7563 | Vo = 45V -
Logical "0 Output Voltage DMB563 | Vo = 4 75V lout = 16 MA 04 \%
Logical 1" Input Current DM7563 | Ve =55V B
(All Inputs) DM8563 | Voo -526v N 24V 40 HA
Logical 1" Input Current DM7563 | V¢ =65V ~
(All Inputs) DVB563 | Voo -525v VN 55V ! mA
e DM7563 | Vcc =55V
L 170" Input C to Vin=04 -1.6
ogica nput Curren BMBE63 | Voo =525V in = 04V mA
Output Short Circuit Current  DM7563 | Ve = 55V _ =20 _
(Note 2) DM8563 | Ve - 526v VouT =0 -18 55 mA
DM7563 | Ve = 55V
| t
Supply Curren BV8563 | Ve =5 25V 50 89 mA
Propagation Delay to 4 Vee =50V From Clock to Output 27 38 ns
Logical “'1", tod1 Ta = 25°C From Clock to Carry/Borrow 22 30 ns
Propagation Delay to a Vee =50V From Clock to Output 37 47 ns
Logical 0", todo Ta = 25°C From Clock to Carry/Borrow 18 30 ns
Maximum Clock Frequency ;'/ZC::Z;OCV 30 MHz

Note 1: Specifications apply across -55°C to +125°C temperature range for the DM7563 and 0°C to
70°C for the DM8563 unless otherwise spectfied Typicals are given for Vog =5V and T =25°C only

Note 2. Only 1 output may be shorted at a time
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DM7563/DM8563

logic waveforms

(Example shown for (1) clearing, (2) asynchronously setting to fourteen count,
(3) counting "up” to two, and (4) counting “down” to fourteen |

%

| | | | |
Aour l l : | | I I | | I
! |
[ \
Bour | l : ! I |
1
[ :
Cour l | : : | !
[ :
Oour I I : [ |
CARRY ‘ I
BORROW l_.l

NOTES. 1. LOAD AND CLEAR INPUTS SHOULD NEVER BE ENABLED TOGETHER
2 A,8,C and DINPUTS ARE FREE TO CHANGE AFTER LOAD INPUT IS
DISABLED
3 WHEN COUNTING “UP”, THE “"DOWN" CLOCK MUST BE IN THE LOGICAL 1 STATE, AND CONVERSELY

cascading counters

———CLOCK UP CARRY CLOCK up CARRY CLock up
CLOCK CLOCK CLOCK
DOWN DOWN DOWN

connection diagram

Dual-In-Line and Flat Package
Vcc A CLEAR BORROW CARRY LOAD €y  Dyn

IIG |15 |14 lu llz In lm

Iv Iz la 4 ]5 15 l7 la
Bin Bour Aour CLOCK CLOCK Coyr Dour GROUND
DOWN upP

TOP VIEW
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Series 54/74

DM7570/DM8570 (SN54164/SN74164)
8-bit serial-in parallel-out shift register

general description

The DM7570/DM8570 utilizes Series 54/74 com-
patible TTL circuitry to provide an eight-bit
serial-in parallel-out shift register designed to oper-
ate at frequencies of 20 MHz. Other features in-
clude gated serial inputs for strobe capability and a
clear input which, when taken to a logical 0, asyn-
chronously sets all flip flops to the logical O state

Because the flip flops are R-S instead of J-K, input
information may be changed immediately prior to
the triggering edge of the clock waveform. Logi-
cal 1 levels on SA and SB enter logical 1’s into the
shift register Clocking occurs on the positive-going
edge of the clock pulse.

logic and connection diagrams
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DM7570/DM8570

absolute maximum ratings

Supply Voltage

Input Voltage

Fanout

Storage Temperature Range

Operating Temperature Range DM7570
DM8570

A%
5.5V

5
-65°C to +150°C
-55°C to +125°C

0°C to +70°C

Lead Temperature (Soldering, 10 sec.) 300°C
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS

Logical “1"* Input Voltage DOM7570 | Vec=45V 20 v
DM8570 Voo =475V

Logrcal ‘0" Input Voltage DOM7570 Ve =45V 08 \
DMB570 Vec = 475V

Logical “1” Output Voltage DM7570 | Vec=45V_ . 200uA 24 v
DM8570 Vec =475V

Logical ‘0" Output Voltage DOM7570 Vec =45V lout =8 MA 04 v
DM8570 Vee = 475V

gn DM7570
Logical “1” Input Current (Except Clear Input) —_— Viy =24V 40 HA
9 Pt P’ P DMB570 IN

Logical “1" Input Current (Clear Input) DOM7570 Vee =55V Vin =24V 80 WA
DM8570 Vee =525V

Logical “1" Input Current DM7570 Vec =55V Vin =66V 1 mA
DM8570 Vec =625V

Logical “0" Input Current (Except Clear Input) DM7570 Vec =55V Vin =04V -16 mA
DM8570 Voo =525V

Logical “0"" Input Current (Clear Input) OM7570 Ve =55V Vin =04V -32 mA
DM8570 Vee = 525V

Output Short Circuit Current (Note 2) DM7570 Ve =55V Vout =0V -10 -275 mA
DM8570 Vec = 525V -9

Power Supply Current DOM7570 | Vec=55V 36 54 mA
DM8570 Vee =525V

Maximum Clock Frequency Vec =50V, 25°C, 50% Duty Cycle 14 20 mHz

Propagation Delay to a Logical “0" from Clock _ pge _

0 0UPU, tpag Vee =50V, Ta =25°C, C = 50 pF 10 28 40 ns

Propagation Delay to a Logical 1" from Clock Vee =50V, Ta = 25°C, C = 50 pF 10 28 20 ns

to Output, togq

Propagation Delay to a Logical “0"' from Clear Vee =60V, Ta= 25°C, C = 50 pF 24 50 ns

to Output

Minimum Clock Pulse Width Ve =50V, Ta =25°C, C = 50 pF 25 45 ns

Minimum Clear Pulse Width Vee =50V, T4 = 25°C, C = 50 pF 30 45 ns

Minimum Time that S5 Sg Data Must be Set-up Vec =50V, Tp = 25°C, C = 60 pF, 15 30 ns

Prior to Clock Pulse, teryp Clock Pulse Width = 50 ns

Minimum Time that So  Sg Data Must be Held Vec =50V, Ta = 25°C, C = 50 pF, _15 0 ns

After Clock Pulse, thoq Clock Pulse Width = 50 ns

Note 2 Only one output should be shorted at a time

Note 1 Unless otherwise specified, imits shown apply from ~55°C to +125°C for the DM7570 and
0°C to +70°C for the DM8570 Typical values apply to supply voltages of 5 OV and 25°C
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DM7573/DM8573 1024 -bit field-programmable read only memory

general description

The DM7573/DM8573 is a field-programmable
read-only memory organized as 256 four-bit
words. Selection of the proper word is accom-
plished through the eight select inputs. Two over-
riding memory enable inputs are provided; when
either or both of the enable inputs are taken to a
high state, all the outputs will be turned off. A
logical “1”* has been built into each bit location. A
logical “’0"" can be programmed into any bit by
selecting the proper word, disabling the chip, and
applying a programming pulse to the proper
output.

An additional feature of the DM7573/DM8573 1s
that its outputs can be tested in the logical ’0"’
state without permanently programming the mem-
ory. In order to place all outputs in the logical 0"

Series 54 /74

state, a 9V level is applied to the most significant
address input, Pin 15, This feature will allow a
much more complete tést to be made before a part
is shipped, thus minimizing customer returns.

features

® Can be programmed in 1 sec (50% logical 1's,
50% logical O's)

Pin compatible with SN54187/SN74187

Can be programmed after being connected In a
system

Outputs can be fully tested before program-
ming

Typical power dissipation

Propagation delay

400 mW
60 ns

logic and connection diagrams
A Oz ®
A O
1024-BIT MEMORY CELL
Ao 1 OF 3 2xn
2 "] becooen MEMORY MATRIX
A O
BINARY >
SELECT
As O
A2 Oy — | >
A, O > 1 0F 8 1 OF 8 1 OF 8 1 OF 8
e DECODER ] DECODER DECODER DECODER
R O —> >
ENABLE \ME,
(]
(8) (10) il (12)
v
Pin (16) = Vee Pin (8) = GND ;‘_,_ __._.;”,. 2 'L
QV'T’“‘S
Dual-In-Line Package
Vee
6 Jis Jm 13 Dz Jn Jio s
ME,  ME, 1 2 Ya Ve
g
MEMORY ENABLE ouThUTS
A
BINARY SELECT
As_As As As Ao A Ay
I! Iz 3 4 5 6 [7 ]l
GND
TOP VIEW
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DM7573/DM8573

absolute maximum ratings(Note 1)

operating conditions

MiIN MAX UNITS

Supply Voltage 7.0V Supply Voltage (Vi)
Input Voltage 5.5V (12V on Pins 13, 14)
Qutput Voltage 5.5V (25V for programming) DM7573 45 55 Volts
Storage Temperature Range ~B5°C to +150°C DM8573 4.75 5.25 Volts
Lead Temperature (Soldering, 10 sec) 300°C Temperature (Tp)

DM7573 -65 +125 °c

DM8573 0 70 °C
electrical characteristics(note 2)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1’ Input Voltage Vee = Min 2.0 \%
Logical 0" Input Voltage Vee = Min 0.8 \
Logical 1" Output Current Vee = Max, Vg = 4.0V 50 MA
Logical "'0" Qutput Voltage Vee =Min, Ig =16 mA 0.4 \
Logical 1" Input Current Vee = Max, Vi = 2.4V 40 MA
Vee = Max, Vi = 5.5V 1 mA

Logical “0” Input Current Vce = Max, V= 0.4V -1 mA
Supply Current Vce = Max 82 110 mA
Input Clamp Voltage Vee =Min, Iy ==-12 mA -1.5 \%
Propagation Delay to a Logica! Vee =50V 60 ns
0" from Address to Output, Ta =25°C
todo
Propagation Delay to a Logical Vee = 5.0V ) 28 ns
“0" from Enable to Cutput, Ta = 25°C
todo
Propagation Delay to a Logical Ve = 5.0V 60 ns
1" from Address to Output, Ta=25°C
tod1
Propagation Delay to a Logical Vee = 5.0V 28 ns
“1"" from Enable to Output, Ta =25°C
toa1

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “*Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table
of “Electrical Characteristics’’ provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the ~55° to +125°C temperature range for the DM7573 and
across the 0°C to 70°C range for the DM8573, All typicals are given for Vog = 5.0V and Tp = 25°C.
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programming procedure

The DM7573/DM8573 1s manufactured such that
the outputs are high for all addresses. To program
a logic zero (low output level), the following pro-
cedure should be followed:

1. Apply a V¢c voltage of 5.0V and select the
word to be programmed using address inputs
A; — Ao.

2. Apply a high level (logic 1) to either or both
of the ENABLE inputs (Pins 13 and 14).

3. Apply a programming pulse to the output
where a low level is desired. The voltage

[ A
i

— DUTY CYCLE <50% ———————|
T St < B

Programming Pulse

board programming

The DM7573/DM8573 possesses added flexibility
in that 1t can be programmed after it has already
been connected in a system. Whether soldered to a
printed circuit board or socketed, if the procedure
described below is followed the units may be pro-
grammed even though their outputs are connected.

As shown In the diagram the decoder used to
select the appropriate package must be operated at
voltage levels which are 6 volts higher than normal.
The outputs of the decoder therefore range be-
tween about 6V for a logical “0"” and 9V for a

should be limited to 25V; the current should
be himited to 70 mA. Apply the pulse as
shown in the diagram. A reduction in cur-
rent of approximately 15 mA indicates the
bit is programmed.

4. To verify that the bit has been programmed,
apply a logic zero to both of the enable
inputs and check for a low level on the pro-
grammed output.

5. Advance to the next output and/or word,
programming only one bit at a time.

Ve =50V

Ay Qe _____1
.
ADDRESS | o Vs Ya
INPUTS .
oM7sTY ——0'\0___ PROGRAM
Yo —

PULSE
DMB573 GENERATOR

OPEN OR ME ) Ot
LOGIC 1 | ME, Q]

GND

Programming Connections

logical “1”". Because the decoder outputs are
active-low, the ENABLE input of the device to be
programmed is operated at 6V. The other
ENABLE inputs reach 9V, normally a prohibited
level, but in this case the circuit was designed to
use the 9V to prevent the outputs from being
programmed.

Although all common outputs receive the pro-
gramming pulse, only the memory whose EN-
ABLE input s at the 6V level 1s programmed.

Vee PIN |

IV SELECTED |
OQUTPUT~ V.

DECODER  [—

om7573/
0oM8s73

1~ 40mA

gsv T

GND PIN 5mA

DU7573/
DMBS73

1~ 20mA

oM7573/
DM8573
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DM7574/DM8574
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Series 54/74

DM7574/DM8574 TRI-STATE®1024-bit
field-programmable read only memory

general description

The DM7574/DM8574 is a field-programmable
read-only memory organized as 256 four-bit
words. Selection of the proper word 1s accom-
plished through the eight select inputs. Two over-
riding memory enable inputs are provided; when
either or both of the enable inputs are taken to a
high state, all the outputs go to the high impedance
state. A logical "“1” has been built into each bit
location. A logical “0"’ can be programmed into any
bit by selecting the proper word, disabling the
chip, and applying a programming pulse to the
proper output.

An additional feature of the DM7574/DM8574 1s
that its outputs can be tested in the logical 0"
state without permanently programming the mem-

ory. In order to place all outputs in the logical “'0"
state, a 9V level is applied to the most significant
address input, Pin 15. This feature will allow a
much more complete test to be made before a part
is shipped, thus minimizing customer returns.

features

m Pin compatible with SN54187/SN74187
m Can be programmed after being connected in a

system
s Outputs can be fully tested before program-
ming
m Typical power dissipation 400 mW
» Propagation delay 60 ns

logic and connection diagrams
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o »! 1 0F 8 > 1 0F 8 > 1 0F 8 > 1 OF 8
A (6) DECODER DECODER DECODER DECODER
O ! |
Ro Oy
MEMORY Mﬁnm l [ I
ENABLE )ME,. (T Pl
o) (10) an 12)
va Y3 \g 1

Pin (16) = Ve Pin (8) = GND.

oUTPUTS

Dual-In-Line Package

MEMORY ENABLE
A7
BINARY SELECT

As As As A3 A

2 Yo Ya
OUTPUTS

4 5

U

TOP VIEW
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O
absolute maximum ratingsiNote 1) operating conditions ;
MIN MAX UNITS :
~
Supply Voltage 7 0V Supply Voltage (Vce) w]
Input Voltage 55V (12V on Pins 13, 14) DM7574 45 55 Volts
Qutput Voltage 55V (25V for programming) g
Storage Temperature Range -65°C to +150°C DM8574 475 525 Volts [o¢]
Lead Temperature (Soldering, 10 sec) 300°C Temperature (T a) [$)]
DM7574 -55 +125 °c E
DM8574 0 70 °C
electrical characteristicsNote 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical ““1*" Input Voltage Vee = Min 20 \
. Logical /0" Input Voltage Vee =Min 0.8 \
-2.0 mA (DM7574)
Logical 1" Output Voltage Vee = Max, lg = 2.4 \Y
9 P 9 ce °~_52mA (DM8574)
Logical 0" Output Voltage Vee = Min, Ig = 16 mA 04 \
Logical “1"" Input Current Vee = Max, Vi = 24V 40 MA
Vee = Max, Vi =55V 1 mA
Logical ““0”" Input Current Vee = Max, Vi =04V -1 mA
Supply Current Vee = Max 82 110 mA
Input Clamp Voltage Vee =Min, iy =-12mA -1.5 \%
Propagation Delay to a Logical Vee =50V 60 ns
0’ from Address to Output, Ta =25"C
thdo
Propagation Delay to a Logical Vee =50V 28 ns
0" from Enable to Output, Ta = 25°C
todo
Propagation Delay to a Logical Vee = 5.0V 60 ns
“1"" from Address to Output, Ta=25°C
toa1
Propagation Delay to a Logical Vee =50V 28 ns
1" from Enable to Output, Ta=26"C
Todr
Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table
of “Electrical Characteristics’’ provides conditions for actual device operation
Note 2: Unless otherwise specified min/max hmits apply across the —-55° to +125°C temperature range for the DM7574 and
across the 0°C to 70°C range for the DM8574. All typicals are given for Voo =5 0V and T = 25°C
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DM7574/DM8574

programming procedure

The DM7574/DM8574 1s manufactured such that
the outputs are high for all addresses. To program
a logic zero (low output level), the following pro-
cedure should be followed:

1. Apply a V¢ voltage of 5.0V and select the
word to be programmed using address inputs
A; — Ag.

. Apply a high level (logic 1) to either or both
of the ENABLE inputs (Pins 13 and 14).

. Apply a programming pulse to the output
where a low level is desired. The voltage

/

[ 4
+

DUTY CYCLE <50% ————————>=
s <t < Bus

Programming Pulse

board programming

The DM7574/DM8574 possesses added flexibility
in that it can be programmed after it has already
been connected in a system. Whether soldered to a
printed circuit board or socketed, if the procedure
described below is followed the units may be pro-
grammed even though their outputs are connected.

As shown in the diagram the decoder used to
select the appropriate package must be operated at
voltage levels which are 6 volts higher than normal.
The outputs of the decoder therefore range be-
tween about 6V for a logical ’0" and 9V for a

should be limited to 25V ; the current should
be limited to 70 mA. Apply the pulse as
shown In the diagram. A reduction in cur-
rent of approximately 15 mA indicates the
bit 1s programmed.

4. To venfy that the bit has been programmed,
apply a logic zero to both of the enable
inputs and check for a low level on the pro-
grammed output.

5. Advance to the next output and/or word,
programming only one bit at a time.

Vee =50V
Ay Q]
ADDRESS | o Ya lv.
INPUTS 3
PROGRAM
no—|

PULSE
GENERATOR

{

Lf

OPEN OR | ME) Ot
LOGIC 1) ME, Qmememe]

GND

Programming Connections

logical “1". Because the decoder outputs are
active-low, the ENABLE input of the device to be
programmed is operated at 6V. The other
ENABLE inputs reach 9V, normally a prohibited
level, but in this case the circuit was designed to
use the 9V to prevent the outputs from being
programmed.

Although all common outputs receive the pro-
gramming pulse, only the memory whose EN-
ABLE input is at the 6V level is programmed.

Veo

j;sv

P —
| : '

Vee PIN | - = ol
AW SELECTED | I
MT“W_'__ oM7574/ |

omes74
| [
DECODER f— | e :
- | '
1~ 40mA
| 1 | l2 > 20mA
w | '
~9v
GND PIN sma, | OM7574/ I
T DMB574 r_ |
I ENABLE| - I
| |
| : |
.
[ : !
| b\ |
, o ‘
smA | |
e OM7574/

T omesna | |
! ennaee - !
| |
e 2

GND
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Series 54 /74

DM7575/DM8575, DM7576/DM8576

programmable logic array (PLA)

general description

The DM7575/DM8575 and DM7576/DM8576 are
mask-programmable logic arrays designed for use
in applications where random logic 1s required. The
devices have fourteen data inputs and eight out-
puts. Each output provides a sum of product terms
where each product term can contain any combina-
tion of 14 variables or their complements. The
total number of product terms which can be pro-
vided is 96. Any product term which is repeated
1s counted only once. Since some functions are
more easily represented in their inverted form, an
option is provided to allow for either the true or
complement of the function on each output. The
products are particularly useful in providing con-
trol logic for digital systems. The DM7575/

DM8575 has a conventional totem-pole output
whereas the DM7576/DM8576 is provided with
a passive pullup output. This latter configuration
is useful in expanding functions by connection of
outputs of different packages.

features

s A2".py-8 (128k) bit memory would be needed
to provide equivalent function

® Typical delay 90 ns

® Typical power dissipation 550 mW

® Series 54/74 compatible

logic and connection diagrams
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DM7575/DM8575, DM7576/DM8576

absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7.0V Supply Voltage (Vcc)
Input Voltage 5.5V DM7575, DM7576 4.5 5.5 v
Storage Temperature Range —65°C to +150°C DM8575, DM8576 4.75 5.25 \")
Lead Temperature (Soldering, 10 sec) 300°C Temperature (TA)
DM7575, DM7576 -565 +125 °C
DM8575, DM8576 0 70 °C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical ““1”* Input Voltage Vee = Min 2 \
Logical 0" Input Voltage Vee = Min 08 \%
Logical “1" Output Voltage _ Vin = 2V, VN =08V
(DM7575/DM8575 Only) Ve =M, | - ~800uA 24 v
Logical 1" Output Current
= V. =55V 0 A
(DM7576/DM8576 Only) Vee = Max, Vour =58 100 -
e _ Vingy = 2V, Ving) =08V
Logical ‘0" Output Voltage Vee = Min, lour = +12 mA 04 \
g _ Vi =24V 20 Py
Logical “1" Input Current Vce = Max, Viy =55V ] mA
Logical 0" Input Current Vee = Max, Vg = 04V -10 mA
Output Short Circurt Current DM7575/76 _ _ -20/-175 —55/-35
(Note 3) pmes7s/76 | Yec =Max. Vour =0V -18/-165 5533 | ™
Supply Current Vee = Max 110 170 mA
Vee = Min, __ _
input Diode Clamp Voltage Th = 25°C Iin 12mA 15 \
Propagation Delay to a Logical ’0"” from Data Vee =50V, _ _
Inputs to Outputs, toao Ta =25°C Cu = 50pF, R, = 4000 100 ns
Propagation Delay to a Logical “1" from Data Vee =50V 80 ns
Inputs to Outputs, togs Ta =25°C

Note 1: "“Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except
for “Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits. The
table of “’Electrical Characteristics” provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM7575/76

and across the 0°C to 70°C range for the DM8575/76. All typicals are given for Voc = 5.0V and Tp = 25°C

Note 3: Only one output at a time should be shorted.
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information needed to program the PLA

Information to program the PLA can be supplied
in one of two formats

1 Punched 80-column cards

2 The applicable section of this data sheet (manual
entry of information)

punched cards

CARD 1. (Used to determine whether outputs are
presented In their true or inverted form If this
card 1s not used 1t 1s assumed that all eight outputs
are true )

Col. 1.6 DM7575 or DM8575 or DM7576 or
DM8576
Col. 7-9 (Blank) .
Col. 10-17. Output Data Outputs are Fg (most
significant) to F, (least significant) All eight
outputs must be specified
A ‘T’ in an output location indicates that the
output Is true
A ‘C’ in an output location indicates that the
output s complemented (inverted)
Col. 18-39 (Blank)
Col. 40-75 This space is reserved for any unique
letters/numbers desired by the customer (special
part number, program number, etc ) However the
exact combination of characters must appear on
all cards, but only those cards, associated with that
particular device

Col. 76-78" (Blank)
Col. 79-80 00

CARDS 2-97: Term Data Cards Used to specify the
input and output conditions

Col. 1-6. DM7575 or DM8575 or DM7576 or
DM8576
Col. 79 (Blank)
Col. 10-17 Output Connections Outputs are Fg
(most significant) to F; (least significant) This
field describes the outputs on which the product
term appears
A ‘+" in one of the eight output locations indi-
cates that the term described by the card Is one
of the “OR’’ terms in that output.
A ‘(blank)’ in one of the eight output locations
indicates that the term described by the card
1s not one of the “OR" terms in that output
(Care should be exercised in punching this particu-
lar field, since in most cases, unless a product term
1s repeated, this field will appear as one '+ and
seven blanks )
Col. 18 (Blank)
Col. 19 = (equal sign)
Col. 20: (Blank)

Col. 21-34' Input Data Inputs are |,3 (most signi-
ficant) to 15 (least significant)
An ‘H’ in one of the fourteen locations indi-
cates that input appears in the high state in the
output term
An ‘L' in one of the fourteen input locations
indicates that input appears in the low state in
the output term

An ‘X’ in one of the fourteen input locations

indicates that input does not appear In the
output term.

