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One-of-Eight Decoder; Three-State Outputs ........................... 3-252
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Quad Differential Line Receiver, High Common Mode .................. 3-278
Quad Two-Input OC Bus Transceiver with Three-State Receiver .. ....... 3-295
Quad Two-Input OC Bus Transceiver with Parity ....................... 3-301
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One-of-Eight Decoder/Demultiplexer .................................. 3-20
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Synchronous BCD Decade Counter; Asynchronous Clear ............... 3-59
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Synchronous Four-Bit Binary Up-Down Counter; Programmable . ........ 3-69
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Am54L.S251 Eight-Input Multiplexer; Three-State Outputs ..................... 3-44, 3-124
Am54L.S253 Dual Four-Input Multiplexer; Three-State Outputs ................. 3-50, 3-125
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Am54L.5299 Eight-Bit Universal Shift Register; Asynchronous Clear ................. 3-145
Am54LS322 8B AM2EL S22 .. .ttt 3-20
Am54L.5323 SEE AM2EL G238 .ttt e 3-26
Am54LS348 Three-State Priority Encoder (Alternate Recommendation) .............. 3-153
Am54LS373 Octal Transparent Latch; Three-State Outputs ......................... 3-154
Am54LS374 Octal D-Register; Three-State Outputs . ..., 3-158
Am54LS377B Octal D-Register; Common Enable (Buffered Outputs) .................. 3-163
Am541.S378 Six-Bit Register, Common Enable ............ ... ...y 3-168
Am54LS379 Four-Bit Register, Common Enable....................oooiiiiiiinn, 3-168
Am54L.S381 Four-Bit ALU/Function Generator (20 pin 25LS181 ..................... 3-173
Am54L.S382 Four-Bit ALU/Function Generator (See Am25LS2517) .................. 3-173
Am54LS384 S AM25L ST . ottt e 3-11
Am54L.S385 SEE AM25L ST it 3-16
Am54L.S388 S AM25L S 2518 . ottt 3-217
Am54LS399 Four-Bit Register, Multiplexed Input ... 3-190
Am54LS424 S AMB224 ...\ttt e 3-195
Am54L.S533 Octal Transparent Latch; Three-State Outputs (Inv.) .................... 3-154
Am54L.S534 Octal D-Register; Three-State Outputs (Inv.) ...t 3-158
Am54LS568 S AM25LS2568 . . ..o oottt e 3-262
Am54L.S569 SEE AM25LS2569 . .. .o ittt e e 3-262
Am54L.S668 Synchronous BCD Decade Up-Down Counter; Programmable ........... 3-197
Am54L.5669 Synchronous Four-Bit Binary Up-Down Counter; Programmable ......... 3-197
Am74LS138 One-of-Eight Decoder/Demultiplexer ...y 3-30
Am74LS139 Dual One-of-Four Decoder/Demultiplexer ..............c.coiiiiiinnn. 3-34
Am74LS148 Priority Encoder; Eight-Line to Three-Line .......................ooet. 3-39
Am74LS151 Eight-Input Multiplexer ..............o i 3-44
Am74LS153 Dual-Four-Input Multiplexer . . ... 3-50
Am74LS157 Quad Two-Input Multiplexer; Non-Inverting ....................ooont. 3-55
Am74LS158 Quad Two-Input Multiplexer; Inverting ............ ... 3-55
Am74LS160A Synchronous BCD Decade Counter; Asynchronous Clear ............... 3-59
Am74LS161A Synchronous Four-Bit Binary Counter; Asynchronous Clear ............. 3-59
Am74LS162A Synchronous BCD Decade Counter; Synchronous Clear ................ 3-59
Am74LS163A Synchronous Four-Bit Binary Counter; Synchronous Clear .............. 3-59
Am74LS164 Eight-Bit Serial-In, Parallel-Out Shift Register .......................... 3-64
Am74LS168A Synchronous BCD Decade Up-Down Counter; Programmable ........... 3-69
Am74LS169A Synchronous Four-Bit Binary Up-Down Counter; Programmable ......... 3-69
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Am74LS181 Four-Bit ALU/Function Generator .................cooiiiiiiiininnnann. 3-85
Am74LS190 BCD Decade Up-Down Counter; Down-Up Mode Control ............... 3-93
Am74LS191 Four-Bit Binary Up-Down Counter, Down-Up Mode Control ............. 3-93
Am74LS192 BCD Decade Up-Down Counter; Dual Clocks ......................... 3-99
Am74LS193 Four-Bit Binary Up-Down Counter; Dual Clocks ........................ 3-99
Am74LS194A Four-Bit Register; Shift Right, Left or Parallel Load ..................... 3-105
Am74LS195A Four-Bit Register; Shift Right or Parallel Load ......................... 3-105
Am74LS240 Octal Bus Driver; Inverting, Three-State Outputs ....................... 3-110
Am74LS241 Octal Bus Driver; Non-Inverting, Three-State Outputs ................... 3-114
Am74L.S242 Octal Three-State Bus Transceiver ..............coieieeinninnnann.. 3-118
Am74LS243 Octal Three-State Bus Transceiver . ...............ooieeieeieanennann.. 3-118
Am74LS244 Octal Three-State Buffer ......... ... ... i, 3-114
Am74LS245 Octal Bus Transceiver (Alternate Recommendation) .................... 3-123
Am74LS251 Eight-Input Multiplexer; Three-State Outputs........................... 3-124
Am74LS253 Dual Four-Input Multiplexer; Three-State Outputs ...................... 3-125
Am74LS257 Quad Two-Input Multiplexer; Non-Inverting, Three-State Outputs ......... 3-126
Am74LS258 Quad Two-Input Multiplexer; Inverting, Three-State Outputs ............. 3-126
Am74LS273B Octal D-Register; Common Clear (Buffered Outputs) ................... 3-131
Am74LS281 Four-Bit Parallel Accumulator ...t 3-136
Am74L.S299 Eight-Bit Universal Shift Register, Asynchronous Clear ................. 3-145
Am74LS322 See AM25LS22 .. ... . . 3-20
Am74LS323 See AM25LS23 .. .. 3-26
Am74L.S348 Three-State Priority Encoder ............ ... ... i 3-153
Am74LS373 Octal Transparent Latch; Three-State Outputs ......................... 3-154
Am74LS374 Octal D-Register; Three-State Outputs . ..................covineenn... 3-158
Am74LS377B Octal D-Register; Common Enable (Buffered Outputs) .................. 3-163
Am74L.S378 Six-Bit Register, Common Enable ........................ ... ... 3-168
Am74LS379 Four-Bit Register, Common Enable ............................cov.... 3-168
Am74LS381 Four-Bit ALU/Function Generator (20 pin 25LS181) .................... 3-173
Am74LS382 Four-Bit ALU/Function Generator (See Am25LS2517) .................. 3-173
Am74LS384 See AM25LS14 . .. 3-11
Am74LS385 See AM25LS15 L. .. 3-16
Am74LS388 See AM25LS2518 ... it 3-217
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Am74LS568 See AM25LS2568 . ... ... .ttt 3-196
Am74LS569 See AM25LS2569 . . ...t 3-196
Am74LS668 Synchronous BCD Decade Up-Down Counter; Programmable ........... 3-197
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SCHOTTKY AND LOW-POWER SCHOTTKY
FUNCTIONAL SELECTOR GUIDE

This guide divides the AMD Low-Power Schottky and

Schottky TTL Product Line by function into three basic per- 2. Standard Low-Power Schottky
formance categories indicated by the examples below. Ex. 74LS174 Six Bit Register. fax = 30MHz (Min.)
1. High-Performance, Low-Power Schottky Ex. 25LS174 Six 3. High-Speed Schottky
Bit Register. fmax = 40MHz (Min.) Ex. 74S174 Six Bit Register. fmax = 75MHz (Min.)
HIGH-PERFORMANCE STANDARD
LOW-POWER LOW-POWER HIGH-SPEED
DESCRIPTION SCHOTTKY SCHOTTKY SCHOTTKY

DECADE (BCD) COUNTERS

Asynchronous Clear, Synchronous Preset 25L.S160A 54/74LS160A 54/745160/93S10
Synchronous Clear, Synchronous Preset 25LS162A 54/74L.S162A

Up-Down, Synchronous Preset 25LS168A 54/74L.S168A

Up-Down, Asynchronous Preset, Single Clock 25LS190 54/74L.S190

Up-Down, Asynchronous Preset, Dual Clock 2515192 54/74L.S5192

Up-Down, Synchronous Preset, Three-State 25152568

BINARY HEXADECIMAL COUNTERS

Asynchronous Clear, Synchronous Preset 25LS161A 54/74LS161A 54/745161/93516
Synchronous Clear, Synchronous Preset 25LS163A 54/74LS163A

Up-Down, Synchronous Preset 25LS169A 54/74LS169A

Up-Down, Asynchronous Preset, Single Clock 2505191 54/74L.S191

Up-Down, Asynchronous Preset, Dual Clock 2515193 54/74L.S193

Up-Down, Synchronous Preset, Three-State 251.52569

DECODER/DEMULTIPLEXERS

One-of-Ten Decoder/Demultiplexer, Polarity Control 25182537

One-of-Eight Decoder/Demultiplexer 2515138 54/74L.5138 54/745138
One-of-Eight Decoder/Demultiplexer with Control Storage 25152536

Dual One-of-Four Decoder/Demultiplexer 2515139 54/74L.S139 54/745139/93S21
One-of-Eight Decoder/Demultiplexer, Polarity Control 25152538

Dual One-of-Four Decoder/Demultiplexer, Polarity Control 25L.52539

MULTIPLEXERS

Eight-Input Multiplexer 25LS151 54/74L.S151 54/745151
Eight-Input Multiplexer with Control Storage 250.52535

Three-State Eight-Input Multiplexer 2515251 54/74L.5251 54/745251

Dual Four-Input Multiplexer 2515153 54/74LS153 54/74S153
Three-State Dual Four-Input Multiplexer 2515253 54/741.5253 54/745253

Quad Two-Input Multiplexer; Non-Inverting 2518157 54/74LS157 54/745157/93522
Three-State Quad Two-Input Multiplexer; Non-Inverting 2518257 54/741.S257 54/74S257

Quad Two-Input Multiplexer; Inverting 25L.S158 54/74L.S158 54/74S158
Three-State Quad Two-Input Multiplexer; Inverting 2515258 54/74L.5258 54/745258

MONOSTABLE (ONE-SHOT)
Dual Retriggerable, Resettable Monostable Multivibrator 26S02

OPERATORS (ALU, MULTIPLIER, PRIORITY ENCODER, etc.)

Four by Two Two's Complement Multiplier 25505
Four-Bit, Four-Way Shifter 25510/54/74S350
Four-Bit ALU/Function Generator 25LS181 54/74L.S181 54/74S5181
Four-Bit ALU/Function Generator 25182517

Four-Bit ALU/Function Generator 2515381 54/74L.S381

Four-Bit Parallel Accumulator 2515281 54/741.5281

Priority Encoder, Eight Line to Three Line 25L.5148 54/74L.S148

Four-Bit Serial Adder/Subtractor 25LS15

Priority Encoder, Three State 25152513

Eight by One Serial/Parallel Two's Complement Multiplier 25LS14

Eight-Bit by Eight-Bit Multiplier/Accumulator 25152516

Eight-Bit Comparator 25182521

Eight-Bit Registered Comparator 25152524

System Clock Generator and Driver 25152525
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FUNCTIONAL SELECTOR GUIDE (Cont.)

HIGH-PERFORMANCE STANDARD
LOW-POWER LOW-POWER HIGH-SPEED

DESCRIPTION SCHOTTKY SCHOTTKY SCHOTTKY
PARITY CHECKER/GENERATORS
Nine-Input Parity Checker/Generator 82562
Twelve-Input Parity Checker/Generator 93548
REGISTERS
Four-Bit Register with Common Clock Enable 25LS08 54/74L.5379 25808/54/74S379
Four-Bit Register with Two-Input Multiplexers on Inputs 25LS09 54/74L.S399 25509/54/74S388
Four-Bit Register with Standard and Three-State Outputs 25182518 25518/54/74S388
Four-Bit, Two-Output Three-State Register 25182519
Four-Bit Register with Common Clear 25LS175 54/74L.S175 54/748175
Four-Bit Register; Shift Right, Left or Parallel Load 25LS194A 54/74LS194A 54/745194
Four-Bit Register; Shift Right or Parallel Load 25LS195A 54/74LS195A 54/745195
Six-Bit Register with Common Clock Enable 25LS07 54/74LS378 25507/54/74S378
Six-Bit Register with Common Clear 25L.5174 54/74L.S174 54/74S174
Eight-Bit, Serial-In, Parallel-Out Register 25L.S164 54/74L.5164
Eight-Bit Shift/Storage Register; Synchronous Clear 25L823
Eight-Bit Shift/Storage Register; Asynchronous Clear 2515299 54/74L.5299
Eight-Bit Shift-Storage Register with Sign Extend 25L822
Octal D-Type Register, Common Clear 25L.5273B 54/74L.5273B
Octal Transparent Latch (Three State, non-inverting) 25L.S373 54/74L.S373 *54/745373
Octal Transparent Latch (Three-state, inverting) *251.8533 *54/74L.5533 *54/745533
Octal D-Type Register (Three State, non-inverting) 251.8374 54/74L.S374 *54/74S374
Octal D-Type Register (Three-state, inverting) *251.5534 *54/741.5534 *54/748534
Octal D-Type Register, Common Enable 25LS377B 54/74L8377B
Octal D-Type Register, Common Enable and Clear,

Three-State 25152520
BUS INTERFACE
Quad Bus Transceiver, Inverting (100mA) 26S10
Quad Bus Transceiver, Non-Inverting (100mA) 26S11
Quad Bus Transceiver, Inverting 2515242 54/741.S242 54/745242
Quad Bus Transceiver, Non-Inverting 2515243 54/74L.5243 54/745243
Quad Open-Collector Bus Transceiver 26S12/12A
Quad Three-State Bus Transceiver (Inverting) 8TS12/12A
Quad Three-State Bus Transceiver (Non-Inverting) 8T28
Quad Two |/P Transceiver with Three-State Receiver (O.C.) 2905
Quad Two I/P Transceiver with Parity (O.C.) 2906
Quad Two |/P Transceiver with Parity (O.C.) 2907
Quad Two I/P Transceiver with Three-State Receiver

(Three-State) 2915A
Quad Two I/P Transceiver with Parity (Three-State) 2916A
Quad Two I/P Transceiver with Parity (Three-State) 2917A
Octal Bus Driver, Inverting 2515240 54/74L.5240 54/745240
Octal Bus Driver, Non-Inverting

(Complementary G, G inputs) 2515241 54/74L.S241 54/74S241
Octal Bus Driver, Non-Inverting 2515244 54/74L.S244 54/74S244
Octal Bus Driver, Low-Power. 71/81LS95
Octal Bus Driver, Low-Power, Inv. 71/81LS96
Octal Bus Driver, Low-Power. 71/81L897
Octal Bus Driver, Low-Power, Inv. 71/81LS98
Octal Bidirectional Bus Transceiver 8304

*
In development.
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ADVANCED MICRO DEVICES
SCHOTTKY AND LOW-POWER SCHOTTKY MSI

Advanced Micro Devices offers a complete line of Schottky and Low-Power Schottky MSI
products. On the following pages are a selector guide for these products and brief data on
several of the most useful parts. For complete data refer to our Schottky and Low-Power
Schottky Data Book.

Advanced Micro Devices offers two LS Logic families.
® Am25LS — High Performance
® AmS54/74LS — Standard Performance
Similar elements of both families are described on the same data sheet. Ke
compared below.

10X
MORE RELIABLI

arameters are

All Advanced Micro Devices’ products are manufagtefed to the quality assurance require-
ments of MIL-STD-883, Level C. According to J#ndbook 217B published by the Rome Air
Development Center, the Ais-FoTCe’s principaraathority on component reliability, Level C
integrated circuits are up(to ten times more reliable)than normal industry commercial parts.

Even if you don’t need the pe xttfes of Am25LS, you can buy our versions of

54/74LS devices with the assurance that they are manufactured to the stringent quality Ng?énEVMN/l\?R%ﬁN
standards of MIL-STD-883.
Am25LS IMPROVED PERFORMANCE

TWICE THE -

® Noise Margin

At oy = 8mA, Am25LS guarantees V&= 0.45V Ddmpared to 0.50V for 54/74LS. FAN-OUT
® Fan Out

Over the military temperature range, Am25LS is specified .@-. a F.O. of 22

(8mA/0.36mA). 54LS is guaranteed at IpL, =4mA only, for F.O™= 4mA/0.36mA). REDUCED SUPPLY
® [gc (Max.) |

Am25LS has I g upper limit controlled@mﬁ). CURRENT SPIKING
® Speed

In this example, Am25LS164 has worst case clock to output delay specified €

faster and fygA x at more than 40% faster than 54/74LS164: Most Am25LS devices oTTe

similar improvements. FASTER

\

SWITCHING SPEED SPECIFIED AT TEMPERATURE AND POWER SUPPLY EXTREMES

The switching speeds of all new Am25LS devices are now being specified at:
® Full SOpF load
® Over the operating temperature range
— Military —55°C to +125°C

— Commercial 0°C to +70°C
® Over the operating power supply range \
— Military 5.0V £ 10% MORE FULLY

— Commercial 5.0V £ 5% SPECIFIED =

PRICE

Most Am25LS device list prices are the same or less than the equivalent 54/74LS
standard performance device.
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Am25LS164 - Am54LS/74L.S164

8-Bit Serial-In, Parallel-Out Shift Register

DISTINCTIVE CHARACTERISTICS

Gated serial inputs
Asynchronous clear
Am25LS devices offer the following improvemen
Amb54/74LS

— Higher speed

— 50mV lower Vo at IgL = 8mA

— Ty

40uA source current at HIGH output
100% product assurance testing to MIL-STD-883

requirements

ts over

FUNCTIONAL DESCRIPTION

The Am25LS164 and Am54LS/74LS164 are eight-bit, serial
in/parallel out shift registers built using advanced Low-Power
Schottky processing. A gated input provides enable/disable
control over incoming data such that the data can be entered
or logic zeros can be entered into the register.

An asynchronous clear input can be used to simultaneously
clear the eight flip-flops in the device. When the clear input is
LOW, all internal flip-flops are forced LOW independent of
the clock input. An incoming data bit is entered into the Q,
flip-flop and the data in all internal flip-flops is shifted right on
the LOW-to-HIGH transition of the clock input.

The Am54LS/74LS164 is a standard performance version of
the Am25LS164. See appropriate electrical characteristic tables
for detailed Am25LS improvements.

LOGIC DIAGRAM
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Am25LS164
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:
COM'L T =0°Cto+70°C Vee = 5.0V '5% MIN. =475V MAX. = 5.25V
MIL Ta=-55"Cto+125°C Vg =5.0V 110%  MIN. =450V MAX. =550V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
v T g3, Conditions (Note 1) Min.  (Note2) Max. Units
Vee = MIN., Ign = ~4404A 25 34
v, Output HIGH Volt Vol
OH utput oltage Vin = Vin or ViL o oits
o Vee = MIN. 0.
VoL uy mpy— Volts
st N erTiL 0.35 0.45
Guaranteed input logical HIGH N
i ic:
Vin Input HIGH Level votiage for A 20 Volts Am54LS/74LS164
Guaranteed input logical LOW 1 MiL .7
viL Input LOW Level voitage for all mputs o \ Volts
vy Input Clamp Voltage Vee = MIN., iy = -18mA 15 \
[ ciock. i 0.36 Tve.
ock, Clear 0. i i
. Input LOW Current Voe - MAX. Vi = 04V - ditions (Note 1) MintN_(Noe 21 Max. Units
J_ AB -04
0 T T r T Volts
™ Vee = MAX., Vi = 2.7V 20 uA i
Volts
] Input HIGH Current vee = MAX., vm:mv\ 0.1 mA <
" s ) T — 035 05
Output Short Circuit Current
[l Ve = MAX = . mA ic
sC Note 3) cc 5 85 Volts
Power Supply Current - T . T _ T 07 |
\cc ower Supply Current .
(Note 4) o8 Volts
Notes: 1. For conditions shown as MIN. or MAX SWITCHING CHARACTERISTICS ~N I
2. Typical limits are at Vg = 5.0V, 25'C (Ta = +25°C, Vcc = 5.0V) Am25LS Am54LS/74LS -15 Voits |
3. Not re than on tput should be st L . . M io: - — |
- °d ‘: :uf;:s o‘; ; :‘,,a\ :,; Parameters Description Min. Typ. Max Min Typ.‘ Max Units\Jeest Conditions o A—‘
—04 m
1 | 27
I — L Glock 10 Output [ 7 ns S S—
tPHL 32
tPHL Clear to Output ) 1 2 36 ns 20 uA
tow Clock or Clear 17 20 ns Cp = 15pF
s 1 e 0 | 5 as R( = 2.0k N, O mA
n Dsta 50 50 ns D,
t Clear Recovery Time 20 T - - ns 100 A
Frmax Maximum Clock Frequency 35 a2 s [ 36 MHz
27 mA
cable device type
Am25LS ONLY
Am25LS COM'L Am25LS MIL P
SWITCHING CHARACTERISTICS — - s
OVER OPERATI TA=0°Cto+70°C TA=-55"Cto+125 C
Ve = 5.0V 5% Ve = 5.0V £10%
Parameters Description \ Min. Max. Min. Max Unit! Test Conditions
C 3
PLH Clock to Output F — s
tPHL 35
tPHL Clear t0 Output 42 s
tow Clock or Clear ns C = 50pF
t Data ns RL = 2.0k
th Data s . S R L
t Clear Recovery Time 25 | 30 ns
fmax Maximum Clock Frequency 25 20 MHz
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.




Advanced Micro Devices offers both Am25LS, High Perfor-
mance, and 54LS/74LS Standard Performance, low-power
Schottky families. Am25LS devices may be substituted for
54LS/74LS devices as shown in the table below.

Am25LS+Am54LS/74LS CROSS REFERENCE GUIDE

Products with different numbers corresponding to the similar
Am25LS and 54LS/74LS functions are Texas Instruments sec-
ond source part numbers to Advanced Micro Devices products.