Col. 35-39 (Blank)

Col. 40-75 This space is reserved for any unique
letter/number desired by the customer (special
part number, program number, etc ) However the
exact combination of characters must appear on
all cards, but only those cards, associated with that
particular device The purpose of this section i1s to
prevent mixing of cards

Col. 76-78 (Blank)

Col. 79-80 Product Term Number 01 to 96 (All
96 cards need not be used ) Zero in column 79 may
be suppressed

manual entry

The matrix-blank shown in this data sheet can be
used in lieu of punched cards to submit information
for programming the PLA

INSTRUCTIONS

1 Curcle the appropriate part number In the event
a catalog part 1s not being purchased, circle the
closest catalog part number If an electrical
screen 1s required between the military and
commerical devices, the military designation
should be circled

2 Customer should write the name of his company

3 Enter the total number of unique product terms
found In all eight outputs Repeated terms
count only once

4 Qutput Inverter Option Under the appropriate
output designation specify a ‘T’ when the high
(true) level s desired on the output for the
given Input conditions. Specify a ‘C’ If the
complement s needed

5 Matrix

a Input data This block 15 used to describe
what comprises each of the 96 (maximum)
product terms In each row, opposite the
appropriate Product Term number, informa-
tion on the fourteen Input Data locations is
entered Information must be entered on all
14 inputs.

1) Enter an “H” wunder the appropriate
input designation if that particular input
appears in the product term as a high
(true) level

2) Enter an "L under the appropriate in-
put designation if that particular input
appears In the product term as a low
(complemented) level

3) Enteran X" under the appropriate input
designation if that particular input does
not appear in the product term

If less than 96 product terms are used leave

all spaces for the unused terms blank

b. Output Data This block i1s used to describe
the outputs on which the product terms
appear

1) Enter a ‘+' under the appropriate output
designation if the product term is con-
tained Iin that output’s expression

2) Leave a location blank If the product
term s not contained In that output’s
expression
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DM7575/DM8575, DM7576/DM8576

truth table/order blank

1. PART NO. — (DM7575, DM8575, DM7576, DM8576)
2. CUSTOMER IDENTIFICATION —

3. TOTAL NO. OF UNIQUE PRODUCT TERMS USED —
(Repeated Terms Count Only Once)

4. OUTPUT INVERTER OPTION  [Fg[F,[Fg|Fs| Fa|F3| F2|Fy

5. MATRIX

PRODUCT INPUT DATA

" OUTPUT DATA

TERM
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truth table/order blank (con’t)

PRODUCT INPUT DATA OUTPUT DATA
TERM

lia{hia|l2{haflio| lo| g |17 |l6 | Is| la|l3 |1, ]| 14 Fg|F; |Fg|F5|Fa| F3|F2|Fq

43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71

72
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75
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77
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79
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83
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86
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89
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91
92
93
94
95
96
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DM7590/DM8590

NN

Series 54/74

DM7590/DM8590(SN54165/SN74165)
8-bit parallel-in serial-out shift register

general description

The DM7590/DM8590 utilizes Series 54/74 com-
patible TTL circuitry to provide an eight-bit
parallel-in serial-out shift register designed to
operate at frequencies of 20 MHz. The device also
features gating to inhibit_clocking, parallel load
control, and both Q and Q outputs from the last
flip flop for added flexibility.

characteristics

The Clock Inhibit input, when in the logical 1"
state, will inhibit the Clock. It must be in the
logical “'0" state for clocking to occur.

There 1s no difference between the Clock input
and the Clock Inhibit input. Their functions may
be reversed if ease of layout results.

Clocking occurs on the positive-going transition
of the Clock input.

Data on the D1 through D8 inputs will be entered
on the negative-going transition of the Load input.
This information is entered independent of the
state of the Clock, Clock Inhibit, or Serial Input
hines. Information on these parallel inputs may be
changed while the Load line is enabled thus chang-
ing the information in the register.

The logic level applied to the Serial Input is entered
into the first flip flop when the register is clocked.

logic and connection diagrams
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absolute maximum ratings

Supply Voltage +7V
Input Voltage +5.5V
Fan Out g 10
Storage Temperature Range -65°C to +150°C
Operating Temperature Range DM7590 -55°C to +125°C

DM8590 0°C to +70°C

06S8WNA/06SLNA

electrical characteristics (Note 1)

PARAMETER CONDITION MIN TYP MAX UNITS
Input Diode Clamp Voltage Vee =50V, Ty =25°C, Iiy =-12mA -15 \
g DM7590 Ve =45V
bbb SR L+ Bty v
Logical “1” Input Voltage OWigs0 Voo =475V 20
e DM7590 Ve =45V
——CC 08 Vv
Logical “0” Input Voltage BVigEa0 Ve =475V
g DM7590
Logical “1” Output Voltage P —— lour = -400 uA 24 \
Logical “0" Output Voltage EI\MA;* lout = 16 MA 04 Vv
g DM7590
Logical “1” Input Current T E— Vin =24V 40 HA
(All Inputs Except Load Input)
Logical 1" Input Current DM7590
—_ ] =24V 80 A
(Load Input) DVIg500 Vin =2 H
Logical “1" Input Current gx;% Vin =55V 1 mA
Logical “0" Input Current % Vin =04V -16 mA
(All Inputs Except Load Input)
Logical 0" Input Current DM7590
ok = -32 A
(Load Input) PMB590 Vin =04V "
DM7590 -20
Output Short Circuit Current P T a— Vour =0V _18 -55 mA
Power Supply Current [D% 40 63 mA
Propagation Delay to a Logical 0" o
= Vee = = 35 50 ns
from Clock to Q or Q, ty40 cc =50V, To=25°C
Propagation Delay to a Logical 1" o
a = = 4
from Clock to Q or Q, tp Vee =50V, T =25°C % 0 ns
Propagation Delay to a Logical “0"" o
o Vee = = 50
from Dg to Qor Q, ty40(ps) cc =50V, Ta =25°C % ns
Propagation Delay to a Logical 1"’ o
= Vee = = 25 40
from Dg to Qor Q, ty41(ps) cc=50V.To=25°C ns
Propagation Delay to a Logical “0"" o
= Vee = = 42 60
from Load to Q or Q, tygo(ioad) cc=50V. Ty =25°¢C s
Propagation Delay to a Logical 1"’ o
= Vee = = 34 50 ns
from Load to Q or Q, tpa1(10ad) cc =50V, Ta=25°C
Minimum Time That Serial Input Data
Must Be Set Up Prior to Clock Pulse, Vee =50V, Ta =25°C 23 40 ns
et up (clock)
Minimum Time That Serial Input Data
Must Be Held after Clock Pulse, Vee =50V, Ta =25°C 0 ns
thold (clock)
Minimum Time That D; —Dg Input
Data Must Be Set Up Prior to Load Vee =50V, T = 25°C - 10 25 ns
Pulse Termination, tye: up (10ad)
Minimum Time That D; —Dg Input
Data Must Be Held after to Load Vee =50V, Ty = 25°C 5 ns
Pulse Termination, tho14 (10ad)
Minimum Clock Pulse Width Vee =50V, Ta =25°C 25 35 ns
Minimum Load Pulse Width Vee =50V, Th = 25°C 24 35 ns
Maximum Shift Frequency Vee =50V, T4 = 25°C, 40%—60% 14 20 MHz
Duty Cycle

Note 1: Unless otherwise specified, limits shown apply from -55°C to +125°C for the DM7590 and
0°C to +70°C for the DM8590 Typical values apply to supply voltages of 5.0V
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DM7595/DM8595, DM7695/DM8695

N

DM7595/DM8595 4096-bit bipolar ROM
DM7695/DM8695 4096-bit bipolar ROM

N Series 54/74

general description features

The DM7595/DM8595 and DM7695/DM8695 are ® Series 54/74 specification compatibility
4096-bit bipolar mask-programmable ROMs or-

ganized as 512 eight-bit words. Nine address inputs ® Pin compatible with monolithic memories
select the desired one-of-512 words. Four enable

. 5240/6240

lines are used to either enable or disable the
circuit. The two devices differ in the enable logic.
Truth tables and logic diagrams for each device
are shown below. Open collector outputs allow for
expansion to greater number of words. ® Open collector output

® Typical address time — 90 ns

logic and connection diagrams Duai-in-Line Package

BINARY ENABLES 0UTPUTS
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logic diagrams and truth tables for enable circuitry

DM7595/DM8595 DM7595/DM8595
:-E 18 —: E | B2 | 3| Eq OUTPUT
4
15 19 | 0| oo | o |ReadStored Data
& 02 1 x | x|x Logical 1"
Ez m x |1 X | x Logical “1”
| g, | x| x|1]x Logical “1*
[ 4 XIx x| Logical 1"
X =Don't Care
ENABLE=E, - E, - E5 - B,
DM7695/DM8695 DM7695/DM8695
:: 18 -l Ey | B2 | Es | Eq OUTPUT
e 19 | X | X |1 | 1 | Read Stored Data
. n 0 |0 | X | X | Read Stored Data
E | X |1 | x |o | Dsable
: £ 21 | 1 | x |o | x | bisable
| SN | X = Don't Care

ENABLE =€, E;+E5 - E4
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absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage A% Supply Voltage (V)
Input Voltage 55V DM7595, DM7695 45 55 \
Output Voltage : 55V DM8595, DM8695 475 525 \Y
Storage Temperature Range —65°C to +150°C Temperature (Tpa)
Lead Temperature (Soldering, 10 sec) 300°C DM7595, DM7695 ~55 +125 °c
DM8595, DM8695 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage Vee < Min 2 \
Logical “0" Input Voltage Vee = Min 08 \2
Logical ““1"" Output Current Vee = Max Vour 55V 50 MA
Logical 0" Output Voltage Vee - Min loe - 12 mA 04 \Y
Logical ““1"" Input Current Vee = Max Vin =24V 40 MA
Vee = Max Vin = 55V 1 mA
Logical “0"" Input Current Vee = Max Vin =04V -10 mA
Supply Current (each device) Vee = Max Chip Enabled 103 158 mA
Input Clamp Voltage Vee = Min In =-12mA -15 \%
Propagation Delay to a Logical “0" from Vee =50V
30 pF 3
Enable to Output, t,q4q Tao=25C Co 30w 0 ne
Propagation Delay to a Logical 0" from Vee =50V
o =30 pF 100
Address to Output, tyqg Ta =25°C CL=30p ns
Propagation Delay to a Logical 1" from Vee = 50V .,
o : F 30
Enable to Output, tq; Ta = 25°C Co = 30w s
Propagation Delay to a Logical 1" from Vee =50V
o C_ - 30pF 80
Address to Output, tpq Th=257C t P ns
Note 1 “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed Except
for ""Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of “"Electrical Characteristics’’ provides conditions for actual device operation
Note 2 Unless otherwise specified min/max hmits apply across the —55°C to +125°C temperature range for the DM7595
and DM8695 and across the 0°C to 70°C range for the DM8595 and DM8695 All typicals are given for Voc = 50V and
Ta = 25°C
80-column card program data format
Col. 1-3: 3 Character ID code any 3 Alpha- Col. 32-39: Word Data
Numeric characters. Must be the same on all cards Col. 40: (Blank)
?ssom;tedlDWIthda pam;:ular patrt]ern, but d'ffe[;.a:t Col. 41-48: Word Data
or the code used on other atterns. e
) P Col. 49: (Blank)
purpose of this code is to prevent mixing of cards
Col. 50-57: Word Data
Col. 4: (Blank) Col. 58: (Blank)
Ol. H an
Col. 5-12: Word Data. Order i1s 08 (most significant)
to 01 (least significant). Note 1. Characters — For Col. 59-66: Word Data
TTL high level are: H or 1. Characters — For Col. 67: (Blank)
TTL low are L or 0. “Don’t Care” 1s X. Col. 68-75: Word Data
Col. 13: (Blank) Col. 76-78: (Blank)
Col. 14-21: Word Data — same format as 5-12 Col. 79-80: Card sequence number 1 to 64
Col. 22: (Blank) Leading zeros may be punched or suppressed.

Col. 23-30: Word Data
Col. 31: (Blank)

(Note 2)

NOTE 1. The words are listed in sequence beginning on the first card with the word assoctated with address O and ending on
the last card with the word associated with address 512, if all 4096-bits are programmed Address input Ag is the most

significant, Ag, the least significant

NOTE 2. Card sequence numbers reference a spectfic group of 8 words, 1e,

Card 01* Word address 0 to 7
Card 02° Word address 8 to 15
Card 03 Word address 16 to 23

Card 64 Word address 504 to 511
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DM7596/DM8596, DM7696/DM8696

N

N

Series 54/74

DM7596/DM8596 TRI-STATE 4096-bit bipolar ROM
DM7696/DM8696 TRI-STATE 4096-bit bipolar ROM

general description

The DM7596/DM8596 and DM7696/DM8696 are
4096-bit bipolar mask-programmable ROMs organ-
1zed as 512 eight-bit words. Nine address inputs
select the desired one-of-512 words Four enable
lines are used to either enable or disable the
circuit. The two devices differ in the enable logic.
Truth tables and logic diagrams for each device
are shown below. TRI-STATE outputs allow for
expansion to greater numbers of words without
sacrifice in speed as would be evidenced by open-
collector outputs

features

m Series 54/74 specification compatibility

® Pin compatible with monolithic memories

5240/6240

® Typical address time — 90 ns

® TRI-STATE outputs

logic and connection diagrams

Dual-In-Line Package
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logic diagrams and truth tables for enable circuitry
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O
absolute maximum ratings (Note 1) operating conditions ;
MIN MAX UNITS 8
Supply Voltage v Supply Voltage (Vce) ~
Input Voltage 55V DM7596, DM7696 45 55 \Y )
Output Voltage 55V DM8596, DM8696 475 525 \ g
Storage Temperature Range -65°C to +150°C Temperature (TA)
Lead Temperature (Soldering, 10 sec) 300°C DM7596, DM7696 -55 +125 °c ©
DM8596, DM8696 0 70 °c a1
©
o
~
electrical characteristics (Note2) g
PARAMETER CONDITIONS MIN TYP MAX UNITS ~
Logical “1"" Input Voltage Vee = Min 2 \% g
Logical “0" Input Voltage Vee = Min 08 \ 3
e DM7596/DM7696 o
Logical 1" Qutput Voltage ———"> = "2~ Vee = Min 24 \Y
g % DMg596/DNIB696| o 2
(o]
Logical 0" Output Voltage Vee = Min log = 12mA 04 \ g
Thind State Output Curient Vee = Max Vo =04V or24v +40 HA »
Logical “1"" Input Curient Vee ™ Max Vin =24V 40 MA
Vee - Max Vin = 55V 1 uA
Logical “0"" Input Current Vee = Max Vin = 04V -10 mA
Output Short Circuit Current (Note 3) Vee = Max Vout = 0V -30 70 mA
Supply Current (each device) Vee = Max Chip Disabled 106 158 mA
Input Clamp Voltage Vee = Min Vin = -12mA 15 \
Propagation Delay to a Logical “0"" from Vee =50V R = 40052 100 ns
Address to Output, tpgo Ta=25C C_ =50 pF
Propagation Delay to a Logical ““1"" from Vee =50V R = 40082 70 ns
Address to Output, tpgq Ta=25°C C_ =50 pF
Delay from Enable to High Impedance Vee =50V 10 ns
State (from Logical 1" Level), tyy T =25°C
Delay from Enable to High Impedance Vee =50V 15 ns
State (from Logical “0" Level), toy Ta =25°C
Delay from Enable to Logical 1" Vee =50V
C_ =50 pF 25 n
Level (from High Impedance State), t,, Ta =25°C L P s
Delay from Enable to Logical ‘0" Vee =50V
C_ =50 pF 30 ns
Level (from High Impedance State), tyq Ta = 25°C L =50 N
Note 1 ““Absolute Maximum Ratings'* are those values beyond which the safety of the device cannot be guaranteed Except
for "“Operating Temperature Range” they are not meant to imply that the devices should be operated at these limits The table
of “Electrical Charactenistics’” provides conditions for actual device operation
Note 2 Unless otherwise specified min/max himits apply across the -55°C to +125°C temperature range for the DM7596
and DM7696 and across the 0'c to 70 C range for the DM8596 and DM8696 All typicals are given for Ve = 50V and
Ta=25C
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DM7596/DM8596, DM7696/DM8696

80-column card program data format

Col. 1-3: 3 Character ID code any 3 Alpha-
Numeric characters. Must be the same on all cards
assoclated with a particular pattern, but different
for the ID code used on other patterns. The
purpose of this code Is to prevent mixing of cards.
Col. 4: (Blank)

Col. 5-12: Word Data. Order 1s 08 (most significant)
to 01 (least significant). Note 1. Characters — For
TTL high level are: H or 1 Characters — For
TTL low are L or 0. “Don’t Care” is X.

Col. 13: (Blank)

Col. 14-21: Word Data — same format as 5-12.
Col. 22: (Blank)

Col. 23-30: Word Data

Col. 31: (Blank)

Col. 32-39: Word Data
Col. 40: (Blank)

Col. 41-48: Word Data
Col. 49: (Blank)

Col. 50-57: Word Data
Col. 58: (Blank)

Col. 59-66: Word Data
Col. 67: (Blank)

Col. 68-75: Word Data
Col. 76-78: (Blank)

Col. 79-80: Card sequence number. 1 to 64.
Leading zeros may be punched or suppressed.
(Note 2)

NOTE 1. The words are listed 1n sequence beginning on the first card with the word associated with address O and ending on
the last card with the word associated with address 512, if all 4096-bits are programmed Address input Ag Is the most

significant, Ag, the least significant.

NOTE 2. Card sequence numbers reference a specific group of 8 words, 1 e ;

Card 01 Word address 0 to 7
Card 02 Word address 8 to 15
Card 03 Word address 16 to 23

Card 64* Word address 504 to 511
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NN

Series 54 /74

DM7597/DM8597 TRI—STATE®1024-bit read only memory

general description

The DM7597/DM8597 s a custom-programmed
read-only memory organized as 256 four-bit words.
Selection of the proper word is accomplished
through the eight select inputs. Two overriding
memory enable inputs are provided, which when
mask-programmed in one of three options des-
cribed will cause all four outputs to either read
the normal memory contents or go to the “high
impedance’’ state, In this state both the upper and
lower output transistors are turned off. The out-
puts may therefore be paralleled to increase word

capacity; since In the high-impedance state they
present only a minimal load to the active output.

features

® Pin compatible with SN54187/SN74187
m 35 ns typical delay from address to output

Can be expanded to 32,768 4-bit words by
simple paralleling of outputs

® Programmable memory enable inputs

logic diagram
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connection diagram

Dual-In-Line Package
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truth table

TABLE of Programmable Memory Enable Options
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N

OPTION | ME1 OUTPUTS

1

Normal
HIGH Impedance
HIGH Impedance
Normal
HIGH Impedance
HIGH Impedance
Normal
HIGH Impedance
HIGH Impedance

O X = XO= X=o0
X =0 OX = =XO

X = don't care
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DM7597/DM8597

absolute maximum ratings (Note 1)

Supply Voltage
Input Voltage
QOutput Voltage

Operating Temperature Range DM7597
DM8597

Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

electrical characteristics (Note 2)

v
5.5V
5.5V

-55°C to +125°C

0°C to +70°C

-65°C to +150°C

300°C

PARAMETER CONDITIONS MIN TYP MAX UNITS
e DM7597 | Vec =45V
Logical “1" Input Voltage DMeseT | Voo S475V 20 \
e DM7597 | Vec=45V
Logical 0" Input Voltage Wm 08 \Y
e DM7597 | Vec=45v lo =-2mA
L. | _—_ 4
ogical ‘1" Output Voltage DVIg597 Voo SA75V lo=-52mA 2 Y
e DM7597 | Ve =45V B
Logical “0"” Output Voltage DWIBE07 | Ve =475V lo =16 mA 04 \
DM7597 | Vec=55vV  Vo=24v 40 WA
Th _1 e
ird State Output Current DMB597 Vee <525V Vg =04V _a0 uA
e DM7597 | Vee =55V -
Logical “1" Input Current DVIgs97 | Ve =5 5V VIN = 2.4V 40 MA
DM7597 | Ve =55V -
DMEse7 | Vec=528v VN T 5OV 10 mA
Logical 0" Input Current DM7597 v 55
cc =55V
—— o7 | *cc99Y = -1
DME507 | Vec=528v VN 04V o] mA
Output Short Circurt Current  DM7597 Vee =55V _
(Note 3) DMgsa7 | Voo-525v Vo~ 00V -20 70 mA
Supply Current DM7597 Vee =55V
Wm All Inputs at GND 75 110 mA
DM7597 Vee =45V
| ——2°7 ] *cc TPT = -
Input Clamp Voltage YRR Voo =475V Iin 12mA 15 \%
Propagation Delay to a Logical “0” from Vee=50V 39 60 ns
Address to Output, toag Ta=25°C
Propagation Delay to a Logical /1" from Vee =50V 31 60 ns
Address to Output, tpgq Ta=25°C
Delay from Enable to High Impedance Vee =50V 30 ns
State (from Logical “1" Level), t1y4 Ta=25°C
Delay from Enable to High Impedance Vec =50V 10 ns
State (from Logical ‘0" Level), ton Ta=25°C
Delay from Enable to Logical 1" Level Vee = 5.0V 30 ns
(from High Impedance State), tyy4 Ta=25°C
Delay from Enable to Logical “0" Level Vee =50V 30 ns
(from High Impedance State), tyg Ta=25°C

Note 1: ““Absolute Maximum Ratings” are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’” they are not meant to imply that the
devices should be operated at these limits The table of “’Electrical Characteristics’’ provides conditions

for actual device operation

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature
range for the DM7597 and across the 0°C to 70°C range for the DM8597. All typicals are given for

Vee = 5.0V and Tp = 25°C

Note 3: Only one output at a time should be shorted.
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ordering instructions

Programming instructions for the DM7597 or
DM8597 are solicited in the form of a sequenced
deck of 32 standard 80-column data cards pro-
viding the information requested under data card
format, accompanied by a properly sequenced
listing of these cards, and the supplementary
ordering data. Upon receipt of these items, a com-
puter run will be made from the deck of cards
which will produce a complete truth table of the
requested part. This truth table, showing output
conditions for each of the 256 words, will be
forwarded to the purchaser as verification of the
input data as interpreted by the computer-auto-
mated design (CAD) program. This single run also
generates mask and test program data, therefore,
verification of the truth table should be completed
promptly.

Each card in the data deck prepared by the pur-
chaser 1dentifies the eight words specified and
describes the conditions at the four outputs for
each of the eight words. All addresses must have
all outputs defined and columns designated as
“blank” must not be punched. Cards should be
punched according to the data card format shown.

supplementary ordering data

Submit the following information with the data
cards:

a) Customer’s name and address

b) Customer’s purchase order number

c) Customer’s drawing number.

data card format

Column

1- 3 Punchanght-justified integer representing
the binary input address (000-248) for
the first set of outputs described on the
card.

_rs

Punch a (Minus sign)

Punch aright-justified integer representing
the binary input address (007-255) for
the last set of outputs described on the
card.

Blank

10-13

14
15-18

19
20-23

24
25-28

29
30-33

34
35-38

39
40-43

a4
45.48

49
50-51

52
53-55

56
57-58

59
60-61
62-65
66-70
71

Punch “H”, “L”, or "X" for bits four,
three, two, and one (outputs Y4, Y3, Y2,
and Y1 in that order) for the first set of
outputs specified on the card. H = high-
level output, L = low-level output, X =
output irrelevant.

Blank

Punch ““H”, “L", or “X" for the second
set of outputs.

Blank

Punch “H”, “L", or “X"' for the third set
of outputs.

Blank

Punch “H”,””L"", or X" for the fourth set
of outputs.

Blank

Punch “H”, “L", or X" for the fifth set
of outputs.

Blank

Punch ““H"”, “L", or “X"’ for the sixth set
of outputs.

Blank

Punch “H"”, “L", or “X"" for the seventh
set of outputs.

Blank

Punch ““H”, “L"”, or “X" for the eighth
set of outputs.

Blank

Punch a right-justified integer representing
the current calendar day of the month.

Blank

Punch an alphabetic abbreviation repre-
senting the current month.

Blank

Punch the last two digits of the current
year.

Blank

Punch “DM"

Punch 7597 or 8597
Blank

Punch 1, 2, or 3 for memory enable
option desired (assumed 1 if not pun-
ched) ‘
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DM7598/DM8598

Series 54/74

@
DM7598/DM8598 TRI-STATE 256-bit read only memory

general description

The DM7598/DM8598 is a customer programmed
256-bit read-only memory organized as 32 8-bit
words. A five-bit input code selects the appropriate
word which then appears on the eight outputs. An
enable input overrides the select inputs and blanks
all outputs.

Although the DM7598/DM8598 can have its out-
puts tied together for word-expansion, the outputs
are not open-collector, but rather the familiartotem-
pole output with the capability of being placed
in a ““third-state”’. This unique three state concept
allows outputs to be tied together and then con-
nected to a common bus line. Normal TTL outputs
cannot be connected due to the low-impedance
logical ““1"" output current which one device would
have to sink from the other. |f however, on all but
one of the connected devices both the upper and
lower output transistors are turned off, then the
one remaining device in the normal low impedance
state will have to supply to or sink from the other
devices only a small amount of leakage current.
This 1s exactly what occurs on the DM7598/
DM8598.

A typical system connection demonstrating expan-
sion to greater numbers of words i1s shown in Fig-
ure 1. While 1t 1s true that in a TTL system open-
collector gates could be used to perform the logic

function of these three-state elements, neither
waveform integrity nor optimum speed would be
achieved. The low output impedance of the
DM7598/DM8598 provides good capacitance drive
capability and rapid transition from the logical
“0" to logical “1" level thus assuring both speed
and waveform integrity.

It 1s possible to connect as many as 128 DM8598s
to a common bus line and still have adequate drive
capability to allow fan out from the bus. The
example shown in Figure 2 indicates how this
guarantee can be made under worst-case conditions.

Figure 3 indicates how multiple packages can be
used to increase word length.

features

Pin compatible with SN5488/SN7488
Organized as 32 8-bit words

Full internal decoding

30 ns typical access time

350 mW typical power dissipation
Input clamp diodes

Designed for bus-organized systems

Strobe override

BINARY
SELECT

logic and connection diagrams
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absolute maximum ratings (Note 1)

Supply Voltage v
Input Voltage 55V
Output Voltage 55V
Operating Temperature Range DM7598 -55°C to +125°C

DM8598 0°C to +70°C
Storage Temperature Range -65°C to +160°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 2)

86S8WQA/86SLNA

PARAMETER CONDITIONS MIN TYP MAX UNITS

DM7598 Vee = 4 5V

Logical “1" Input Voltage DV8sos Ve =475V 20 \%
Logical “0"” Input Voltage g—m;gg—g———x—?é—;—% 08 \%
Logical “1” Output Voltage gm;ggg \\jzz : : ?;/V :2 : j; rznﬁA 24 \Y
Logical 0" Output Voltage -g% lo=+12mA 04 Y
Third State Output Current %\2—;—;’2-:—— zz : g :x f:g ﬁ:
Logical “1”" Input Current

Address Inputs gg%g—?% Vin = 24V 40 HA

Enable Input %\_M/]%gg_ Vin =24V 80 HA

Any Input g%g—gg—%z—; gg;/v Vin = 55V 1 mA
Logical “0" Input Current

Address Inputs g%%gg%-——zzz%g%— Vin =04V -16 mA

Enable Input %g—g—-—z—ﬁf—}gg—:v Vi =04V 32 mA
Ou:zzttesgt;rl Circuit Current gm;ggg '—5‘2%:—2—2\5/—\7 Vo =0V 220 -70 mA

DM7598 Ve =556V
ZrARTE ) fec TP A
Supply Current DViB598 Vec S5 25V Inputs Grounded 70 99 m

DM7598 | Vec =45V

| P = - \Y
Input Clamp Voltage DVB598 Vee S4 75V Iin 12 mA 15
DM7598 | Vcc =55V Vee
- Cee . A Vv
Output Ve Clamp Voltage DVBE98 Voo 525V lo=1412m 15
DM7598 | Ve =55V
ZUIo%0 | Ycc T 997 == 15 v
Output Ground Clamp Voltage DVig598 Vo S5 25V lo=-12mA 1
Propagation Delay to a Logical 0" from Vee = 5°0V 29 50 ns
Address to Output, toqo Ta=25C
Propagation Delay to a Logical *1" from Vee = 500 \ 33 50 ns
Address to Output, tpqgq Ta=25C
Delay from Enable to High Impedance Vec =50V
= F 13 20 ns
State (from Logical 1" Level) t1y Ta=25C C=5p
Delay from Enable to High Impedance Vee =50V
= F 24 36 ns
State (from Logical ‘0" Level), to Ta=25C Co=5p
Delay from Enable to Logical 1" Level Vee =50V
C_ =50 pF 16 25 ns
(from High Impedance State), tyyq Ta=25°C L P
Delay from Enable to Logical "'0"" Level Vee =50V
= 6 40 ns
(from High Impedance State), tyo Ta=25C CL=50pF 2

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for ““Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits The table of “Electrical Characteristics’ provides conditions
for actual device operation

Note 2: Unless otherwise specified min/max himits apply across the -55°C to +125°C temperature
range for the DM7598 and across the 0°C to 70°C range for the DM8598 All typicals are given for
Ve = 50V and Tp = 25°C

Note 3: Only one output at a time should be shorted.
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DM7598/DM8598

typical applications

BUS
LINE

00000000

—» | ToouTRUTS
> [ OF OTHER
< | memories
>
Yi Y2 Y3 Ya Vs Y Y5 Vg Yi Y2 Ys Yo Y5 Ye Vi Vg
ME OM7598/0M8598 ——O| ME OM7598/0M8598
A_B A €
l >
S | SELECT INPUTS
> [ OFOTHER
MEMORIES
TO ENABLE INPUTS OF OTHER MEMORIES
[ T8 8 10 n
DM54154/DM74154
A G, G,
FoHo ENABLE  LOW
[ —
BINARY SELECT REGISTER
FIGURE 1. Expansion to Larger Word Capacity
120 mA
DM7598/DM85985
o
GATED INTO _]
LOW IMPE DANCE 52mA
) ~
STATE
TED INTO
HIGH PEDaNCE 40,A X 127- 508mA
apuA
GATED INTO
HIGH IMPEDANCE
STATE 2004 l
{ | orHen owrsawougses
BUS LINE 0UTPUTS
FIGURE 2.
16 8IT WORD
Bo B B, By By By Bg By Bs By By By Biz Bz By Bys
Yo Y2 Y3 Yo Ys Yo Y, Vg Yo Y, Yz Yy Y5 Yg Y5 Yy
Me DM7598/0M8598 3 DM7598/0M8598
A E A B C D E
ENABLE B C D
BINARY SELECT
REGISTER
FIGURE 3.
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E
DM7598AA TRUTH TABLE ~
a
©
A special pattern has been generated for the DM7598/DM8598 The AA pattern provides a sine table The 5-bit ®
input code hinearly divides 90° into 32 equal segments Each 8-bit output Is therefore the sine of the angle B
applied g
o)
EXAMPLE Input 11010 means 26/32 of 90°, or about 73° The corresponding output 11110100 indicates a
(1/2 + 1/4 + 1/8 + 1/16 + 1/64) or about 95, which s close to the sine of 73° Rounding-off has not been g
employed, since without rounding-off it 1s possible to extend the accuracy with additional ROMs
The truth table 1s shown
INPUTS OUTPUTS
WORD BINARY SELECT ENABLE
E D [ B A ME Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 1 0 0 0 0 0 1 1 0 0
2 0 0 0 1 0 0 0 0 0 1 1 0 0 1
3 0 0 0 1 1 0 0 0 1 0 0 1 4] 1
4 0 0 1 0 0 0 0 0 1 1 0 0 0 1
5 0 0 1 0 1 0 0 0 1 1 1 1 1 0
6 0 0 1 1 0 0 0 1 0 0 1 0 1 0
7 0 0 1 1 1 0 0 1 0 1 0 1 1 0
8 0 1 0 0 0 0 0 1 1 0 0 0 0 1
9 0 1 0 0 1 0 0 1 1 0 1 1 0 1
10 0 1 0 1 0 0 0 1 1 1 1 0 0 0
11 0 1 0 1 1 0 1 0 0 0 0 0 1 1
12 0 1 1 0 0 0 1 0 0 0 1 1 1 0
13 0 1 1 0 1 0 1 0 0 1 1 0 0 0
14 0 1 1 1 0 0 1 0 1 0 0 0 1 0
15 0 1 1 1 1 0 1 0 1 0 1 0 1 1
16 1l ofloflo]o 0 1 0 1 1 0 1 0 1
17 1 0 0 0 1 0 1 0 1 1 1 1 0 1
18 1 0 0 1 0 0 1 1 0 0 0 1 0 1
19 1 0 0 1 1 0 1 1 0 0 1 1 0 1
20 1 0 1 0 0 0 1 1 0 1 0 1 0 0
21 1 0 1 0 1 0 1 1 0 1 1 0 1 1
22 1 0 1 1 0 0 1 1 1 0 0 0 0 1
23 1 0 1 1 1 0 1 1 1 0 0 1 1 1
24 1 1 0 0 0 0 1 1 1 0 1 1 0] 0
25 1 1 0 0 1 0 1 1 1 1 0 0 0 1
26 1 1 0 1 0 0 1 1 1 1 0 1 0 0
27 1 1 0 1 1 0 1 1 1 1 1 0 0 0
28 1 1 1 0 0 0 1 1 1 1 1 0 1 1
29 1 1 1 0 1 0 1 1 1 1 1 1 0 1
30 1 1 1 1 0 0 1 1 1 1 1 1 1 0
31 1 1 1 1 1 0 1 1 1 1 1 1 1 1
All X X X X X 1 Hi-Z | Hi-Z2 | Hi-Z2 | HrZ | Hi-iZ | Hi-Z | HI-iZ | Hi-Z
! [
X = Don't Care
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DM7598/DM8598

TRUTH TABLE /ORDER BLANK

The output levels are not shown on the truth table since the customer specifies the output condition he desires
at each of the eight outputs for each of the 32 words (256 bits) The customer does this by filling out the
Truth Table on this data sheet, and sending 1t in with his purchase order.

INPUTS OQUTPUTS
WORD BINARY SELECT EVABLE
E D C B A ME Y8 Y7 Y6 Y5 Ya Y3 Y2 Y1
0 0 0 0 0 0 0
1 0 0 0 0 1 0
2 0 0 0 1 0 0
3 0 0 0 1 1 0
4 0 0 1 0 0 0
5 0 0 1 0 1 0
6 0 0 1 1 0 0
7 0 0 1 1 1 0
8 0 1 0 0 0 0
9 0 1 0 0 1 0
10 0 1 0 1 0 0
11 0 1 0 1 1 0
12 0 1 1 0 0 0
13 0 1 1 0 1 0
14 o] 1 1 1 0 0
15 0 1 1 1 1 0
16 1 0 0 0 0 0
17 1 0 0 0 1 0
18 1 0 0 1 0 0
19 1 0 0 1 1 0
20 1 0 1 0 0 0
21 1 0 1 0 1 0
22 1 0 1 1 0 0
23 1 0 1 1 1 0
24 1 1 0 0 0 0
25 1 1 0 0 1 0
26 1 1 0 1 0 0
27 1 1 0 1 1 0
28 1 1 1 0 0 0
29 1 1 1 0 1 0
30 1 1 1 1 0 0
31 1 1 1 1 1 0
All X X X X X 1 Hi-Z | H-Z | H-Z [ HiI-iZ | Hi-Z { Hi-Z | Hi-Z | Hi-Z
X =Don’t Care

Notice This sheet must be completed and signed by an authorized representative of the customer’s company before an

order can be entered

To be used by National only

Part Number
S O Number
Date Received

Authorized Representative

Company

Desired Part

0 DM7598

Date

0 DM8598
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N

DM7599/DM8599 TRI-STATE®

N

Series 54 /74

64-bit random access read/write memory

general description

The DM7599/DM8599 is a fully decoded 64-bit
RAM organized as 16 4-bit words. The memory
1s addressed by applying a binary number to the
four Address inputs. After addressing, information
may be erther written into or read from the
memory. To write, both the Memory Enable and
the Write Enable inputs must be in the logical ‘0"
state. Information applied to the four Write inputs
will then be written into the addressed location.

resistors. All memories except one are gated Into
the high-impedance while the one selected mem-
ory exhibits the normally totem-pole low imped-
ance output characteristics of TTL.

features

To read information from the memory the Mem- = Series 54/74 compatible
ory Enable input must be in the logical ‘0" state ® Same pin-out as SN5489/SN7489
and the Write Epable input in the logical 1" state. ® Organized as 16 4-bit words
In;o:matxon Wt‘ll be x;eadthas the comp:/t\e/;?enttﬁf ® Expandable to 2048 4-bit words without addi-
what was written into the memory. When the tional resistors (DM8599 only)
Memory Enable input is in the logical 1" state, 2 Tyoi £ hi b 9
the outputs will go to the high-impedance state. yp!cal access rom chip enable 0 ns
This allows up to 128 memories to be connected ® Typical access time 28 ns
to a common bus-line without the use of pull-up ® Typical power dissipation 400 mW
block diagram
e
Ao Ay,
=D
o [
Ay ‘10
ADDRESS R %2 2
INPUTS A, Az 1 1 ] 1
Az ] ' 1 ) ]
A ' 1 | | ]
: 1 | ' '
° 1 MEMORY
o-
A3,
01
=g D
02 e ——4
DATA j} ,_.D’_SZ SENSE
INPUTS. 03, QUTPUTS
(L > O
04
1> T
D
a/
connection diagram truth table
Dual-In-Line Package
Vec
Ils 15 14 1 12 1" 10 Is
MEMORY | WRITE
A A b s % enABLE | EnasLE | OPERATION OUTPUTS
0 0 Write Hi-Z State
o & 0 1 Read Complement of Data
Stored in Memory
ME__ W oS L 1 X Hold Hi-Z'State

1 2 3 a 5 g 7 O

oD
TOP VIEW

1.10R
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DM7599/DM8599

absolute maximum ratings (Note 1)

Supply Voltage 7V Storage Temperature Range -65°C to +160°C
Input Voltage 55V Operating Temperature Range
Output Voltage 55V DM7599 -55°C to +125°C
Time that two bus-connected devices may be in DM8599 0°C to +70°C
opposite low impedance states simultaneously Indefinite Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
g DM7599 45V
Logical 1" Input Voltage DV8599 75V 20 \2
gy DM7599 5V
Logical “0"" Input Voltage DMVI8599 75V 08 \%
iy DM7599 | Vec =45V Io = -2 mA 24 v
Logical “1” Output Voltage DM8599 | Voo = 4 75V Io =52 mA 24 v
DM7599 | Ve = 4 5V
g DM7599 | Vec =45V - 4
Logical 0" Output Voltage BMB599 | Voo = 475V lo=12mA 0 \
DM7599 | Ve = 55V Vo =04V +40 HA
Third State Output Current WW Vo =24V +40
DM7699 | Ve =656V
iy DM7599 | Vec =55V - 4
Logical 1" Input Current DMB599 | Vg = 525V Vin =24V 0 MA
DM7599 ~
BVigees ] Vin = 55V 1 mA
e DM7699 | Ve = 55V _ ~
Logical 0" Input Current DViB509 [ Voo =525V Vin =04V 16 mA
Output Short Circuit Current DM7599 | Ve = 5 5\/_ R
(Note 3) DMi8599 | Ve = 5 26V 30 0 mA
DM7599 | Ve =55V
Supply Current VB89 [Vee =525V All Inputs at GND 80 120 mA
DM7599 | Vec =45V _ _
Input Clamp Voltage BVig589 [Vee = 4 75V Iin 12 mA 15 \2
Propagation Delay to a Logical “0" from Vee =50V 28 45
Address to Output, tyqo Ta=25°C ne
Propagation Delay to a Logical ‘1" from Vee = 5°0V 27 45 s
Address to Output, tpd1 Ta=25"C
Delay from Memory Enable to High Vee = 50V
Impedance State (from Logical ""1"" e o 12 20 ns
Ta=25°C
Level), tyy
Delay from Memory Enable to High Vee = 60V
Impedance State (from Logical 0" e 21 30 ns
Ta=25°C
Level), ton
Delay from Memory Enable to _
Logical 1" Level (from High Vee 5°0V 14 20 ns
Ta = 25°C
Impedance State), tyq
Delay from Memory Enable to Vee = 50V
Logical 0" Level (from High ce . 19 30 ns
Ta=25°C
Impedance State), tyo
Write Enable Pulsewidth, type 40 23 ns
Setup Time, Data 0 -15 ns
Hold Time, Data 0 -14 ns
Setup Time Address 0 =17 ns
Hold Time, Address 5 -7 ns
Sense Recovery Time 42 60 ns

Note 1* “‘Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’ they are not meant to imply that the
devices should be operated at these hmits The table of “Electrical Characteristics’ provides conditions
for actual device operation

Note 2 Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature
range for the DM7599 and across the 0°C to 70°C range for the DM8599 All typicals are given
for Veg = 50V and Tp = 25°C

Note 3 Only one output at a time should be shorted
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N Series 54 /74

N

DM7800/DM8800 dual voltage translator

0088WNA/008LNA

general description features

The DM7800/DM8800 are dual voltage translators ® 31 volt (max) output swing
designed for interfacing between conventional TTL

® 1 mW power dissipation in normal étate
or DTL voltage levels and those levels associated P P

with high impedance junction or MOS FET-type ® Standard 5V power supply

devices The design allows the user a wide latitude m Temperature range:

in his selection of power supply voltages, thus pro- DM7800 -55°C to +125°C
viding custom control of the output swing. The DMB8800 0°C to +70°C

translator is especially useful in analog switching;
and since low power dissipation occurs in the “off”
state, minimum system power is required.

m  Compatible with all MOS devices

schematic and connection diagrams

VJ n

g 3 Metal Can Package
16K

OUTPUT X

OUTRUT X
03 TOP VIEW

>
> 4 5K
>

typical applications

4-Channei Analog Switch Bipolar to MOS Interfacing

T | s
Mmas1 l |
r.m —_ . | | _1 =
| ANALOG INPUT 1+ | 1 4

SWITCH ‘WE— :
on - MOS SHIET
I B ] o B "
P ! E | INPUT —
M S | | | LEVELS - >0
INPUT o
LEVELS 1 —H | 3 —
SWITCH J—-J-- p—— ANALOG INPUT 3 |
! |
swITCH .—-IL—WE’-— ANALOG INPUT 4 | = -tov
! |
N Sy : |
STROBE mmes ]— b ANALOG OUTPUT |
= Lo —

*Analog signals within the range
of +8 volts to -8 volts
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DM7800/DM8800

Storage Temperature Range
Operating Temperature Range

absolute maximum ratings

Vce Supply Voltage 7.0V
V5, Supply Voltage -30V
V3 Supply Voltage +30V
V3-V, Voltage Differential 40V
Input Voltage 5.6V

-65°C to +150°C

DM7800 -55°C to +125°C
DM8800 0°C to 70°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note 1)
TYP
PARAMETER CONDITIONS MIN MAX UNITS
(Note 4)
g DM7800 | Ve = 4.5V
Logical 1" Input Voltage DMBB00 [Veg = 4.76V 2.0 \
s DM7800 | Ve = 4.5V
Logical 0" Input Voltage DVIB800 [Veg = 4.75V 0.8 \Y
Y DM7800 | Ve = 5.5V _
Logical 1" Input Current DMVIB800 [Vee = 5.25V Vin = 2.4V 5 MA
TP DM7800 | V¢ = 5.5V _
Logical “1"" Input Current DMBB00 [Ve = 5.25V Vin = 5.5V 1 mA
N DM7800 |V = 5.5V _ _ 3
Logical “0" Input Current DMBB00 [V = 5.25V VN = 0.4V 0.2 0.4 mA
DM7800 |V = 5.5V _
Output Leakage Current (Note 2) DMBB00 [Veo = 5.25V Vin = 0.8V (Note 5) 10 HA
Output Collector Resistor Ta=25°C 11.56 | 16.0 20.0 kQ
PR DM7800 [V = 4.5V _
Logical “0" Output Voltage DMBB00 | Ve = 4.75V Vin = 2.0V (Note 5) Vo, +2.0 \%
Power Supply Current -
Logical “0" (Note 3) gm;ggg xcc — gg;/v VN = 4.5V 0.85 16 mA
(Each Gate) ce— >
Power Supply Current
 Ciian DM7800 [V¢e = 5.5V
Logical “1” (Note 3) - Vin =0V 0.22 0.41 mA
(Each Gate) DM8800 [V¢e = 5.25V
Transition Time to Logical ‘0" Output Ta=25°C C=15pF(Note 6) 25 70 125 ns
Transition Time to Logical “'1" Qutput Ta=25°C C=15pF (Note 7) 25 62 125 ns

for the DM8800 unless otherwise specified.
Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:

Current measured 1s drawn from V3 supply
Current measured is drawn from Vg supply.
All typical values are measured at Tp = 25°C with Vgg = 5.0V, Vg = —22V, V3 = +8V.
Specification applies for all allowable values of Vg and V3.
Measured from 1.5V on input to 50% level on output.
Measured from 1.5V on input to logic ‘0"’ voltage, plus 1V.

Note 1: Min/max limits apply across the guaranteed temperature range of —55°C to +125°C for the DM7800 and 0°C to +70°C
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theory of operation

The two input diodes perform the AND function
on TTL or DTL input voltage levels. When at least
one input voltage 1s a logical “0", current from Ve
(nominally 5.0V) passes through R; and out the
input(s) which is at the low voltage. Other than
small leakage currents, this currentdrawn from Ve
through the 20 k{2 resistor is the only source of
power dissipation in the logical ‘1" output state.