Am25LS Am54/74LS
HIGH PERFORMANCE STANDARD PACKAGE
LS LS DESCRIPTION PINS
AM25LS07 AM54/74L.S378 Six-Bit Register; Common Enable 16
AM25LS08 AMS54/74L.S379 Four-Bit Register; Common Enable 16
AM25LS09 AM54/74L.5399 Four-Bit Register; Multiplexed Inputs 16
AM25LS14 AMS54/741.S384 Eight-Bit Serial/Parallel Two's Complement Multiplier 16
AM25LS15 AM54/741.5385 Four-Bit Serial/Parallel Adder Subtracter 20
AM25LS22 AM54/741.S322 Eight-Bit Serial/Parallel Register; Sign Extend 20
AM25LS23 AMS54/741.S323 Eight-Bit Universal Shift Register; Synchronous Clear 20
AM25LS138 AMS54/741.5138 One-of-Eight Decoder/Demultiplexer 16
AM25LS139 AM54/74L.5139 Dual One-of-Four Decoder/Demultiplexer 16
AM25L.S148 AM54/741.5148 Priority Encoder; Eight-Line to Three-Line 16
AM25LS151 AM54/741.S151 Eight-Input Multiplexer 16
AM25L.S153 AM54/74L.5153 Dual-Four-Input Multiplexer 16
AM25LS157 AM54/74L.S157 Quad Two-Input Multiplexer; Non-Inverting 16
AM25L.S158 AMS54/741.S158 Quad Two-Input Multiplexer; Inverting 16
AM25LS160A AM54/74LS160A Synchronous BCD Decade Counter; Asynchronous Clear 16
AM25LS161A AM54/74LS161A Synchronous Four-Bit Binary Counter; Asynchronous Clear 16
AM25LS162A AMS54/74L.S162A Synchronous BCD Decade Counter; Synchronous Clear 16
AM25LS163A AM54/74LS163A Synchronous Four-Bit Binary Counter; Synchronous Clear 16
AM25LS164 AM54/741.S164 Eight-Bit Serial-In, Parallel-Out Shift Register 14
AM25LS168A AMS54/74LS168A Synchronous BCD Decade Up-Down Counter; Programmable 16
AM25LS169A AM54/74L.S169A Synchronous Four-Bit Binary Up-Down Counter; Programmable 16
AM25LS174 AM54/74L.5174 Six-Bit Register; Common Clear 16
AM25LS175 AM54/74LS175 Quad Register; Common Clear 16
AM25L.S181 AM54/741.S181 Four-Bit ALU/Function Generator 24
AM25LS190 AMS54/74L.S190 BCD Decade Up-Down Counter; Down-Up Mode Control 16
AM25LS191 AM54/74L.S191 Four-Bit Binary Up-Down Counter; Down-Up Mode Control 16
AM25LS192 AM54/741.5192 BCD Decade Up-Down Counter; Dual Clocks 16
AM25L.5193 AM54/74L.S193 Four-Bit Binary Up-Down Counter; Dual Clocks 16
AM25LS194A AMS54/74LS194A Four-Bit Register; Shift Right, Left or Parallel Load 16
AM25LS195A AMS54/74LS195A Four-Bit Register; Shift Right or Parallel Load 16
AM25L.S240 AMS54/74L.S240 Octal Bus Driver; Inverting, Three State Outputs 20
AM251.S241 AM54/741.S241 Octal Bus Driver; Non-Inverting, Three State Outputs (G, G inputs) 20
AM25L.5242 AM54/741.S242 Quad Bus Transceiver; Inverting 14
AM25L.5243 AMS54/741.5243 Quad Bus Transceiver; Non-Inverting 14
AM25L.5244 AM54/741.S244 Octal Bus Driver; Non-Inverting, Three State Outputs 20
AM25LS251 AM54/74L.5251 Eight-Input Multiplexer; Three State Outputs 16
AM25L5253 AMS54/741.S253 Dual Four-Input Multiplexer; Three State Outputs 16
AM25L8257 AMS54/741.8257 Quad Two-Input Multiplexer; Non-Inverting, Three State Outputs 16
AM25L.5258 AM54/74L.8258 Quad Two-Input Multiplexer; Inverting, Three State Outputs- 16
AM25LS273 AM54/741.5273 Octal D-Register; Common Clear 20
*AM25L.5281 *AM54/741.5281 Four-Bit Parallel Accumulator 24
AM25L.5299 AMS54/741.S299 Eight-Bit Universal Shift Register, Asynchronous Clear 20
- AM54/741.5322 See Am25LS22 20
- AM54/741.S323 See Am25LS23 20
AM25L8373 AM54/741.S373 Octal Transparent Latch; Three State Outputs 20
AM25LS374 AM54/741.S374 Octal D-Register; Three State Outputs 20
AM25LS377 AMb54/74L.8377 Octal D-Register; Common Enable 20
AM25LS378 AM54/74L.S378 Six-Bit Register, Common Enable (25LS07) 16
AM25L.8379 AM54/741.S379 Four-Bit Register, Common Enable (25LS08) 16
AM25L.S381 AM54/741.5381 Four-Bit ALU/Function Generator (20 pin 25L.S181) 20

*
In development.
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Am25LSeAm54LS/74LS CROSS REFERENCE GUIDE (Cont.)

Am25LS Amb54/74LS
HIGH PERFORMANCE STANDARD PACKAGE
LS LS DESCRIPTION PINS

- AMb54/741.S382 See Am25LS2517 20
- AM54/741.S384 See Am25L.S14 16
- AM54/741.S385 See Am25LS15 20
- AM54/741.5388 See Am25L.52518 16
AM25LS399 AM54/74L.S399 Four-Bit Register, Multiplexed Inputs (25LS09) 16
- *AM54/74L.5533 Inverting version of Am25/54/74LS373 20
- *AM54/741.S534 Inverting version of Am25/54/74L.S374 20
- AM54/741.5568 See Am25L52568 20
- AM54/741.5569 See Am25L.52569 20
- AM54/741.5668 Slow Version of Am25/54/74LS168A 16
- AM54/74L.S669 Slow Version of Am25/54/74LS169A 16
AM25L52513 - Priority Encoder; Three State Outputs, Eight-Line to Three-Line 20
AM25LS2516 - Eight-Bit by Eight-Bit Serial/Parallel Multiplier/Accumulator 40
AM25LS2517 - Four-Bit ALU/Function Generator; Overflow Detection 20
AM25L.S2518 AM54/741.S388 Quad Register with Standard and Three State Outputs 16
AM25LS2519 - Quad Register with Dual Three State Outputs 20
AM25L.S2520 - Octal D-Register; Common Clear and Enable, Three State Outputs 22
AM25L.52521 - Eight-Bit Comparator 20
*AM25L.S2524 - Registered Comparator 20
*AM25LS2525 - System Clock Generator and Driver 20
AM25LS2535 - Eight-Bit Multiplexer; Control Storage 20
AM25L.52536 - Eight-Bit Decoder; Control Storage 20
AM25L52537 - One-of-Ten Decoder; Three State Outputs 20
AM25L.52538 - One-of-Eight Decoder; Three State Outputs 20
AM25LS2539 - Dual One-of-Four Decoder; Three State Outputs 20
AM25L.52568 - BCD Decade Up-Down Counter; Three State Outputs 20
AM25LS2569 - Four-Bit Binary Up-Down Counter; Three State Outputs 20

*
In development.
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DESIGNER’S GUIDE
TO HIGH PERFORMANCE
LOW-POWER SCHOTTKY LOGIC

By David A. Laws and Roy J. Levy.

THE NEW STANDARD LOGIC

Low-power Schottky TTL integrated circuits are now firmly
established as the standard logic configuration for new high
performance system designs. They have essentially entirely
replaced standard “gold-doped” TTL devices in all applications.
In addition, they have relegated the other logic families to spe-
cialized needs where the ultimate in high speed (ECL) or low
power for battery operated operation (CMOS) is mandatory.

This wide acceptance has been achieved because LS offered all
of the important features of the earlier TTL families with two
significant advantages:
® LS circuits provide performance equal to that of standard
TTL at between 20% and 50% of the power requirements.
As a result, considerable system cost savings have been made
in bulky power supplies and fans.
® LS technology allows more complex designs to be fabricated
on a given die size. A far wider selection of systems oriented
MS! and LSI functions have therefore been developed in the
LS family.
Additional factors in their popularity is that the devices are im-
plemented with the same technology, and are therefore totally
compatible with the LSI bit-slice processors and supporting
memories which today form the heart of most new high speed
designs. Users of LS devices have been able to exploit these
features to improve the performance and enhance the func-
tional capability of their systems. In many cases this has been
achieved at a lower total cost.

Advanced Micro Devices is a leading supplier of low-power
Schottky MSI and LSI devices. Two basic families of product
are offered:

AMB54/74LS Series
® Typical tpd 10ns/gate at 2mW
® Typical Register fmax = 40MHz

Pin for pin and electrical alternate source devices to the
standard performance LS logic family.

AM25LS Series

® Typical tpd 5ns/gate at 2mW
® Typical Register fmax = 66MHz

Advanced Micro Devices’ proprietary high performance LS
logic family. This includes both original designs and en-
hanced specification versions of the AM54/74LS devices.
Improvements include twice the fan-out over the military
temperature range, higher noise margin and faster switching
speeds.

The AM25LS improved performance devices are offered by
Raytheon Semiconductor and identified by 25LS part num-
bers. Equivalent Fairchild and Motorola 9LS functions will
come close to meeting AM25LS switching speeds on certain
products.

The AM25LS proprietary designs have been carefully chosen
to improve operation and reduce the cost of building high
performance digital systems. A good example is the set of
AM25LS14, 15 and 22 digital signal processing elements. Fair-
child, Motorola and Texas Instruments have announced plans
to alternate source many of the new Advanced Micro Devices’
designs.

Both the Am25LS and the Am54LS/74LS families can be
freely intermixed. Together with the Am2900 series of bipolar
microprocessor functions they will satisfy most of the design
requirements of today’s advanced systems.

THE SCHOTTKY DIODE STRUCTURE

The major components of switching delays in digital integrated
circuits are listed in Figure 1. One of the most significant of
these is the storage time constant of a transistor driven into
saturation Ts. Standard TTL circuits minimize this parameter
with a process technique known as gold doping. This increases
the rate of recombination of charge stored in the base region.

INPUT

—

|

OUTPUT \ / '

Sl

PARAMETERS DETERMINING FACTORS
Td R, C
Tt B, Cob, Base Drive, Signal Amplitude
Ts Storage Time Constant of a Saturated
Transistor
Tr Cob, Signal Amplitude

Figure 1. Major Causes of Propagation Delay.
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The desired result of improved speed is achieved. Unfortunately
it also reduces available design 8 at low temperatures and is
marginally effective when hot. This results in lowered perfor-
mance over the full military temperature range.

The development of the Schottky diode provides a more effec-
tive solution. A feature of the Schottky diode is its lower
forward voltage at a given current level compared to a diffused
(P-N) diode of the same area, Figure 2. Connecting a Schottky
diode between the base and collector of a transistor, Figure 3,
will shunt excess base current drive from the base to the col-
lector, once the collector drops to a low enough voltage to for-
ward bias the Schottky. This prevents the build up of stored
charge and eliminates the Ts component of the delay.

1 [T 1
DIFFUSED DIODE
102 — (Vgg) | /
>
z
= 403 ‘ | ]\r\]
2 1T
a SCHOTTKY DIODE
e 1074} (VsgD)
z
pr}
& 108
p=)
o
10-6
10-7 / /
0 0.2 0.4 0.6 0.8
DIODE FORWARD VOLTAGE

Figuré 2. Comparison of Vg for Schottky and
Diffused Diodes.

VsBD

2
11

K N s W

Figure 3. Schottky Clamped Transistor and its
Conventional Circuit Symbol.
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A Schottky diode is formed at a metal to semiconductor junc-
tion when the semiconductor doping is at the level normally
found in the collector region of TTL devices. A Schottky-
clamped transistor is constructed by extending the metal con-
tact for the base region over the collector as shown in Figure 4.
The same metallization structure forms a simple ohmic contact
at the base, collector and emitter contact windows because of
the higher doping levels in the silicon at these locations.

The selection of the forward voltage drop across the Schottky
diode, VSBD, is a compromise between a high value to insure
a minimum V| but low enough to prevent charge storage in
the base. Platinum silicide Schottky diodes provide this op-
timum voltage drop. Platinum is deposited and platinum-
silicide is formed by sintering and annealing. As aluminum has
a high affinity for silicon, in order to prevent the aluminum
interconnect metallization from diffusing through the platinum
material, with resulting lower VSBpD, a barrier of tungsten-
titanium is evaporated after the platinum and before the alu-
minum metallization. This structure has been extensively eval-
uated and proven to have excellent reliability characteristics.
It is now widely employed in the manufacture of Schottky
devices. Reliability data is available from Advanced Micro
Devices on request.

CHARACTERISTICS OF SCHOTTKY DEVICES

The primary reason for the development of Schottky devices
was to improve AC (switching) performance and the first inte-
grated circuits to employ this technique offered propagation
delays as fast as 3ns. However, their fast rise and fall times and
high power requirements have restricted their application to
highest performance systems. More recently it was realized
that the technique could be used to decrease the charging
current required to achieve the 10ns speed specification of
standard TTL gates. This insures considerably lower operating
power requirements. The resulting family of devices are known
as Low-Power Schottky (LS) circuits.

While the low current characteristics of LS devices are extremely
important, other features of Schottky devices have contributed
significantly to improved overall performance;

® |mproved yield can be obtained to higher § specifications
which reduces the variation of a.c. performance at low

temperatures.

Elimination of the marginal effect of gold doping at high
temperature improves switching speed at the upper end.

PNP transistors with useful § can now be fabricated.
Since they reduce input load current requirements, they
can be employed on inputs where loading is critical.

PLATINUM SILICIDE—\

TITANIUM-TUNGSTEN

ALUMINUM INTERCONNECT
METALLIZATION

SCHOTTKY DIODE
FORMED AT JUNCTION

SUBSTRATE

Figure 4. Schottky Diode Clamped Transistor Structure.
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® The shallow epitaxial layers employed (around 3.5um)
considerably reduce on chip capacitance and series
resistance. This is a significant contributor to improved
speed performance at low-power.

Other improvements in general circuit design flexibility
include improved control over internal waveform ampli-
tudes, lower junction leakage currents and location of
parasitic capacitances at low impedance nodes.

LOW-POWER SCHOTTKY FAMILIES

The first application of the low power technology to a com-
mercially available product was to redesign the most popular
elements of the standard, gold-doped 54/74 TTL family in LS.
This provided a set of functions pin-for-pin and speed com-
patible with the earlier TTL parts, but requiring as little as
20% of the power. The basic gate design for a 54LS/74LS
element is shown in Figure 5. This offers a typical propagation
delay of 10ns at 2mW power dissipation. Similar improvements
have been made in power requirements for flip-flops and MSI
functions.

Vee
[}
é > 1200
20k 8.0kQ b3
< <
A
4.0kQ
8 F; OUTPUT
A '
1260 I
— 1.5kQ 3.0kQ
= =

Tpp = 10ns (TYP)
POWER/GATE = 2mW (TYP)

VOH = 2.7V (MIN.)

VoL = 0.5V (MAX.)

Figure 5. Low-Power Schottky “74LS"” TTL Gate.
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This LS family offers many advantages to the system designers
over the older standard TTL functions.

Lower supply currents permit the use of smaller, lower
cost power supplies.

Reduced power dissipation generates less heat and sim-
plifies cooling needs and allows increased board packing
density.

Lower on-chip operating temperatures decrease IC failure
rates, thus improving system reliability.

Lower operating currents reduce output spiking, leading
to a decrease in noise generation and associated system
problems.

As the input load current requirements of Low-Power
Schottky are only 25% of standard TTL, the new cir-
cuits are easier to interface with MOS elements, such as
memories and microprocessors.

Provided input and output loading rules are obeyed, as
the functions and pin-outs are identical to those of the
earlier TTL families, it is easy to upgrade existing systems.

In addition, no retraining of personnel is necessary before pro-
ceeding with a new design using these improved circuits as
most engineers are already familiar with the logic functions
and capabilities of TTL.

Later improvements in process technology and design tech-
niques have led to what is essentially a second generation of
LS devices. Generally described as high-performance LS, these
products maintain the same power requirements as 54LS/
74LS but offer such improvements as:

® Up to 50% faster speed
® Improved DC noise margin (50mV at full drive)
® Twice the fan-out over the military temperature range

The Advanced Micro Devices’ Am25LS Family combines all
these high-performance features into products which are direct
replacements for the equivalent Am54LS/74LS MSI functions.

INCREASED FUNCTIONAL COMPLEXITY

As devices are operating at lower current levels, smaller area
geometries can be employed. Thus, an LS design can often be
produced on a smaller die than the equivalent standard TTL
function. Further, the recent development of composite and
self-aligning masking techniques allows even further reductions
in device geometry sizes. These in turn result in faster speeds
and the ability to manufacture more complex die.

Lower power dissipation also allows considerably more compo-
nents to be incorporated onto a single chip without exceeding
the recommended chip operating temperature.

The ability to produce large die at economical prices has im-
proved the functional capability and variety of elements avail-
able in the LS family compared to standard TTL. Thus, LS
technology is being used to implement many high-performance
LSI functions in memory, interface and microprocessor, as
well as logic families.

An important feature of all LS families is the new 20-pin Dual
In-Line Package. This configuration fills the need for a package
having the number of terminals necessary to accommodate the
more complex products possible with LS, without the physical
and cost disadvantages of the older 24-pin outline.



The 20-pin DIP has the same 300-mil center to center spacing
between rows of pins as the popular 16-pin package. It there-
fore occupies about one third the board space of the 24-pin
DIP with only a minor trade-off in functional capability. For
both user and manufacturer this package is also considerably
easier and lower cost to handle and test.

The 20-pin DIP is supplied in molded epoxy and hermetic ce-
ramic versions. An hermetic ceramic flat pack is also available
for military temperature range devices.

Functionally the 20-pin configuration is optimum for building
octal functions. Eight input lines, eight output lines, power

Designer’s Guide

supply and ground, leaves two pins available for control signals.
Eight-bit devices are ideal for interfacing with popular eight-bit
fixed instruction set MOS microprocessors. They are also useful
in micro-programmable machines using bit slice processors im-
plemented in multiples of eight-bits. An octal register device
in a 20-pin package can reduce count by 50% over the two
quad, or even more wasteful, two hex elements frequently used
today.

A significant proportion of new Advanced Micro Devices’ LS
products introduced recently are in the 20-pin package.
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2. D.C. Circuit Characteristics

CIRCUIT CONFIGURATIONS

The basic circuit design configuration of a Low-Power Schottky
gate is similar to that of the original standard TTL elements.
However, certain refinements have been made to optimize de-
vice performance when fabricated with the LS process.

In order to analyze the circuit configuration, Table 1 shows
terms used in describing Advanced Micro Devices’ LS circuits:

TABLE 1
D.C. CIRCUIT PARAMETER DEFINITIONS

I The current out of an input at a specified LOW voltage.

lI4 The current into an input at a specified HIGH voltage.

IoL The current into an output when in the LOW state.

I0H The current out of an output when in the HIGH state

(pull-up circuit only).

The current out of an output in the HIGH state when

shorted to ground. (Also called 10g)

Ve The range of supply voltage over which the device is
guaranteed to operate.

Isc

ViL The guaranteed maximum input voltage that will be re-
cognized by the device as a logic LOW.
V|H The guaranteed minimum input voltage that will be re-

cognized by the device as a logic HIGH.
VoL The maximum guaranteed logic LOW voltage at the out-
put terminal while sinking the specified load current IQ .
VOH The minimum guaranteed logic HIGH voltage at the out-
put terminal when sourcing the specified source current
IOH.

Both the input and output structures of the LS devices them-
selves have evolved through a number of configurations as
designers have attempted to optimize circuit performance.

Depending on the function of the device any one of four com-
monly used inputs may be employed. The significant char-
acteristics of each of these configurations are summarized in
Figure 6.

The first LS designs used the familiar multi-emitter TTL input
of Figure 6a. However because of low breakdown voltage and
slow speed it is now used only where the geometry offers a
significant advantage in circuit mask layout.

The second and still most widely used structure is the simple
DTL style input of Figure 6b. This is the fastest version and it
has good input breakdown voltage. In output functions having
only a single gate delay between input and output, such as a
three-state enable input, the low threshold of the DTL confi-
guration causes the output node to be at a sufficiently low
voltage to risk leakage problems at high temperature. The input
of Figure B¢ raises the threshold by one diode to overcome this
problem (Figure 7). However because it is slower and uses
more silicon area, its use is limited to special situations. A PNP
input, Figure 6d, insures low d.c. loading for devices with
common input/output pins such as the Am25LS23. However
it is slow and has low breakdown voltage, comparable to the
multi-emitter TTL structure.

| 1
i I
Rin
b) DTL =
1 I
| |
| I A
| |
Rin
c) High Threshold = d) PNP =
DTL HIGH Vih TTL PNP
Threshold @ 25°C 1.0V 1.4V 1.3V 1.5V
Cin 5.5pF 4.5pF 3.5pF 4.0pF
L aR N aRIN aRIN aBpNp
Input BV >15 >15 ~8 ~8
Gate Delay, ns 5+, 65— 5+, 6.5~ 5.5+, 7.5~ 5+, 6.5—

Figure 6. Low-Power Schottky Input Configurations.
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Figure 7. LS Input Characteristics for DTL and
High Threshqid Inputs.

Figure 8 compares the early LS output configuration with the
design most frequently used today. The change was made to
provide clamping of positive ringing and to allow the higher
Isc currents now specified (see section 3). The typical VOH
versus IQH curves of Figure 9 are similar for both versions.

Vee

R2

Early LS output
= configuration (obsolete).

Vee

Sr6ka 759
(,

[ —

THREE STATE
3 STD.

CONNECTION =i~ orp
R=26kQ = CONNECTION
R =4.0kQ

Present LS output
= configuration.

Figure 9. Typical Voy Versus lgy for Low-Power Schottky.

This example displays an Igc of approximately 35mA. Note
that both of these designs include the ‘‘squaring” network
(R3, R4 and Qg) at the base of the output pulldown transistor,
Q4, which was not included on standard TTL families. The
result of this is a sharp transition of VoyT with V|[y shown in
Figure 10 for a simple gate function.

AW |
\\ +25°
3
L —55°
+125°

VouT — OUTPUT VOLTAGE

0
0 05 10 15 20 25
VN — INPUT VOLTAGE

Figure 10. Typical Output Versus Input Voltage
Characteristic.

The typical VQL versus IQL output characteristics of LS de-
vices are shown in Figure 11. Most 74LS functions are specified
at VoL = 0.4V at gL = 4mA and 0.5V at 8mA. Am25LS are
specified at 0.45V for gL = 8mA. Some newer designs are
being guaranteed at loL of 12mA and 24mA. This curve in-
dicates that lack of $ at low temperature will not permit
existing designs to be guaranteed to these higher values without
severe yield loss.