When both inputs are at logical ‘1" levels, current
passes through Ry and diverts to transistor Q4, turn-
ing it on and thus pulling current through R,. Cur-
rent is then supplied to the PNP transistor, Q; The
voltage losses caused by current through Q, Dj,
and Q5 necessitate that node P reach a voltage suf-
ficient to overcome these losses before current be-
gins to flow. To achieve thisvoltage at node P, the
Inputs must be raised to a voltage level which is one
diode potential lower than node P. Since these levels
are exactly the same as those experienced with con-
ventional TTL and DTL, the interfacing with these
types of circuits is achieved.

Transistor Q, provides “constant current switch-
ing” to the output due to the common base con-
nection of Q,. When at least one input is at the
logical ‘0" level, no current is delivered to Q,; so
that its collector supplies essentially zero current
to the output stage. But when both inputs are raised
to a logical 1" level current is supplied to Q.

selecting power supply voltage

The graph shows the boundary conditions which
must be used for proper operation of the unit. The
range of operation for power supply V5 is shown
on the X axis. It must be between -25V and -8V.
The allowable range for power supply V3 is gov-
erned by supply V,. With a value chosen for V,, V3
may be selected as any value along a vertical line
passing through the V, value and terminated by
the boundaries of the operating region. A voltage
difference between power supplies of at least 5V
should be maintained for adequate signal swing.

Since this current 1s relatively constant, the collec-
tor of Q, acts as a constant current source for the
output stage. Logic inversion 1s performed since
logical “1” input voltages cause current to be sup-
phed to Q, and to Qz And when Qg turns on the
output voltage drops to the logical 0"’ level

The reason for the PNP current source, Qo, is so
that the output stage can be driven from a high
impedance. This allows voltage V, to be adjusted
in accordance with the application. Negative volt-
ages to -25V can be applied to V, Since the out-
put will neither source nor sink large amounts of
current, the output voltage range is almost exclu-
sively dependent upon the values selected for V5,
and Vjs.

Maximum leakage current through the output tran-
sistor Q3 is specified at 10 uA under worst-case
voltage between V, and V3. This will result in a
logical 1" output voltage which is 0.2V below V.
Likewise the clamping action of diodes D4, D, and
Ds, prevents the logical “0” output voltage from
falling lower than 2V above V,, thus establishing
the output voltage swing at typically 2 volts less
than the voltage separation between V, and V3.

(OPERATING
Va2
-25 -5
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DM7806/DM8806

Series 54 /74

DM7806/DM8806 high speed MOS to TTL level converter

general description

The DM7806/DM8806 i1s a high speed MOS to
TTL level converter. This circuit acts as an inter-
face level converter between MOS & TTL logic
devices. It consists of two 1-input converters with
common strobe input to inhibit ““0’" entry when
strobe is high. It allows parallel entry when strobe
is low and the internal latch s preset by the com-
mon preset input. TRI-STATE® output logic 1s
implemented in this circuit to facilitate high speed
time sharing of decoder-drivers, fast random-access

(or sequential) memory arrays, etc.

features

m Very low output impedance — high drive cap-

ability

® High impedance output state which allows

many outputs to be connected to a common
bus line

® Average power dissipation 110 mW per con-

verter

logic and connection diagrams

Ny
(CURRENT INPUT)

INg
(CURRENT INPUT)

PRESET _Do—

truth table

Dual-In-Line and Flat Package

OUTPUT A

STROBE 1 et le Vee

OUTPUT A 2 == L—-‘J QUTPUT B

PRESET 3 meed r-—lZ DISABLED

QUTPUT B
NC 4 r—H NC
GND 5-—‘ =10 GND

S
DISABLE —Do—

INPUT A 6 = l—g INPUTB

GND 7—1 peee 8 GND

TOP VIEW

INAORB ST P D Qa OR Qg
0 1 1 0 1
1 1 1 0 1
0 0 1 0 0
1 0 1 0 1
X X X 1 Hi-Z
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absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7V Supply Voltage (Vce)
Input Voltage 55V DM7806 45 56 \4
Qutput Voltage 55V DM8806 475 525 \%
Storage Temperature Range -65°C to 150°C  Temperature (Tp)
Lead Temperature (Soldering, 10 sec) 300°C DM7806 -55 +125 :C
DM8806 0 70 C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Logical “1”” Input Current Pin 6, 9 Vee = Min 500 MA
Logical “0" Input Current Pin 6, 9 Vee = Min 200 HA
Logical “1”" Input Voltage Vee = Min 20
Logical “0” Input Voltage Vee = Min 8
Logical 1" Output Voltage Vee =Min, loyt =-15mA 24
Logical 0" Output Voltage Vee =Min, loyr = 16 mA 04 \
Third State Output Current Ve =Max, Vg =24V 40 HA
Ve = Max, Vg =04V -40 MA
Logical 1" Input Current Vee =Max, Viy =24V 40 MA
Vee = Max, Vi =55V 1 mA
Logical 0" Input Current Vce =Max, Viy =04V -16 mA
Supply Current Vee = Max, VinpisasLe) = 2V, Other Inputs = 0V 40 mA
Input Clamp Voltage Vee =Min, Iy =-12 mA -16 A
Output Short Circuit Current Vce =Max, Vg = 0V DM7806 -20 -70 mA
(Note 3) DM8806 -18 -70 mA
Propagation Delay to a Logical 0" from Vec =50V (See Figure 1) 17 25 ns
STROBE to Output, tg, Ta=25"C
Propagation Delay to a Logical 1" from Vece =50V (See Figure 1) 22 32 ns
Preset to Output, ty, Ta=25°C
Delay from Disable Input to High Impedance Vee =50V (See Figure 2) 7 11 ns
State (from Logical ', 1" Level), tyy Ta=25°C
Delay from Disable Input to High Impedance | Vcc =50V (See Figure 3) 17 25 ns
State (from Logical “0" Level), ton Ta =25°C
Delay from Disable Input to Logical “1" Vee =50V (See Figure 2) 9 14 ns
Level (from High Impedance State), t,4 Ta =25°C
Delay from Disable Input to Logical “0"" Vce =50V  (See Figure 3) 135 16 ns
Level (from High Impedance State), tyo Ta=25°C

Note 1: “'Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range'’ they are not meant to imply that the device should be operated at these limits The table
of “Electrical Characteristics’’ provides conditions for actual device operation

Note 2: Unless otherwise specifred min/max hmits apply across the —55°C to +125°C temperature range for the DM7806
and across the 0°C to 70°C range for the DM8806 All typicals are given for Voc = 5 0V, Ta = 25°C.

Note 3 Only one output at a time should be shorted
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DM8810,.DM8811,DM8812

DM7811/DM8811, DM7812/DM8812

N

N

¢

Series 54 /74

DM7810/DM8810 quad 2-input TTL-MOS interface gate
DM7811/DM8811 quad 2-input TTL-MOS interface gate
DM7812/DM8812 TTL-MOS hex inverter

general description

These Series 54/74 compatible gates are high out:
put voltage versions of the DM5401/DM7401
(SN5401/SN7401), DM5403/DM7403
(SN5403/SN7403), and DM5405/DM7405
(SN5405/SN7405). Their open-collector outputs
may be “pulled-up’ to +14 volts in the logical *1"
state thus providing guaranteed interface between
TTL and MOS logic levels.

In addition the devices may be used in applications
where 1t i1s desirable to drive low current relays or
lamps that require up to 14 volts.

schematic and connection diagrams

Vee

V
=
=
=
=

]

INPUTS A outeut

! ::'T

GND
DM7810/DM8810, DM7811/DM8811

Dual-In-Line Package
Vee

lu |n ||z 11 10 Is Jl

D=

1 Iz l: 4 5 6 1

TOP VIEW GND
DM7810/DM8810

9 -O Vee

4K 16K

INPUT ouTPUT

GND
DM7812/DM8812

Dual-In-Line and Flat Package
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absolute maximum ratings operating conditions
MIN MAX UNITS
Vee 7v Supply Voltage (Vcc)
Input Voltage 55V DM78XX 475 525 \%
Output Voltage 14v DM88XX 475 525 \%
Storage Temperature Range -65°C to +150°C Temperature (Tp)
Lead TEmperature (Soldering, 10 sec) 300°C DM78XX -55 +125 °C
DM88X X 0 70 °c
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX [ UNITS
Input Diode Clamp Voltage Vee =50V, Ta = 25°C -15 \
In =-12mA
Logical “1" Input Voltage Vee = Min 20 \
Logical ‘0" Input Voltage Vee = Min 08 \%
Logical ““1” Output Current Vee = Min Vin =08V 250 HA
Vout =10V Vy=0.0V 40 KA
Logical “1”" Output Breakdown Vee =Min, Vi = 0V 14 Vv
Voltage lour=1mA
Logical “0” Output Voltage Vee = Min, Vi = 2.0V 04 \Y
louT = 16 MA
Logical “1”" Input Current Vce = Max, Viy = 2.4V 40 uA
Logical 1" Input Current Vee = Max, Vi =55V 1 mA
Logical 0" Input Current Ve = Max, Vi = 0.4V -16 mA
Supply Current — Logical ‘0" Vee = Max, Vi =50V 3.0 5.1 mA
(Each Gate)
Supply Current — Logical 1" Vee = Max, V=0V 1.0 1.8 mA
(Each Gate)
Propagation Delay Time to a Vee =50V, T =25°C 4 12 18 ns
Logical “0”, tyq0 Cout = 15 pF, R = 1k
Propagation Delay Time to a Vee = 5.0V, T =25°C 18 29 45 ns
Logical “1", t,44 Cout = 15 pF, R = 1k
Note 1: Unless otherwise specified min/max limits apply across the ~55°C to +125°C temperature range for the DM78XX and
across the 0°C to 70°C range for the DM88XX All typicals are given for Voe =5 0V and T = 25°C
typical applications
+10V +H2v
[
®$ <
b3 GROUND e W,
INPUT INPUT
—_— = 4 = ;
CLOCK Voo v,
DM8810, OM8811, DM8812 0Mm8810, OM8811, DM8812
NSC MOS shift register NSC MOS ROM
= (Example MM506) (Example MM521)
Note Normal voltages applied -2y
oV t0 MOS shift registers have
—I_ been shifted by +10Volts
6V for this apphcation
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DM7819/DM8819

N Series b4/74

N

DM7819/DM8819 quad 2-input TTL-MOS AND gate

general description

The DM7819 is the high output voltage version of thus providing guaranteed interface between TTL
the SN5409. Its open-collector outputs may be and MOS logic levels.
“pulled-up” to +14 volts in the logical ‘1" state

schematic and connection diagrams

AH

8 O]

Dual-In-Line and Flat Package
Vee
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0
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| ’z |

12 n 10 9 8
3 5 6

"

TOP VIEW
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absolute maximum ratings (Note 1) operating conditions

6L88INA/6L8LINA

MIN MAX UNITS
.
Supply Voltage 70V Supply Voltage (Vcc)
Input Voltage 55V DM7819 45 55 \%
Output Voltage 55V DM8819 475 525 \
Storage Temperature Range ~65°Ct0 +125°C  Temperature (Tp)
Lead Temperature (Soldering, 10 sec) 300°C DM7819 55 +125 °c
DM8819 0 70 °c
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “1"" Input Voltage Vee = Min 20 \
Logical 0" Input Voltage Vee =Min 08 \
Vee =Min, Viy =20V, V =10V 400 A
L 11" Output C cc + VIN + VYOouT
ogiea utput Lurrent Vee =Min, Vi = 4 5V, Vour = 14V 10 mA
Logical “’0” Output Voltage Vee =Min, Vi =08V, Igyt = 16 mA 04 \
in B Vin =24V 400 uA
Logical “1" Input Current Ve = Max, Vi = 55V 10 mA
Logical 0" Input Current Vee =Max, V=04V -1.6 mA
Supply Current — Logical 1" Vee =Max, Vg =5V 10 210 mA
Logical 0" Vee = Max, Vy =0V 200 330 mA
Input Clamp Voltage Vee =50V, To=25°C, 1)y =-12mA -1.5 Ve
Propagation Delay to a Logical 0" tyq9 .
DM7819 Vec =50V 160 240 ns
DM8819 Ta=25C
Propagation Delay to a Logical 1" toqq
DM7819 Vee =50V w0l 320 ns
DM8819 Ta=25C

Note 1 “Absolute Maximum Ratings'’ are those values beyond which the safety of the device cannot be guaranteed Except
for “Operating Temperature Range’’ they are not meant to imply that the devices should be operated at these limits The table
of ““Electrical Characteristics’ provides conditions for actual device operation

Note 2 Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DM7819
and across the 0°C to 70°C range for the DM8819 All typicals are given for Vo = 50V and Tp = 25°C

1-205



DM7820/DM8820

NN

DM7820/DM8820 dual line receiver

general description

The DM7820, specified from -656°C to 125°C, and
the DM8820, specified from 0°C to 70°C, are
digital line receivers with two completely indepen-
dent units fabricated on a single silicon chip.
Intended for use with digital systems connected
by twisted pair lines, they have a differential input
designed to reject large common mode signals while
responding to small differential signals. The output
is directly compatible with RTL, DTL or TTL
integrated circuits.

features

» Operation from a single +5V logic supply
® Input voltage range of £15V

Series 54 /74

® Each channel can be strobed independently
m High input resistance

® Fanout of two with either DTL or TTL
integrated circuits

The response time can be controlled with an ex-
ternal capacitor to eliminate noise spikes, and the
output state is determined for open inputs. Ter-
mination resistors for the twisted pair line are
also included in the circuit. Both the DM7820 and
the DM8820 are specified, worst case, over their
full operating temperature range, for +10-percent
supply voltage variations and over the entire input
voltage range.

schematic and connection diagrams

RESPONSE TIME
CONTROL

>
> Riz 16
13 3K

NON INVERTING
INPUT R13
15K

Dual-In-Line and Flat Package
\J 1

———

INPUT

INPYT

3 12

N, "

INPUT

STROBE

*0ptional to control
response time

az OUTPUT INPUT
%
ar RESPONSE TIME —L—- -—L STROBE
170
a " UUYPUV—u _5— RESPONSE TIME
AR A
R4 RS L
" | 1® 1K 2 ';;: GROUND |t ouTPUT
w S
GROUND TOP VIEW
< R2
it S
INVERTING A 5‘K. .
INPUT v STROBE
typical application
cit
Line Driver and Receivert 0002 4
1 1/2 DM7830
2 5 TWISTED PAIR LINE 1
INPUTS 3
L) ouTPUT
3
tyec 1545V 105.5V c2*
for both the DM7820 100 pF
and DM7830 I
TExact value depends STROBE
on hne length
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2
absolute maximum ratings 3‘0
N
Supply Voltage 8.0v g
Input Voltage +20V ()
Differential Input Voltage +20V g
Strobe Voltage 8.0v (o ¢]
Output Sink Current 25 mA z
Power Dissipation (Note 1) 600 mW o
Operating Temperature Range '
DM7820 —55°C to +125°C
DM8820 0°C to +70°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 60 sec) 300°C
electrical characteristics (Notes2&3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin=0 -0.5 0 0.5 \
| Thresh IN .
nput Threshold Voltage 15V <V, < 15V ~10 0 1.0 v
High Output Level lour < 0.2mA 2.5 5.5 \Y “
Low Output Level lgnk < 3.5 mA 0 0.4 \Y
Inverting Input Resistance 3.6 5.0 k2
Non-inverting Input Resistance 1.8 2.5 k2
Line Termination Resistance Ta=25°C 120 170 250 Q
Response Time Caelay =0 40 ns
‘ Caelay = 100 pF 150 ns
Strobe Current Vstrobe = 0.4V 1.0 1.4 mA
Vstrobe = 5.5V -5.0 MA
Power Supply Current Vin = 15V 3.2 6.0 mA
Vin=0 5.8 10.2 mA
Vin=-15V 8.3 15.0 mA
Non-inverting Input Current Vin = 15V 5.0 7.0 mA
Vin=0 -1.6 -1.0 mA
Vin = -15V -9.8 -7.0 mA
Inverting Input Current Vin =15V 3.0 4.2 mA
Vin=0 0 -0.5 mA
Vin = -15V -4.2 -3.0 mA
Note 1 For operating at elevated temperatures, the device must be derated based on a
thermal resistance of 100°C/W and a maximum junction temperature of 160°C for the
DM7820 or 105°C for the DM8820
Note 2. These specifications apply for 45V < Ve <55V, -15V < Ve < 15V and
-55°C < Ta < 125°C for the DM7820 or 0°C < T, < 70°C for the DM8820 unless
otherwise specified typical values given are for Vo = 50V, To = 25°C and Vem = 0
unless stated differently
Note 3. The specifications and curves given are for one side only Therefore, the total
package dissipation and supply currents will be double the values given when both
recewvers are operated under identical conditions
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DM7820A/DM8820A

L—‘

Series 54/74

DM7820A/DM8820A dual line receiver

general description

The DM7820A and the DM8820A are improved
performance digital line receivers with two com-
pletely independent units fabricated on a single
silicon chip. Intended for use with digital systems
connected by twisted pair lines, they have a differ-
ential input designed to reject large common mode
signals while responding to small differential sig-
nals The output is directly compatible with RTL,
DTL or TTL integrated circuits.

features

® QOperation from a single +5V logic supply
® input voltage range of +15V
m Strobe low forces output to '1" state

® High input resistance

s Fanout of ten with either DTL or TTL inte-
grated circuits

m Qutputs can be wire OR’ed, 3 (max)
m Series 54/74 compatible

The response time can be controlled with an ex-
ternal capacitor to reject input noise spikes. The
output state I1s a logic ‘1" for both inputs open.
Termination resistors for the twisted pair line are
also included in the circuit. Both the DM7820A
and the DM8820A are specified, worst case, over
their full operating temperature range (-55°C
to 125°C and 0°C to 70°C respectively), over the
entire Input voltage range, for £10% supply volt-
age variations.

schematic and connection diagrams

RESPONSE TIME

) STROBE

typical applications

Differential Line Driver and Receiver

TWISTED
PAIR LINE

5
AND OUTPUT

1/2 OM7830 \

6
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/]

T
U

INPUTS
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!
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< ( o 2 weur
<
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[ -+
NON INVERTING RIS 4 "
WPUT 20 STROBE + INPUT
“
A13 < ouTPUT 5 . 10
p. 5K RESPONSE TIME e s STROBE
[
0 5 9
—K [ OUTPUT = P RESPONSE TIME
AA~S—AAA ) N
YW Wv
M ne $ GROUND ———t —— outeut
I ® 3w
b1
<
7S
S
J— TOP VIEW
>
Rl 23 :‘52,
>
weRnING 5K Note Schamate shows ore alf of unt
NPy WA

Single Ended (EIA-RS232C) Receiver with Hysteresis

FOI00

TWISTED PAIR LINE

p— OUTPUT

STROBE =

(OUTPUT = 1 FOR
OPEN INPUT)

*Optional to control response time 008y vy 25V
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absolute maximum ratings

Supply Voltage
Common-Mode Voltage
Differential Input Voltage
Strobe Voltage

Output Sink Current
Power Dissipation (Note 1)

Operating Temperature Range

8.0V
+20V
+20V
8.0v

50 mA
600 mW

DM7820A -55°C to 125°C
DM8820A 0°C to 70°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Notes 2,38 4)
CONDITIONS
MIN | TYP | MAX
PARAMETER Vo OUTPUT OTHER A UNITS
Differential Threshold Voltage -3V<Vem <+3V -400 uA Vout > 25V +006 | +05 \
~1BV < Vem < +15V | ~400 A Vour > 25V +006 | +10]| v
-3V < Ve < +3V +16 mA Vour <04V -0.08 | -05 v
~18V < Ve < +15V | +16 mA Vour <04V -0.08 | -1.0 v
Inverting Input Resistance -15V < Vem < +15V 36| 5 k2
Non-Inverting Input Resistance =16V < Ven < +15V 18{ 25 k2
Line Termination Resistance Ta=25°C 120 |170 250 Q
Inverting Input Current +15V +30 +42 mA
ov 0 -05 mA
-15V -30 -42 mA
Non-inverting Input Current +15V +50 +70 mA
ov -10 -16 mA
-15V -70 -98 mA
Power Supply Current +15V Logic 0" Vpige = -1V +39 +60 mA
oV Logic 0" Vo = -0 5V +65 | +102 mA
_15V Logic ‘0" Ve =1V +92 +14 0 mA
Logical 1" Output Voltage -400 A Voigg = +1V 25| 40 55 \Y
Logical 0" Output Voltage +16 mA Vpigg = -1V 0 022 0.4
Logical 1" Strobe Input Voltage +16 mA  [Voutr <04V, Vpjge = -3V 21 \
Logical 0" Strobe Input Voltage -400 uA [Vout >25V, Vpipe = -3V 09 \
Logical “'1” Strobe Input Current Vstrose = 55V, Vpigg = +3V 001 5.0 MA
Logical “'0" Strobe Input Current Vstroee = 0V, Vpjpe = -3V -10 -14 mA
Output Short Circuit Current ov Vee =55V, Vstroge = 0V -28|-45 -67 mA
Propagation Delays (see waveforms)
Differential Input to 0"’ Qutput Vee =5V, Ta = 25°C 30 45 ns
Differential Input to 1" Output Vee =5V, Ta =25°C 24 40 ns
Strobe Input to 0" Output Vee =5V, Ta = 25°C 16 25 ns
Strobe Input to 1" Output Ve =5V, Ta =25°C 18 30 ns

Note 1: For operating at elevated temperatures, the device must be derated based on a thermal
resistance of 100°C/W and a maximum junction temperature of 160°C for the DM7820A, or
150°C/W and 115°C maximum junction temperature for the DM8820A

Note 2: These specifications apply for 4 5V < Ve <55V, -15V < Vey < 15V and -55°C <
Ta < 125°C for the DM7820A or 0°C < Tp < 70°C for the DM8820A unless otherwise specified.
Typical values given are for Voo = 50V, Ta = 25°C and Vcp = OV unless stated differently

Note 3: The specifications and curves given are for one side only Therefore, the total package
dissipation and supply currents will be double the values given when both receivers are operated

under identical conditions.

Note 4: Min and max limits apply to absolute values.
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DM7822/DM8822

N

N

Series 54/74

DM7822/DM8822 dual line receiver

general description

The DM7822/DM8822 is a dual inverting line
receiver which meets the requirements of EIA
specification RS232 Revision B The device con-
tains both receivers on a single monolithic silicon
chip The receivers share common power supply
and ground connections, otherwise their operation
is fully independent.

In addition to meeting the requirements of RS232,
the DM7822/DM8822 also has independent strobe

inputs which allow the receiver to be placed in the
high state independent of the information being
received at the input.