" 1/

/
25L.S @—@ 74LS
6 25° Al/
4 p—1—125° \’
RN/, N08
LA 1

o 01 02 03 04 05
VoL (VOLTS)

IoL (mA)
®

T
25/74LS
®

Figure 8. Low-Power Schottky Output Configurations.

Figure 11. Typical LS Vg, Versus Ig Characteristics.
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TABLE 2
COMPARISON OF TTL DC PARAMETERS

54LS/74LS LOW-POWER SCHOTTKY

25LS LOW-POWER SCHOTTKY

Parameters Conditions Min. Typ. Max. Conditions Min. Typ. Max. Units
VoL oL = 4.0mA 0.4 loL = 4.0mA 0.4 v
loL = 8.0mA (COM’L Only) 0.5 loL =8.0mA (MIL, COM’L) 0.45
Vo loH = —4004A MIL 2.5 3.4 loH = —440uA MIL 2.5 3.4 v
coM'L 2.7 3.4 coMm'L 2.7 3.4
ViL Logic LOW ML 9.7 Logic LOW MiL 0.7 \%
CcoM'L 0.8 coM’L 0.8
ViH Logic HIGH 2.0 Logic HIGH 2.0 A\
he VN = 0.4V -0.36 ViN = 0.4V -0.36 mA
IH VIN = 2.7V 20 VIN = 2.7V 20 uA
54S/74S AND 25S SCHOTTKY TTL STANDARD TTL
Parameter Condition Min. Typ. Max. Condition Min. Typ. Max. | Units
VoL loL = 20mA 0.3 0.5 loL = 16mA 0.2 0.4 | Volts
Vou lon = —1.0mA glcl)l;Vl’L 2;’ 2:: lon = —300uA 24 | 34 Volts
ViL Logic LOW 0.8 Logic LOW 0.8 Volts
Viy Logic HIGH 2.0 Logic HIGH 2.0 Volts
I Vin = 0.5V -2.0 Vin = 04V -1.6 mA
W ViN = 27V 50 Vi = 2.4V 40 uA

INPUT/OUTPUT LEVELS

The input thresholds and output logic levels of LS circuits
have been designed as far as possible to be compatible with
those of standard TTL. Table 2 shows the guaranteed d.c.
parameters of the Am54/74LS and second generation Am25LS
families. Input current requirements (l|H, IjL) and therefore
output drive needs (IQH, QL) are significantly reduced over
standard TTL.

Aone unitload input current at logic HIGH, 1|, for Am54LS/
74LS is 20uA, compared with 40uA for Am54/74 standard
TTL. Similarly at logic LOW, I is reduced to —0.36mA from
—1.6mA.

Corresponding reductions in the output drive requirements are
loL = 4mA vs. 16mA at VoL = 0.4V and IgH = —400uA
compared to 800uA.

FAN-OUT CAPABILITY

The fan-out capability of a logic family indicates the number
of inputs which can be driven by asingle output. It is defined
as the maximum output drive current divided by the input cur-
rent available.

Logic HIGH Fan-out = IgH/l|H

Logic LOW fan-out = I/}

Table 3 shows the fan-out capabilities of typical functions
from the three families. The lower current operating levels of
LS devices allow them to be specified at a logic LOW fan-out
over the commercial range of more than twice that of standard
TTL (22 vs. 10). The Am25LS family allows this advantage to
be extended to the military range.

D.C. NOISE MARGIN

The D.C. noise margins of a digital system are defined from
Figure 12 as follows:

Logic HIGH Noise Margin = VoH1 — V|H2

Logic LOW Noise Margin = V|2 — VOL1
These parameters for LS devices are shown in Table 2. LS has
a minimum logic HIGH output voltage of VQH = 2.5V for
military and 2.7V for the commercial temperature range. For
standard TTL, VQH is 2.4V. V|H is 2.0V for both families.

Table 3 compares the guaranteed noise margin values for the
standard TTL and LS devices. LS devices offer improved mar-
gin over standard TTL in the logic HIGH state, which is the
most critical with regard to noise generation. At a similar fan-
out, 10 for standard TTL and 11 for LS, noise margins in the
LOW state are the same over the commercial range.
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a) LOGIC “HIGH"” STATE

COMPARISON OF TTL AND LS FAMILIES.

TABLE 3
FAN-OUT AND NOISE MARGIN

INPUT OUTPUT
FAMILY | CURRENT | CURRENT FAN-OUT NOISE MARGIN
HH 10H MILITARY COMMERCIAL MILITARY COMMERCIAL
54/74 40uA —800uA 20 20 400mV 400mV
54LS/74LS 20uA —400uA 20 20 500mV 700mV
25LS 20nA —440uA 22 22 500mV 700mV
b) LOGIC “LOW’’ STATE
INPUT OUTPUT
FAMILY | CURRENT CURRENT FAN-OUT NOISE MARGIN
hL loL MILITARY COMMERCIAL MILITARY COMMERCIAL
54/74 —1.6mA 16mA 10 10 400mV 400mV
54LS/74LS —0.36mA 4mA 1 11 300mV 400mV
8mA No Spec. 22 No Spec. 300mV
2518 —0.36mA 4mA 1 11 300mV 400mV
8mA 22 22 250mV 350mV
Military LS devices have a 100mV lower noise margin in the
LOW state than standard TTL. In most systems, this does not DRIVING DEVICE DRIVEN DEVICE
present a problem as the lower power supply currents being ”:.Té“ﬂ““éb?fd$
switched with LS generally result in lower system noise gen- 30— voutAce u
. » 28— cOM'L OH1 —
eration. 5 26 e - |
o : —
The logic levels guaranteed over the operating temperature T 2 =
ranges are of course worst case. Figures 13 and 14 show the a zz B ™ Vin,
typical values to be considerably better than these. § 1.3 NOISE MINIMUM,LOGIC
o 8 IMMUNITY [ "HIGH” INPUT
(3 1.6 }— (HIGH LEVEL) VOLTAGE
LR - . -
Am25LS D.C. FEATURES S 12k -
=
The D.C. advantages offered by second generation Am25LS g ;'g_ MAXIMUM LOGIC ™ Vi,
over 54/74LS devices can be seen from Table 3 as: g “LOW” OUTPUT MAXIMUM LOGIC
2 06— VOLTAGE [~ “LOW” INPUT
S yy - NOISE | VOLTAGE
1. In the logic LOW state at a fan-out of 22 (8mA), Am25LS 5 o IMMUNITY
has 50mV greater noise margin (350mV vs. 300mV). 00 wowieven 7
2. Am25LS products are guaranteed at a fan-out of 22 (8mA)
over the military range. Am54LS is specified at fan-out of VOH4 Vit
10 (4mA) only o— Beviee [0 ————— - bevice o
: VoL, ViLy
3. Am25LS offers a symmetrical fan-out of 22 in both logic

HIGH and logic LOW states, allowing full use of the logic

LOW drive capability.

Figure 12. Input/Output Voltage Interface Conditions.
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Figure 14. LS Logic 1" Noise Margin.




3. A.C. Characteristics

INTRODUCTION

Many Low-Power Schottky functions have been designed spe-
cifically to replace standard TTL elements in existing system
designs. Their A.C. performance characteristics usually meet
or exceed the limits of the earlier devices. The switching terms
which are used on data sheets to describe the A.C. performance
of these designs are summarized in Table 4. The more impor-
tant parameters are discussed in detail in this section.

TABLE 4
DEFINITION OF SWITCHING TERMS

(All switching times are measured at the 1.3V logic level unless

otherwise noted.)

fMAX The highest operating clock frequency.

tpLH The propagation delay time from an input change to an
output LOW-to-HIGH transition.

tpHL The propagation delay time from an input change to an
output HIGH-to-LOW transition.

tpwy  Pulse width. The time between the leading and trailing
edges of a pulse, measured at the 50% points.

tr Rise time. The time required for a signal to change from
10% to 90% of its measured values.

tf Fall time. The time required for a signal to change from
90% to 10% of its measured values.
ts Set-up time. The time interval for which a signal must

be applied and maintained at one input terminal before
an active transition occurs at another input terminal.

th Hold time. The time interval for which a signal must be
retained at one input after an active transition occurs
at another input terminal.

tR Release time. The time interval for which a signal may
be indeterminant at one input terminal before an active
transition occurs at another input terminal. (The release
time falls within the set-up time interval and is specified
by some manufacturers as a negative hold time).

tHZ HIGH to disable. The delay time from a control input

also  change to the three-state output HIGH-level to high-

tpHZ impedance transition (measured at 0.5V change).

tLz LOW to disable. The delay time from a control input
also  change to the three-state output LOW-level to high-
tpLZ impedance transition (measured at 0.5V change).

tzH Enable HIGH. The delay time from a control input
also  change to the three-state output high-impedance to
tpzH HIGH-level transition.

tzL  Enable LOW. The delay time from a control input
also change to the three-state output high-impedance to
tpzL LOW-level transition.

PROPAGATION DELAYS

The standard designations for delays through combinatorial
logic networks are tpHL and tpLH. A delay from an input
change to an output going LOW is called tpH|, while tpH
is the delay from an input change to an output going HIGH.

2-14

Figure 15 shows a typical waveform with the output changing
during the interval indicated by the diagonal, sloping line.
Note that all switching times shown are measured at the 1.3
volt logic level.
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Figure 15. Propagation Delay.

Typical values for asingle gate propagation delay tpHL in Low-
Power Schottky functions are 8—10ns intoa 15pF load. Higher
performance LS families, such as Am25LS, exhibit delays in
the 4 — 6ns range. These propagation delays will increase by,
2 — 4ns at an output loading of 50pF or approximately 0.1ns
per pF. See Figure 16.
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Figure 16. Am25LS138 Typical Propagation Delays
Address to Output (3 Levels).

Table 5 shows the worst case delays through typical two and
three deep gate MSI functions such as multiplexers and de-
coders. Speed improvements attainable with the Am25LS
higher performance LS devices at this level of complexity are
shown to be in the range of 20 to 40%. Guaranteed delays into
50pF loads are being specified on all new Am25LS data sheets.
See Table 8.
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TABLE 5
COMPARISON OF AC PARAMETERS (Tp = +25°C)
LS138 3-Line to 8-Line Decoder/Demultiplexer Am25L.5138 Am54LS138
Am74LS138
Parameters Description Test Conditions Min. Max. Min. Max. Units
tpLH Two Level Delay 15 20
tPHL Select to Output 21 41 "
tPLH Three Level Delay 23 27
t Select to Output 27 39 ns
'P“L Vee = 5.0V, Ry = 2kQ, C|_ = 15pF o
PLH G2A or G2B to Output 15 ns
tPHL 23 32
tPLH G1 to Output '8 26 ns
tPHL 27 38
LS158 Quadruple 2-Line to 1-Line Data Selectors/Multiplexers Am2518158 ﬁmgzl{g}gg
m
Parameters Description Test Conditions Min. Max. Min. Max. Units
PLH Data to Output ° 12 ns
tPHL 11 12
tPLH Strobe to Output Vee = 5.0V, Ry = 2k, C|_ = 15pF 12 17 ns
tPHL 17 18
tPLH Select to Output 20 20 ns
tPHL 21 24
EDGE RATES

The rise and fall times of Low-Power Schottky devices are sim-
ilar to those of standard TTL. Into a 50pF load fall time, tf, is
typically 6-8ns, while rise time, ty, is in the 9-12ns range. A.C.
parameters are measured at tf < 6ns and t; < 15ns.

As with standard TTL, careful P.C. board layout rules should
be employed to avoid problems which can occur at these rela-
tively fast edge rates. In particular, precautions should be taken
to insure that transmission line effects do not cause false
switching or ringing and oscillation problems on lines longer
than 18 inches. See Section 4 for more information.

SEQUENTIAL DEVICES

Set-up time, tg, hold time, tp, and release time, tR, are the
most important parameters for specifying sequential elements
such as latches, flip-flops and registers.

For these synchronous devices, inputs must be stable for a cer-
tain period of time before the clock or enable pulse. This inter-
val is the region in time during which devices are “‘sampling”
their inputs. As an example, consider a latch with a D input
and an active LOW clock. The latch will store the information
present on its input just before the clock goes HIGH. The ques-
tion is, how long does the input level have to be present and
stable before the clock goes HIGH? A particular device will
“sample’’ its input at some exact instant, but in a group of de-
vices some are slower than others. The result is an interval of
some time called set-up time during which all devices, fast or
slow, will “sample’’ their inputs.

All devices exhibit a hold time. That is a period of time after
the clock or enable pulse transition during which the data can-
not be changed without loss of input intelligence. This hold
time occurs after the clock goes HIGH. Figure 17 shows the
input requirements and definitions for data entry. Release
time is negative hold time or the time period prior to the clock
input after which the data can be released. Typical examples
of LS characteristics and the improvements attainable with
high performance Am25LS sequential devices are shown in
Table 6.

- 3v
DATA
ov
e
th

3v
TIMING F
INPUT 1.3v

Notes: 1. Diagram shown for HIGH data only. Output transition
may be opposite sense.
2. Cross hatched area is don’t care condition.

Figure 17. Set-up, Hold, and Release Time Definitions.

fmAaX.

A frequently misunderstood parameter on data sheets is
maximum clock frequency f\jax. This was defined by the
early TTL manufacturers as the maximum toggle frequency
which can be attained by the device under ideal conditions
with no constraints on ty, tf, pulse width, or duty cycle. Al-
though f\jax as specified cannot usually be attained in an
operating system, it is a relatively easy parameter to test and
provides a convenient measure of comparative performance
between different devices. For instance, Table 6 shows the
Am54/74L.S174 at fppax = 30MHz (min.) while the high-per-
formance Am25LS is specified at 40MHz (min.). Actual toggle
frequency in a system must be determined from the specific
signal conditions presented to the device.
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TABLE 6
SWITCHING CHARACTERISTICS (Tp = 25°C)
Am25LS174 Am54L8174
Am25LS175 Amb54LS175
LS174/LS175 Hex/Quadruple D-Type Flip-Flops with Clear Am74L5174
Am74LS175
Parameters Description Test Conditions Min. Max. Min. Max. Units
tPLH Clock to Output 23 30 ns
tPHL 22 35
tPLH Clear to Q Output, LS175 only 25 25 ns
tPHL Clear to Output 35 35
t Pulse Width Clock 17 20 ns
pw Clear Vee =5.0V, R =2k, C_ = 15pF 20 20
tg Data Set-up Time 20 20 ns
t Set-up Time Clear Recovery (in-active) 20 25 ns
to Clock
th Data Hold Time 5 5 ns
fMAX. Maximum Clock Frequency 40 30 MHz
EFFECTS OF TEMPERATURE AND POWER
SUPPLY VARIATIONS
Standard TTL devices exhibit severe degradation in A.C. per-
formance towards the recommended limits of the operating 32 Vee ]
temperature and power supply voltage ranges. 2 gjgx B
Atelevated temperature and/or high V¢ levels, charge storage a - 55V 1
begins to slow down A.C. response. At the other extreme, low 3 BN
temperature and/or low Vg, the loss of § causes a similar £ 50| T SLocK To ay
problem. These combined effects can cause more than 50% de- 3 nr Vee =H
gradation in performance over the full military temperature 16 :_«,._ g g:g& -
and power supply extremes. = 4 55V |
As noted in Section 1, Low-Power Schottky technology re-
duces the impact of both of these effects on performance. 8 8 o o 0 80 120 160
degradation at cold temperatures is far less severe and Schott-
ky clamping largely eliminates the effects of charge storage at 20
high temperature. . — g:?g'é:o Qn
General guidelines for variation in the AC response over tem- % \ o=l
perature and power supply variations are not easy to specify. 32 \Q‘ f.sv ||
Typical measured variations for a combinatorial and a sequen- 3 A o
tial device are shown in Figures 16 and 18. si, s \\ ;;F/A-"'gigx N
The system’s designer would like a factor which will allow his % e My i
system to meet specification with minimum design overkill.
However, the component engineer often requires maximum 20
delays to be guaranteed. For system design guidelines, the AC ©
derating factors of Table 7 may be useful. 40 0 4$ (cg;) 120 160
It must be emphasized that the values of Table 7 are typical. A

However as it is unlikely that any given system will contain all
worst case devices they will usually yield a fairly safe prediction
of the system performance which can be achieved.

Individual components will of course be slower than these
typical numbers. These must be reflected on procurement
specifications. A general rule of thumb would be to double the
system design guidelines of Table 7. New Am25LS specifica-
tions are now being published with worst case parameters
guaranteed over the operating power supply and temperature
ranges, as well as at a realistic system load condition of 50pF.
A typical example of this format is shown in Table 8.

SHORT CIRCUIT OUTPUT CURRENT

To improve performance, in 1975 T| lowered the short-circuit
current limiting resistor value. This increased the Igc (10S)
range from —6 to —42mA up to —30 to —130mA. The overall
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Figure 18.

Typical A.C. Variations with Temperature and

Power Supply for Am25LS193 Counter.

TABLE 7

GUIDELINES FOR TYPICAL VARIATION
OF A.C. PARAMETERS WITH COMBINED
TEMPERATURE AND Vcc VARIATION

Va\r/igt(i:on AC Derating Factor
Temperature Range | (Nominal 5V) | System | Component
COM'’L, 0°C to +70°C None 5% 10%
COM’L, 0°C to +70°C +0.25V 15% 30%
MIL, —55°C to +125°C None 15% 30%
MIL, —55°C to +125°C +0.5V 25% 50%




delay when driving very large capacitive loads (>150pF) was
reduced somewhat as a result. However, the inherent circuit
performance still dominates in normal applications such that
the Am25LS and other high performance families remain
faster even when driving large capacitive loads.

As an attempt to offer standardized specifications, most
manufacturers, including Advanced Micro Devices, Fairchild,
Motorola, Raytheon, and Signetics, also lowered their short-
circuit current limiting resistor values on new designs to pro-
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vide a typical I5c of —60mA. Most manufacturers now specify
—15 to —100mA to accommodate both old and new circuits.
The maximum value of —100mA was chosen, as —130mA was
felt to be too high for a noise sensitive system design. The
Am25LS high performance family is specified even tighter,
with the maximum Igc limited to —85mA.

Early in 1977 Tl changed their data sheets yet again to specify
Igc from —20mA to —100mA on regular outputs and —30mA
to —130mA on three-state outputs.

TABLE 8
Am251.52513 THREE-STATE PRIORITY ENCODER
A.C. SPECIFICATION FORMAT FOR Vcc AND TEMPERATURE
EXTREMES AND 50pF LOAD CONDITION

SWITCHING CHARACTERISTICS
(TA=+25°C, Ve = 5.0V)

Parameters Description Test Conditions Min. Typ. Max. Units
tPLH — 17 25
lj to An (In-phase) ns
tpHL 17 25
tPLH — 1 17
1; to An (Out-phase) ns
tPHL 12 18
tPLH — 7.0 1"
lj to EO ns
tPHL 24 36
tPLH o CL = 15pF 1 17
El to EO Ry = ns
tPHL L =2.0kQ 23 34
tPLH _ 12 18
I to An -ns
tPHL 14 21
zH 23 40
Gqor Gy to An ns
tzL 20 37
tZH 5 Gu G 20 30
. Gg, to An ns
tzL 3. 54,55 18 27
tHz 17 27
G1q or G to An ns
Wz 1 2 CL =5.0pF 19 28
tHz G Ga G R =2.0k2 o 2
G3, Gg., to An ns
1z 37475 18 27
SWITCHING CHARACTERISTICS Am25LS COM'L Am25LS MIL
OVER OPERATING RANGE
TA =0°C to +70°C Ta = —55°C to +125°C
Vee =5.0V 5% Vee =5.0V £10%
Parameters Description Test Conditions Min. Max. Min. Max. Units
t] —
PLH 1 to An (In-phase) 31 37 ns
tPHL 30 34
t — 22 27
PLH 1; to An (Out-phase) ns
tPHL 22 25
tPLH [ 15 18
I to EO ns
tPHL 48 60
tPLH T % C|_ =50pF 19 21 ns
to
tPHL R =2.0kQ 46 57
tPLH — 22 25
I to An ns
tPHL 27 32
t 42 49
ZH Gq or Gy to An ns
tz1 43 49
tZH - - = 36 43
G3,G4,Ggt0 A ns
tz L 3. B4, Bg T AN 35 43
tHz 34 40
G1qor Gy to An ns
t 7 CL =5.0pF 34 40
t o R =2.0kQ 30 35
Hz G3, G4, Gg to An ns
tLz 31 35
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4. Design Guidelines

POWER SUPPLY CONSIDERATIONS

The recommended power supply voltage (Vcg) for all TTL
circuits, including LS, is +b6V. Commercial temperature range
devices, designated 74LS or in the case of Am25LS with the
suffix C, are specified with a 5% supply tolerance (+250mV)
over the ambient range 0°C to 70°C. Military range parts, des-
ignated 54LS or in the case of Am25LS with the suffix M, are
guaranteed with a £10% supply tolerance (+500mV) over an
ambient temperature range of —55°C to +125°C. The power
supply should be well regulated with a ripple less than 5% and
with regulation better than 5%. Even though LS devices gener-
ate significantly smaller power supply spikes when switching
than standard TTL, on-board regulation is still preferable to
isolate this noise to one board.

A low-inductance transmission line power distribution bus
with good RF decoupling is necessary for large systems. On
all boards, ceramic decoupling capacitors of 0.01uF to 0.1uF
should be used at least one for every five packages, and one for
every one-shot (monostable), line driver and line receiver pack-
age. In addition, a larger tantalum capacitor of 20uF to 100uF
should be included on each card. On boards containing a large
number of packages, a low impedance ground system is essen-
tial. The ground can either be a bus or a ground which is incor-
porated with the V¢ supply to form atransmission line power
system. Separate power transmission systems can be attached
to the board to provide this same feature without the cost of a
multi-layer PC card.

UNUSED INPUTS

An unused input to an AND or NAND gate should not be left
floating as it can act as an antenna for noise. On devices with
storage, such as latches, registers and counters, it is particu-
larly important to terminate unused inputs (MR, PE, PL, CP)
properly since a noise spike on these inputs might change the
contents of the memory. This technique optimizes switching
speed as the distributed capacitance associated with the float-
ing input, bond wire and package leads is eliminated. To ter-
minate, the input should be held between 2.4V and the max-
imum input voltage. One method of achieving this is to con-
nect the unused input to Vcg. Most LS inputs have a break-
down voltage >7V and require no series resistor. Devices spe-
cified with a maximum 5.5 volt breakdown should use a Tk§2
to 10k§2 current limiting series resistor to protect against VGG
transients. Another method is to connect the unused input to
the output of an unused gate that is forced HIGH. Do not con-
nect an unused input to another input of the same NAND or
AND function. Although recommended for standard TTL, with
LS this increases the input coupling capacitance and reduces
A.C. noise immunity.

TRANSMISSION LINE EFFECTS

The relatively fast rise and fall times of Low-Power Schottky
TTL (5 to 156ns) can cause transmission line effects with inter-
connections as short as 18 inches. With one TTL device driving
another and the driver switching from LOW to HIGH, if the
propagation delay of the interconnection is long compared to
the signal rise time, the arrangement can behave like a trans-
mission line driven by a generator with a non-linear output.
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The initial voltage step at the output, just after the driver has
switched, propagates down the line and reflects at the end. In
the typical case where the line is open ended or terminated in
an impedance greater than its characteristics impedance (ZQL),
the reflected wave arrives back at the source and increases
VouT. If the total round-trip delay is longer than the rise time
of the driving signal, a staircase response results at the driver
output and along the line. If one of the driven devices is con-
nected close to the driver, the initial output voltage (VouT)
seen by it might not exceed V|H. The state of the input is un-
determined until after the round trip of the transmission line,
thus slowing down the response of the system.

The longest interconnection that should be used with LS de-
vices without incurring problems due to line effects is in the
10—12 inch range.

With longer interconnections, transmission line techniques
should be used for maximum speed. Good system operation
can be obtained by designing around 100 ohm lines. A 0.026
inch (0.65mm) trace on a 0.062 inch epoxy-glass board
(Er = 4.7) with a grcund plane on the other side represents a
100L2 line. 28 to 30 gauge wire (0.25 to 0.30mm) twisted pair
line has a characteristic impedance of 100 to 11582.

LINE DRIVING AND RECEIVING

For lines longer than 2 feet, twisted pairs of coaxial cable
should be used. The characteristic impedance or the transmis-
sion media should be approximately 1202 such as twisted pairs
of #26 wire or 10082 coax. A possible choice is cables with a
characteristic impedance Ry of 100£2 such as ribbon cable or
flat cable with controlled impedance. Resistive pull-ups at the
receiving end can be used to increase noise margin. Where re-
flection effects are unacceptable, the line must be terminated
in its characteristic impedance. A method shown in Figure 19

Vee Vee
Ra
Rg = CHARACTERISTIC Ro
IMPEDANCE OF LINE
Rg

DATA
IN

TWISTED PAIR

ENABLE OR COAX STROBE

Ra = Rp =224
RA =20

Figure 19. LS Driving Twisted Pair.



has the output of the line tied to Vg through a resistor equiv-
alent to the characteristic impedance of the line. As the output
impedance of the LS driver is low and must sink the current
through it, in addition to the current from the inputs being
driven, a useful technique is to terminate the line in a voltage
divider with two resistors, each twice the line impedance. This
reduces the extra sink current by 50%. Where the line exceeds
five feet in length it is preferable to dedicate gates solely to
line driving.

For additional noise immunity when driving long lines, a dif-
ferential line driver and line receiver may be used. These dedi-
cated line interface circuits drive a twisted pair of wires differ-
entially, permit easy termination of lines and provide excellent
common mode noise rejection.

The Am26LS31 driver and Am26LS32 and Am26LS33 are
quad differential line drivers and receivers satisfying the inter-
face requirements of EIA RS-422 and 423 as well as military
applications, Figure 20. They are designed to operate off the
standard 5V power supplies of the LS logic devices. More
applications information on line termination techniques is
provided on the above mentioned device data sheets.

CROSS-TALK AND RINGING

These two problems may be experienced with all forms of high
speed digital logic. Crosstalk is the coupling of energy from
one circuit to another via real or parasitic capacitance and in-
ductance. Ringing is the possible rebound of the signal into the

input threshold region (0.8 — 2.0V) following a HIGH-to-LOW
level change. When a driver switches from a HIGH-to-LOW
state the output voltage should fall below the threshold value.
However, a line having a very low characteristic impedance
does not allow transistor Q5 in the NAND gate example to sat-
urate, and the resulting output voltage may not be low enough
to switch an adjacent device until two or more line delay times.
The low current levels at which LS devices operate, coupled
with the low output impedance in both HIGH and LOW Logic
states, minimize crosstalk effects. Input clamp diodes provided
on all LS devices are extremely effective in reducing ringing
phenomenon.

Care should be taken to insure that signals with falling edges
faster than 2.5-3ns/volt are not coupled into the input of an
LS function. Even though the signal may not pass into the
threshold region, if the pulse edge is fast enough, sufficient
energy may be capacitively coupled into a sequential device to
cause it to change state: High speed Schottky elements in a
test setup can exceed this limit. However in an active system,
the edges will generally be slowed sufficiently to eliminate any
problem.

1/4
Am26LS31

DATA
INPUT

1/4

DATA
Am26LS32

ouT

/4

A
Am26L532 oAt

ouT

/4
Am26LS32

Figure 20.

SHIELD OR COMMON GROUND RETURN

Differential Line Driving and Receiving with the Am26LS31 and Am26LS32.
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RELIABILITY REPORT
SCHOTTKY AND LOW-POWER
SCHOTTKY TTL DEVICES

By Lawrence Drake and Jeff Kersey

RELIABILITY TESTING OF SCHOTTKY DEVICES

Reliability testing of AMD TTL devices using gold-doped and
Schottky (S and LS) processes shows both technologies to be
extremely stable. Life test data (MIL-STD-883, Method 1005
for Group C, subgroup 5 testing 1000 hours, 125°C Operating
Life) for 3610 parts yielded two failures — one slightly out
of specification at 256°C only, the other suspected to have been
damaged by handling. Even considering the two failures, the
failure rate is only 0.05% per thousand hours at 125°C or
0.0005% per thousand equivalent at 70°C (1 e v acceleration
activation energy). Three lots (231 parts) were Schottky TTL
devices.

The basic design reliability of Schottky technology has been
demonstrated in an extended life test on special circuit patterns
devised so that individual circuit elements could be measured.
Two groups of 22 of these special test patterns were stressed as
indicated in Table 1 at 125°C. Change in the parameters were
recorded at 11,000 hours for Group | and 10,000 hours for
Group Il and are presented in Tables Il and Ill. No device
failures occured during these tests and no significant drifts or
trends are evident. Several leakage parameters (I|H, ICEQ. LK)
have high percentage changes but the absolute values are in the
nanoamp range and approach the measurement systems re-
solution limit. Decreases as well as increases in these currents
occurred so trends are not indicated.

Several devices (74LS174, 7415175 and 25LS161) were
checked for parameter drift during 1000 hour Life Tests at
125°C using a MIL-STD-883, Method 1005, Condition C
(Steady-State, Power and Reverse Bias) circuit. As can be seen
from Tables IV, V and VI, no significant change occurred;
again no device failures in any of these tests. The tests for the
74LS174’s and 74LS175 contained 4 reference or control
units, not subjected to the test, but included in the pre and
post-test measurements. In most instances the test parts para-
meter shift was within measurement spread for the control
units.

Several Group C tests as previously mentioned have been run
on Schottky devices. These tests as well as the ones previously
discussed are presented in Table VII.

FAILURE MECHANISM OF TTL MSI/LSI CIRCUITS

Standard TTL circuits: AMD's experience as well as that of
the Military as reported in RADC Reports and other sources
indicate that bond lead wire and package defects account for
more than half of device failures. Diffusion and other bulk
defect, oxide faults, metallization damage and other die fabri-
cation anomalies cause 10 to 156% of failures. Surface problems
contribute 20 to 40%. Die fabrication problems do cause some
yield loss but are not time-stress dependent failure mechanisms.
Thus assembly anomalies and surface effects are the usual life
limiting items.
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Schottky/LS Circuits: Schottky diodes made by a simple
metal-semiconductor contact have a reverse characteristic
that is predominantly edge leakage, Figure 1a. Most Schottky
diodes have superimposed on them an annular diffused junc-
tion diode of a higher breakdown than that expected of the
Schottky diode. This ‘“guard ring’’ allows the Schottky diode
to avalanche breakdown as expected by theory, Figure 1b. In
addition non-guard ring Schottky diodes suffer degradation of
the reverse leakage characteristics if biased into breakdown
repeatly; for this reason our devices are designed so that no
user accessible non-guard ring Schottky diodes exist. Other
than this anticipated potential problem corrected by design
there appear to be no distinct Schottky failure mechanisms in
non-aluminum contact Schottky devices.

SCHOTTKY PROCESSING DETAILS

Processing of Schottky devices is identical to that of TTL
devices, with the exception of the gold doping steps, to the
point where contact openings have been etched. Following the
contact etch, platinum is sputtered to form a uniform deposi-
tion across the surface of the wafer. This is followed by a high-
temperature sinter to form platinum silicide in each contact
window. All unreacted platinum is stripped with an etchant
not active on the platinum silicide. Platinum silicide remains in
the contact windows and no photomasking was involved, just a
selective etch.

The nextstep is the deposition of the titanium tungsten barrier
material followed by the aluminum layer. Both layers are then
etched to delineate the circuit intra-connect pattern using stan-
dard photomasking techniques.

The entire process seems complicated at first glance because of
the three-layer structure that results, but each layer serves a
definite purpose.

Platinum silicide forms the actual Schottky barrier junction and
produces a reliable diode with stable and predictable character-
istics. Platinum could conceivably be used as the current carry-
ing intra-connect metallization but there is no platinum etch
compatible with current photomasking materials.

Tungsten is required to prevent the diffusion of aluminum into
the platinum silicide junction; however, tungsten alone has a
tendency to peel because of poor adherence to the SiO2. The
addition of titanium solves the adhesion problem and the re-
sulting composite material has etch characteristics similar to
aluminum so that-only one photomasking and etch operation
is necessary to define the intra-connects, rather than separate
operations for Ti-W and A1.

Surface passivation and scratch protection is applied and etched
in exactly the same manner as those devices using aluminum
metallization only.

Extensive life test data on this structure proves that it is a re-
peatable, stable, and reliable process.
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COMMENTS Using this value and a Poisson distribution an equivalent 70°C
failure rate of no worse than 0.001% per thousand hours is

Data has been presented from an ongoing reliability program 8
P goind estimated at a 90% confidence.

for Schottky devices. No device failures have occurred in nearly
one-half million unit hours of life testing at 125°C. Current Schottky and LS integrated circuits provide improved perfor-
data from various sources indicate that | e v is a conservative mance over standard gold-doped TTL devices at the same high
value for activation energy in calculating acceleration factors. reliability experienced with these non-Schottky parts.

a) Discrete Schottky Diode.
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Figure 1. Schottky Device Construction.
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TABLE |

LIFE TEST BIAS CONDITIONS

Standard Gate Gate ON
Schottky-clamped 2-input TTL Output open
NAND gate Vce =5.0v

Phase-Splitter Geometry Ig = 1TmA
1.0 mil emitter, non-guard ring Ic =5mA
Schottky clamp diode Emitter = GND

Output Geometry Ig =4mA
4.5 mil emitter, guard-ring Schottky | Ic=20mA
clamp diode Emitter = GND

Resistors
6002 base resistor in series with a IR =7.8mA
4082 emitter resistor.

Schottky Diode
0.5 mil x 3.0 mil, non-guard ring Ip = 10mA
structure

Metallization Run
0.2 mil by approximately 60 mil I =10mA

Ambient Temperature 125°C

TABLE Il

TEST PATTERN GROUP |
11,000 HR DATA SUMMARY

Average %

Initial Average Average

Structure Parameter Value | Delta| Delta
Vos 179V (=) 1.1mV .61
Standard VoL .398v (=) 8.3mVv 2.1
Gate VOH 2.954V (+) 6.3mV 21
hH B17uA (+)  .34pA 107.0
Ve 626V (+) 5.0mV 8

Phase- VBE 827V (+) 1.4mV A7
Splitter VSAT 518V (+) 1.7mVv .33
Geometry hrg 58.00 (-) 3.2 5.5
IcCEO .04uA .03uA 83.0

VBC 621V (+) 2.1mV 34

VBE 848V (+) 2.0mV 24

Output VSAT 345V 3.4mv 99

Geometry

hEE 66.00 (=) 1.3 197
Iceo 025uA (=) .023uA 92.0

Resistors Y 527V (+) 4.7mV .89
VsBD @ 100uA 398V (+) 8.0v 20

Schottky VSBD @ 10mA 630V (+) 3.0mV 48
Diode ILK 08uA (=) .08uA 79.0
VBR 245V (+) 1.6V 6.4
Metal Run \Y 117.0mV (+)42mVv 35.9
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TABLE 11l

TEST PATTERN GROUP I
10,000 HR DATA SUMMARY

Average %
Initial Average Average
Structure Parameter Value |Deltal Delta
Vos 249V (+) 2.3mV 92
Standard VoL 489V 1.7mV .35
Gate VoH 2.958V 3.6mV 12
™ 114uA (+) .09uA 81.0
Vge 563V () 2.0mv 36
Phase- VBE 841V (+) 2.5mVv .3
Splitter VSAT .718Vv 1.4mV 19
Geometry hrg 28.4 .2 7
IcEO .298uA (=) .3uA 101.0
Vee 551V (+) 4.5mV .82
VBE 849V (+) 1.9mVv .22
Output VSAT 432v 1.4mv 25
Geometry
heg 62.0 5 8
ICEQ 2.03uA (=) .32uA 15.8
Resistors \ 562V (=) 2.4mvV .46
VSBD @ 100uA .328V (+) 2.1mVv .64
Schottky VSBD @ 10mA .566V (+) 3.0mV .53
Diode ILK .09uA .09uV 100.0
VBR 24.9V 97mV .39
Metal Run \ 124.0mV 6.4mV 5.2
TABLE IV
1000 HOUR LIFE TEST DATA
FOR Am25LS161
Test Limit Initial Value Delta @ 1000 Hrs.
No. Parameter Min. Max. Min. Typ. Max. Min. Typ. Max. | Units
101 Input Clamp Voltage —-1.5 —.822 —.839 —.921 -.019 —.027 —.113 Volts
141 Input LOW Current —800 —493 —~576 —656 +1.0 —-1.0 —2.3 LA
143 Input HIGH Current @ 2.7V 40 0 0 0 0 0 0 LA
144 Input HIGH Current @ 7.0V 200 0 0 0.9 0 0 1.4 nA
200 Output HIGH Voltage 25 3.04 3.07 3.1 —.01 0 +.03 Volts
202 Output Short-Circuit Current —-15 -85 -32.0 -35.9 ;42.5 -8 -1.4 —4.2 mA
204 Output Leakage Current - - 0 0 1.0 0 0 -1.0 uA
205 Output LOW Voltage at Ig_ = 3mA 04 271 .295 .328 -.007 0 .005 Volts
206 Output LOW Voltage at Ig|_ = 4mA 045 223 .242 .265 —.008 0 .005 Volts
300 Power-Supply Current, all Outputs HIGH 31 18.0 21.2 24.2 -.20 0 .60 mA
302 Power-Supply Current, all Outputs LOW 32 195 229 25.7 —.20 0 .80 mA
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TABLE V

1000 HOUR LIFE TEST DATA
FOR Am74LS174

Typical Average
Initial Percent
Parameter Value Change
Substrate Leakage OuA 0
Min V¢ to Function 219V 0
Schottky Voltage @ 100uA 484V 0
VQH. Output High Voltage 2.92v -1
Isc, Short-Circuit Output Current 26.38mA 0.3
Icex, Output Leakage 7.85uA 0
VoL1.Output Low Voltage @ 4mA .270v 0.05
VL2, Output Low Voltage @ 8mA 328V 0
liL, Input Low Current 171uA -0.9
Vih, Input Threshold Voltage 1.015V 0.2
l|H, Input Leakage .04uA -12
118, Input Breakdown Current OuA 0
Vic. Input Clamp Diode 894V 06
Icc, Supply Current @ 5.5V 13.54mA 0.3
IcMm. Supply Current @ 7V 18.46mA 0
tpd+, CP to Qg 11.99ns 0
tpd—. CP to Qg 11.44ns 0.1

TABLE VI

1000 HOUR LIFE TEST DATA
FOR Am74LS8157

Typical Average
Initial Percent
Parameter Value Change
Substrate Leakage TuA o
Min V¢ to Function 2.84V 0.09
Schottky Voltage @ 100uA 452V 0.2
VOH. Output HIGH Voltage 2.92V 2.92v 0
Isc, Short-Circuit Output Current 26.4mA 03
Icex. Output Leakage OuA 0

VoL1, Output Low Voltage @ 4mA 277V 0
VL2, Output Low Voltage @ 8mA 331V 0
i, Input Low Current 313uA 0.3
Vith, Input Threshold Voltage 1.08V 0
I|H. Input Leakage 0.5uA 0
1), Input Breakdown Current OuA 0
V\c. Input Clamp Diode 837V 0
Icc. Supply Current @ 5.5V 10.1mA 0
Icm. Supply Current @ 7V 13.48mA 0
tpd+, TA to 1Y 5.1ns 0.3
tpd— 1A t0 1Y 5.4ns 0




Reliability Report

TABLE VI
125°C LIFE TEST DATA
Thousand 70°C Equivalent
Device Test Type No. Parts Hours on Test Unit Hours Failures Failure Rate*

Test Pattern | Design 22 11,000 Hr. 242 4] 0.008% per thousand hours
Test Pattern 11 Design 22 10,000 Hr. 220 o] 0.009
74L8174 Param. Drift 20 2,000 Hr. 80 0 0.02
74L5175 Param, Drift 20 2,000 Hr. 80 0 0.02
25LS161 Param. Drift 100 1,000 Hr. 100 0 0.02
74L8157 Group C Life 77 1,000 Hr. 77 0 0.02
7415161 Group C Life 77 1,000 Hr. 77 0 0.02
7418193 Group C Life 77 1,000 Hr. 77 0 0.02

TOTAL DEVICE — 371 491 (4] 0.001

*Equivalent failure rate at 70°C calculated from Poisson distribution of a zero defect sample and activation energy or 1.0 ev for acceleration factor.
Equivalent failure is not greater than the quoted value at 90% confidence.
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Definition of Standard Low-Power Schottky Terms

DEFINITION OF A.C. SWITCHING TERMS LOW-POWER SCHOTTKY
(All switching times are measured at the 1.3V logic level unless otherwise PARAMETER MEASUREMENTS
noted.)

LOAD TEST CIRCUIT FOR THREE-STATE OUTPUTS

fmax The highest operating clock frequency. TEST

tpLH The propagation delay time from an input change to an out- POINT Vee
put LOW-to-HIGH transition. ? St AL T
. . . FROM OUTPUT
tpHL The propagation delay time from an input change to an UNDERTEST
output HIGH-to-LOW transition.
tpyy Pulse width. The time between the leading and trailing PR%LB'EN,E;‘;%,% > ALL DIODES
edges of a pulse. CAPACITANCE < ske 1N3064
ty Rise time. The time required for a signal to change from 10% \o
to 90% of its measured values. o] o J_
tf Fall time. The time required for a signal to change from 90% = —
to 10% of its measured values. N i dard \ Ra:S 4S5 closed
. . . . . te: or stan rd totem-pole outputs, remove : an closea.
tg Set-up time. The time interval for which a signal must be ° anca 1= 2
applied and maintained at one input terminal before an
active transitipn occurs at another input terminal. SET-UP, HOLD, AND RELEASE TIMES

th Hold time. The time interval for which a signal must be

retained at one input after an active transition occurs at oata . YWVWW V‘VAV‘VAVAV
another input terminal. INPUT A'A'A'A'Avﬁ "V‘V‘V‘V‘Y‘

tR Release time. The time interval for which a signal may
be indeterminant at one input terminal before an active

transition occurs at another input terminal. (The release time 13v
falls within the set-up time interval and is specified by some ov
manufacturers as a negative hold time).
. . . 3V
tyz HIGH to disable. The delay time from a control input change VW MWW
to the three-state output HIGH-level to high-impedance O'V

transition (measured at 0.5V change).

t z LOW to disable. The delay time from a control input change
to the three-state output LOW-level to high-impedance transi-
tion (measured at 0.5V change).

tzy Enable HIGH. The delay time from a control input change
to the three-state output high-impedance to HIGH-level
transition. PROPAGATION DELAY

tz Enable LOW. The delay time from a control input change

to the three-state output high-impedance to LOW-level N EE———
L SAME PHASE
transition. INPUT TRANSITION ;’3\/
H Y
PLH ‘PHL—I———'
| ——— VoH

Notes: 1. Diagram shown for HIGH data only. Output transition may
be opposite sense.
2. Cross hatched area is don’t care condition.

DEFINITION OF D.C. TERMS ﬂ b

. PLH TPHL
H HIGH, applying to a HIGH volta<ge level. OPPOSITE PHASE 13\;\/
L LOW, applying to a LOW voltage level. INPUT TRANSITION o'v
[} Input.
0 Output. PULSE WIDTH

Negative Current Current flowing out of the device.
Positive Current Current flowing into the device. LOW HIGH-LOW ﬂ v
e PULSE d R
ljL LOW-level input current with a specified LOW-level } |
Pw

voltage applied.
i HIGH-level input current with a specified HIGH-level iR Lo \

it

voltage applied.

loL LOW-level output current. ENABLE AND DISABLE TIMES
loy HIGH-level output current.

Isc  Output short-circuit source current. Enable Disable "
Icc  The supply current drawn by the device from the Ve CONTROL __ \ L3V
INPUT

ower supply. ’2—; ov
P p.p v . —f—tze wz 4
ViL Logic LOW input voltage. —_——~a5V o5y
Viy Logic HIGH input voltage. NORMALLY Low o orEN 13V \:(;5\/

L
VoL LOW-level output voltage with Ig_ applied. F*i—‘ZH f .
Von HIGH-level output voltage with Igy applied. OUTPUT . 2—_—AK:': j:v
NORMALLY HIGH s, OPEN : oy
1 oy !

Notes: 1, Diagram shown for Input Control Enable-LOW and Input
Control Disable-HIGH.
2. Sq and Sy of Load Circuit are closed except where shown.