The output of the DM7822/DM8822 is completely
compatible with five volt DTL and TTL logic
families.

connection diagram

Dual-In-Line Package

Vee INPUT *

Im 13 I1z

% %  STROBE * ouTPUT

TR PR PR

N

l/"

>

1 Iz I:

INPUT * * %

L} 5 6 17
STROBE * ouTPUT GND
TOP VIEW

*Make no connection to these pins.
*% Eor operation requinng “Mark Hold” with the input open connect
47092 resistors from each of these pins to ground

typical connection

TWISTED PAIR LINE

/

=+

*For Mark Hold R1 = 47052, otherwise connect pin 3 to ground
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absolute maximum ratings

Supply Voltage 80V

Input Voltage +30V

Strobe Voltage 80V

Output Sink Current 25 mA

Power Dissipation (Note 1) 600 mW

Operating Temperature Range DM7822 -55°C to +125°C

DM8822 0°C to 70°C

Storage Temperature Range -65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Note2)

PARAMETER PAR/:;‘(;;;;H N CONDITIONS MIN | TYP MAX UNITS
Negative Input Threshold 4.8 (8) Vout > 25V -20 \%
Voltage
Positive Input Threshold Vour <04V 20 \
Voltage (Note 3)

Input Resistance 45and 48 (5) 30 50 70 k$2

Input Current Vin = 25V 357| 5 833 mA
Vin = 0V 0 mA
VN = =25V -8.33| -5 -357 mA

Open Circuit Input Voltage 45and 4.8 (4) Vin =0V .03 05 Y,

Logical ““1” Output Voltage lour <-0.2mA 25 \Y

Logical ““0” Output Voltage lour =35 mA 04 \Y

Strobe Current Vstroge = 0V 10 14 mA
Vstrosge = 5.5V -50uA| -10mA

Power Supply Current -25V <V <25V 240 mA

(Both Recelvers)

Response Time, t; or t;, Ta=25°C 65 125 ns

Vee =50V

Input Ramp Rate < 10 ns

Note 1. For operating at elevated temperatures, the device must be derated in accordance with
the “Maximum Power Dissipation’’ curve

Note 2. Min/Max hmits apply across the guaranteed temperature range of -55°C to +125°C for
the DM7822 and 0°C to 70°C for the DM8822 unless otherwise specified Likewise the limits
apply across the guaranteed Vg range of 45V to 55V for the DM7822 and 4 75V to 5 25V
for the DM8822 unless otherwise specified Typical values are given for Voo =50V and

Ta =25°C

Note 3. Since the EIA RS-232 specification requires the threshold to be between -3V and +3V,
the immunity hmits shown here guarantee 1 volt additional noise immunity
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DM7830/DM8830

NI

general description

The DM7830/DM8830 is a dual differential line
driver that also performs the dual four-input NAND
or dual four-input AND function.

TTL (Transistor-Transistor-Logic) multiple emitter
inputs allow this line driver to interface with stan-
dard TTL or DTL systems. The differential outputs
are balanced and are designed to drive long lengths
of coaxial cable, strip line, or twisted pair trans-
mission lines with characteristic impedances of
502 to 50082. The differential feature of the
output eliminates troublesome ground-loop errors

Series 54/74

DM7830/DM8830 dual differential line driver

normally associated with single-wire transmissions.

features

® Single 5 volt power supply

® Diode protected outputs for termination of
positive and negative voltage transients

® Diode protected inputs to prevent line ringing
® High Speed
® Short Circuit Protection

schematic*and connection diagrams

NAND
ouTPUT

_l_.g

300

=

bEED> T

¢ 14 I-Pl—¢ 1D

AND
ouTPUT

*2 per package
typical application
Digital Data Transmission

Line Drver and Recewver

1/2 DM7830/

INPUTS DM8830

TExact value depends
on transmission rate
and DM7830

TWISTED PAIR LINE

Fecrsasvossy
for both the DM7820

Dual-In-Line and Flat Package
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001 uF
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absolute maximum ratings

Vee 7.0V
Input Voltage 5.5V
Operating Temperature ~ DM7830 -55°C to +125°C

DM8830 0°C to 70°C
Storage Temperature -65°C to +150°C
Lead Temperature (soldering, 60 sec) 300°C
Output Short Circuit Duration (125°C) 1 second

electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical 1" Input Voltage 2.0 Y,
Logical “'0” Input Voltage 0.8 Y,
Logical 1" Output Voltage Vin =038V lgyt=-0.8mA 2.4 \Y%
Logical “'1”Output Voltage Vin = 0.8V loyt =40 mA 1.8 3.3 \%
Logical ‘0" Output Voltage Vin = 2.0V loyt=+32mA 0.2 0.4 \%
Logical 0" Output Voltage Vin = 2.0V gyt = +40 mA 0.22 0.5 \%
Logical 1" Input Current VN = +2.4V 120 MA
Logical ‘1" Input Current V |y = 5.5V 2 mA
Logical “0" Input Current Vi = 0.4V 48 mA
s o B Note 2 Note 2
Output Short Circuit Current Vce = 5.0V 40 100 120 mA
Vin = 5.0V
Supply Current (Each Driver) 11 18 mA
Propagation Delay AND Gate  tpq4 Ta=25°C 8 12 ns
todo Ve = 5.0V 1 18 ns
Propagation Delay NAND Gate tgqyq C_=15pF 8 12 ns
todo See Figure 1 5 8 ns
Differential Delay t4 Load, 1002 and 5000 pF 12 16 ns
Differential Delay t, See Figure 2 12 16 ns

Note 1: Specifications apply for DM7830 -55°C < Tp < +125°C,Vcc = +5V £10%, DM8830 0°C
< Ta < 70°C, Vo = +5V #5% unless otherwise stated Typical values given are for Tp = 26°C,

Vee =50Vv.

Note 2: Applies for T = +125°C only
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DM7831/DM8831,.DM7832/DM8832

NS

Series 54/74

DM7831/DM8831,DM7832/DM8832 TRI-STATE® line drivers

general description

Through simple logic control, the DM7831/
DM8831, DM7832/DM8832 can be used as either
aquad single-ended hne driver or a dual differential
line driver. They are specifically designed for
party line (bus-organized) systems. The DM7832/
DM8832 does not have the Ve clamp diodes
found on the DM7831/DM8831.

The DM7831 & DM7832 are specified for opera-
tion over the =55°C to +125°C military tempera-
ture range. The DM8831 & DM8832 are specified
for operation over the 0°C to +70°C temperature
range.

® High impedance output state which allows
many outputs to be connected to a common
bus line

mode of operation

To operate as a quad single-ended line driver apply
logical “0"'s to the Output Disable pins (to keep

the outputs In the normal low impedance mode)
and apply logical - “0"’s to both Differential/
Single-ended Mode Control inputs. All four
channels will then operate independently and no
signal inversion will occur between inputs and
outputs.

To operate as a dual differential line driver apply
logical “0"’s to the Output Disable pins and apply
at least one logical "1 to the Differential/Single-

features ended Mode Control inputs. The inputs to the A
® Series 54/74 compatible channels s};lou'l?,d ﬁe corne;tetildtggether andd the
= 17 ns propagation delay :npurtf to tde hc gnnels S| omlj_ ’ tec:arl:nectelt‘to-
® Very low output impedance—high drive m this mode the s,gnas applied to the resuiting
capability inputs will pass non-inverted on the A, and B, out-
® 40 mA sink and source currents puts and inverted on the A; and B, outputs.
® Gating control to allow either single-ended or When operating in a bus-organized system with
differential operation outputs tied directly to outputs of other
(Continued)
connection and logic diagram
Dual-In-Line and Flat Package
vee ‘m‘;";t'[“' ou::uv NPUT nu::uv m::n E:EEEEEE:'E:
IIE 15 IM ll] ||2 lll Ilﬂ 9
1 2 3 a 5 ) 7 ||
2 ouTeU: OUTPUT
.EN‘,“‘.I'EUV 0'70 INPUT OU'IPU' IN:‘UT g::‘ég%g&?gﬁi GND
TOP VIEW
truth-table (shown for A Channels Only)
DIFFERENTIAL/
“A” OUTPUT DISABLE | SINGLE-ENDED INPUT A, OUTPUT A, INPUT A, | OUTPUT A,
MODE CONTROL
0 0 o 0 Logical 1" or Same as Logical “1” or Same as
Logical “0" Input A, Logical 0" Input A,
0 0 X 1 Logical “1” or Opposite of Logical “1” or Same as
1 X Logical “0"" Input A, Logical “0” Input A,
1 X High High
X 1 X X X impedance X impedance
state state
X = Don’t Care
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‘absolute maximum ratings

Supply Voltage

Input Voltage

Output Voltage

Storage Temperature Range
Operating Temperature Range DM7831, DM7832
DM8831, DM8832

7v
55V

55V

-65°C to +160°C
-55°C to +126°C
0°C to +70°C

Lead Temperature (Soldering, 10 sec) 300°C
Time that 2 bus-connected devices may be in
opposite low impedance states simultaneously oo
electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
e DM7831,0M7832| Vi = 4 5V
L [ | Vol A
ogieal T Input Volteee - 5Mgg37,0M8832| Voo = 4 75V 20
s DM7831,0M7832| Vo = 4 5V
Logical “07 Input Voltage  Faa3T HMBB32[ Ve = 4 75V 08 v
lo = -40 mA 18 23 v
Vec =45V °
e DM7831,0M7832 lp =-2mA 24 27 \Y
Logical “1" Output Voltage -
sio T PP TONS® OMige3T,oMBB3Z[\, _, Joy lo - 40 mA 18 25 v
cc lp = =52 mA 24 29 v
lg =40 mA 029 050 \
L DM7831,DM7832 lp = 32 mA 40 \
f .
Logieal T07 Output Voltage  Syiaeay SWigeas To= 40 mA 02| o0s0| v
Io = 32mA 40 v
g DM7831,DM7832|Vcc =55V Vi =55V 1 mA
[
Logieal TV Input Current GG T BMB832 Ve = 525V Vi = 24V 40 iy
ey DM7831,DM7832|Vcc =55V
= -1 -1 A
Logical “0” Input Current DM8831.0MB832 [V = 5 25V Vin =04V 0 6 m
DM7831,0M7832 |V = 55V
- - 4 A
Output Disable Current DMB831.DM8832 [ Ve =5 25V Vo =24V or04v 40 0 u
DM7831,DM7832 |V = 55V -40 -100 |-120
A
Qutput Short Creurt Current Sy ee e MB832 | Ve 5 25V {Note 2) Note2) | ™
DM7831,DM7832 V¢ =55V
| . 5 90 A
Supply Current DV8831,0M8832 | Voo = 5 25V 6 "
- e
Input Diode Clamp Voltage Iv|zc> —?ZOX,A Ta=25C -15 \Y%
Output Diode Clamp Voltage DM7831,DM7832||,,+ = -12 mAVcc =50V, T, = 25°C -15 \
DM8831,0M8832 [l 1 = +12 MA Vce = 50V, Ta = 25°C Veet15| v
Propagation Delay to a Logical "'0”’
from Inputs A;, Ay, B;, B, Differen- _ R
tial Single-ended Mode Control to Vee =50V, Ta=25°C 13 25 ns
Outputs, tygo
Propagation Delay to a Logical ""1"" )
from Inputs A4, A,, B, B, Differen- _ g0
tial Single-ended Mode Control to Vee =50V, Ta=25°C i3 25 ns
Outputs, tyqgq
Delay from Disable Inputs to High
Impedance State (from Logical 1" Vee =50V, Tp =25°C 6 12 ns
Level), ty
Delay from Disable Inputs to High N
Impedance State (from Logical 0" Vee =50V, Ta =25°C 14 22 ns
Level), toy
Propagation Delay from Disable Inputs
to Logical ‘1" Level (from High Vee =50V, T, =25°C 14 22 ns
Impedance State), ty 4
Propagation Delay from Disable Inputs
to Logical “0"" Level (from High Vec =50V, T, =25°C 18 27 ns

Impedance State), ty o

Note 1: Unless otherwise specified min/max himits apply across the -55°C to +125°C temperature
range for the DM7831, DM7832 and across the 0°C to 70°C temperature range for the DM8831,
DM8832. All typicals are given for Vo = 50V and Tp = 25°C

Note 2. Applies for Tp =125°C only Only one output should be shorted at a time
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DM7831/DM8831.DM7832/DM8832

mode of operation (cont.)

DM7831/DM8831’s, DM7832/DM8832's (Figure
1), all devices except one must be placed in the
“high impedance’’ state. This 1s accomplished by
ensuring that a logical ““1"" s applied to at least
one of the Output Disable pins of each device
which i1s to be in the “high impedance’” state A
NOR gate was purposely chosen for this function
since 1t 1s possible with only two DM5442/
DM7442, BCD-to-decimal decoders, to decode as
many as 100 DM7831/DM8831's, DM7832/
DM8832’s (Figure 2).

The unique device whose Disable inputs receive
two logical 0" levels assumes the normal low

BUS LINES

DDl-@
SELECTED AS '\g 'g'
DRIVING —= | g ¢
DEVICE 33
12
L~

[0 D |-

MM H
GATED INTO 88
THIRD STATE 88
33
12
e
DD

n 9
GATED INTO 88
THIRD STATE — ™| § g
33
12

Figure 1

I
l
688888808 6888488888

impedance output state, providing good capacitive
drive capability and waveform integrity especially
during the transition from the logical “0" to
logical 1" state. The other outputs—in the high
impedance state—take only a small amount of
leakage current from the low impedance outputs
Since the logical ‘1" output current from the
selected device 1s 100 times that of a conventional
Series 54/74 device (40 mA vs 400 uA), the
output is easily able to supply that leakage current
for several hundred other DM7831/DM8831’s,
DM7832/DM8832’s and still have available drive
for the bus line (Figure 3).

|

DM8831,
DM8832

i
y

Naav=zo
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Y
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Series b4 /74

. DM7836/DM8836 quad NOR unified bus receiver

general description

The DM7836/DM8836 are quad 2-input receivers
designed for use in bus organized data transmission
systems interconnected by terminated 1202 im-
pedance lines. The external termination is intend-
ed to be 1802 resistor from the bus to the +5V
logic supply together with a 390S2 resistor from
the bus to ground. The design employs a built-in
input hysteresis providing substantial noise im-
munity. Low input current allows up to 27 driver/
recelver pairs to utilize a common bus. This re-
ceiver has been specifically configured to replace
the SP380 gate pin-for-pin to provide the distinct
advantages of the DM7837 receiver design in exist-
ing systems.

features

m  Plug-in replacement for SP380 gate

m Low input current” with normal Vg or
Vcc = OV (15“A tVD)

& Built-in input hysteresis (1V typ)
®  High noise immunity (2V typ)

®  Temperature-insensitive input thresholds track
bus logic levels

® DTL/TTL compatible output

® Matched, optimized noise immunity for ‘1"
and 0" levels

= High speed (18 ns typ)

typical application

+5V

18002

s

39002 F’Lm

r——-
|

connection diagram

+5V

180¢2

1209 Unified Data Bus

390¢2

9€88INA/9€8LINA

Dual-In-Line Package

oUT3  OUT4  INGA INaB IN3A IN 38 Vee
14 13 |1z 11 lm 9 8
1 2 3 |4 5 6 7
GND 0UT2  OUTT  IN1A IN18B IN2A IN 28
TOP VIEW
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DM7836/DM8836

absolute maximum ratings

Supply Voltage
Input Voltage
Power Dissipation

Operating temperature range:

DM7836
DM 8836

Storage Temperature Range
Lead Temperature (Soldering, 10 sec)

(Note 1)

7.0v
5.5V
600 mW

-55°C to +125°C

0°C to +70°C

-65°C to +150°C

electrical characteristics

The following apply for V| < Ve < Vi, T < T < Ty, unless otherwise specified (Note 2)

300°C

PARAMETER INPUT OUTPUT COMMENTS MIN TYP MAX UNIT
High Level Input Threshold
DM7836 Vin 16 mA Output < 04V 1.65 225 2.65 \2
DM8836 Vin 16 mA Output < 0 4V 180 2.25 250 \
Low Level Input Threshold
DM7836 Vrn -400 uA QOutput > 2 4V 097 130 1.63 \
DMm8836 Vry -400 uA Output > 2 4V 1.06 130 1.65 \Z
Maximum Input Current 4v Vee =V 15 50 MA
Maximum Input Current 4v Vee =0V 1 50 MA
Logic 1" Output Voltage 05V -400 A 24
Logic 0" Output Voltage 4v 16 mA 025 0.4
Output Short Circuit Current 05V ov Vee = Vi -18 -55 mA
Power Supply Current av Per Package 25 40 mA
Input Clamp Diode Voltage -12 mA Ta=25"C -1 -15 \Y
The following apply for Vec =5V, T = 25°C unless otherwise specified
Propagation Delays
Input to Logic 1" Output Note 3 20 30 ns
Input to Logic “0” Output Note 4 18 30 ns

Note 1:
Note 2:

Note 3:
Note 4:

For DM8836. V| =4.75V, V,; =5.25V, T|_=0°C, Ty = +70°C.

Voltage values are with respect to network ground terminal. Positive current 1s defined as current into the reference pin.
For DM7836° V| _=4.5V,Vy =55V, T =-55°C, Ty =+125°C.

Fan-out of 10 load, C| oap = 15 pF total, measured from V| = 1.3V to VouyT = 1.5V, V|N = 0V to 3V pulse.
Fan-out of 10 load, C| oap = 15 pF total, measured from V= 2.3V to Vot = 1.5V, V = 0V to 3V puise.
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DM7837/DM8837 hex unified bus receiver

general description

The DM7837/DM8837 are high speed receivers de-
signed for use in bus organized data transmission
systems interconnected by terminated 1202 im-
pedance lines. The external termination is intend-
ed to be 18082 resistor from the bus to the +5V
logic supply together with a 39082 resistor from
the bus to ground. The receiver design employs a
built-in input hysteresis providing substantial noise
immunity. Low input current allows up to 27 driv-
er/receiver pairs to utilize a common bus. Disable
Inputs provide time discrimination. Disable inputs
and receiver outputs are DTL/TTL compatible.

features

Series b4/74

Low receiver input current for normal Vee or
Vee =0V (15 uA typ)

Six separate receivers per package
Built-in receiver input hysteresis (1V typ)
High receiver noise immunity (2V typ)

Temperature insensitive receiver input thres-
holds track bus logic levels

DTL/TTL compatible disable and output
Molded or cavity dual-in-line or flat package

High speed

typical application

+5V

1802

1209 Unified Data Bus

3900

connection diagram

Dual-In-Line and Flat Package

+5V

1800

39052

Vee IN1 out1 IN2 ouT2 IN3 0UT3 DISABLEA
16 15 14 13 12 11 10 9
1 2 3 3 5 6 7 8
INg ouT4 ING 0uTS ING OUT6 DISABLEB GND
TOP VIEW
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‘DM7837/DM8837

absolute maximum ratings (Note1)

Supply Voltage v
Input Voltage 5.5V
Power Dissipation 600 mW
Operating Temperature Range
DM7837 -55°C to +125°C
DM8837 0°C to +70°C
Storage Temperature Range -65°C to +150°C

Lead Temperature {Soldering, 10 sec) 300°C

electrical characteristics

The following apply for V_ <Vee < Vu, To < Ta < Th, unless otherwise specified (Note 2)

PARAMETER Rﬁﬁiﬂ’:R D:::Slri OUTPUT COMMENTS MIN TYP MAX UNIT
High Level Recewver Threshold DM7837 Vrn o8V 16 mA Output < 0 4V 165 225 265 \2
High Level Receiver Threshold DM8837 Vrn o8v 16 mA Output <04V 180 225 250 \
Low Level Receiver Threshold DM7837 Vru o8v -400 mA Output > 2 4V 097 130 163 \Y
Low Level Recewer Threshold DM8837 Vru o8v ~400 mA Qutput > 24V 105 130 155 v
Maximum Recewer Input Current 4av Vee=Vu 150 500 MA
Maximum Receiver Input Current 4av Vee = 0V 10 500 HA
Logic 1" Input Voltage Disable 05v Vin 16 mA Output < 04V 20
Logic “0” Input Voltage Disable o5V Vin -400 A Output > 24V 08
Logic 1" Output Voltage o5V o8v -400 uA 24
Logic 0" Output Voltage 4v o8v 16 mA 025 04
Logic 1" Input Current Disable 24V 800 UA
Logic 1" Input Current: Disable 55V 2.0 mA
Logic "0 Input Current Disable 4v 04v -32 mA
Output Short Circuit Current osv ov ov Vee = Vu -180 -550 mA
Power Supply Current 4V - ov Per Package 450 60.0 mA
Input Clamp Diode -12mA -12mA Ta= 25°C -10 -15 \2
The following apply for Vg = BV, T, = 25°C unless otherwise specified
Propagation Delays
Recewver Input to Logic 1" Qutput ov Note 3 20 30 ns
Recewver Input to Logic "'0” Output ov Note 4 18 30 ns
Disable Input to Logic 1" Output ov Note 6 9 15 ns
Disable Input to Logic 0" Output ov Note 5 4 10 ns

Note 2: For DM7837: V|_=4.5V, Vyy = 5.5V, T_= -55°C, Ty = +125°C
For DM8837: V|_=4.75V, Vi =5.25V, T| =0°C, Ty = +70°C

Note 3: Fan-out of 10 load, C_oap = 15 pF total. Measured from VN = 1.3V to Voyt = 1.5V, VN = 0V to 3V pulse.
Note 4: Fan-out of 10 load, C_pap = 15 pF total. Measured from VN = 2.3V to Voyut = 1.5V, VN = 0V to 3V pulse.
Note 5: Fan-out of 10 load, C_oap = 15 pF total. Measured from VN = 1.5V to VoyT = 1.5V, VN = OV to 3V pulse.

Note 1: Voltage values are with respect to network ground terminal. Positive current is defined as current into the referenced pin.
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DM7838/DM8838 quad unified

general description

The DM7838/DM8838 are quad high speed drivers/
receivers designed for use in bus organized data
transmission systems interconnected by termi-
nated 12082 impedance lines. The external termi-
nation is intended to be a 18082 resistor from the
bus to the +5V logic supply together with a 39082
resistor from the bus to ground. The bus can be
terminated at one or both ends. Low bus pin cur-
rent allows up to 27 driver/receiver pairs to utilize
a common bus. The bus loading is unchanged
when Vcc = 0V. The recewvers incorporate hystere-
sis to greatly enhance bus noise immunity. One
two-input NOR gate 1s included to disable all
drivers 1n a package simultaneously

Series b4 /74

bus transceiver

features

m 4 totally separate driver/receiver
package

pairs per

m 1V typical receiver input hysteresis

@ Recelver hysteresis independent of receiver
output load

® Guaranteed minimum bus noise immunity of
1.3V, 2V typ.