Note: 1. Pulse Generator for All Pulses: Rate < 1.0MHz; Z, = 5082;
ty < 15ns; tf < 6ns.
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Am25LS07-Am25LS08

Hex/Quad Parallel D Registers With Register Enable

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION
® 4-bit and 6-bit parallel registers The Am25LS07 is a 6-bit Low Power Schottky register with
® Common Clock and Common Enable a buffered- common register enable. The Am25LS08 is a
® Positive edge triggered D flip flops 4-bit register with a buffered common register enable. The
® Am25LSd. c. parameters including: devices are similar to the Am54LS/741L.5174 and Am54LS/
VoL =045V at Ig = 8mA 74LS175 but feature the common register enable rather
Fan-out over military range = 22 than common clear
440uA source current '
® Second sourced by Tl as 54L.S/74LS378 and 379 Both registers will find application in digital systems where
® 100% product assurance screening to MI1L-STD-883 information is associated with a logic gating signal. When
requirements the enable is LOW, data on the D inputs is stored in the
register on the positive going edge of the clock pulse. When
the enable is HIGH, the register will not change state re-
gardless of the clock or data input transitions.
LOGIC DIAGRAMS
Am25LS07
Do D1 D2 D3 D4 Ds
w—o—g 2 2 2 : s
cP D ce D cP D cpP D cpP D cp D
E E E E E E
|‘ Q ,_’ Q [_‘ Q r Q Q l_— Q
e—o>—d : ! :
Qo Qi Q2 Q3 Q4 Qs
Am25LS08
Do Dy Dy Dy
| | ol
@ —>o 1 1 - 3
cp D cP D cP D cP D
E E E E
r a__a a__a J—— i_Qa r a__a
e . | | T ! 1
=P 1 1 T
T Qo ST Q@ o a3 o3
CONNECTION DIAGRAMS LOGIC SYMBOLS
Top Views
Am25L807 Am25LS08 Am25LS07 Am25L.S08
Vec 95 Os D4 Q4 D3 Q3 CP Voc Q3 Q3 D3 D T 0qp cP Vs o4 6 om o3 oo 5 L
oo nanmn OO0 00n0 ST L1 Sl
16 15 14 13 12 11 10 9 16 15 14 13 12 11 10 9 Do D D D3 Di D: et o o 10 05
Am25L.507 Am25L.508 R 66T AEeveTER b s-oT REaISTER
L) [ Qo Q1 Q2 Q3 Q4 05 Q@ O Q Q3
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 [ I l r l I ? I ? l T , ? I
QUUUUUUU I:Ju[:]uuyuu 2 5 7 10 12 15 3 2 6 7 11 10 14 15
E Q Dy D; Q; Dy Qp GND E Q Q Dy Dy @ Q; GND
VCC =Pin 16
Note: Pin 1 is marked for orientation. GND =Pin 8
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ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

Am25L.S07 ¢ Am25LS08

com’'L Ta=0°Cto +70°C Vee = 5.0V £ 5% (MIN. =4.75V MAX. =5.25V)
MiL Ta =—55°C to +125°C Vce = 5.0V £ 10% (MIN. =450V MAX. =550V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min (Note 2) Max. Units
Vv =MIN,, | = —440uA coM’L 2.7 34
Vou Output HIGH Voltage cc OH " Volts
VIN = ViHor ViL MiL 25 3.4
\" = MIN. loL=4mA 0.4
VoL Output LOW Voltage cc oL Volts
VIN = VIHOor Vi loL=8mA 0.45
i logi H
Vi Input HIGH Level Guaranteed input logical HIG 2.0 Volts
voltage for all inputs
v | LOW Level Guaranteed input logical LOW CcoM’'L 0.8 Volts
L nput eve voltage for all inputs MiIL 0.7
V) Input Clamp Voltage Vee = MIN, iy = —18mA —-1.5 Volts
Clock, E —0.36
In \Y = MAX., VN = 0.4V - mA
e put LOW Current cc IN Others 024
i Input HIGH C Vee = MAX., Vi = 2.7V Clock, € 2 A
IH p urrent cc » VIN =2, Others 12 7
I Input HIGH Current Vcee = MAX., VN = 7.0V 0.1 mA
Isc Output Short Circuit Current _
(Note 3) vee = MAX. -15 -85 mA
1 Py S ly C t A\ MAX. (N 4) LSo07 16 2 A
r Su ren = . ot m.
cc ower Supply urre ce ¢ Ls08 1 18

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Voc = 5.0V, 25°C ambient and maximum ioading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Outputs open; enable grounded; data inputs at 4.5V, rneasured after a momentary ground, then 4.5V applied to the clock input.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

~55°C to +125°C

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous

—0.5V to +7.0V

DC Voltage Applied to Outputs for HIGH Output State

—0.5V to +Vc max.

DC Input Voltage

—0.5V to +7.0V

DC Output Current, Into Outputs

30mA

DC Input Current

—30mA to +5.0mA

SWITCHING CHARACTERISTICS

(Ta =+25°C, Ve = 5.0V)

Parameters Description Min. Typ. Max Units Test Conditions
tPLH Clock to Output 13 20 ns
tPHL Clock to Output 13 20 ns
tow Clock Pulse Width 17 ns
ts Data 20 ns CL =15pF
ts Enable 30 ns R =2.0kQ
th Data 5.0 ns
th Enable 5.0 ns
fmax (Note 1) | Maximum Clock Frequency 40 65 MHz

Note 1. Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on ty, tf,
pulse width or duty cycle.
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Am25LS07 ¢ Am25LS08

SWITCHING CHARACTERISTICS Amzots ot | Amasis miL
Ta = 0°C to +70°C Tp = —55°C to +125°C
Vce = 5.0V £5% Vce = 5.0V =10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Clock to Output 30 35 ns
tpHL Clock to Output 30 35 ns
tow Clock Pulse Width 26 30 ns
ts Data 30 35 ns C, = 50pF
tg Enable 43 50 ns RL = 2.0k
ty Data 1 12 ns
ty Enable 1 12 ns
fmax (Note 1)|Maximum Clock Frequency 30 25 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

DEFINITION OF FUNCTIONAL TERMS FUNCTION TABLE
Dj The D flip-flop data inputs.
E Enable. When the enable is LOW, data on the Dj inputs is Inputs Outputs
transferred to the Qj outputs on the LOW-to-HIGH clock E D; CcP o ai
transition. When the enable is HIGH, the Q; outputs do not " X X NG NG
change regardless of the data.or clock input transitions. L X H NG .
gFI’G:Iock .Pf,l|Se for the register. Enters data on the LOW-to- L X L NC NC
transition. ‘ L L R L H
Qj The TRUE register outputs. L H N L
Q; The complement register outputs
H=HIGH NC = No Change
L =LOW X =Don’t Care

t = LOW-to-HIGH Transition
@; on Am25LS08 Only

LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT DRIVEN INPUT

it

Note: Actual current flow direction shown.
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Am25LS07 ¢ Am25LS08

APPLICATION
Do Qo
Dy o
D 8
INPUT -
DATA BUS D3 § 03 WORD 1
oy oy
Ds Qs
e E
Do Qo
by 0O
0 3 o
. B o WORD 2
A A Yo 3 g 3
D4 Qg
SELECT 05 Q5
cP E
8 ——— 8 “wp—m————— l
Am25L5139 1
Yy fo————————
Do Qo
D1 Qy
ENABLE ————OfG Y3 O——— IS
D & O
o WORD 3
D3 & 03
bsg < o4
Ds Qs
CcP E
Do Qo
04 Q
o 8 o
? g 2 WORD 4
b3 ¢ Q3
os 04
Os Qs
cP E
cLock
Selective Register Loading of Data on Synchronous Clock.
Metallization and Pad Layout
Am25LS07 Am25L.S08
B E 1 16 Vce
E 1 16 Vee
Qg 2————‘ l———15 Qg Q 2 15 03
; 14 Dg
Dp 3 2 o] % 3 14 Qg
D, 4 = 13 Dy
S 13 D3
Q5 i 20 Y 12 Dy
gl . —
Dy 6 - 11 D3 Q s 1" aqQ
o J \ 0% Q7 0 a
GND 8 9 cp 1 2
GND 8 g cp
DIE SIZE 0.075" X 0.084"" DIE SIZE 0.075” X 0.061""




Am25LS09

Quad Two-Input, High-Speed Register

DISTINCTIVE CHARACTERISTICS

® 4-bit register accepts data from one-of-two 4-bit input fields

Edge triggered clock action

Second sourced by T.I. as 54L.S/74L.S399

Am25LS d.c. parameters including:

— VoL =045V at Ig| = 8mA

— Fan-out over military range = 22

— 440uA source current

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS09 is a dual port four-bit register using ad-
vanced Low Power Schottky technology to reduce the
effect of transistor storage time. The register consists of
four D flip-flops with a buffered common clock, and a two-
input multiplexer at the input of each flip-flop. A common
select line, S, controls the four multiplexers. Data on the
four inputs selected by the S line is stored in the four flip-
flops at the clock LOW-to-HIGH transition. When the S in-
putis LOW, the D;, input data will be stored in the register.
When the S input is HIGH, the D;g input data will be
stored in the register.

LOGIC DIAGRAM

Ooa Oos 01a Dig D2a D2g 03a D38
o I | |
D D D D
cP—b cP cp cP cp
Q Q Q
Qg 1 Q2 Qa3
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
3 4 6 5 11 12 14 13
Vcc Q3 D3a D3g Do D2a Q2 CP J I l I I I l
O00000mn Doa Do Dia D16 D2a D28 Daa Dis
B 15 14 13 12 11 10 9
1—s
Am25L509
9—]cp
Q Q Q.
® ;2 3 4 s 6 7 8 % ! 2 3
EpEEEEEEEEERERS| T T
S Qo Doa Dog D1g D1a Q7 GND 2 7 10 15
Vee = Pin 16
Note: Pin 1 is marked for orientation. GND = Pin 8

37




Am25LS09

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COML  Tp=0°Cto+70°C Voo =5.0V £ 5% (MIN. =475V MAX. = 5.25V)
MIL Tp=-B55°Cto+125°C  Vgc=50V:10%  (MIN.=450V MAX.=550V)

DC CHARACTERISTICS OVER OPERATING RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN,, | = —440uA comM’L 2.7 3.4
Vo Output HIGH Voltage ce OH " Volts
VIN =ViHor VL MiL 25 3.4
Vee = MIN. loL =4mA 0.4
VoL Output LOW Voltage cc oL Volts
VIN = ViHor ViL loL=8mA 0.45
Vin Input HIGH Level Guaranteed m;.)ut,loglcal HIGH 20 Volts
voltage for all inputs
G teed i t logical LOW MIL 0.7
ViL Input LOW Level uarantes m;?u ogiea Volts
voltage for all inputs com'L 0.8
Vi Input Clamp Voltage Vee =MIN,, Iy = —18mA -15 Volts
Clock, S —0.36
1 = X. = 0. .
w Input LOW Current Vee = MAX., Vi = 0.4V Others Z0.24 mA
‘Clock, S 20
hH Input HIGH Current Ve = MAX,, Vi = 2.7V Others 14 KA
I Input HIGH Current Vee = MAX,, VN = 7.0V 0.1 mA
Qutput Short Circuit Current _
Isc (Note 3) Vee = MAX. —15 -85 mA
Icc Power Supply Current Ve = MAX. (Note 4) 1" 18 mA

Notes: 1. For conditions shown as MIN. or MA X. use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Measured with Select and Clock inputs at 4.5V; all data inputs at OV; all outputs open.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto+7.0V
DC Voltage Applied to Outputs for High Output State ) - o —0.5V to +Vgc max.
DC Input Voltage o —0.5Vto+7.0V
DC Output Current, Into Outputs o 30mA
DC Input Current —30mA to +5.0 mA

SWITCHING CHARACTERISTICS
(Ta =+25°C, Ve = 5.0V)

Parameters Description Min. Typ. Max. Units Test Conditions
tPLH Clock to Q HIGH . 13 20 ns
tPHL Clock to Q LOW 13 20 ns
tow Clock Pulse Width 17 ns
tg Data Set-up Time 20 ns CL = 15pF,
tg Select Input Set-up Time 30 ns R =2.0kQ
th Data Hold Time 5 ns
th Select Input Hold Time 0 ns
fmax (Note 1) Maximum Clock Frequency 40 MHz

Note 1. Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on tr, tf,
pulse width or duty cycle.
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Am25LS09

SWITCHING CHARACTERISTICS AmzsLs ComL | Amzsts wiL
Tp = 0°C to +70°C Tap = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Clock to Q HIGH 30 35 ns
tpHL Clock to Q LOW 30 35 ns
tow Clock Pulse Width 26 30 ns
tg Data Set-up Time 30 35 ns C_ = 50pF
tg Select Input Set-up Time 43 50 ns RL = 2.0kQ
th Data Hold Time 11 12 ns
th Select Input Hold Time 4 5 ns
fmax (Note 1)} Maximum Clock Frequency 30 25 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

DEFINITION OF FUNCTIONAL TERMS FUNCTION TABLE
Doa. D1A, D2a, D3a The “A” word into the two-input
multiplexer of the D flip-flops. SELECT | CLOCK | DATA | INPUTS | OUTPUT

. X S CcP Dia Dig Q;
DoB. D1B, D2, D3g The ““B” word into the two-input
multiplexer of the D flip-flops. L t L X L
Qq, Q1, Q2, Q3 The outputs of the four D-type flip-flops of L + H X H
the register.

. . H 1 X L L
S Select. When the select is LOW, the A word is applied to
the D inputs of the flip-flops. When the select is HIGH the B H 1 X H H
word is applied to the D inputs of the flip-flops.
H = HIGH Voltage Level L = LOW Voitage Level

CP Clock Pulse. Clock pulse for the register. Enters data on X = Don't Care i
the LOW-to-HIGH transition of the clock line. + = LOW-to-HIGH Transition

L}

0,1,2,0or3

Am25LS ¢ Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING QUTPUT

DRIVEN INPUT

Note: Actual current flow direction shown.
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Am25LS09

APPLICATIONS

92

64—

Am0026

o:
Dza as
28

o o
o1 o 1 2
o0s § |E— Am2802
o 2 256 x4 DYNAMIC
3A a __’——‘ SHIFT REGISTER
boa < N
D1a
Do %

D28
D1
Dos

D2
D1a

Am25L509

Q3

Q2

o

_J,__J
T_

CLOCK

LOAD/RECIRCULATE

STATIC TEST/OPERATE

Am25L.S09 used in 258 x 4 memory system with load/recirculate control, and 1 x 4 static test capability for the system. MOS interface is one
load at each end. This circuit is especially useful in digital filtering where special algorithms require a static single step operation for testing

purposes.

N

cP1

s2

cP2

s3

CP3

WORD A

WORD B

——l Hira—
Opa D1a D2a D3a Dog D1g D28 O3p
s
Am25L509
cP
Qg Bl Q2 03
WORD 1
Doa D1a D2a D3a Dos Dig D28 D3s
s
Am25LS09
cP
Qo Q Q Q3
WORD 2

1 | Hi
Doa Dia D2a 03a Dog Dig D2g D3g
s
Am25LS09
cp
Qo Q) Q2 Q3
WORD 3

Am25LS09 used to store a ward from either data bus A or data bus B.

Metallization and Pad Layout

Doa 3
Dog 4
Dig 5
Dia 6

GND 8

l———ls Q3

14 D3p

13 Dgg
12 Dyg

———11 Dpp

L———m Q

DIE SIZE 0.075" X 0.061"
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Am25LS14

8-Bit Serial/Parallel Two’s Complement Multiplier

DISTINCTIVE CHARACTERISTICS

® Two’s complement multiplication without correction
® Magnitude only muitiplication

® Cascadable for any number of bits

® 8-bit parallel multiplicand data input

® 25MHz minimum clock frequency

® Second sourced by T.1. as the SN54L.S/74L.S384

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS14 is an 8-bit by 1-bit sequential logic element
that performs digital multiplication of two numbers repre-
sented in two’s complement form to produce a two’s comple-
ment product without correction by using Booth’s algorithm
internally. The device accepts an 8-bit multiplicand (X input)
and stores this data in eight internal latches. The X latches are
controlled via the clear input. When the clear input js LOW, all
internal flip-flops are cleared and the X latches are opened to
accept new multiplicand data. When the clear input is HIGH,
the latches are closed and are insensitive to X input changes.

The multiplier word data is passed by the Y input in a serial
bit stream — least significant bit first. The product is clocked
out the S output least significant bit first.

The multiplication of an m-bit multiplicand by an n-bit multi-
plier results in an m + n bit product. The Am25L.514 must be
clocked for m + n clock cycles to produce this two’s comple-
ment product. Likewise, the n-bit multiplier (Y-input) sign bit
data must be extended for the remaining m-bits to complete
the multiplication cycle.

The device also contains a K input so that devices can be cas-
caded for longer length X words. The sum (S) output of one
device is connected to the K input of the succeeding device
when cascading. Likewise, a mode input (M) is used to indicate
which device contains the most significant bit. The mode input
is wired HIGH or LOW depending on the position of the 8-bit
slice in the total X word length.

LOGIC DIAGRAM

Xy Xg Xg X4 X3 Xy X4 Xo
D D ) [ D [} D D
E Q E Q E Q E Q E Q E Q E Q E Q
l | ] ] ! 1 ! |
(CCR)
Yo
Y ——Do—— D o=
cp
CLR
Ay Ag A A A A A A
| . cLean 5 4 3 2 1 o
ADDER/SUBTRACTOR AND REGISTERS
e
7 cp " K SUM
cLoCK D o l
(cP)
D afp——Ss
] »e
cp
< l': cin
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
< M 121314 2 3 4 5
ial= Y =l HEERENE
x3[]2 sy . X7 Xg X5 X4 X3 Xz Xy Xg
—O| CLR
x2[]3 14[7] %a 15 —— ¥
x[]a 13[]xs 10 —K Am25LS14
Am25LSl4 9 —Mm
“Xo |: 5 12 :| Xg ; o
s
s[]e I mEs
ce[]7 0[]k
0 0 e
ano[]8 9 m
Ve = Pin 16
Note: Pin 1 is marked for orientation. GND =Pin 8




Am25LS14
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am25LS14XC Ta=0°Cto+70°C Vg = 5.0V £5% (COM'L) MIN. = 4.75V MAX. = 5.25V
Am25LS14XM Tp = —65°C t0 +125°C Vce = 5.0V £10% (MIL) MIN. = 4.5V MAX. = 5.5V
. . TYP. .
Parameters Description Test Conditions(Note 1) Min. (Note 2) Max. Units
- - L 25 34
Vee =MIN,, Ign = —1.0mA M - '
V Output HIGH Volt: Volts
OH uied orase VIN =ViHor ViL com'L 2.7 34
| =8.0mA 0.4
Vee = MIN. oL
Volts
VoL Output LOW Voltage VIN = ViH or VL ToL —12mA 045
ViH Input HIGH Level Guaranteed input logical HIGH 2.0 Volts
voltage for all inputs
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs 0.8 Volts
\7 Input Clamp Volitage Vee = MIN, Iy = —18mA -1.2 Volts
X, M —0.48
K,CLR -1.2
e Input LOW Current Vee = MAX., VN = 0.4V mA
cp -1.6
Y -3.2
X, M 20
K,CLR 30
K Input HIGH Current Vee = MAX., VN = 2.7V HA
CcP 40
Y 80
Iy Input HIGH Current Vee = MAX,, VN = 5.5V 1.0 mA
Isc Output Short Circuit Current Ve = MAX. _15 _85 mA
(Note 3)
Icc Power Supply Current Vee = MAX. 91 155 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vgg = 5.0V, 25°C ambient and maximum loading.
3. Duration of the short circuit test should not exceed-one second.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to + V¢ max.
DC Input Voltage —0.5V to +5.5V
Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA
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Am25LS14

SWITCHING CHARACTERISTICS
(Ta =+25°C, Vcc = 5.0V)

Parameters Description Min. Typ. Max Units Test Conditions
t 13 20
PLH Clock to Output ns
tPHL 13 20
tPHL Clear to Output 17 25 ns
t 32
S Y to Clock ns
th 0
t 18
s K to Clock ns
t 0 C = 15pF
t, 13 R =2.0kQ
s X; to Clear ns
th 0
. Clock (HIGH) 15
pw Clock (LOW) 15 "
tow Clear Pulse Width 20 ns
tg Clear Recovery Time (Inactive State) 18 ns
fmax (Note 1)| Maximum Clock Frequency 25 30 MHz

Note 1. Per industry convention, fmay is the worst case value of the maximum device operating frequency with no constraints on ty, tf,

pulse width or duty cycle.

SWITCHING CHARACTERISTICS
OVER OPERATING RANGE*

Am25LS COM’L

Am25LS MIL

Ta =0°C to +70°C

Vce =5.0V £ 5%

Ta = -55°C to +125°C
Vce =5.0V = 10%

Parameters Description Min. Max. Min. Max. Units Test Conditions

t, 24 27

PLH Clock to Output ns
tPHL 27 30
tPHL Clear to Output 33 37 ns
tg 38 45

Y to Clock ns
th 0 [¢]
t
S K to Clock 2 %0 ns
th 0 ° CL = 50pF
L =90p
t 19 23
id Xj to Clear ns R =2.0kQ
t, 0 0
. Clock (HIGH) 18 22
n
pw Clock (LOW) 18 22 *
thw Clear Pulse Width 33 38 ns
i -
t Clear Becovery Time 20 30 ns
(Inactive State)

fmax (Note 1) | Maximum Clock Frequency 20 15 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.




Am25LS14

DEFINITION OF FUNCTIONAL TERMS

Xg, X1, X2, X3, X4, X5, Xg, X7 The eight data inputs for
the multiplicand (X) data.

Y The serial input for the multiplier (Y) data—least signifi-
cant bit first.

S The serial output for the product of X ® Y—least signifi-
cant bit first.

CP Clock. The buffered common clock input for the serial/
parallel multiplier. All functions occur on the LOW-to-HIGH
transition of the clock.

CLR Clear. The buffered common clear for all flip-flops
within the device. When the clear is LOW all flip-flops are
cleared. Also the buffered X-input latch enable. When the
clear input is LOW, the X latches will accept new X-input
data.

K The sum expansion input to the serial/parallel multiplier.
Allows for cascading devices.

M The mode control input for the most significant bit of
the multiplier. It is used in conjunction with cascading to
determine the most significant bit.

INPUT/OUTPUT CURRENT
INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

Note: Actual current flow direction shown.