L Temperature-insensmvérece:ver thresholds
track bus logic levels

® 20uA typical bus terminal current with normal
Vcc or with Vcc: ov

m Open collector driver output allows wire-OR
connection

B High speed

[

Series 74 TTL compatible driver and disable
inputs and receiver outputs .

typical application
+5V

18092

1202 Unified Data Bus

3900 IT/,," -

DM7838

connection diagram

|
|
|
L

+5V

1809

3900

Dual In-Line and Flat Package

Vee  BUST

Iw - Ils

IN1

l14

ouT1

13

BUS2

12

1 2 3

BUS3 IN3 ouT3

a

BUS4 iN

TOP VIEW

)

IN2 OUT2 DISABLE A
11 10 9
6 7 8
0UT4 DISABLEB GND
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absolute maximum ratings

DM7838/DM8838

Supply Voltage v Operating Temperature Range
Input and Output Voltage 55V DM7838 -55°C to +125°C
Power Dissipation 600 mW DM8838 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics
DM7838/DM8838 The following apply for VL < Vcc < VH, TL < TA < TN unless otherwise specified (Note 2).
PARAMETER DISABLE | DRIVER BUS | RECEIVER COMMENTS MIN | TYP | MAX | UNIT
INPUT INPUT PIN OUTPUT
Logic “1” Input Vin 2v 4v Bus < 100 A 20 \
Voltage Disable
Logic “0" Input Vm 2V 50 mA Bus<07V 08 A"
Voltage Disable
Logic “1" Input 0.8v Vin 50 mA Bus<07V 20 A
Voltage. Driver
Logic 0" Input osv Vin 4v Bus < 100 uA 08 \
Voltage Driver
High Level Recewver o8V VTH 16 mA Recelver output 165 225 265 \Y
Threshold DM7838 ° <04v
High Level Receiver o8v VTH 16 mA Receiver output 180 225 250 \
Threshold DM8838 <04v
Low Level Receiver 08V Vin -400 uA Receiver output 097 130 163 A\
Threshold. DM7838 >24v
Low Level Receiver o8v VrH -400 uA Recetver output 105 130 155 \"
Threshold DM8838 >24v
Logic “1" Input 55V 55V 1 mA
Current'  Disable B
and Driver e
Logic “1"” Input 24V 24V 40 uA
Current. Disable
and Driver
Logic “0" Input 04v 04V -16 mA
Current  Disable
and Driver
Maximum Bus ' 08v 08v av Vee=Vy 20 100 uA
Current
Maximum Bus osv osv 4v Vee = ov 2 100 MA
Current
Low Level Bus osv 2v 50 mA 04 07 v
Voltage
Logic 1" Output o8v 08v 05V | -400uA 24 A
Voltage Receiver
Logic “0"" Output o8V osv 4v 16 mA 025 0.4 \
Voltage Receiver
Output Short Circuit 0.8V 0.8v os5v ov Vee = Vu -18 -55 mA
€urrent. Receiver
Supply Current ov 2v Per Package 50 70 mA
Input Diode Clamp -12mA -12mA -12mA TA =25°C -1 -15 \
Voltage
The following apply for Vcc =5V, TA = 25°C unless otherwise specified
Propagation Delays
Disable to Bus 1" Note 3 19 30 ns
Disable to Bus 0" Note 3 15 23 ns
Driver Input to Bus “1"* Note 3 17 25 ns
Driver Input to Bus “0"" Note 3 9 15 ns
Bus to Logic 1" . Note 4 20 30 ns
Receiver Output
Bus to Logic “0” Note 5 18 30 ns
Receiver Output

Note 1 Voltage values are with respect to network ground terminal Positive current is defined as current into the referenced
pin
Note2: For DM7838 V| =45V, Vy =55V, T  =-55°C, Ty = 125°C
For DM8838 V| =475V, Vy =525, T|_=0°C, Ty = 70°C
Note 3- 912 from bus pin to V¢ and 200§2 from bus pin to ground, C oap = 15 PF total Measured from V(y = 1 5V to
Vgus = 15V, Vi = 0V to 3V pulse
Note 4 Fan-out of 10 load, C_oap = 15 PF total Measured from V) = 13V to VouT = 15V, V)n = OV to 3V pulse
Note 5 Fan-out of 10 load, C oap = 15 PF total Measured from V| =23V to Vout = 15V, V| = 0V to 3V pulse
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Series 54/74

DM7875A/DM8875A and DM7875B/DM8875B

TRI-STATE® 4-bit multipliers

general description

The DM7875A/DM8875A & DM7875B/DM8875B
are two integrated circuits which together will
multiply two four-bit binary numbers. Since the
largest number that can be obtained by multiplying
two four-bit numbers 1s 225 (15 x 15), the eight
output pins (four from each package) are sufficient
to produce this number. Both multipher and multi-
plicand are connected to the eight input pins of
each package

A gated two-input strobe control is provided. When
either of the two inputs Is taken to the logical **1"
state, the outputs will all be placed in the high
impedance state. In this state both the upper and
lower output transistors are turned off, providing
a high output impedance. This allows multiple
devices to be connected to a common bus line, and

since only one multiplier-pair at a time is allowed
to be in the conventional low -impedance state,
the advantages of TTL outputs can be combined
with a bus structured system.

The DM7875A/DM8875A provides the most signi-
ficant four bits and the DM78758/DM8875B the
least significant four bits.

features

® 36 ns typical propagation delay

® 375 mW typical powerydissipation
(each package)

® Series 54/74 compatible

® Outputs directly connectable to a common
bus hine

connection diagram

Dual-In-Line Package

STROBE QUTPUTS

DM7875A/DMB8T5A,
DM78758/DM88758

— ’J Ll | — A
1 Iz la |4 ls ls |7 ]
\A Yz Yy Xq Xy X2 X3 GND
TOP VIEW

typical application

 mosT
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-V, BIT
-, .
Yo omrgsar
X4 === MOST SIGNIFICANT BIT X. DMBB75A
e b
/—x. P2
/ \—] %
X, === LEAST SIGNIFICANT BIT X A
Xx¥
Y, === MOST SIGNIFICANT BIT v P
A .
O ——— /=1,
¥ —— / \"] :2 [ -
Yy ==== LEAST SIGNIFICANT BIT ' Dm78TSE/
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DM7875A/DM8875A, DM7875B/DM8875B

absolute maximum ratings (Note 1)

Supply Voltage
Input Voltage
Output Voltage

7v
5.5V
5.6V

Operating Temperature Range DM7875A, DM7875B -55°C to +125°C
DM8875A, DM8875B

Storage Temperature Range

0°C to +70°C

-65°C to +150°C

Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
e DM7875A, DM7875B | Ve = 4 5V
Logical 1" Input Voltage DMVIBS75A, DMB8T5B Ve = 4 75V 20 A\
. DM7875A/DM7875B |V cc= 45V
g v
Logical “0" Input Voltage  Fprag e Aiga758 |V co= 4 75V 08
. DM7875A, DM 78758 | Ve = 4 5V, I = -2 0 mA
“ s 4 v
Logical 1" Output Voltage  Fuag7e s B5Mga75s [Voe = 4 75V, (g = -5 2 mA 2
DM7875A, DM7875B | Vcc = 4 5V
gy _ 4 v
Logical 0" Output Voltage DMVIBB75A, DMBBT58 | Ve = 4 75V lo =16 mA 0
DM7875A, DM7875B | V cc =55V Vo =24V 40 MA
Third State Output Current  BEE7ER DMBE756 | Voo = 5 25V Vo =04V -40 pA
DM7875A, DM7875B | V oc = 5 5V
e _ A
Logical 1" Input Current DV8B75A, DMB8T8 [ V=525V VN =24V 40 K
DM7875A, DM78758 | V¢ = 5 5V -
DM8875A, DM8875B | V ¢ = b 25V Vin =55V ! mA
Logical “0" Input Current DM7875A, DM7875B | Ve =5 5V _
DM8875A, DM8875B | Ve = 5 26V Vi =04V 12 mA
Output Short Circurt Current  DM7875A, DM7875B | Vcc = 5 5V _ R
(Note 3) DMVIBB75A, DMBB758 [V =525V Yo~ 00V 20 70 mA
DM7875A, DM7875B | Ve = 55V
Supply Current (each device) DMVI8B75A, DMBB758 | Ve =5 25V All Inputs at GND 75 110 mA
DM7875A, DM78758 Ve =45 _
Input Clamp Voltage DMBa75A, DMBB758 | Voo = 4.25 Iin =-12mA -15 \
DM7875A, DM7875B | Ve =55V _
Output Ve Clamp Voltage DVIBS75A. DMBB758 | Vo= 5 25V lo=12mA Veet15 \Y
DM7875A, DM7875B | Ve =55V _
Output Ground Clamp Voltage DMVIBS75A. DMB8758 | Ve =5 25V lo=-12mA -156 \Y
Propagation Delay to a Logical “0” from X, Y Inputs |Vcc =50V 39 60
to Outputs, tygo Ta =25°C ns
Propagation Delay to a Logical “1” from X, Y Inputs | Vce =50V 31 60 ns
to Outputs, tyg, Ta=25°C
Delay from Strobe to High Impedance State (from Vee =50V
Logical “1" Level), ty4 Ta =25°C 30 ns
Delay from Strobe to High Impedance _tate (from Vec =50V 10
Logical “0” Level), toy Ta=25°C ns
Delay from Strobe to Logical 1" Level (from High Vee =50V 20
Impedance State), ty44 Ta=25°C ns
Delay from Strobe to Logical ‘0" Level (from High Vee=50V 30
Impedance State), tyo Ta=25°C ns

Note 1: "“Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot
be guaranteed Except for “Operating Temperature Range’’ they are not meant to imply that the
devices should be operated at these limits The table of “‘Electrical Characteristics’’ provides conditions
for actual device operation

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature
range for the DM7875A, DM7875B and across the 0°C to 70°C range for the DM8875A, DM88758

All typicals are given for Vog = 50V and Tp = 25°C
Note 3: Only one output at a time should be shorted
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Series 54/74

DM7880/DM8880 high voltage 7-segment decoder/driver
(for driving Sperry and Panaplex II™ displays)

general description

The DM7880/DM8880 is custom designed to de-
code four lines of BCD and drive a gas-filled
seven-segment display tube.

Each output constitutes a switchable, adjustable
current sink which provides constant current
to the tube segment, even with high tube anode
supply tolerance or fluctuation. These current
sinks have a voltage compliance from 3V to
at least 80V; typically the output current varies
1% for output voltage changes of 3 to 50V. Each
current sink s ratioed to the b-output current
as required for even illumination of all segments.

Output currents may be varied over the 0.2 to 1.5
mA range for driving various tube types or
multiplex operation. The output current 1s ad-
justed by connecting an external program resistor
(Rp) from V¢ to the Program input in accor-

dance with the programming curve. The circuit
design provides a one-to-one correlation between
program input current and b-segment output
current.

The Blanking Input provides unconditional blank-
ing of any output display, while the Ripple Blank-
ing pins allow simple leading- or trailing-zero
blanking.

features

® Current sink outputs

® Adjustable output current — 0.2 to 1.5 mA
® High output breakdown voltage — 110V typ
m Suitable for multiplex operation

® Blanking and Ripple Blanking provisions

® |ow fan-in and low power

logic and connection diagrams

@

| 5
AINPUT -1—Do-<
|
BINPUT +-Dt><

T =
16 WORD x 7 BIT
' MEMORY
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D INPUT
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CIRCUIT |
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e OUTPUT
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I

Dual-In-Line Package
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©
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DM7880/DM8880

absolute maximum ratings

operating conditions

DM8880

the anode driver in multiplex applications

into the referenced pin

temperatures the device must be derated based on a thermal resistance of 85°C/W ©@;a for DM7880 and 150°C/W @yp for

Note 2 In all applications transient segment output current must be limited to 50 mA This may be accomplished in DC
applications by connecting a 2 2k resistor from the anode-supply filter capacitor to the display anode, or by current limiting

Note 3 Min/max limits apply across the guaranteed operating temperature range of ~55°C to 125°C for DM7880 and 0°C
to 70°C for DM88BO, unless otherwise specified Typicals are for Vog = 5V, Ta = 26°C Positive current is defined as current

Note 4 For saturation mode the segment output currents are externally limited and ratioed

MIN MAX UNITS
Vee v Supply Voltage (Vcg)
Input Voltage (Except Bl) 6V DM7880 45 55 \%
Input Voltage (B1) Vee DM8880 475 5.25 Y
Segment Output Voltage 80V
Power Dissipation (Note 1) 600 mwW Teng\;;ag;z)e Ta) _55 125 °c
Transient Segment OQutput Current (Note 2) 50 mA DM8880 0 +70 °c
Storage Temperature Range -65°C to 150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic 1" Input Voltage Vee = Min 20 \
Logic 0" Input Voltage Vee = Min 0.8 \
Logic ""1" Output Voltage (RBO) Vee = Min, 24 37 \
louT = —200 pA
Logic 0" Output Voltage (RBO) Vee = Min, loytr =8 mA 0.13 0.4 \
Logic 1" Input Current (Except Bl) Vee = Max, Vg =24V 2 15 MA
Vee = Max, Vi =55V 4 400 uA
Logic 0" Input Current (Except BI) Vee = Max, Viy =04V -300 -600 MA
Logic 0" Input Current (BI) Vee = Max, Vi =04V -12 -20 mA
Power Supply Current Vce = Max, Rp =2 2k 27 43 mA
All Inputs = OV
Input Diode Clamp Voltage Vee = Max, Tp = 25°C -09 -15 \Y
Iin=-12mA
Segment Outputs
Outputs a, f, g ON Current Ratio All Qutputs = 50V 0.84 0.93 1.02
Output b Curr. = Ref
Output ¢ ON Current Ratio All Outputs = 50V, 1.12 1.26 1.38
Output b Curr = Ref.
Output d ON Current Ratio All Qutputs = 50V 0.90 100 1.10
Output b Curr = Ref.
Output e ON Current Ratio All Outputs = 50V 0.99 110 1.21
Output b Curr = Ref.
Output b ON Current Vee =5V, Vour b =50V 018 020 0.22 mA
Ta=25°C,Rp=18 1k
Vee =5V, Vout b =50V 045 050 0.55 mA
Ta=25°C, Rp=7 03k
Vee =5V, Vout b =56V 0.90 100 110 mA
Ta=25°C, Rp = 340k
Vee =5V, Vout b =50V 135 1.50 165 mA
Ta = 25°C, Rp = 2 20k
Output Saturation Voltage Vce = Min, Rp = 1k5%
louT b =2 mA (Note 4) 0.8 25 Vv
Output Leakage Current VouTt =75V, Bl =0V .003 3 MA
Output Breakdown Voltage louT = 250 A, Bl = OV 80 110 \
Propagation Delays
BCD Input to Segment Output Vec =5V, Ta=25°C 0.4 10 us
Bl to Segment Output Vee =5V, Ta =25°C 0.4 10 us
RBI to Segment Output Vee =5V, Ta=25°C 0.7 10 us
RBI to RBO Vec =5V, Ta=25°C 04 10 us
Note 1 Maximum junction temperature for DM7880 i1s 150°C whereas that for DM8880 1s 130°C For operating at elevated
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O
typical performance characteristics 3
(o0]
Output Current Programming On Currents vs Temperature Output Characteristic (@]
~
100 108
Voo = 5V e o6 [ | oncurrents Vclc=5|v O
Vour = S0V g ON CURRENT RATIOS | 7 [ Ta-25°C 2
3 Ta=25°C « 108 A
E 30 s V4 - ©
= \ 5 A z / ©
£ < & ] 0UTPUT ON A1
= \ < 100 « (o ¢]
£ 10 e 3 3 1mA o
b = 098 5
; o a \
E 2 0% 7 Ve =5V 1 5 TYPICAL OPERATING POINTS
) N N o + "
o 03 3 094 Vour = 50V 4 [T ~
= - £ 0 Rp=0TEMP COEFF | e~
N\ ] 02mA <lour <15mA o | ouTeuT OFF J
01 N 090 . 5nA
1 3 10 30 100 -50 0 50 100 0 30 60 90 120
Rp (k) Ta (°C) OUTPUT VOLTAGE (V)
typical application
(|10—Z‘V“IIV|1CI
C >
ove S R=22K
jE-_ S more2)
SPERRY
DISPLAY ::7;:: OR
DISPLAY TUBE
& “
5v\|o%~{ .
DECODER/DRIVER Re. DM7880 p— BI/RBO
PROG i
MEMORY STROBE
COUNT
ouTPUT
COUNTER "l‘:“;m CEE:CE%
truth table
DECIMAL
OR RBI|D|C|B|A|BI/RBO|a|b|c|d]|e| f]| g | DISPLAY
FUNCTION
0 1 0|0 0 1 ojfojofo]jOo|O]|1 /__/
1 X |o|o 1 1 11oflof1r 1|11 /
2 X ofjof1]o0 1 o|joftr]jojoOof1}|O0 /'__I
3 X 00|71 1 1 o(ofofof1 110 ://
4 X of(110]0 1 1{0]0¢{1 110] 0 /_I/
5 X of1|0]1 1 o|1J]o0]Joj1|0]oO I__I a
) = ]
6 x {ofl1]1]o0 1 ol1f{ofofofofo| A /_ o scoment
-
7 X o1 {11 1 ojojo |1 |1|1]~1 / e/ /c IDENTIFICATION
8 X [1]ofo]o 1 ojfojofo|o]o]oO = d
9 x |1]o}o 1 olojojof1]o}o =
10 X |1]of1]0 1 ofofof1]ofo}]oO )
11 X [1]of1fn 1 1]1{oflofo]ofo fvr}
12 X [1]1|ofo0 1 of1|1]ofofo]n1 r
13 X |1 [1]o]n 1 1lojofolo]|1|o0 P
14 x |1]1]1]o0 1 ol1|1]ofo]olo]| E
15 x |11 1 ol1|1|1|o]o|o] F
Bl X X X 0 1 1 1 1 1 1 1
RBI 0 ojofo|o 0 1 1 1 1 1 1 1
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DM8884A

NN

Series 54/74

DM8884A high voltage cathode decoder/driver
(for driving Sperry and Panaplex n" displays)

general description

The DM88B4A is designed to decode four lines of
BCD input and drive seven-segment digits of gas-
filled readout displays. Two separate inputs are
provided for driving the decimal point and comma
cathodes.

All outputs consist of switchable and program-
able current sinks which provide constant current
to the tube cathodes, even with high tube anode
supply tolerance. Output currents may be varied
over the 0.2 to 1.2 mA range for multiplex opera-
tion. The output current is adjusted by connecting
an external program resistor (Rp) from V¢ to the

program input in accordance with the programming
curve.

features

Usable with AC or DC input coupling
Current sink outputs

High output breakdown voltage

Low input load current

Intended for multiplex operation.
Input pullups increase noise immunity

logic and connection diagrams

oUTPUTS

7SEGMENT
DECODER

— 4

Dual-In-Line Package

d pt
Vee : b ¢ d e [ g OUTPUT

b fo do b fo fo fo o fo

P

[T

Is [5 |7 Ia Ia
] D PT COMMA COMMA GND
INPUT INPUT  INPUT OUTPUT

TOP VIEW

T

| o
0
|
|
|
: va—ovgr
DPT
1 ™)
] | e
| o
COMMA
]
PROGRAMMABLE [ [l
CURRENT/ Qe REFERENCE
BLANKING | —|_ckeur_|
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absolute maximum ratings

Vee

Input Voltage (Note 1)
Segment Output Voltage
Power Dissipation (Note 2)

Transient Segment Output Current (Note 3)

Operating Temperature Range
Storage Temperature Range

electrical characteristics

v

Vee

80V

600 mW

50 mA

0°C to +70°C
-65°C to +150°C

(0°C < TA < 70°C — Unless otherwise noted), Ve = 5V * 5%

PARAMETER CONDITIONS MIN MAX UNITS
Logic ““1”" Input Voltage Vec =475V 20 \
Logic “0” Input Voltage Vee =475V 10 \
Logic “1" Input Current Vee =525V, V=24V 15 MA
Positive Input Clamp Voltage Vee =475, Iiy=1TmA 50 \
Logic “0” Input Current Vee =525V, Viy =04V —250 HA
Power Supply Current Vee=525V, Rp=28k, 40 mA
All Inputs =5V
Negative Input Clamp Voltage Vee =5V, Iin==12mA, T = 25°C -15 \
Segment Outputs
All Outputs ON Current Ratio | All Outputs = 50V 09 11
Output b Current = Ref
Output b ON Current Vee =5V, Vout b =50V,
Ta=25°C, Rp =18 1k 018 022 mA
Rp =7 03k 045 055 mA
Rp = 340k 090 110 mA
Rp = 2 80k 108 132 mA
Output Leakage Current Vout =75V 5 MA
Output Breakdown Voltage louT = 250 HA 80 \
Propagation Delay.
Any Input to Segment Output | Vee =5V, Ta =25°C 10 us

Note 1 This mit can be higher for a current limiting voltage source
Note 2 The maximum junction temperature 1s 140°C For operation at elevated temperatures, the device must be derated

based on a thermal resistance of 140°C/W 6 ja

Note 3 In all applications transient segment output current must be limrted to 50 mA This may be accomplished in DC appli-
cations by connecting a 2 2k resistor from the anode-supply filter capacitor to the display anode, or by current limiting

the anode driver in multiplex applications

truth table

typicai application

FUNCTION | DPT

COMMA | D |C |B |Afa|b|cldle|f]g|DISPLAY

0 1 1 ofojojojlofofofofofo] o

1 1 1 oflofofrftjofofrfv|1]s !

2 1 1 ofof1fofolof1fojofi|o] =

3 1 1 ofofrfifofofofolrfifo| I T

4 1 1 ofrjofolafofolrfifolo| o

5 1 1 ofrjofrfofr|ojolr{ofo| 13

6 1 1 ofi|rlofo[1]ofefo]o|o| &

7 1 1 ofrjr|rjofofofr|rfrq 7

8 1 1 1lofofojofoflofofo]o]o0 =

9 1 1 tlofofijolofofofl1|o]o g

10 1 1 ifofrjofrtifotofola)a} .

" 1 1 itfofrfilafrfefofofrfjo]l 35 1y 1 o

12 1 1 ri1fofofofofr|ifilofo = t/__/ | NKING

3 1 1 tlvjofrjofififofofofof = / /C i

1 1 1 [EER RN EEEN R RN NN - o |

15 1 1 [AERENEEEEREERERENEE N 1
“0PT 0 1 xfxbx b bx | xfxbx)xfx|x o O Decimat Pomt p—
“Comma 0 0 X XX XXX x|x[x}x|{x 3 P comma T 7T

*Decimal point and comma can be displayed with o without any numeral

PANAPLLX 11 DISPLAY

comma

— 1l

oME8aA p———0 comma

typical performance characteristics (see DM7830 data sheet)

oND
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DM8885

L_‘

Series b4/74

DM8885 MOS to high voltage cathode buffer

general discription

The DM8885 interfaces MOS calculator or counter-
latch-decoder-driver circuits directly to seven-
segment ‘high-voltage gas-filled displays The six
inputs A, B, D, E, F, G are decoded to drive the
seven segments of the tube.