INPUTS NOM R
X; 15k

Y 4kQ
CLR 6k
cpP 4kQ
K 6k

M 15k

FUNCTION TABLE

INPUTS INTERNAL | OUTPUT
FUNCTION
CLR|CP | K| M| X | VY Y_1 S
- - L Ll -1 - - - Most Significant Multiplier Device
- | = 1CS| H| - | — - - Devices Cascaded in Multiplier String
L - | —|OP| — L L Load New Multiplicand and Clear Internal Sum and Carry Registers
H|-|—-]|-|-1- - - Device Enabled
H t e B L L AR Shift Sum Register
H| t - -1 - L H AR Add Multiplicand to Sum Register and Shift
H{t|—-|-|—-|H L AR Subtract Multiplicand from Sum Register and Shift
H|t|-|-|—-1|H H AR Shift Sum Register
H =HIGH
L =LOW
T = LOW-to-HIGH transition
CS = Connected to S output of higher order device
OP = X; latches open for new data (i =0, 7)
AR = Output as required per Booth's algorithm

Metallization and Pad Layout

CLR Vee
Y
Xa
X3
X5
X2
Xg
X1
X7
Xo
s

cp

DIE SIZE 0.097" X 0.137"
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Am25LS14

ORDERING INFORMATION

Package Temperature Order

Type Range Number
Molded DIP 0°C to +70°C AM25LS14PC
Hermetic DIP 0°C to +70°C AM25LS14DC
Dice 0°C to +70°C AM25LS14XC
Hermetic DIP —55°C to +125°C  AM25LS14DM
Hermetic Flat Pak  —55°Cto +125°C  AM25LS14FM
Dice —55°C to +125°C  AM25LS14XM

APPLICATIONS

See also Digital Signal Processing Applications Section for more information.

24-BIT MULTIPLICAND

A23A22A21A20A19 A18 A17 At

A15A14 A13 A12A11 A0 Ag Ag

A7 Ag As Ag Az Ay Ay Ag

' [ | |
Y X7 Xg Xg X4 X3 Xz X7 Xg Y X7 Xg Xg Xg X3 Xg X; Xq Y X; Xg X5 X4 X3 Xg X1 Xg
L ——m H—AM H— M
e — L3 s K K
Am25LS14 Am25LS14 Am25LS14
—O| CLR —Oj CLR —O] cLR
— cp 1 cp cp
s
CLEAR
cLock
PRODUCT
SERIAL
QUTPUT
Basic 24-Bit Serial/Parallel Connection
SERIAL/PARALLEL
CLOCK ENABLE i
D RE SER/PAR
‘A
H Dg
L MUX
H ——o0| CLEAR Am25L522 a
SIGN EXTEND = O SE 8BIT SHIFT REGISTER 0
CLOCK e CP
OUTPUT CONTROL ———————————Of OE
DY7DYgDY5DY4DY3DY2DY (DY
8;
Bg
Bs
B4
MULTIPLIER INPUT
83
B2
8
8o

CLOCK

|

CLEAR

cP
Y

K

M
CLR

X7 Xg X5 X4 X3 Xz Xy Xg

Am25LS14
SERIAL/PARALLEL
MULTIPLIER

S

|

8-Bit by 8-Bit Multiplier, Bus Organized,
with 8-Bit Truncated Product
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Am25LS15

Quad Serial Adder/Subtractor

DISTINCTIVE CHARACTERISTICS

® Four independent adder/subtractors

Use with two’'s complement arithmetic

Magnitude only addition/subtraction

Second sourced by T.l. as Am54LS/74LS385

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS15 is a serial two’s complement adder/subtractor
designed for use in association with the Am25LS14 serial/
parallel two’s complement multiplier. This device can also be
used for magnitude only or one’s compiement addition or
subtraction.

Four independent adder/subtractors are provided with com-
mon clock and clear inputs. The add function is A plus B and
the subtract function is A minus B. The clear function sets the
internal carry function to logic zero in the add mode and to
logic one in subtract mode. This least significant carry is self
propagating in the subtract mode as long as zeroes are applied
to the A and B inputs at the LSB’s. All internal flip-flops
change state on the LOW-to-HIGH clock transition.

The Am25LS15 is particularly useful for recursive or non-
recursive digital filtering or butterfly networks in Fast Fourier
Transforms.

LOGIC DIAGRAM
(One of Four Similar Functions)

TO 30THER

cP
CLOCK

ADDER/SUBTRACTORS
—) Dc D o f—— Fysum
B SUM
1 ‘—‘D""—:) —o] cp
CLR
[]
SET ¢
o ab——
S CARRY I
ADD/ ——Dc»—< — 1
SUBTRACT L—of cp 3
CLR
TO 30THER
CLR ADDER/SUBTRACTORS
CLEAR
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
5 4 3 6 7 8 151413 1617 18
VCCF454B4A4A383S3F30LR [Illl'llllll
20 19 18 17 16 15 14 13 12 N A1 By S ApBySy AgB3S3 AgBg Sy
1 ——] CLOCK
Am25LS15
> QUAD ADDER/SUBTRACTOR
Am25LS15 11 —Of CLEAR
Fy Fa F3 Fy
[ ]
" 2 3 4 5 6 7 8 9 10 | ‘ ]
guugyuudouoy 2 R
cP Fq S‘I By Ay A, B S; Fp GND
Ve = Pin 20

Note: Pin 1 is marked for orientation.

GND = Pin 10
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Am25LS15

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

com’'L Ta=0°Cto+70°C Vee =5.0V 5% (MIN. =4.75V MAX. =5.25V)
MiL Ta=-55"Cto+125°C Vee =5.0V + 10% (MIN. =450V MAX.=5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vv =MIN,, | = —440pA MIL 25
VOH Output HIGH Voltage cc OH K Volts
VIN = VIHOr Vi CcoM’L 2.7
Vee = MIN. loL =4.0mA 04 Vol
olts
VoL Output LOW Voltage ViN = Vi or Vi loL = 80mA 045
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 20 Volts
Guaranteed input logical LOW MIL 0.7
ViL Input LOW Level voltage for all inputs coM'L 08 Voits
2 Input Clamp Voltage Vee = MIN., |y = —18mA =15 Volts
he Input LOW Current Vee = MAX,, VN =04V —0.36 mA
i Input HIGH Current Vee = MAX., VN = 2.7V 20 HA
1y Input HIGH Current Ve = MAX., VN =7.0V 0.1 mA
Output Short Circuit Current _
1 \Y = MAX. -1 —
sc (Note 3) cc 5 85 mA
icc Power Supply Current Vce = MAX. 48 75 mA
(Note 4)
Notes: 1. For conditions shown as Min. or Max., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vo = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All inputs HIGH, measured after a LOW-to-HIGH clock transition.
MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢c max
DC Input Voltage —0.5V to +7.0V
DC Output Current, Into OQutputs 30mA
DC Input Current —30mA to +5.0mA

SWITCHING CHARACTERISTICS
(Ta=+25°C, Vcg = 5.0V)

Parameters Description Min. Typ. Max. Units Test Conditions
PLH Clock to Output 4 22 ns
thH L 14 22
tPHL | Clear to Output 20 30 ns
tg 10
A,B,S ns
th 0 CL=15pF
tg Clear Recovery 25 ns RL = 2.0k
th Clear Hold Time 0 ns ’
HIGH 17
tow Clock Low 17 ns
tow Clear LOW 20 ns
fmax(Note 1) Maximum Clock Frequency 30 40 MHz

Note 1. Per industry convention, fyay is the worst case value of the maximum device operating frequency with no constraints on the t, tg,
pulse width or duty cycle.
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Am25LS15

g@g:g;'\éig;'ﬁ\'%Aglﬁgf‘f ICs Am25LS COM'L Am25LS MIL
Tp = 0°C to +70°C Tp = —55°C to +125°C
Vce = 5.0V +5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH Clock to Output 33 38 ns
tpHL 33 38
tpHL Clear to Output 43 50 ns
ts AB,S L 2 ns
th 4 5 C_ = 50pF
tg Clear Recovery 37 42 ns Ry = 2.0kQ
th Clear Hold Time 4 5 ns
tow Clock r(')?l'; ;2 22 ns
tow Clear LOW 30 35 ns
fmax(Note 1)| Maximum Clock Frequency 23 20 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

A1, Az Az, Ay
Bq, Bz, B3, By

$1. 82, 83, S4

Fq,F2,F3, Fyg

DEFINITION OF FUNCTIONAL TERMS

The A’ input into each adder/subtractor
The “B" input into each adder/subtractor

The add subtract control for each adder/
subtractor. When S is LOW, the F function
is A+B. When S is HIGH, the F function
is A—B.

The four independent serial outputs of the
adder/subtractor.

CP Clock

CLR Clear

The clock input for the device. All internal
flip-flops change state on the LOW-to-HIGH
transition.

When the clear input is LOW, the four
independent adder/subtractors are asynchro-
nously reset. The sum flip-flop is always set
to logic “0”. The carry flip-flop is set to
logic “0”" in the add mode and logic ““1”" in
the subtract mode.

FUNCTION TABLE

Internal
External Inputs Point Output
CP|CLR|S |A|B Cq F Function
X L L X | X L L L
Clear
X L H| X|[X]| H H L
L H X X | X | NC NC NC
H H X X | X | NC NC NC
1 H L|lL|L L L L
1 H L|L|L]| H L H
t H L L|H L L H
t H L L|H H H L
t H L H| L L L H Add
1 H L H| L H H L
t H L H| H L H L
t H L H{ H H H H
t H H L L L L H
1 H H|L|L H H L
t H H L|H L L L
t H H L|H H L H
Subtract
t H H H| L L H L
t H H H| L H H H
t H H H|H L L H
t H H H| H H H L
o] = Data In the Carry Flip-Flop Before the Clock Transition
C4q = Data In the Carry Flip-Flop After the Clock
X = Don’t Care
NC = No Change
H = HIGH
L = LOW

LOW-to-HIGH Transition

Am25LS ® Am54LS/74LS

LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT J DRIVEN INPUT
|
: E:
low | i
|
[ |
- |
4 |
B
— | . .
:E loL | tw
1 |
| |

Note: Actual current flow direction shown.
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Am25LS15

APPLICATIONS

The normal butterfly network associated with the Cooley-
Tukey Fast Fourier Transform (FFT) algorithm is shown
below. Here we assume A, B, C, D and W are all complex
numbers such that:

A= AR+jA|
B = BR+iB,
W= WR+jW|

The outputs C and D are also complex numbers and are
evaluated as:

C=Cgr+iCi=(AR +BgrWRr —B W) +j(A;+BrW,+B,WR)
D = Cr+jD|=(AR—-BRrWR+B|W|)+j(A|—BRrW,—~B,Wg)

The four multiplications can be implemented using four
Am25L.S14 serial-parallel multipliers (the appropriate number
of bits must, of course, be used). The additions and the
subtractions are implemented using the Am251L.S15 quad serial
adder/subtractors. This diagram depicts only the basic data
flow; binary weighting of the numbers, rounding, truncation,
etc. must be handled as required by the individual design
parameters.

Also see Digital Signal Processing Applications section for
more information.

FAST FOURIER TRANSFORM (FFT) BUTTERFLY

BRW
Am25L522 RYR 1/4 Am25LS15 1/4 Am25LS15 c
Br —<4e{ N gETRee Q0 Y Am25L514 B F 8 P Flb—e Cr
¢ X B A
W —< 4 ._____l
8
X A
A Am25LS22  Q Y Am25LS14 DR L_.]g 14AmsLs1s DR
R —%e{ IN m25L! o — m 8 Am2sL
8
B Q {57 | 1/4 Am25LS15 ¢
Iﬂa‘— IN Am25L522 o Y Am25LS14 —=1{B B b—=c
X A
W, —~—g
8
X B A
BRW
RY)
Al —4=fIN  Am25LS22 Qg Y Am25LS14 A 4 &"‘fg'}-s‘f’ 3 s /4 &m_ZSBL)Sw . o,
8

An FFT butterfly connection for complex arithmetic inputs and outputs.

Functional Diagram
for FFT Butterfly Connection

Metallization and Pad Layout

DIE SIZE 0.095" X 0.095"
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Am25LS22

8-Bit Serial/Parallel Register With Sign Extend

DISTINCTIVE CHARACTERISTICS

Three-state outputs with multiplexed input
Multiplexed serial data input

Sign extend function

Second sourced by T.I. as Amb4LS/74L.S322
100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25L.822 is an eight-bit serial/parallel register built using ad-
vanced Low-Power Schottky processing. The device features an eight-
bit parallel multiplexed input/output port to provide improved bit
density in a 20-pin package. Data may also be loaded into the device in
a serial manner from either input Dp or Dg. A serial output, Qq, is
also provided.

The Am25LS22 is specifically designed for operation with the
Am25LS14 serial/parallel two's complement multiplier and provides
the sign extend function required for this device.

When the Register Enable (RE) input is HIGH, the register will retain
its current contents. Synchronous parallel loading is accomplished by
applying a LOW to RE and applying a LOW to the Serial/Parallel (S/P)
input. This places the three-state outputs in the high-impedance state
independent of OE and allows data that is applied on the input/output
lines (DY) to be clocked into the register. When the S/P input is HIGH,
the device will shift right. The Sign Extend (SE) input is used to repeat
the sign in the Q7 flip-flop. This occurs whenever SE is LOW when the
SHIFT mode is selected. When SE is high, the serial two-input multi-
plexer is enabled. Thus, either Da or Dg can be selected to load data
serially. The register changes state on the LOW-to-HIGH transition of
the clock. A clear input (CLR) is used to asynchronously reset all flip-
flops when a LOW is applied.

LOGIC DIAGRAM

REGISTER
ENABLE
SERIAL/
PARALLEL
SIGN
EXTEND
| 1
SELECT
D
|
L
ba Da Qo
12
cp O cPa
CLR CLR
LR
CLEAR og—-e[>ﬁ
CLOCK o—]>
THREE ¢
STATE
CONTROL
4 6] 5 15 6 14 I_ 7
DY7 DYg DYs DY3 DY2 DY1
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
1 2 18
Vec S SE Dg DYg DY4 DY2 DYo Qo CP (L | J)
imEnEnEnEnEnEnEnEnNEE RE s/P SE
20 19 18 17 16 15 14 13 12 11 17 — Dg cLear Jo— o
3 Dp Am25L522 cLock "
8-BIT SERIAL PARALLEL REGISTER cpP
Am25L522
19 —'s oEjlo—8
DY, DYg DYg DY4 DYz DY, DY, DYy Qg
[ )

12 3 4 5 6 7 8 9 10
oo ogooy

RE S/P Dp DY7 DYs5 DY3 DY1 OE CLR GND

Note: Pin 1 is marked for orientation.

NN

4 16 5 15 6 14 7 13 12

Vee = Pin 20
GND = Pin 10




Am25LS22

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

coM’L Ta=0°Cto +70°C Vce =5.0V £ 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta = —55°C to +125°C Vce = 5.0V = 10% (MIN. =450V MAX, = 5.50V)

DC CHARACTERISTICS OVER OPERATING RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Qg, | 440uA MiL 25
, =—440u
Vee = MIN. OH com'L 2.7
VoH Output HIGH Voltage Volts
VIN=VIHOr ViL DYj, loH =—1.0mA| MIL 24
DY;, IoH =—2.6mA | COM'L 24
Vee = MIN, loL =4.0mA 0.4
VoL Output LOW Voltage CC_ Volts
VIN =ViHor VL loL =8.0mA 0.45
. ccal H
Vin Input HIGH Level Guaranteed |nput logical HIGH 20 Volts
voltage for all inputs
G teed i logical LOW MIL 0.7
ViL Input LOW Level uaranteed input logica - Volts
voltage for all inputs CcCOM’L 08
\7 Input Clamp Voltage Vee =MIN,, |y = —18mA -15 Volts
SE —1.08
he Input LOW Current Vee = MAX., VN = 0.4V S -0.72 mA
Others —0.36
. SE 60
hH Input HIGH Current Vee =MAX. VN =2.7V S 40 uA
(Except DY;)
Others 20
ViN=7.0V | OE,S/P,RE,CP,CLR 0.1
Vee = MAX., SE
Iy Input HIGH Current ce DY: 03 mA
(Except DYi) | v|y=55V [ s 0.2
Others 0.1
Off State (High Impedance) _ Vo =24V 40
loz Output Current (DY) Vee = MAX. Vo =04V —100 HA
Output Short Circuit Current
I =MAX. -1 -
sc (Note 3) Vee 5 85 mA
Icc Power Supply Current Vee = MAX. 40 65 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
. L o . ; .
2. Typical limits are at Ve = 5.0V, 26 C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢c max.
DC Input Voltage (OE, S/P, RE, CP, CLR) —0.5V to +7.0V
DC Input Voltage (Others) —0.5V to +56.6V
DC Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0mA
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Am251.822
SWITCHING CHARACTERISTICS (Ta = +25°C, Voc = 5.0V)

Parameters Description Min. Typ. Max. Units Test Conditions

‘PLH Clock to DY; 16.5 24 ns
tPHL 18 26
tPHL Clear to DY 23 30 ns
tPLH Clock to Qg 165 24 ns RL = 2.0kq,
toyL 18 26 Cp = 15pF
tPHL Clear to Qg 23 30 ns
tZH 13 21
tzL OE to DY; 18 26 ns
tHz 13 21 R = 2.0k%2,
Lz 18 26 Cp = 5pF
tzH 18 26 R = 2.0k,
fzL SER/PAR to DY, z 32 ns CL = 15F
tHZ 18 26 R =2.0kQ,
Hz 23 32 CL =5pF
tg RE to Clock 20
ts SE to Clock 10
ts S to Clock 15
tg Da and Dg to Clock 15 ns
g DY; (Load) to Clock 15 |
tg Clear Recovery to Clock 8.0 | R =2.0kQ,
tg S/P to Clock 15 CL = 15pF
th Any Input 0 ns
th Clear Hold 0 ns

HIGH 8.0
tow Clock Low 8.0 ns
tow Clear 20 ns
fmaxiNote 1) Maximum Clock Frequency 35 50 MHz

Note 1. Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on ty, t,
pulse width or duty cycle.

FUNCTION TABLE

INPUTS OUTPUTS
Register | Serial/ | Sign | Mux |5E«
Mode Clear Enable | Parallel | Extend | Select OE*| Clock | DY7 | DYg | DY5 | DY4 | DY3 | DY2 | DY |DYg| Qg
L X X X X L X L L L L L L L L L
Clear
L X X X X H X z z z z z z z z L
Parallel Load H L L X X X t D7 DG 05 D4 D3 D2 D4 DO DO
o L H H L L t Oa [ Y7n | Yen | Yon | Yan Yan| Yan [ Y1n | Y1n
Shift Right
Hi ot H HoL W LR 1P Yo ] Yen| Yon | Yan | Yan| Yon [ Yn | Yin
Sign Extend H L H L X L ) Yon ! Y70 | Yen| Ysn | Yan!| Yan| Y2n | Yin | Yin
Hold H H X X X L 1 NC | NC | NC | NC | NC | NC | NC | NC | NC
L = LOW H = HIGH
t = Clock LOW-to-HIGH Transition NC = No Change
X = Don’t Care Z = High-Impedance Output State
*When the OE input is HIGH, all input/output terminals are at the high-impedance state; sequential operation or clearing of the register is not
affected.

D7, Dg. . . Do = the level of the steady-state input at the respective DY, terminal is loaded into the flip-flop while the flip-flop outputs (except
Qo) are isolated from the DY, terminal.

DA, Dg = the level of the steady-state inputs to the serial multiplexer input.

Y7n. Yén- . - YOn = the level of the respective Qp, flip-flop prior to the last Clock LOW-to-HIGH transition.
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SWITCHING CHARACTERISTICS
OVER OPERATING RANGE*

Am25LS COM'L

Am25LS MIL

Ta = 0°C to +70°C
Vce = 5.0V £5%

Ta = —55°C to +125°C
Vce = 5.0V £10%

Parameters Description Min. Max. Min. Max. Units Test Conditions

tpLH Clock to DY; 3 4 ns
teHL 38 44
tpHL Clear to DY; 43 50 ns
tPLH Clock to Qg * 4 ns Cy = 50pF
tPHL 38 44 R_ = 2.0k
tpHL Clear to Qg 43 50 ns
tzH 32 36
tzL OE to DY; 38 a4 ns
thz 28 31 C_ = 5.0pF
tz 34 39 Ry = 2.0k
tzH 38 44 C_ = 50pF
tzL SERIPAR to DY; 46 53 ns R =200
thz 34 39 C, = 5.0pF
t z 42 48 Ry = 2.0k
tg RE to Clock 30 35
ts SE to Clock 17 20
ts S to Clock 24 27 ns
ts Dp and Dg to Clock 24 27
tg DY; (Load) to Clock 24 27
ts Clear Recovery to Clock 15 17 C_ = 50pF
tg S/P to Clock 24 27 ns R_ = 2.0k
th Any Input 4 5
th Clear Hold 4 5 ns
t Clock HIGH 15 L ns

pw LOW 15 17
tow Clear 30 35 ns
fmax(Note1) | Maximum Clock Frequency 26 23 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS22

DEFINITION OF FUNCTIONAL TERMS

DY;j The multiplexed parallel input/output port to the
device. Data may be parallel loaded into the
register or data can be read in parallel from the
register on these pins. These outputs can be forced
to the high-impsdance state, i = 0 through 7.

Qo The continuous output from the Qq flip-flop of
the register. This output is used for serial shifting.

RE Register Enable. When RE is LOW, the register
functions are enabled. When RE is HIGH, the
register functions (parallel load, shift right and sign
extend) are inhibited.

s/P Serial/Parallel. When S/P is LOW, the register can
be synchronously parallel loaded. This input forces
the register output buffers to the high-impedance
state independent of the OE input. When S/P is
HIGH, the register contents are shifted right on
the clock LOW-to-HIGH transition.

SE Sign Extend. When the SE input is LOW, the
contents of the Q7 flip-flop will be repeated in
the Q7 flip-flop as the register is shifted right.
When SE is HIGH, the two-input multiplexer
(DA and D) is enabled to enter data during the
serial shift right. The Q7 flip-flop (DY7) is nor-
mally considered the MSB of the register for
arithmetic definitions.

DA, DB The serial inputs to the device.

S

CLR

cpP

Multiplexer Select. When S is LOW, the DA serial
input is selected. When S is HIGH, the DB serial
input is selected.

Clear. The asynchronous clear to the register.
When the clear is LOW, the outputs of the flip-
flops are set LOW independent of all other inputs.
When the clear is HIGH, the register will perform
the selected function.

Clock. The clock pulse for the register. Register
operations occur on the LOW-to-HIGH transition
of the clock pulse.

Output Control. When the OE input is HIGH, the
eight DY outputs are in the high-impedance state.
When OE is LOW, data in the eight flip-flops will
be present at the register parallel outputs unless
S/P is LOW.

INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DY; Only

Other Pins

DRIVEN INPUT

|
I $
<

loH I e <

R

| .
loL | i1

| R

Note: Actual current flow direction shown.