Each output constitutes a switchable, adjustable
current source which provides constant current to
the tube segment, even with high tube anode supply
tolerance or fluctuation These current sources have
avoltage compliance from 3V to at least 80V. Each
current source 1Is ratioed to the b-output current
as required for even illumination of all segments.
Output currents may be varied over the 0.2 to
1.5 mA range for driving various tube types or

multiplex operation. The output current s adjusted
by connecting a program resistor (Rp) from V¢ to
the program input.

features

Current source outputs

Adjustable output currents 0.2 to 1.5 mA

High output breakdown voltage 80V min
Suitable for multiplex operation

Low fan-in and low power

Blanking via program input

Also drives overrange, polarity, decimal point
cathodes

connection diagram

Dual-In-Line Package

truth tables

T A B D E F G |DISPLAY INPUT* OUTPUT*
[ 8 : [1) (1J (1) g /_/: 0 1 (OFF)
2 I
Bt —{>- 11 11 0 1 o 1 0 (ON)
. 11 1 0 0 1 3 .
0 1 0 0 1 1 o Positive Logic
10 1 0 1 1 =1
] 10 1 1 1 1 5
v E;J 11 0 0 0 0 7
5 111 11 =4
e 11 0 1 1 g
00 1 1 1 1 b e
Pt > 11 0 0 1 1 g ,I I
11011 1| A AN o
) 01 0 1 1 1 - ,I I
L o1 1 1 1 0| [ I
\ 00 0 0 0 1 = d
GNO—— 0 0 0 0 0 O C=(RED+E)F

TOP VIEW

typical applications

VGGO_JH

-12v
Open-Drain MOS Output

Push-Pull MOS Output
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absolute maximum ratings

Vee 7v
Input Voltage 6V
Segment Output Voltage 80V
Power Dissipation (Note 1) - 600 mW
Transient Segment Output Current (Note 2) 50 mA
Operating Temperature Range 0°C to +70°C
Storage Temperature Range —-65°C to +150°C
o
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic 1" Input Voltage Vee = 4 75V 20 v
Logic “0” Input Voltage Vee =475V 08 \Y
Logic 1" Input Current ! Vec =525V, Vg =24V 2 15 MA
Vee =525V, Vi =55V 4 400 WA
Logic "0 Input Current Vee =525V, Vi = 04V -300 -600 HA
Power Supply Current Vee = 525V, All Inputs = 0V, Rp = 2 2k 22 31 mA
Input Diode Clamp Voltage Vee =5V, Iy =-12mA, T, = 25°C -09 -15 Vv
Segment Outputs
Outputs a, f, g On Current Ratio All Outputs = 50V, Qutput b Curr = Ref 084 093 102
Output ¢ On Current Ratio All Qutputs = 50V, Output b Curr = Ref 112 125 138
Output d On Current Ratio All Outputs = 50V, Output b Curr = Ref 090 100 110
Output e On Current Ratio All Qutputs = 50V, Output b Curr = Ref 099 110 21
Output b On Current Vee = BV, Vout b =50V, Ty = 25°C, Rp = 18 1k 018 020 022 mA
Vee =5V, Vour b =50V, T, = 25°C, Rp = 7 03k 045 050 055 mA
Vee =5V, Vour b =50V, T, = 25°C, Rp = 3 40k 090 100 110 mA
Vee =5V, Vour b =50V, T = 25°C, Rp = 2 20k 135 150 165 mA
Output Saturation Voltage Vee =475V, loyurb = 2mA, Rp = 1k + 5% (Note 4) 08 25 \
Output Leakage Current Vout =75V, V\y =08V, Rp> 1k 0003 3 HA
Vour = 75V, Vprog = 0 4V 0003 3 uA
Output Breakdown Voltage lout =250 uA, V| =08V 80 110 \
Propagation Delays
Input to Segment Output Vee =5V, Ta = 25°C 04 10 us

Note 1: Maximum junction temperature 1s 130°C. For operating at elevated temperatures, the device must be derated based
on a thermal resistance of 150°C/W 6 ja.

Note 2: In all applications transient segment output current must be hmited to 50 mA. This may be accomplished in DC appli-
cations by connecting a 2 2k resistor from the anode-supply filter capacitor to the display anode, or by current limiting the
anode driver in multiplex applications.

Note 3: Min/max limits apply across the guaranteed operating temperature range of 0°C to +70°C, unless otherwise specified
Typicals are for Vog =5V, Tp = 25°C Positive current 1s defined as current into the referenced pin

Note 4: For saturation mode the segment output currents are externally limited and ratioed

typical performance characteristics (sce DM7880 data sheet)
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(1)
. =2
\ Series 54H/74H |?
7
a
REFERENCE T
~
The following table references all Physical Dimension Drawings, Waveforms, and Test Circuits for the devices ~
in this section. For Order Numbers, see below.* Refer to the alpha-numerical index at the front of this H
catalog for complete device title and function. Packages (pages I thru VI) are in the back of the catalog. I
DATA SHEETS PACKAGES WAVE- TEST
oo . Molded DIP (N) | Cavity DIP (D)(4) | Flat Pack (F)(W) | Metal Can (G)(H) | FORMS | CIRCUITS
evices b Fig. Pg. Fig. Pg. Type | Fig. Pg. Type | Fig. Pg. Type Fig. Pg. Fig. Pg.
DM54H00 2-1 3 1] mowvoJ 29 27
DM74H00 2-1 3 1l Mmooy 29 27
DMB4HO1 21 3 1 mn o4 29 27
DM74H01 2-1 3 1 nowoJ 29 2-7
DM54H04 2-1 3 1] "MooV 29 27
DM74H04 2-1 3 1 mowoJ 29 2-7
DM54H05 21 3 1 Mmooy 2-9 2-7
DM74H05 21 3 1 Mmooy 2:9 27
DM54H08 241 3 MmooV 2:9 27
DM74H08 241 3 Mmoo 2:9 27
DM54H10 21 3 Mmoo 29 27
DM74H10 21 301 mow 29 27
DM54H11 241 3 "o 29 27
DM74H11 21 3 mowvoy 29 27
DM54H20 21 3 Mmooy 29 27
DM74H20 21 3 "noavoo 29 27
DM54H21 21 3 "noawvoo 29 27
DM74H21 21 3 nowvoJ 29 27
DM54H22 21 3 nowo 29 27
DM74H22 21 3 "moawvoJ 29 27
DM54H30 21 30 nowoJ 29 27
DM74H30 21 3 Mmoo 29 27
DM54H40 21 3 mowvoJ 29 2.7
DM74H40 21 3 nowoy 29 27
DM54H50 2:6 3 1l LRI LA 2:9 27
DM74H50 26 3 1 MmooV 2:9 2-7
DM54H51 2:6 3 1 Mmooy 2:9 27
DM74H51 2:6 3 1 MmooV 2:9 27
DM54H52 2:6 3 1 Mmooy 2:9 2-7
DM74H52 2.6 3 1 "Mooy 2.9 2-7
DM54H53 2:6 3 1" MmooV 2-9 27
DM74H53 26 3 I nowoy 29 27
DM54H54 2:6 3 It oy 2:9 2.7
DM74H54 2:6 3 i MmooV 2-9 27
DM54H55 2:6 3 I 1mnowv oy 2-9 27
DIM74H55 26 3 LRI AV 2:9 2.7
DM54HB0 26 30 MmooV 29 27
DM74H60 26 3 mowvoy 29 27
DM54H61 26 3 Mmooy 29 2.7
DM74H61 26 3 o 29 27
DM54H62 26 3 1MoV 29 27
DM74H62 26 3 mowo 29 27
DM54H71 2:6 3 I MmooV 29 2.7
DM74H71 26 3 Mmooy 29 27
DM54H72 26 3 Mmooy 29 27
DM74H72 2-6 30 "MooV 29, 2.7
DM54H73 2.6 3 Mmoo 29 27
DM74H73 26 3 MmooV 29 27
DM54H74 26 3 nowvooJ 29 27
DM74H74 26 3 nmowoJ 29 27
DM54H76 2:6 5 1 12 IV 2:9 27
DM74H76 26 5 1 12 WV 2:9 27
DM54H78 2:6 3 Mmoo 29 2.7
DM74H78 26 30 1M IV 2:9 27
*Order Numbers: use Device No. suffixed with package letter, i.e. DM54HO00J.







Series 54H/74H

Series DM54H/DM74H

general description

The Series 54H/74H extends the breadth of the within a system, and it is generally considered
Series 54/74 Family by adding a product hne good engineering to optimize a design by utilizing
which 1s approximately twice as fast as the basic the Series 54H/74H only where needed for higher
series. The products are completely miscible speed.

HYZINA/HYSWNQ s8lies

connection diagrams Dual-In-Line Package Only (Con’t on Page 2-6)

vV, v, Vee
|C1C4 13 12 |1 10 (3 8 Tfa 13 12 1 (10 8 |8 @ 3 iz o9 |8

2Ty [ Bpsgs
o] =] O <l =l [

a s le 7 T Ta TaTs 6 T

7 Ll T e Is 16 Ty
GND GND GND
DM54H00/DM74H00 DM54H01/DM74H01 DM54H04/DM74H04
quad 2-input NAND gate quad 2-input NAND gate hex inverter
(open collector)
Vee Vee Vee
IM 13 112 n 10 9 ls 114 |13 112 1" |‘IO IQ |8 |14 |13 J1Z 1 |10 |9 lﬂ

g e
el T

Ll T TaTs Te In Tl TaTaTs T Ty ol fsla s 16 Tr
GND GND GND
DM54H05/DM74H05 DM54H08/DM74H08 DM54H10/DM74H10
hex inverter quad 2-input AND gate triple 3-input NAND gate
(open collector)
Vee Vee Vee
I14 13 |‘IZ 1 |10 19 |B 114 13 |12 111 10 |9 lB 114 13 |12 111 110 9 8

T lals T I Tz 13 la 15 1s 17 1 Iz Ts la Ts Ts Tg
GND GND GND
DM54H11/DM74H11 DM54H20/DM74H20 DM54H21/DM74H21
triple 3-input AND gate dual 4-input NAND gate dual 4-input AND gate
Vee Vee Vee
[14 13 |12 |11 10 |9 |8 14 IIB 12 In lillJi l8 |14 13 |12 |11 10 |9 18

1

12 Tala s 16 Tr 12 Tsladls Is Tr 12T Tads 6 Ts
GND GND GND

DM54H22/DM74H22 DM54H30/DM74H30 DM54H40/DM74H40

dual 4-input NAND gate 8-input NAND gate dual 4-input NAND buffer

(open collector)
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Series DM54H/DM74H

absolute maximum ratings

operating conditions

MIN MAX UNITS
Supply Voltage v Supply Voltage
Input Voltage 6.5V DMB4HXX 45 5.5 v
Operating Temperature Range DM74HXX 4.75 5.25 v
Series 54H —55°C to +125°C Temperature
Series 74H 0°C to +70°C DMB4HXX -55 125 °c
Storage Temperature Range —65°C to +150°C DM74HXX 0 70 °c
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics
PARAMETER CONDITIONS MIN TYP | MAX | UNITS
Input Diode Clamp Voltage Vee =50V, Tp =25°C, I)y = =12 mA -156 \%
Logical “1" Input Voltage Vee =Min 20 \
Logical “0" Input Voltage Vee =Min 08 \Y
Logical "'1" Output Voltage
All Devices, Except DM54H40/DM74H40 | Ve = Min, I = =500 uA, V=20V or 0 8V 24 \
and Open Collector Circuits
DM54H40/DM74H40 Vee =Min, lg = -15mA, Viy =20V or 08V 24 \
Logical "0 Output Voltage
All Devices, Except DM54H40/DM74H40 Vee =Min, lg 20 mA, Vi =20V or 08V 04 \%
DM54H40/DM74H40 Vee = Min, 1 = 60 mA, Vi = 20V or 08V 04 %
Logical 1" Output Current
All Open Collector Circuits Vee " Min, Voyur =55V, Viy - 20V or 08V 250 MA
Except DM54H60,DM54H62 @ -55"C 320 HA
DM74H60,DM74H62 @o'C 570 MA
DM54H61/DM74H61 Vour =22V 50 WA
Output Short Circuit Current(Note 1)
All Circuits Except DM54H40/DM74H40 Vce = Max, Voyut =0V -40 -100 mA
and Open Collector Circuits
DM54H40/DM 74H40 -40 -125 mA
Supply Current Vee Max
DM54H00/DM74H00
Logical 0" 26 40 mA
Logical “ 1" 10 168 mA
DM54H01/DM74H01
Logical "0 26 40 mA
Logical "1 68 10 mA
DM54H04/DM74H04
Logical 0" 40 58 mA
Logical 1" 16 26 mA
DM54H05/DM74H05
Logical 0" 40 58 mA
Logical 1" 16 26 mA
DM54H08/DM74H08
Logical 0" 42 64 mA
Logical “1" 28 40 mA
DM54H10/DM74H10
Logical 0" 195 30 mA
Logical 1" 75 126 mA
DM54H20/DM74H20
Logical 0" 13 20 mA
Logical 1" 5.0 84 mA
DM54H21/DM74H21
Logical ‘0" 20 32 mA
Logical “1" 12 20 mA
DM54H22/DM74H22
Logical “0" 13 20 mA
Logical “1* 34 50 mA

Note 1: Not more than one output shorted at a time, duration of short-circuit test not to exceed 1 second, and all typical

values are at Vgg = 5V, Tp = 25°C
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electrical characteristics (con’t) o
(7]
PARAMETER CONDITIONS MIN TYP MAX UNITS o
DM54H30/DM74H30 g
Logical “0"" 65 10 mA [4;]
Logical 1" 25 42 mA H
DM54H40/DM74H40 I
Logical “0" 25 40 mA ~
Logical “1° 104 16 mA w)
DM54H50/DM74H50 g
DM54H51/DM74H51 ~N
Logical “0" 152 24 mA H
Logical 1" 82 128 mA X
DM54H52/DM74H52
Logical 0" 152 24 mA
Logical 1" 20 31 mA
DM54H53/DM74H53
DM54H54/DM74H54
Logical 0" 94 14 mA
Logical 1" 71 11 mA
DM54H55/DM74H55
Logical 0" 75 12 mA
Logical 1" 45 64 mA
’
DM54H60/DM74H60
On Level Current 19 35 mA
Off Level Current 30 45 mA
DM54H61/DM74H61
On Level Current " 16 mA
Off Level Current 50 70 mA
DM54H62/DM74H62
On Level Current 38 70 mA
Off Level Current 60 90 mA
DM54H71/DM74H71 19 30 mA
DM54H72/DM74H72 16 25 mA
DM54H73/DM74H73 32 50 mA
DM54H74/DM74H74 30 50 mA
DM54H76/DM74H76 32 50 mA
DM54H78/DM74H78 32 50 mA

switching characteristics T, =25°C, V¢ =5V, N=10,C= 25 pF, R, = 2809

PARAMETER CONDITIONS MIN TYP MAX UNITS

DM54H00/DM74H00

tpdo 62 10 ns

tod1 59 10 ns
DM54H01/DM74H01

todo 75 12 ns

tod1 10 15 ns
DM54H04/DM74H04

todo 65 10 ns

tod1 60 10 ns
DM54H05/DM74H05

todo 75 12 ns

tod1 10 15 ns
DM54H08/DM74H08

todo 88 12 ns

toat 76 12 ns
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Series DM54H/DM74H

switching characteristics (con’t)

PARAMETER CONDITIONS MIN TYP | MAX | UNITS
DM54H10/DM74H10
todo 63 10 ns
tod1 59 10 ns
DM54H11/DM74H11
todo 8.8 12 ns
toa1 76 12 ns
DM54H20/DM74H20
thdo 70 10 ns
toar 60 10 ns
DM54H21/DM74H21
todo 88 12 ns
L 76 12 ns
DM54H22/DM74H22
todo 75 12 ns
o1 10 15 ns
DM54H30/DM74H30
todo 89 12 ns
tpa1 68 10 ns
DM54H40/DM74H40
todo 65 12 ns
tod1 86 12 ns
DM54H50/DM74H50
todo 62 1 ns
tod1 68 n ns
DM54H51/DM74H51
todo 62 " ns
togr 68 1 ns
DM54H52/DM74H52
a0 92 15 ns
toat 106 15 ns
DM54H53/DM74H53
todo 62 1" ns
tod1 70 " ns
DM54H54/DM74H54
todo 62 1" ns
tpd1 70 n ns
DM54H55/DM74H55
todo 65 " ns
tod1 70 "1 ns
DM54H60/DM74H60
(Thru Expandable Gates)
todo 74 ns
toa1 14 ns
DM54H61/DM74H61
(Thru Expandable Gates)
todo 98 ns
tog1 148 ns
DM54H62/DM74H62
(Thru Expandable Gates)
tpdo 74 ns
tod1 1.4 ns
DM54H71/DM74H71
thdo(cLoCK) 22 27 ns
toat(cLocK) 14 21 ns
thdO(PRESET) 12 24 ns
tod1(PRESET) 60 13 ns




switching characteristics (con’t)

PARAMETER

CONDITIONS

MIN

TYP

MAX

UNITS

Maximum Clock Frequency

DM54H72/DM74H72
DM54H73/DM74H73
DM54H76/DM74H76
DM54H78/DM74H78
thdo(cLoCK)
tat(cLock)
lpdO(CLEAR PRESET)
tod1(CLEARPRESET)
Maximum Clock Frequency

DM54H74/DM74H74

todolcLock)
tpdticLock)
thO(CLEAR,PHESET)
tpd1(CLEAR PRESET)

Maximum Clock Frequency

25

25

35

30

22

14

12
60

30

13
85

43

27
21
24
13

20
15
30
20

ns

ns
ns
ns

ns

ns
ns
ns
ns

ns

loading table

DEVICES

WEIGHTED
LOADS

DM54H00/DM74H00
DM54H01/DM74H01
DM54H04/DM74H04
DM54H05/DM74H05
DM54H08/DM74H08
DM54H10/DM74H10
DM54H11/DM74H11
DM54H20/DM74H20
DM54H21/DM74H21
DM54H22/DM74H22
DM54H30/DM74H30
DM54H40/DM74H40
DM54H50/DM74H50
DM54H51/DM74H561
DM54H52/DM74H52
DM54H53/DM74H53
DM54H54/DM74H54
DM54H55/DM74H55
DM54H60/DM74H60
DM54H61/DM74H61
DM54H62/DM74H62
DM54H71/DM74H71
All Inputs Except
Preset and Clock
Preset
Clock
DM54H72/DM74H72
All Inputs Except
Preset and Clear
Preset, Clear
DM54H73/DM74H73
J, K, and Clock
Clear
DM54H74/DM74H74
D
Preset and Clock
Clear
DM54H76/DM74H76
J. K, and Clock
Preset and Clear
DM54H78/DM74H78
Jand K
Preset and Clock
Clear

G N

1
2

4

1 Load = 50 uA @ 2 4V Logical 1" Input Current
=2mA @0 4V Logical 0" Input Current

(All inputs are guaranteed 1 mA @ 5 5V for Logical

1" breakdown test)

2-5
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Series DM54H/DM74H

connection diagrams (con’t)

Vee
14 |13 |12 I“ |IO 19 |8

Vee
114 Iﬂ IiZ l“ |10 lg lﬁ

Vee
114 L13 l12 111 I‘ﬂ |9 Iﬂ

[l lslals To

GND

DM54H50/DM74H50
expandable dual 2-wide
2-input AND-OR-INVERT gate

Vee
14 |13 LIZ 1“ 10 19 lB

v 2 T TalsTe Ts

GND

DM54H53/DM74H53
expandable 2-2-2-3-input
AND-OR-INVERT gate

Vee
114 13 I'|2 I” l1ﬂ lg lﬂ

ND
DM54H60/DM74H60
dual 4-input expander
VL‘.C
e 13 |12 |1 [0 |9 |8

DM54H71/DM74H71
J-K flip flop with AND-OR inputs

VCC
[18 (13 [12 (11 [0 [9 |8

DM54H74/DM74H74
dual D edge-triggered flip flop

hlladads Te
GND

DM54H51/DM74H51
dual 2-wide 2-input
AND-OR-INVERT gate

Vee
J:|4 |13 12 |11 |10 19 IE

v 2 Ta e ds o Tr
6

DM54H54/DM74H54
4-wide 2-input
AND-OR-INVERT gate

©

14 |13 ||2 111 |10 9

4T

T T Tads 16 In

GND

DM54H61/DM74H61
triple 3-input expander

|14 |13 |12 1110 |9 |8

i laladadsTs Iy
GND

DM54H72/DM74H72
J-K master-slave flip flop

GND
15 (14 [13 [12 |11 |10 |9

F

DM54H76/DM74H76
dual J-K master-slave flip flop

i

v T Ts 1o 1 Te I
GND

DM54H52/DM74H52
expandable 2-2-2-3-input
AND-OR gate

14 13 |12 111 Ilﬂ l9 |8

DM54H55/DM74H55
expandable 2-wide 4-input
AND-OR-INVERT gate

Vee
IM |\3 ]12 l“ IH] Ig Iﬂ

il 1o Ta Ts 16 T
GND

DM54H62/DM74H62
3-2-2-3-input expander

VCC
[14 |13 12 |11 j10 |9 |8

DM54H73/DM74H73
dual J-K flip flop with
separate clocks

VCC
{18 [13 12 |11 10 |9 |8
1 1 1

o T
restr cuan clean  emeser

1203 lalsle I
GND

DM54H78/DM74H78
dual J-K flip flop with preset
and clear inputs

2-6




(1]
. . -
-
ac test circuits o
(7]
Vec = 5V
e <
S e S w00 ()]
>t 0 INPUT cLock {4
ldl SEE NOTE B PULSE l . L h
C,
v 255 25F \ 4 I
T SEENOTE cl Iss( NOTEC = N
Y = PReseT CLOCK ¢ ean) = ‘k NOTE A Clock input pulse has the following charactenstics o
7 1 twicLock) = 20 ns, PRR = 1 MHz
v 4 NOTE B D input (pulse A) has the following charactenstics g
-+ B tsetup = 10 1, ty = 60 ns, PRR 1s 50% of clock PRR D input
3 £ (pulse B) has the following charactenstics tyoLp = 0 ns, ty = ~J
Test = = 60 ns, PRR s 50% of clock PRR »
auter © O Gtour NOTE C C, includes probe and jig capacitance T
Switching Characteristics, Clock and Synchronous Inputs
(High Level Data)
Vee =5V
L
Ry SR
£ S w0
»l 1&-
Ll I L]
SEENOTEC c SEENOTEC

14

259F 2%p
D INPUT cLock

y
! = SEENOTE B PULSE
y

i

1d-
N ¥ W

14

[} cLOCK NOTE A Clock wnput pulse has the following charactenstics

PRESET CLEAR| tw = 20 ns, PRR = 1 MHz
NOTE B D input (pulse A) has the followsng charactenstics
Q Q tsetup = 15 1s, ty = 60 ns, PRR = 1 MHz and PRR 15 50% of
TesT I Test the clock PRR D nput (pulse B) has the following characteristics
ourpur O—4 —O qureur tworo = 0 ns, tw = 60 ns, and PRR 15 50% of clock PRR

NOTE C C, includes probe and g capacitance

-

I
1+
Ir

Switching Characteristics, Clock and Synchronous Inputs
(Low-Level Data)

Ve =5V
Ry Ry
0 1 280
| |
? |
bl ldl
Pt I €
AN I - - | o Laewree
h 4 T ¥ I = '—'—'———1—"—-' 5t A 4
= 1 [ | = Yz
l A 4 1 L1 | 3
| o] s mx I
v | | INRUTS IWPUTS ' Y
| - LoAD CiRCUIT l I ] LoAD ciRcuIT =
3 X
cuenn s Y O
R . —1}4 NOTE A Clear or Preset iputs are dominate regardless of clock
or JK inputs
NOTE B Clear or Preset input pulse charactenstics V), ,
—_— Vino) = OV, t = to = 7 1 thcream = toenesen) = 16 ns,
L py PRR = 1 MHz
- TEST NOTE C C_ includes ig capacitance
ouTPUT

Flip Flop Preset/Clear Propagation Delay Times

Vee =5V
< R, 4 L
Szt S 2600
»! 1@
>t I L]
SEENOTEC [ c SEENOTEC
!! 25 pf 250F !!
SEENOTEA
= —_——— —
h 4 = = y
4 I y
- PRESET o cLock CLEAR B
1 Inpur O] PRESET CLEAR O input 4
[ [ NOTE A Clear and Preset input dominate clock or D inputs
TEST [ TEST NOTE B Clear or Preset inpulse charactenstics twicLear) =
ourryr O—4 —O gureur twieresen = 25 ns, PRR = 1 MHz
= NOTE C C, ncludes probe and jig capacitance