Am25L522

APPLICATION
CONTROL
INPUTS
L H
5 $ é,
SE S/P RE SE S/P RE
L——Ss L—1Ss
— Ca Qq Dp
O CLR Am25LS22 ——————O] CLR Am25L822
CcP cP
OE ’—0 OE
DYy DY6 DY5 DYy DY3 DY; DYI DYO DY7 DY6 DY5 DYy DY3 DY, DY, DYy
CLEAR
CLOCK
OF
Y15 Yia Y13 Y12 Y11 Yio Yo Vg Y7 Yo Ys Y4 Y3 Y2 Y7 Yo
MSB LS8 MSB LSB
UPPER BYTE LOWER BYTE
16-BIT DATA BUS
Am251.522 Am25LS22
SYSTEM UPPER BYTE LOWER BYTE FUNCTION
OPERATION — —
SE | S/P | RE E SE | S/P | RE E Description
Load lower byte and H H L X X L L X Load from Bus
extend lower byte sign 7 clock |
to upper byte clock cycles to
pper by L H L H X X H H extend sign
X L L X X X X X Load from Bus
Load upper byte and
extend upper byte sign 8 clock cycles to extend
while shifting value to upper byte sign and shift
lower byte position H H L H H H L H upper byte into lower byte
position
Read 16-bit word to Bus X X X L X X X L Unload

ward from the MSB position of the upper byte.

Two Am25LS22 8-bit registers can be used to perform the sign extend associated with two’s complement 8-bit bytes
for arithmetic operations in a 16-bit machine. If the upper byte value is to be used, it is shifted to the lower bit posi-
tions and its sign is extended. If the lower byte value is to be used, it is held in place while the sign is extended down-

Metallization and Pad Layout

RE Vee
s/P S
SE
Dp Dg
DYy DYg
oYg DY,
DY3 DY,
DY, DYq
OE Qg
CLR cp
GND

DIE SIZE 0.096" X 0.112"
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Am25L.S23

8-Bit Shift/Storage Register with Synchronous Clear

DISTINCTIVE CHARACTERISTICS

Synchronous clear

Three-state outputs

Common input/output pins

Cascadable shifting

Second sourced by T.1. as 541.S/74L.S323

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS23 is an 8-bit universal shift/storage register with
3-state outputs. The function is similar to the Am25L5299
with the exception of a synchronous clear function. Parallel
load inputs and register outputs are multiplexed to allow the
use of a 20-pin package. Separate continuous outputs are also
provided for flip-flops Qg and Q7.

Four modes of operation are possible — Hold (store), Shift-
left, Shift-right and-Load Data. The Am25LS23 has a typical
shift frequency of 50MHz. The Am25LS23 is packaged in a
standard 20-pin package.

LOGIC DIAGRAM

St So
19 g
sL
]
= - T f ! T 1 18 e
et o Lo I = Wt i s e ™ e
SERIAL ] Ingip! Intip! Inil r"T“I Inqp! N r r‘"’“l f INPUT
INPUT
CLEAR—9<>—J
CLR
CLOCK 12 .
cp as 1
() ] D ) | D D I D
Q Q Q a Q Q
8
Q i T T T T U q,
s FﬁL r"L Y / rl’ r*J’ FJ’
ourput( 812 r‘
CONTROLS Ez____f‘—’
3 7 13 6 14 5 15 4 ‘16
DYq oY, DY, DY DY, DYg DYg oY,
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
12 9 119 2 3
Vee S1 S Q; DY, DYg DYz DY, CP S IL II J’l
cc S1 SL Q7 DY; DYg DYz DYy R
CP CLR Sp S G, G
mininlisininfsinls o s, o S e
20 19 18 17 16 15 14 13 12 11
18 —15 Am25L523
8.8IT SHIFT REGISTER
p Am25L523 8§ — % Q; b—17
DYy DYy DY, DYz DY4 DYs DYg DY,
°
1 2.3 4 5 6 7 8 9 10 l I l I | I I I
| O N | 7 13 6 w5 15 4 16
So Gy Gy DYg DY4 DY, DYg Qp CLR GND
Vee = Pin 20
Note: Pin 1 is marked for orientation. GND = Pin 10
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Am25L523
ELECTRICAL CHARACTERISTICS The following conditions apply uniess otherwise specified:

com’L Ta =0°C to +70°C Vee =5.0V + 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta= —55°C to +125°C Vee = 5.0V £ 10% (MIN. =450V MAX. =550V)
DC CHARACTERISTICS OVER OPERATING RANGE Tye.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
MiL 25
Veec =MIN.  [Qo, Q7 10H = —440uA Py
VOoH Output HIGH Voltage VN =VHor L 27 Volts
v MIL, IoH = —1.0mA 24
OL |DYp-DYy
COM'L, IoH = —2.6mA 24
v o ow Ve = MIN. ‘o, - 49mA 925 o4 Volt
utput L Voltage olts
oL P 9 VIN = Vi or Vi IoL =8.0mA 035 045
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
i i MiL .
ViL Input LOW Level Guaranteed mPut logical LOW 0.7 Volts
voltage for all inputs COM'L 08
V) Input Clamp Voltage Vee =MIN, )y = —18mA -15 Volts
! X., V|N =04V %0. 51 —08 A
1N Input LOW Current Ve = MAX., =0. m
ce IN All others —0.4
Vee = MAX., VN =27V So. S 40
WA Input HIGH Current cc AX., VIN =2 0- 21 LA
(Except DY;) All others 20
So. S1 0.2
Vee = MAX., VIN =7V
h Input HIGH Current (ECC oY) G1, G2, CLR, CP 0.1 mA
xcept DY ViN=-55V | Others 0.1
: Vo =04V —
1oz Off-State (High impedance) Vee = MAX. (o] 100 A
Output Current Vg =24V 40
Isc Output Short Circuit Current Ve = MAX. -15 -85 mA
(Note 3)
Icc Power Supply Current Vee = MAX. (Note 4) 38 60 mA

Notes: 1. For conditions shown as MIN. or MAX_, use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at VCC =50V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time.
4. |cc - measured with clock input HIGH and output controls HIGH.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢¢ max.
DC Input Voltage (Sp, S1, G1, G2, CLR, CP) —0.5V to +7.0V
DC Input Voltage (Others) —0.5V to +5.56V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA

SWITCHING CHARACTERISTICS (Ta=+25°C, V¢ = 5.0V)

Parameters Description Min. Typ. Max. Units Test Conditions

PLH Clock to Qg or Q7 8 26 ns
tPHL 23 28
t

PLH Clock to DY; '8 26 ns
tPHL 21 28
ts S1, Sg Set-up Prior to Clock 12 ns CL =15pF
tg DY; or SR, S| Set-up Prior to Clock 12 ns R =2.0kQ
tpw Pulse Width (Clock) 15 ns
ts Clear to Clock 15 ns
tZH S1, So. 51 , 62 to DY; 18 30 ns
tzL 20 30
t - = -

Lz Sy, S, Gy, Ga, to DY; 22 33 s CL = 5.0pF
tHz 16 23 RL =2.0kQ
fmax Maximum Clock Frequency (Note 1) 35 50 MHz

Note 1. Per industry convention, fmayx is the worst case value of the maximum device operating frequency with no constraints on ty, tf,

pulse width or duty cycle.
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SWITCHING CHARACTERISTICS

Am25LS23

Am25LS COM'L Am25LS MIL
OVER OPERATING RANGE*
Ta = 0°C to +70°C Tp = —55°C to +125°C
Vce = 5.0V +5% Vce = 5.0V =10%
Parameters Description Min. Max. Min. Max. Units Test Conditions

t

PLH Clock to Qq or Q7 38 a4 ns
tpHL 40 47
t 44

PLH Clock to DY; 38 ns
teHL 40 47
ts S4, So Set-up Prior to Clock 20 23 ns C_ = 50pF
tg DY; or Sg, S| Set-up Prior to Clock 20 23 ns RL = 2.0kQ
tow Pulse Width (Clock) 24 27 ns
ts Clear to Clock 24 27 ns
t; - =

ZH S1. So, G4, Gy to DY; 43 0 ns

tzL 43 50
t P C_ = 5.0pF

Lz 51, So, G1, Gz to DYi 43 50 ns L P
thz 30 35 Ry = 2.0k
fmax Maximum Clock Frequency (Note 1) 26 23 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

DEFINITION OF FUNCTIONAL TERMS

SR Shift right data input to Q7 S0, $1 Mode selection control lines used to control
s Shift left data i o input (output during load) conditions
u = = . .
L it left data input to Qg G1, G2 Active LOW input to control three-state output
Clear Active LOW synchronous input forcing the Qg in active LOW AND configuration
through Q7 register to see LOW conditions, Qo. Q7 T'fe only two direct outputs; used to cascade
visable only if outputs are enabled shift operations
DYg—DY7 Input/Output line dependent on mode and out-
Clock A LOW-to-HIGH transition will result in the put control. Input only with mode select
register changing state to next state as described LOAD. Output in all_other modes but subject
by mode and input data condition to output select (G1, G2).
TRUTH TABLE
INPUTS OUTPUTS INPUTS/OUTPUTS
FUNCTION p—
SR| SL | CLEAR|CLOCK|Sg S1{Gq G Qy 0Qy DYg DY; DYy DYz DY4 DYs DYg DYy
Clear X | X L t lNotet)| L L L L L L L L L L L L
X X X X|H L NC NC z z z
Output X | x X X | x NC NC
Control
X | X X X X X|H H NC NC 2 z z
Hold X | X H X L L{L L NC NC NC NC NC NC NC NC NC NC
M |Load(Note2)| X | X H t H H|L L H B [ D E F G H
O | shift Right L | X H ) H L|L L DYg L DYy DYy DY DYz DY4 DYs DYg
D | Shift Right H | X H t H L|L L DYg DYy DYy DYy DYz DY4 DYs Dyg
E | Shift Left X | L H t L H|L L DY; L DYq DY, DYz DY4q DY DYg DYy L
Shift Left X | H H t L H|L L DYy H DYy DY, DYz DYq DYs DYg DYy H
L=LOW Z = High Impedance t = Transition LOW-to-HIGH Notes: 1. Either LOW to observe outputs.
H=HIGH X = Don’t Care NC = No Change 2. In this mode DY are inputs.
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INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
DY; Only Other Pins
DRIVING OUTPUT I DRIVEN INPUT
T
| i
| <
| oy
| -~
| i
| 1
Note: Actual current flow direction shown.
APPLICATION
INPUT/OUTPUT DATA
Dp Dy Dy D3 Dy Ds Dg Dy Dg Dg Dyg Dy Dy Dy3 Dyg Dy
SHIET DYy DY, DY, DYz DY, DYg DYg DYy DY, DY, DY, DY; DY, DYg DYg DY; SHIET
RIGHT o] Sg s, Sq S, LEFT
INPUT
Po lclean Amz5L523 cLK of cLeAr Am25L523 oLk
m
o G, So 61 lo—
— St G2 — 1 G2 jo—
Qo Q; Qg Q;
SERIAL ] SERIAL
OUTPUT OUTPUT
LEFT RIGHT
CLEAR
cLock
oUTPUT
CONTROL
MODE
CONTROL

16-Bit Cascaded Parallel Load/Unload Shift Right/Left Register.

Metallization and Pad Layout

DIE SIZE
0.096" X 0.112"
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Am25LS138 - Am54LS/74L.S138

3-Line To 8-Line Decoder/Demultiplexer

DISTINCTIVE CHARACTERISTICS

® |nverting and non-inverting enable inputs

® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
—50mV lower VoL
— Twice the fan-out over military range
— 440uA source current

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS138 is a 3-line to 8-line decoder/demultiplexer
fabricated using advanced Low-Power Schottky technology.
The decoder has three buffered select inputs A, B and C
that are decoded to one of eight Y outputs.

One active-HIGH and two active-LOW enables can be used
for gating the decoder or can be used with incoming data
for demultiplexing applications. When the enable input
function is in the disable state, all eight Y outputs are HIGH
regardless of the A, B and C select inputs.

The Am54LS/74L.S138 is a standard performance version
of the Am25LS138. See appropriate electrical characteristic
tables for detailed Am25LS improvements.

LOGIC DIAGRAM
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<
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<

G28
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<
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CONNECTION DIAGRAM
Top View

Vec Yo Y1 Yz Y3 Y4 Y5 Yg
00001 [MnaQ

16 15 14 13 12 11 10 9

7 8

L

Y7 GND

4 5 6
oy

G2A G2B G1

3
U
c

)>|:-'.
mEN

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

6
4 —of
5 —Of

Yo Y1 Yy Y3 Y4 Yg Yg Yg

TTTTTTTT

% 14 13 12 11 10 9 7
Vcg = Pin 16
GND =Pin 8
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Am25LS/54L.8/74LS138

ELECTRICAL CHARACTERISTICS Am25LS138
The Following Conditions Apply Unless Otherwise Specified:

COM'L  TA=0°Cto+70°C Vce =5.0V £ 5% (MIN. =4.75V MAX. = 6.25V)
MiL Ta=—-55°Cto +125°C Vee = 5.0V = 10% (MIN, =450V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
v o HIGH Vol Vee = MIN,, gy = —440pA | MIL 25 3.4 Volt
tput tage olts
OH ey ol VIN=ViHor ViL com’L 2.7 3.4
\% = MIN. | =4mA 0.4
VoL Output LOW Voltage cc oL Volts
VIN = ViHor ViL| loL =8mA 0.45
- ‘oo
ViH Input HIGH Level Guaranteed nnput ogical HIGH 20 Volts
voltage for all inputs
i ical W .7
viL Input LOW Level Guaranteed mPul logical LOW| MIL 0 Volts
voltage for all inputs COoM’L 0.8
\7 Input Clamp Voltage Vee = MING, Ly = —18mA -1.5 Volts
he Input LOW Current Vge = MAX., VN = 0.4V —0.36 mA
I Input HIGH Current Vee = MAX., VN = 2.7V 20 rA
I Input HIGH Current Ve = MAX., VN = 7.0V 0.1 mA
Output Short Circuit Current _
Isc (Note 3) Ve = MAX. —-15 85 mA
Icc Power Supply Current Vce = MAX. (Note 4) 6.3 10 mA
ELECTRICAL CHARACTERISTICS Amb54LS/74LS138
The Following Conditions Apply Unless Otherwise Specified:
CcOoM'L Ta= 0°C to +70°C Vee = 5.0V £ 5% (MIN. = 4,75V  MAX. =5.25V)
MiL Ta=-55°Cto+126°C Voo =5.0V£10%  (MIN. =450V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
A\ =MIN., | = —400uA | MIL 25 3.4
VoH Output HIGH Voltage cc OH Volts
ViN = ViHor VL com’L 2.7 3.4
\% = MIN. All, 1 =4mA 0.4
VoL Output LOW Voltage cc oL Volts
VN = VIH or V|| 74LSonly, g =8mA 0.5
i logi H
Vin Input HIGH Level Guaranteed m;.)ut ogical HIG 20 Volts
voltage for all inputs
Guaranteed input logical LOW| MIL 0.7
|
ViL Input LOW Level voltage for all inputs CcCOoM'L 0.8 Volts
2 Input Clamp Voltage Vee = MIN., N = —18mA —-1.5 Volts
L Input LOW Current Ve = MAX., VN = 0.4v —0.36 mA
hH Input HIGH Current Vee = MAX., VN = 2.7V 20 LA
n Input HIGH Current Vce = MAX., VN = 7.0V 0.1 mA
Output Short Circuit Current
= MAX. - —
sc (Note 3) vee 15 85 mA
Icc Power Supply Current Vce = MAX. (Note 4) 6.3 10 mA
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Voc = 5.0 V, 25°C ambient and maximum loading.
. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
. Outputs enabled and open.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +VCC max.
DC Input Voltage —0.5V to +7.0V
DC Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0mA
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Am251.S/54L.5/74L.S138

SWITCHING CHARACTERISTICS
(Ta =+25°C, Vcc = 5.0V)

Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH Two Level Delay 10 15 13 20
tPHL Select to Output 14 21 27 a1 ns
tPLH Three Level Delay 15 23 18 27
tPHL Select to Output 18 27 26 39 ns CL = 15pF
tPLH G2A or G2B 10 15 12 18 R =2.0k2
tPHL to Output 15 23 21 32 ns
fPLH G1 to Output 12 18 17 % ns
tPHL 18 27 25 38
Am25LS ONLY .
SWITCHING CHARACTERISTICS Am25LS CoM'L Am25LS MiL
OVER OPERATING RANGE* Ta=0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V +10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Two Level Delay 24 27 ns
tpHL Select to Output 31 36
tpLH Three Level Delay 34 39 ns
tpHL Select to Output 39 45 CL = 50pF
tpLH G2A or G2B 24 27 ns R = 2.0kQ2
tpyL to Output 34 39
tPLH G1 to Output z 32 ns
tpHL 39 45
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
DEFINITION OF FUNCTIONAL TERMS
A, B, C Select. The three select inputs to the decoder. G2A, G2B The active-LOW enable input. A HIGH on
G1 The active-HIGH enable input. A LOW on the G1 in- either the G2A or G2B input forces all Y outputs HIGH
put forces all Y outputs HIGH regardless of any other regardless of any other inputs.
inputs. Yo. Y1, Y2, Y3, Yq, Y5, Yg, Y7 The eight decoder outputs.
Am25LS ® Am54LS/74LS FUNCTION TABLE
LOW POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
DRIVING QUTPUT l DRIVEN INPUT |“PU'$ Outputs
o Py Enable Select
: Gl G2A G2B|[CBA| Yo Y1 Y2 Y3 Ya Ys Yg Y7
[ L X X |[XXX| H H H H H H H H
| X H X [XXX| H H H H H H H H
I X X H [XXX| H H H H H H H H
| H L L [LLt L H H H H H H H
| H L L [LLH|[ H L H H H H H H
| H L L|LHL|{ H H L H H H H H
| = H L L [LHH| H H H L H H H H
| hw H L L |HLL| H H H H L H H H
: H L L |HLH|[ H H H H H L H H
| H L L |HHL| H H H H H H L H
| I H L L |[HHH| H H H H H H H L
Note: Actual current flow direction shown. H = HIGH L=LOW X = Don't care
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Am25LS/54L.5/74L.5138

Y [0——— 15

Sp A
Yg jo—— 14

sy 8
Yg JO—— 13
S5 c o Yafo—— 12

SELECT il
—E——o Ga 3 Y3fo—— 1
= Y, o——— 10
———O| G28 2

Y jo—9

Sq G
Yolo—8

DECODE
DATA OUTPUT

Y, jo——7

A
YgjJOo———— 6

]
Y5 O— 5
c w Yalo 4

8
olgs & Yzjo——3
Y lo— 2
DATA -0 G2A 2

Y, o—1

H G1
Yojo——o

H=HIGH

ONE-OF-SIXTEEN DEMULTIPLEXER

G2A

G28

G1

Y7

Metallization and Pad Layout

DIE SIZE 0.065" X 0.065"
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Am25LS139 « Am54LS/74L.S139

Dual 2-Line To 4-Line Decoder/Demultiplexer

DISTINCTIVE CHARACTERISTICS

® Two independent decoders/demultiplexers
® Am25LS devices offer the following improvements over

Amb4/74LS

— Higher speed

—50mV lower Vo

— Twice the fan-out over military r
— 440uA source current

® 100% product assurance screening to MIL-STD-883

requirements

ange

FUNCTIONAL DESCRIPTION

The Am25LS139 is a dual 2-line to 4-line decoder/demulti-
plexer unit fabricated using advanced Low-Power
Schottky technology. Each decoder has two buffered
select inputs A and B which are decoded to one of four Y
outputs.

An active LOW enable can be used for gating or can be
used as a data input for demultiplexing applications.
When the enable is HIGH, all four Y outputs are HIGH, re-
gardless of the A and B inputs.

The Amb54LS/74LS139 is a standard performance version
of the Am25LS139. See appropriate electrical characteris-
tic tables for detailed Am25LS improvements.

LOGIC DIAGRAM
(One Decoder Shown)

e =D

CONNECTION DIAGRAM

Top View
6] 18] Vee
w2 15[ ]2
B[ ]3 [ J2A
o[} ]2
'Y'E 5 12 :lzvo
w2 [T]e nlJen
w37 o[ Jav2
ano [T 9[]2vs

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

1—0f 16 15 —Of 26
2 —1A 14 — 2A
3 —18 13— 28
1Y0 1Y1 1Y2 1Y3 2Y0 2Y1 2Y2 2Y3
4 5 6 7 2 11 10 9
Ve = Pin 16
GND = Pin 8
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Am25L.S/541L.8/74LS139

Am25LS139
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

comMm’L Ta=0°Cto+70°C Vce =5.0V £ 5% (MIN. =475V MAX. =5.25V)
MIL TaA = —55°C to +125°C Vee = 5.0V £ 10% (MIN. =450V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN, 1 = —440uA MiL 25 34
VOH Output HIGH Voltage cc OH Volts
ViN = Vg or VL com'L 2.7 34
Vee = MIN, loL =4mA 04
v Output LOW Voltage ! Volts
oL 9 ViN = ViH or VL loL =8mA 0.45
Guaranteed input logical HIGH Volt
Vi Input HIGH Level voltage for all inputs 20 $
Guaranteed input logical LOW MiL 0.7
ViL Input LOW Level voltage for all inputs oML 08 Volts
V) Input Clamp Voltage Vee = MIN, Iy = —18mA —-1.5 Volts
e input LOW Current Vee = MAX,, Viy = 0.4V —-0.36 mA
IH Input HIGH Current Vee = MAX., VN = 2.7V 20 uA
I Input HIGH Current Vee = MAX,, VN = 7.0V 0.1 mA
Lo ¢
Isc g\;:;:)eu;)Short Circuit Curren Vee = MAX. _15 _85 mA
Icc Power Supply Current Vee = MAX. (Note 4) 6.8 1 mA
Notes: 1. For conditions shown as MIN. or MAX,, use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Icc is measured with all outputs enabled and open.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢c max.
DC Input Voltage —0.5V to +7.0V

30 mA

DC Output Current, Into Outputs

DC Input Current

—30 mA to +5.0 mA
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Am54LS/74L.5139
ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

com'L
MiL

Ta =0°C to +70°C
Ta=—-55°Cto+125°C

Vce = 5.0V + 5%
Vge =5.0V £ 10%

(MIN, =4.75V  MAX. = 5.25V)
(MIN. =450V MAX. =5.50V)

DC CHARACTERISTICS OVER OPERATING RANGE

Am25LS/54L8/74L8139

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN., igy = —400uA MIL 25 3.4
v Output HIGH Voltage Volts
OH VIN = ViHor ViL com'L 2.7 34
Ve = MIN, All, lgp = 4mA 04
VoL Output LOW Voltage CC_ v ! o Volts
VIN=ViHor Vi 74LS only, Ig = 8mA 05
| Guaranteed input logical HIGH \
ViH Input HIGH Level voltage for all inputs 20 Volts
Guaranteed input logical LOW MIL 0.7
ViL Input LOW Level voltage for all inputs coM'L 0.8 Volts
V) Input Clamp Voltage Vee =MIN, N = —18mA -1.5 Volts
LN Input LOW Current Vee = MAX., VN = 04V —0.36 mA
HH Input HIGH Current Vcee = MAX,, VN = 2.7V 20 HA
1] Input HIGH Current Vce = MAX,, ViN = 7.0V 0.1 mA
Output Short Circuit Current
= —-15 — A
Isc (Note 3) Vee = MAX. 100 m,
icc Power Supply Current Ve = MAX. (Note 4) 6.8 1 mA
Notes: 1. For conditions shown as MIN. or MAX,, use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Vog = 5.0V, 25° C ambient and maximum loading.
c

. 1cc is measured with all outputs enabled and open.