Asynchronous Inputs Switching Characteristics




Series DM54H/DM74H

ac test circurts (con lt) weut T
1
> k. |
Vee outPuT
INPUT O O 24V 9 N hoLse r{é}‘:on l¢

SEENOTE A

ld—ld
LB IR B |

L
L

L

< 2800

PULSE
GENERATOR
SEENOTE A

NOTE A The pulse genemnr has the following
characteristics Vi) = 3V, Viig) =0V, ty =t = 7
s, PRR = 1 MHz, Quty cycle = 50%, and Zovs ~ 5052
NOTE B Input conditions are established for each
gate as follows

{1) Input pulse 1s applied to one input and 24V 1s
applied to all unused nputs of the DM54H00/
DM74H00, DM54H01/DM74H01, DM54H04/
DM74H04, DM54H05/DM74H05, DM54H10/
DM74H10, DM54H11/DM74H11, DM54H20/
DM74H20, DM54H21/DM74H21, DMS4H22/
DM74H22, DM54H30/DM74H30, or DMS4HAW
DM74HA0 gate

Input pulse is applied to one input of one AND
section, and 24V 15 apphed to all unused

id

LOAD CIRCUIT FOR
DARLINGTON =

&
2

SEENOTEB

25pF

id
TV W

r————F—
l_ =
_

“‘—'l'““““““"

|

— R
1

|

|

f

_

LOAD CIRCUIT

(2

T5or L
= = I = = inputs of that AND section of the DM54H50/ m(,:"c:':fggs::;:r,.,.s =

= DM74H50, DM54H51/DM74H51, DM54H52/
DM74H52, DM54H53/DM74H53, DM54H54/
DM74H54, or DM54H55/DM74H55 gate Al

L

NOTE A Vinn =3V, Vinior = 0V, to = ty = 7 ns, duty cycle = 50%, PRR = 1 MHz, Zouy < 5062 inputs of al unused AND sections are grounded
NOTE B €, includes ig capacitance NOTE C_ Al gates are inverting except the DM54H11/
NOTE C C, ncludes g capacitance DM74H11, DM54H21/DM74H21, and DMS4H52/

DM74H52 only
NOTE D C_ meludes probe and g capacitance

DM54H52/DM74H52 DM54H52/DM74H52 Loading For Gates

zmm

Vec =5V

I I

L0AD
CIRCUIT

!_
| | ] B ! |
»i 9 9 | 1&
| ne | I -+ 1. |
- 1

SEE NOTE D & i S A | X
| ¥ | I RS : ':—'I | T Y |

y B L1 | =

| T | l I ALLY CLoCK CLOCK ALI.K | ![ I
l !E | I I INPUTS INPUTS | }! I
I_=- L0AD —I | I | _=_J

_oomeur_ ] i | [

L-l--o clean © paer -|-<

. e
—

o
TEST = TEST
oUTPUT OUTPUT

NOTE A When testing toq0 and tq1 (all types), the clock nput pulse characteristics are Viny) = 3V,
Vinio) =0V, ty = o = 71s, tycLock) = 20 ns, and PRR = 1 MHz

NOTE B Al Jand K inputs are at 2 4V

NOTE C When testing fc ock the clock input charactenstics are Vino) = 3V, Vino) = OV, t1 =19 =3 ns,
tacLock) = 10 ns, PRR = 40 MHz All Jand K inputs are at 2 4V

NOTE D €y includes probe and jig capacitance

Flip Flop Propagation Delay Times

truth tables

Vee = 5V outPUT

1

INPUT O O 24V

SEE NOTE B
-~ zapr A

all J-K flip flops

1d
¢ W 'Y

RS

~| tn th+1

I . | JIK| Q

| 1 | 0ol ay
PULSE ' | 0 1 0
SEENOTE A i«¢ 110} 1

| 1[1] an

|

L

th| th+1
= oPEN = Djlafa
0l 0]1
NOTEA Vi) =3V, Vingy =0V, to = t; = 7 ns, duty cycle = 50%, PRR = 1 MHz 1 110
NOTE B Cy includes probe and jg capacitance
NOTE C Cj includes ig capacitance DM74H74 only

DM54H50, DM54H53, DM54H55
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switching time waveforms

<7ns f— <7ns
= v
CLOCK 90% 90%
INPUT
10% o
<Tns 4»1 je—< 7 ns
k%
D INPUT
(PULSE A) 157
(SEE NOTE B) !
10% | N 10% o
by ]

90 w 7
D INPUT
(PULSE B) 15V
(SEE NOTE 8) 10%
1 “Tns
Vou
—~———— tn
QouTPUT 15V
- - Vou
N — —— Vou
aouTPuT 15V
e tat
NOTE A Clock input pulse has the following charactenstics L cLock) = 20 ns, PRR = 1 MHz
NOTE B D input (pulse A) has the following charactenstics tserup = 10 ns, t, = 60 ns, PRR 1s 50% of
clock PRR D wput (pulse B) has the followsng characteristics tuoLo = 0 ns t,, = 60 ns, PRR 15 50% of
clock PRR
NOTE € Cy includes probe and jig capacrtance
Switching Characteristics, Clock and Synchronous Inputs
(High Level Data)
<Tns a7
—] ns W
cLocK 9%  90%
INPUT 15V 15V
10% \_ 10% o
f=— twicrock
tseTup [
v
eyt 0% “ A
(PULSE A} T5v 15V
EE NOTE B;
(SEENOTE B) 10% 10% o
<7ns | e I

D INPUT 90% 90%
(PULSE)
(SEE NOTE B) 15V 15V
10% 10% o
— touo
Von
QouTPUT 15V
| ———— oL Vou
Von
aouteut = tun sy
Vou

NOTE A Clock input pulse has the following charactenstics t,, = 20 ns, PRR = 1 MHz

NOTE B D input (pulse A) has the following charactenstics tsetup = 15 ns, t,, = 60 ns, PRR = 1 MHz
and PRR s 50% of the clock PRR D mput (pulse B) has the following charactenstics  tuoup = 0 ns,
t,, = 60 s, and PRR 1 50% of clock PRR

NOTE C Cy includes probe and jig capacrtance

Switching Characteristics, Clock and Synchronous Inputs
(Low Level Data)

2-9
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Series DM54H/DM74H

switching time waveforms (con‘t)

1 ) '4—
Vine
90% 90%
CLEAR
ey 1Y 15V
10% 10%
1]

Vinor
f——— ticLEAR)
™ Vin
PRESET 15V S
INPUT
Vinor
—{ lod0
— f— Vour
aoutPuT 15V 15V
Voutiol
— = o ‘__-
v
. Y, loutin
pd 1 ———
aouteut 15V 15V
—— Vout

NOTE A Clear or Preset inputs are dominate regardless of clock or JK inputs

NOTE B Clear or Preset input pulse charactenstics Viy(a) = 3V, Vinjo) = OV, ty = to = 715, tycLear) =
topresen = 16 ns, PRR = 1 MHz

NOTE € Cy ncludes g canacitance

Flip Flop Preset/Clear Propagation Delay Times

<Tns
3v
90% /
CLEAR
INPUT 16V vV
10%

twice —-'

90%

PRESET 15V
INPUT

| WwPRESET)

—| L
— — Vou
QoutPuT 157 15v
v

— tha
—] tun v
v

@ output 15 15V

NOTE A Clear and Preset input dominate clock or D puts.
NOTE B Clear or Preset inpulse charactenstics tucrear) = twipreser) = 25 s, PRR = 1 MHz
NOTE C C, includes probe and yig capacitance

Asynchronous Inputs Switching Characteristics

——l to fue—o
Vin
90%
INPUT 15v
10%
e Vi

OUTPUT

Vourin
15V
Vourio)
todo
NOTEA Vi =3V, Vinio = OV, to =ty = 7 ns, duty cycle = 50%, PRR = 1 MHz, Zoyy ~ 502

NOTEB Cy includes g capacitance
NOTEC C, includes pg capacitance

DM54H52/DM74H52
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2]

o

-
switching time waveforms (con’t) o

(]

i o

90% 90%

INPUT 15V 1 .'i_VK g

10 10 Vivo g

————— Vourin I
I\ i S

INVERTING 15V 15V U
OUTPUTS | toeo / Youre g
ottt -t \‘

. L

'ouT(1) I

o o
—_— e Voutio

NOTEA Viny =3V, Vinioy = OV, ty = to = 7 ns, PRR = 1 MHz, duty cycle = 50%, Zour ~ 50%
NOTE B Cy includes probe and ig capacitance, Ry = 28052 on all gates except DM5HA0 where R, = 9352

NOTEC C, =25 pF on all devices
NOTED Cj =13 pF typical for expanders
DM54H52/DM74H52 Propagation Delays
Vinm
CLOCK
INPUT PULSE
10% 10%
Vino
A ——
sETUPIO) ——=]
tsETUR(Y) ——=
Vi
15V 15V
Vinoy
Vout
Q0R @ OUTPUT 15V
1,
- Vourio
—
Vourin
Q ouTPUT 15V
Voutiol

NOTE A When testing t,go and toqy (all types), the clock nput pulse characteristics are Vi = 3V,
Vin = 0V, ty = to = 715, tepock) = 20 ns, and PRR = 1 MHz
NCTE B All J and K inputs are at 2 4V

NOTE € When testing fe octhe clock imput charactenistics are V(o) = 3V, Vino) = OV, t4 = to = 3 ns,
tyicLock) = 10 s, PRR = 40 MHz All J and K inputs are at 2 8V
NOTE D C, includes probe and yig capacitance

Flip Flop Propagation Delay Times

fe—
Vinen
INPUT
— Vi
Vour

ouTPUT 15v

Vourio)
toat |-<—

NOTEA Ving) =3V, Vin = 0V, to = ty = 7 ns, duty cycle = 50%, PRR = 1 MHz
NOTE B Cy sncludes probe and ig capacitance
NOTE C Cx includes jig capacitance

DM54H50, DM54H53, DM54H55
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REFERENCE

Series b4Ll/74L

The following table references all Physical Dimension Drawings for the devices in this section For Order
Numbers, see below.” Refer to the alpha-numerical index at the front of this catalog for complete device
title and function Packages (pages I thru VI) are in the back of the catalog

DATA SHEETS PACKAGES WAVE- TEST
po | Molded DIP (N) | Cavity DIP (D)) | Flat Pack (F)(W) | Metal Can (G)(H) FORMS | CIRCUITS
Devices 9 Fig Pg. Fig. Pg Type Fig. Pg. Type Fig Pg Type Fig Pg Fig Pg

DM541L00 33 3 1 1M1V J 15 1V F
DM74L00 33 3 1 1M1V J 15 IV F
DM54L01 33 15 1V F
DM74L01 33 15 IV F
DM54L02 33 3 Il 11 v J 15 1V F
DM74L02 3-3 3 Il mn v J 15 IV F
DM541L03 33 3 11 11 v J

DM741L03 33 3 Il "1 v J

DM54 04 33 3 1l 1 v J 15 1V F
DM74L04 3-3 3 1l 11 A% J 15 1V F
DM54L10 33 3 1 11 A% J %5 1V F
OM74L10 33 3 Il 1 A% J 15 1V F
DM54L.20 33 3 1 11 v J 15 I\ F
DM741.20 33 3 1 mov J 15 1V F
DM54L30 33 3 1l 11 N J 15 1V F
DM74L30 3-3 3 1 1 v J 15 1V F
DM54L42A 3-31 5 1l [SE | J 16V F
DM74L42A 3-31 5 1 9 1 J 16V F
DM541L51 3.7 3 I m v J 15 v F
DM74L51 37 3 1 11 A% J 15 1V F
DM54L54 37 3 I " v J 15 1V F
DM74L54 37 3 Il 1M v J 15 1V F
DM54L55 3-7 3 1 m \% J 15 1V F
DM74L55 3-7 3 1 11 v J 15 1V F
DM54L71 3-10 3 11 1 A% J 15 IV F
DM74L71 3-10 3 1 11 Y% J 15 IV F
DM54L72 310 3 11 11 1A% J 15 1V F
DM74L72 3-10 3 11 11 Y% J 15 1V F
DM54L73 3-10 3 1 11 v J 15 IV F
DM74L73 3-10 3 1 " 1A% J 15 IV F
DM54L74 3-10 3 11 11 v J 1% IV F
DM74L74 3-10 3 I 1M1 W J 15 IV F
DM541.78 3-10 3 11 " 1\% J 15 1V F
DM74L78 3-10 3 1 111V J 15 1V F
DM54185 3-34 5 1l 9 1N J 16 VvV F
DM74L85 3-34 5 Il 9 1 J 16 V F
DM541.86 3-22 3 1 11w J 15 1V F
DM74L86 3-22 3 1 1M 1 J 15 1V F
DM541L90 3-37 3 1 1M1V J 15 1V F
DM74L90 3-37 3 11 1mwv J 15 1V F
DM54191 3-40 3 1l 1 1V J 15 IV F
DM741L91 3-40 3 1 1M v J 15 IV F
DM54L93 3-42 3 1 1m 1w J 15 IV F
DM74L93 3-42 3 1l 1M v J 15 IV F
DM541L95 3-25 3 I LAY J 15 1V F
DM74L95 3-25 3 11 1M1V J 15 1V F
DM541.98 3-45 5 I 12 IV J 16 V F
DM74198 3-45 5 Il 12 IV J 16 V F
DM54L154A 3-47 7 1 10 1l D 17 vV F
DM74L154A 3-47 7 I 10 11 D 17 vV F
DM54L165A 3-49 5 1 12 v J 16 V F
DM74L165A 3-49 5 1l 12 IV J 16 V F
DM541.192 3-52 5 11 12 1V J 16 V F
DM74L192 3-52 5 11 121V J 16V F
*Order Numbers. use Device No suffixed with package letter, .e DM54L00F

AvL/1¥G s8ues




Series 54L/74L

DATA SHEETS PACKAGES WAVE- TEST
Cavity DIP (D)U)_| Flat Pack (F)(W) FORMS | CIRCUITS
Devices Pg
Fig Pg Type Fig Pg Type Fig. Pg. Fig Pg.
DM54L193 3-52 5 12 1V J 16 VvV F
DM74L193 3-52 5 12 1V J 16 VvV F
DM71L22 3-59 5 12 v J 16V F
DM81L22 3-59 5 12 v J 16 VvV F
DM71L23 3-59 5 12 1V J 16 vV F
DM81L23 3-59 5 12 1V J 16 VvV F
DM75L11 3-63 5 9 1l D 6V F
DM85L11 3-63 5 9 1 D 16 V F
DM75L12 3-66 5 12 1V J 6V F
DM85L12 3-66 5 12 IV J 16 V F
DM75L51 3-69 5 12 WV J 6 VvV F
DM85L51 3-69 5 12 A% J 16V F
DM75L52 3-74 5 12 1V J 16 V F
DM85L52 3-74 5 12 v J 6 VvV F
DM75L54 3-74 5 12 IV J 16 V F
DM85L54 3-74 5 12 IV J 16 VvV F
DM76L70 3-256 3 MmooV J Y F
DM86L70 3-256 3 m v J 15 IV F
DM76L75 3-80 5 12 1V J 16 V F
DM86L75 3-80 5 12 1V J 16 VvV F
DM76L76 3-80 5 12 1V J 6V F
DM86L76 3-80 5 12 1V J 16 V F
DM76L93 3-42 3 1M v J 15 1V F
DM86L93 3-42 3 1M v J 15 IV F
DM78L12 3-82 3 1MW J 15 1V F
DM88L12 3-82 3 1M 1V J 15 IV F
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Series 54L/74L

LOW POWER TRANSISTOR-TRANSISTOR LOGIC

general description

The Series 54L/74L family 1s designed for applica-
tions requiring very low power dissipation.
Typically a system can be built with a factor-of-
ten power saving over the conventional TTL
integrated circuits, such as Series 54/74. Gates
typically draw 0.2 mA from a 5 volt supply thus
dissipating 1 mW. Flip flops pull about 1.0 mA
and therefore dissipate about 5 mW. Speed how-
ever is not proportionately sacrificed. Flip flops
can typically be clocked at 11 MHz. Gate delays
are typically 25 ns.

The Series 1s manufactured with TTL circuitry and
employs low impedance Darlington outputs which
maintain output voltage waveform integrity when
capacitively loaded. The Darlington outputs also
allow greater guaranteed logical 1" fan out (20)
in case it is desirable to connect unused inputs to
used Inputs.

National’s Low Power Series is also guaranteed to
drive two standard TTL unit loads from 0°C to
70°C.

features
® Low power dissipation—typically 1 mW/gate,
5 mW/flip flop.
®m Relatively high speed
Typical gate propagation delay time of 25 ns.
Typical flip flop toggle frequency at 11 MHz.

Typical MSI shift register toggle frequency at
12to 14 MHz.

® High dc noise margin—typically 1
Ta =25°C.

® | ow impedance Darlington outputs provide low
ac noise susceptibility.

volt at

8 Fan Out
10 Series 54L loads in logical “'0" state

20 Series 54L loads in logical 1" state
2 Series 74 loads (74L only)
1 Series 54 load and 2 Series 54L loads
1 Series 54H load.

® TTL and DTL compatible.

Device types specified in the data sheet include:

NAND, NOR GATES

DM54L.00/DM74L00 (SN54L00/SN74L00)
Quad 2-Input NAND Gate
DM54L01/DM74L01 (SN54L01/SN74L01)
Quad 2-Input NAND Gate, Open Collector
DM541.02/DM74L02 (SN54L02/SN74L02) Quad
2-Input NOR Gate
DM54L03/DM74L03 (SN54L03/SN74L03) Quad
2-Input NAND Gate, Open Collector
DM541L.04/DM74L04 (SN54L04/SN74L04)
Hex Inverter
DM54L10/DM74L10 (SN54L10/SN74L10)
Triple 3-Input NAND Gate
DM54L.20/DM74L.20 (SN54L20/SN74L20)
Dual 4-Input NAND Gate
DM54L.30/DM74L30 (SN54L.30/SN74L30)
Eight-Input NAND Gate

AND-OR-INVERT GATES

DM54L51/DM74L51 (SN54L51/SN74L51)
Dual 2-wide AND-OR-INVERT Gate
DM54L.54/DM741L.54 (SN54L54/SN741L.54)
Four-wide 3-2-2-3-Input AND-OR-INVERT
Gate

DM54L55/DM74L55 (SN54L55/SN74L55)
Two-wide 4-Input AND-OR-INVERT Gate
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Low Power TTL, Series 54L/74L

general description (cont.)

FLIP FLOPS

DMB4L71/DM74L71 (SN54L71/SN74L71)
R-S Flip Flop

These R-S flip-flops use master-slave construction
so the slave 1s stable when the clock 1s held either
high or low Clock disable at data inputs results in
hold times of O ns, and also clock-controlled data
entry

DM54L72/DM74L72 (SN54L72/SN74L72)
J-K Fhip Flop

These J-K flip-flops use master-slave construction
so the slave i1s stable when the clock 1s held either
high or low Clock disable at data inputs results in
hold times of O ns, and also clock-controlled data
entry

DM54L.73/DM74L73 (SN541L.73/SN74L73)
Dual J-K Flip Flop

Operation is the same as the DM54L72/DM74L72
except that only single J and K inputs are
available.

DM54L.74/DM74L.74 (SN54L.74/SN74L74)
Dual D Flip Flop

These monolithic, low-power, dual, edge-triggered
flip flops utilize TTL circuitry to perform D-type
flip flop logic Each flip flop has individual clear
and preset inputs, and complementary Q and Q
outputs

Information at D-input 1s transferred to the Q
output on the positive-going edge of the clock
pulse. Clock triggering occurs at a voltage level of
the clock pulse and i1s not directly related to the
transition time of the positive-going pulse. When
the clock Input 1s at either the high or low level,
the D-input signal has no effect on the state of the
output.

absolute maximum ratings

Power Supply Voltage
Input Voltage
Fan Out Logic 1"
Logic 0"
Storage Temperature Range
Lead Temperature (Soldering, 10 sec)

DM54L78/DM74L.78 (SN54L78/SN74L78)
Dual J-K Flip Flop

Operation 1s the same as the DM54L73/DM74L73
except that common CLEAR and CLOCK inputs
feed both flip flops This frees two pins which are
used for separate PRESET inputs.

EXCLUSIVE-OR GATES

DM541.86/DM741.86 (SN54L.86/SN74L.86)
Quad EXCLUSIVE-OR Gate

The DM54L86/DM741L.86 (SN54L86/SN74L86)
quad EXCLUSIVE-OR circuit performs as a half-
adder: the output i1s a logical ““1”" only when the
inputs are at different logical states.

SHIFT REGISTERS

DM54L95/DM74L95 (SN54L95/SN74L95)
Four-bit Parallel-in Parallel-out Shift Register

Parallel or serial operation 1s selected by the
MODE input, which also enables one of the two
clock nputs Parallel information must be
clocked-in allowing shift-left operation by con-
necting each output to the left-adjacent parallel
input.

DM76L70/DM86L70 Eight-Bit Serial-In Parallel-
Out Shift Register

The DM76L70/DM86L70 utilizes Series 54L/74L
compatible TTL circuitry to provide an eight-bit
serial-in parallel-out shift register. Other features
include gated serial inputs for strobe capability
and a clear mput which, when taken to a logical
0", asynchronously sets all flip flops to the
logical 0" state.

Because the flip flops are R-S instead of J-K, input
information may be changed immediately prior to
the triggering edge of the clock waveform Logical
“1" levels on SA and SB enter logical "'1's” into
the shift register Clocking occurs on the positive-
going edge of the clock pulse.

80V
55V
20
10

-65°C to 150°C

300°C

guaranteed operating conditions

Power Supply Voltage
DMB4LXX, DM7XLXX
DM74LXX, DM8XLXX

Operating Temperature
DMB4LXX, DM7XLXX
DM74LXX, DM8XLXX

45V to55V

4.75V to 5.25V

-55°C to 125°C

0°C to 70°C
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NAND, NOR GATES

DM541.00/DM74L00, DM54L01/DM74L01, DM54L02/
DM741.02, DM54L03/DM74L03, DM541.04/DM74L04,
DM54L.10/DM74L10, DM54L.20/DM74L.20,DM541L.30/
DM74L30

schematic diagrams

>
Sk
>

DM54L00/DM74L00, DM54L.10/DM74L10 DM54L01/DM74L01

DM54L.20/DM741L.20, DM54L.30/DM74L30 DM54L03/DM74L03
Vec
]

DM54L.02/DM74L02 DM54L04/DM74L04

dual-in-line package connection diagrams
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DM54L00/DM74L00 DM54L02/DM74L02 DM54L04/DM74L04
DM541L.03/DM74L03
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Low Power TTL, Series 54L/74L

SUMMARY

dual-in-line package

Vee

connection diagrams (cont.)

Vee NC NC N

Ne
1 13 2 " 10 ] [ lu 13 12 ln 10 [] Il " 5] 12 1 Iu Is | [
1 2 3 4 5 0 1 1 2 3 4 5 0 1 1 2 3 4 5 6 7
n!m l I r;!n G!ID
DM54L10/DM74L10 DM54L.20/DM74L.20 DM54L.30/DM74L30

NAND, NOR GATES

flat package connection