SWITCHING CHARACTERISTICS
(Ta =+25°C, Vgg = 5.0V)

1
2
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4

Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH Select to Output, 8 12 13 20
tPHL 2 Levels of Delay 12 18 22 33 ns
tPLH Select to Output, 13 20 18 29 Cp =15pF
tPHL 3 Levels of Delay 14 21 25 38 ns R = 2.0k
tPLH Enable to Output, 8 12 16 24
tPHL "] 2 Levels of Delay 12 18 21 32 ns
Am25LS ONLY i
SWITCHING CHARACTERISTICS Am25LS com'L Am25LS MIL
OVER OPERATING RANGE* Ta = 0°C to +70°C Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V =10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Select to Output 20 23 ns
tpHL 2 Levels of Delay 27 32
tpLH Select to Output 30 35 ns C_ = 50pF
tpHL 3 Levels of Delay 31 36 R_ = 2.0kQ
tpLH Enable to Output 20 23 ns
tpHL 2 Levels of Delay 27 32

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS/54L.8/74LS139

DEFINITION OF FUNCTIONAL TERMS

A, B Select. The two select inputs to the decoder.

G Enable. The enable input to the decoder. A HIGH input
forces all four Y outputs HIGH regardless of the A and
B inputs.

Yo, Y1, Y2, Y3 The four decoder outputs.

FUNCTION TABLE

INPUTS OUTPUTS
ENABLE SELECT

G B A YO Y-| Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L

H = HIGH L=LOW X = Don’t care

Am25LS ¢ Am54LS/74LS

LOW-POWER SCHOTTKY INPUT/OUTPUT

CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

P

e

Note: Actual current flow direction shown.
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Am25LS/54L.S/74L5139

APPLICATIONS

INPUTS
Queenserereneranncnsnnan 7 8 eresecsssacerannneens 15 Bl L T —— 23 24 svecovsensansenconesnes3]
ENABLE —fic1 3 1v3fo
a
% 1Y2§0—
w 11O
o
—fs < ivo
S Do Dy Dz D3 Dg Ds Dg D7 S Do Dy Dy D3 Dg D5 Dg D7 S Dg Dy D2 D3 Dg Ds Dg D7 S Dg Dy Dy D3 D4 Ds Dg D7
Ao A A A A
A| 8 Am25L5251 Am25LS251 8 Am25L5251 8 Am25L5251
8 INPUT MULTIPLEXER 8 INPUT MULTIPLEXER 8 INPUT MULTIPLEXER 8 INPUT MULTIPLEXER
Az — — ]
Az WY w oy w v Wy
Aq 7 [ b I 7 1 J

MULTIPLEXER OUTPUT

MULTIPLEXER OUTPUT

32-INPUT DEMULTIPLEXER

DATA INPUT
8IT-1 BIT-2
16 26
1A 2A
1/2 OF Am25L5139 1/2 OF Am25L5139
18 28
1Y0 1Y1 1Y2 1Y3 2Y0 2Y1 2Y2 2Y3

il 77

ADDRESS

WORD
1

—_— —_——
WORD WORD
2 3

WORD
4

DATA ROUTING USING ONE Am25LS139 AS A DEMULTIPLEXER FOR TWO BITS

1Y2
1Y3

Metallization and Pad Layout

Vee
1 16 5 26
2.___._,._] i—m 2A
] - =
A H
H g
3 A 13 28
4
12 2Y0
5 —
— 11 Y1
eg J ‘ L 0 v
7 9 2v3
8
GND

DIE SIZE 0.065" X 0.065"
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Am25L.S148 - Am54LS/74L.S148

Eight-Line To Three-Line Priority Encoder

DISTINCTIVE CHARACTERISTICS

Encodes eight inputs in priority

Provides a 3-bit binary vector

Indicates data present for all inputs

Cascadable using available signals

See Am25LS2513 for three-state output version of the
Am25LS148

Am25LS devices offer the following improvements over
Amb4/74LS

— Higher speed

— 50mV lower VoL at I = 8mA

— Twice the fan-out over military range

— 440uA source curreht at high output

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

These TTL Encoders perform priority decoding from 8 inputs
and provide a binary weighted code of the priority order of
the inputs on three active LOW outputs (52, KL,_KO). An
active LOW enable input (El) and enable output (EO) allows
cascading without the need for external circuitry. Enable
input El HIGH will force all outputs HIGH. The enable
output is LOW when all inputs (ia to l_7) are HIGH and the
enable input is LOW. A LOW group signal (GS) indicates that
one of the 8 inputs is LOW. When the enable input is LOW,
the enable output is the logic inverse of the group signal.

The Amb4LS/74L.S148 is a standard performance version of
the Am25LS148. See appropriate electrical characteristic tables
for detailed Am25LS improvements.

LOGIC DIAGRAM

o
{100

(18)

s 55
(1) <> (14)
_ 1
i [
(12) } -
Ao
9
|
S N
N =
|
m | 4
. |
| e
A
E (7)
(2)
D
s b——bc
(3)
I7 —
__...__AhoD———— A2
4) (8)
> |

Note: The Advanced Micro Devices’ LS148 products were designed
prior to publication of data sheets by T.l. Review specifications for
possible differences.

LOGIC SYMBOL

10 1

|

o 1

EO

15

Vce = Pin 16
GND =Pin 8

CONNECTION DIAGRAM

Top View
Vo¢c B0 G i3 R 1 T A
OO0 m;nn
16 15 14 13 12 1 10 9
® 2 3 4 5 5 7 8
EEEREREREEE RN
i G5 Tg T3 E Ay A GND

Note: Pin 1 is marked for orientation.
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Am25LS/54L.S/74L.5148
Am25LS148
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:
COM’L Ta =0°Cto+70°C Vee =5.0V 5% MIN. =4.75V  MAX. =525V

MIL Ta=-55°Cto+125°C Vg =5.0V +10% MIN.=4.50V MAX. =550V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee =MIN,, | = —440puA MiL 2.5 3.4
VoH Output HIGH Voltage CC_ OH “ Volts
VIN = ViH or Vi com'L 2.7 34
Ve = MIN. loL =4.0mA 04
\" Output LOW Volt
oL utput LO oltage VN = VIH or Vj_ Volts
loL =8.0mA 0.45
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
} . MIL 0.7
viL Input LOW Level Gu':rantfeed ulrlmput logical LOW Volts
voltage for all inputs COM'L 08
V) Input Clamp Voltage Vee =MIN,, Iy = —18mA -15 Volts
ElLTg —04
he Input LOW Current Vce = MAX,, VN =04V mA
All others -0.8
ElLTg 20
hH Input HIGH Current Vee = MAX,, VN =27V HA
All others 40
ELTp 0.1
1 Input HIGH Current Vee = MAX., VN =7.0V mA
All others 0.2
Isc Output Short Circuit Current Vee = MAX. _15 _85 mA
(Note 3)
Condition a 11 19
lee Power Supply Current Vee = MAX. g mA
(Note 4) Condition b 10 16

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. a. T7, ET1 Gnd all others open.
b. To =19, El open,

Am25LS « Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —05Vto+7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to +V¢c max.
DC Input Voltage —0.5V to +7.0V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA
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Am25L8/54L.8/74L.S148

Amb4LS/741.5148
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM’L Tp =0°Cto+70°C Vee = 5.0V 6% MIN.=4.75V  MAX. =525V
MiL Ta=-55°Cto+125°C  Vgc=5.0V £10% MIN. =450V MAX. =550V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee =MIN., IgH = —400uA, MIL 25 3.4
\Y Output HIGH Volt - Vol
OH vt HIGH Vortage VIN = ViH or ViL com'L 27 34 o
Vce = MIN. All, lgL =4.0mA 0.4
VoL Output LOW Voltage VIN = ViH or Vi Volts
74LS only, 1o =8.0mA 0.5
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
Guaranteed input logical LOW MIL 0.7
ViL Input LOW Level voltage for all inputs oML Y Volts
\7] Input Clamp Voltage Vee =MIN,, Iy = —18mA —-15 Volts
1 Input LOW C Vee = MAX., Vi = 0.4V El o —04
nput urrent =MAX., =0. mA
It P cc IN All others -0.8
| Input HIGH C VN =27V £l To 20
nput urrent \Y =MAX., =2. A
H ce IN All others 40 K
-E—I,To 0.1
I Input HIGH Current Vee = MAX., ViN =7.0V mA
All others 0.2
Output Short Circuit Current =
Isc P Ve = MAX. 15 ~100 mA
(Note 3)
Condition a 12 20
Ice l(’[gwerlts)upply Current Vee = MAX. mA
ote Condition b 10 17

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at V = 5.0V, 25°C ambient and maximum loading.
ccC

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.

4. a. —I7, El Gnd all others open.
b. |_0 ‘>T7, El open.

TRUTH TABLE

ENABLE INPUTS GROUP OUTPUTS ENABLE
IN _ _ _ _ _ _ _ _ SELECT _ _ _ ouT
El ) I Iy I3 I Ig lg 17 GS Ag Aq Ay EO
H X X X X X X X X H H H H H
L H H H H H H H H H H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L H L L H
L X X X X X L H H L L H L H
L X X X X L H H H L H H L H
L X X X L H H H H L L L H H
L X X L H H H H H L H L H H
L X L H H H H H H L L H H H
L L H H H H H H H L H H H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
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SWITCHING CHARACTERISTICS

Am25LS/54L.8/74L.5148

(TA = +25°C, Vo = 5.0V) Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
1, P — 12 18 12
PLH lj to A, (In Phase Output) 18 ns
tPHL 9 14 17 25
t, - — 16 24 24
PLH lj to Ap, (Out-of-Phase Output) 36 ns
tPHL 12 18 19 29
t — 7 1 12 1
PLH lj to EO 8 ns
tPHL 23 35 23 40
t, [ — 32 48 32 55 =
PLH T to GS o CL = 15pF
tPHL 12 18 14 21 R = 2.0kQ
1 — 13 20 13
PLH El to A} % ns
tPHL 8 12 17 25
t —_ = 12 17 12 17
PLH I to GS ns
PHL 9 14 24 36
t —
PLH El to EO 9 4 4 2 ns
tPHL 25 35 25 35
Am25LS ONLY I
Am25LS COM'L Am25LS MiL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* TA =0°Cto +70°C |Tp = —55°C to +125°C
Vee =5.0V 5% Ve =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
|
t P 23 27 {
| TPLH Ii to A, (In Phase Output) ns
tPHL 21 27
t] - = 33 39
PLH I; to A, (Out-of-Phase Output) ns
tPHL 30 34
t, [ — 15 16
PLH lj to EO ns
tPHL 50 60
tPLH - 75 90 C =50pF
tPHL fit0 69 30 33 " RL = 2.0k
1 — _ 28 33
PLH El to Aj ns
tPHL 21 25
tPLH 110 GS -2 o ns
tPHL 26 30
t —
PLH El to EO 9 2 ns
tPH L 60 75

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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ENABLE—O EI
Gs o—
Pig— 7
Ply— 6 ®
Pi3—f 5 ] [ &
I
g
Pl2—d 4 £ B IO
Pi1—of 3 Al
P
10— 2 =
1 INTERRUPT
Pg — 1 €0
Pg 0
. D
L D
El
Gs po—
VECTOR
P —q7 I . cTo
Pe — 6 e’
@
?
Ps —'5 o c p——
D
Py — 4 g 8 o—— !
< A
P3 — 3 A o———;D
741500
P, — 2
Py —d 1 EOfo
Pg —| 0

Priority interrupt encoding expanded to 16.

Am25LS ® Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

e

L

|||[ ’

Note: Actual current flow direction shown.

DEFINITION OF FUNCTIONAL TERMS

A, Address Data Outputs. Low address of most significant
low data input {n =0, 2).

El Low Enable Input. Enable input HIGH forces all out-
puts HIGH.

EO Low Enable Qutput. Indicates that enable input is LOW
and no input is active.

GS Low Group Signal. If enable input is LOW, indicates

when any input is active.

Data Inputs. Designates one of the eight active LOW
inputs (i = 0-7).

Metallization and Pad Layout

DIE SIZE 0.082" X 0.085"
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Am25LS151 « Am54LS/74L.S151
Am25LS251 « Am54LS/741L.S251

Eight-Input Multiplexers

DISTINCTIVE CHARACTERISTICS

® Switches one-of-eight inputs to two complementary outputs
e Standard, ‘LS151 and three-state, ‘LS251 output versions
® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
— 50mV lower VO L
— Twice the fan-out over military range
— 440uA source current
e 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS151 and the Am25LS251 are eight-input
multiplexers that switch one of eight inputs onto the
inverting and non-inverting outputs under the control of a
three-bit select code. The inverting output W is one gate
delay faster than the non-inverting output Y.

The Am25LS151 provides an active-LOW strobe. When the
strobe is HIGH, the inverting output (W) is HIGH and the
non-inverting output (Y) is LOW.

The Am25LS251 features a three-state output for data bus
organization. The active-LOW strobe, or “output control”
applies to both the inverting and non-inverting output.
When the output control is HIGH, the outputs are in the
high-impedance state. When the output control is LOW,
the active pull-up output is enabled.

The Amb54LS/74LS151 is a standard performance version of
the Am25LS151. See appropriate electrical characteristic tables
for detailed Am25LS improvements.

LOGIC DIAGRAM

'LS251 ONLY
S—¢
Do = Y
1/
D4 —H
i
o2 S
I
03 ]
|
Dy |
I
i
Dg *—’d
T
Dg :,b
I
07 ::| ) —
|
c -—-Do—,—cp-— ]

CONNECTION DIAGRAM
Top View

Vec Dy Ds Dg D; A B C
oMM aMnn
110 9

16 15 14 13 1

~

N

T2 3 4 5 6 7 8
ooy
D3 Dy Dy Dyp Y W S GND

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

4 3 2 1 15 14 13 12

HEEEENE

Dp Dy Dy D3 D4 Ds Dg D7

9 —

11—

>

77— s

Y

]

5

VCC =Pin 16
GND =Pin8
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Am25LS/54L8/74LS151/251

Am25LS151 ¢ Am25LS251
ELECTRICAL CHARACTERISTICS The Following Conditions Apply Unless Otherwise Specified:

coM'L Ta=0°Cto+70°C Vge =5.0V + 5% (MIN. =475V MAX. = 5.25V)
ML Ta=-55°Cto+125°C Vce = 5.0V 10% (MIN. =450V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
LS1561XM 25 3.4
V, Output HIGH Voltage IoH = —440uA
OoH P LS151XC ° 27 3.4 Volts
LS251XM Vce =MIN,, IoH = —-1mA 24 34
LS251XC VIN =ViH or Vi I0H = —2.6mA 24 3.2
loL =4mA 04
Vv Output LOW Voltage Volts
oL Py 2 ToL - 8mA 0.45
Guaranteed input logical HIGH
|
ViH Input HIGH Level voltage for all inputs 2 Volts
Guaranteed input logical LOW MIL 0.7
|
ViL Input LOW Level voltage for all inputs COML 08 Volts
\7] Input Clamp Voltage Vee = MIN, iy = —18mA -1.5 Volts
e Input LOW Current Vece =MAX., ViN = 0.4V —0.4 mA
H Input HIGH Current Vce = MAX., VN =27V 20 kA
h Input HIGH Current Vee = MAX,, VN = 7.0V 0.1 mA
loz Off-State (High-Impedance) Vee = MAX. Vo =24V 20 uA
Output Current (LS251 only) VIN = ViHOr VL Vo =04V -20
Qutput Short Circuit Current
= . -15 —85 A
'sc (Note 3) Vee = MAX "
LS151 (Note 4) 6.0 10
| =
Icc Power Supply Current Vee = MAX. LS251 (Note §) 6.1 10 mA
B 71 12
Amb4LS/74LS151 @ Amb54LS/74LS251
ELECTRICAL CHARACTERISTICS The Following Conditions Apply Unless Otherwise Specified:
COoM'L Ta=0°Cto+70°C Vee =5.0V + 5% (MIN. =475V  MAX. =5.25V)
MiL Ta=-55°C to +125°C Vee = 5.0V = 10% (MIN. =450V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
v o HIGH Vol 5aLST51 I 400uA 25 34
tput t = —
OH ey R TR OH a 27 34 Vot
o|
5aLS251| Vog =MIN., lon = —1mA 24 34 s
7415251 VIN = ViH or Vig, IoH = —2.6mA 24 3.2
All, loL =4mA K
VoL Output LOW Voltage oL - #m 04 Volts
74LS only, IgL =8mA 0.5
Vin Input HIGH Level Guaranteed |n?ut logical HIGH 2 Volts
voltage for all inputs
viL Input LOW Level Guaranteed |nPut logical LOW | 54LS 0.7 Volts
voltage for all inputs I 74LS 0.8
\7] Input Clamp Voltage Vee = MIN,, iy = —18mA -1.56 Volts
I Input LOW Current Vce = MAX., VN =04V -0.4 mA
i Input HIGH Current Vee = MAX., VN =2.7V 20 7y
) Input HIGH Current Vee = MAX,, VN = 7.0V 0.1 mA
loz Off-State (High-lmpedance) Vee = MAX. Vo =24V 20 uA
Output Current (LS251 only) ViIN = ViHor VL Vo =04V -20
Output Short Circuit Current _
Isc (Note 3) Vee = MAX. —15 —100 mA
LS151 (Note 4) 6.0 10
I Power Supply Current Ve = MAX. A X -
cc pply cc AX LS251 (Note 5) 6.1 10 mA
B 71 12
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are Ve = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4., lcc is measured with all outputs open and all inputs at 4.5V.
5. lcc is measured with all outputs open and all data and select inputs at 4.5V under conditions:

A) Strobe grounded.

B) Strobe at 4.5V.
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MAXIMUM RATINGS (Above which the useful life may be impaired).

Am25LS/54L.8/74LS151/251

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7.0V

DC Voltage Applied to Outputs for HIGH Output State

—0.5V to + V¢ max.

DC Input Voltage

—0.5V to +7.0V

DC Output Current, Into Output

30mA

DC input Current

—30mA to +5.0mA

Am25LS151 @ Am54LS/741.5151
SWITCHING CHARACTERISTICS
(Ta=25°C, Ve = 5.0V)

Am25LS Amb4LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH 27 a1 27 43
A, B,or Cto Y;4 Levels of Delay ns
tPHL 20 30 18 30
tPLH A, B, or C to W; 3 Levels of Delay 16 z 14 23 ns
tPHL 22 32 20 32
tpLH Any D to Y 16 24 20 32 ns
tPHL 1 17 16 26 C_ = 15pF
tPLH Any D to W 7 12 13 21 ns R =2.0kQ
tPHL 10 15 12 20
'PLH Strobe to Y 22 33 26 42 ns
tPHL 15 23 20 32
tPLH Strobe to W " 7 15 24 ns
tPHL 16 24 18 30
Am25LS151 ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ta = 0°C to +70°C | Tp = —55°C to +125°C
Vce = 5.0V £5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH A, BorCtoY; 4 Levels of Delay 57 66 ns
tpHL 43 50
tPLH A, B or C to W; 3 Levels of Delay 34 38 ns
teHL 46 53
tpLH 35 41
AnyDtoY ns
tpHL 26 30 Cp = 50pF
Ry = 2.0kQ
teL Any Dto W 20 2 ns
toyL 24 27
tPLH Strobe to Y 4 54 ns
tpHL 34 39
tPLH Strobe to W 26 30 ns
tpyL 35 41

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am251.S/541.8/74LS151/251
Am25L.8251 ¢ Am54LS/74L8251

SWITCHING CHARACTERISTICS

Ta=25°C, Vg =5.0V
(TA=25°C. Vee ) Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH 29 44 29 45
A, B, or CtoY;4 Levels of Delay ns
tPHL 20 30 28 45
t, 1 3
PLH A, B, or C to W; 3 Levels of Delay 6 24 20 3 ns
tPHL 21 32 21 33
1 24
tPLH AnyDtoY 6 17 28 ns
tPHL 11 17 18 28 CL = 15pF
t 8 12 10 15 R =2.0kQ
PLH Any D to W ns -
tPHL 9 14 9 15
t
ZH Output Enable to Y 8 12 7 48 ns
tzL 13 19 26 40
tzH 10 15 17 27
Output Enable to W ns
tzL 11 18 24 40
1,
Hz Output Enable to Y 18 z 30 45 ns
t1z 12 18 15 25 CL =5.0pF
t Ry =2.0kQ
HZ Output Enable to W 19 2 30 58 ns L
t 7z 12 18 15 25
Am25LS251 ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Tp =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
t
PLH A, BorCtoY; 4 Levels of Delay 61 7 ns
tpHL 43 50
t
PLH A, B or C to W; 3 Levels of Delay 35 4 ns
tPHL 46 53
t
PLH Any D to Y 35 41 ns
tPHL 26 30 C_ = 50pF
t RL = 2.0k}
PLH Any D to W 20 23 e L
tpHL 22 26
t,
ZH Output Enable to Y 20 s ns
tzL 29 33
t;
ZH Output Enable to W 24 27 ns
tzL 27 32
t
HZ Output Enable to Y 35 Rl ns
fLz 24 27 C_ = 5.0pF
t RL = 2.0kQ
HZ Output Enable to W 38 “ ns
t z 24 27

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS/541.8/74L5151/251

FUNCTION TABLE

INPUTS OUTPUTS
LS251
LS151 | Output LS151 LS251
SELECT | Strobe | Control Output Output
C B A S S Y w Y w
X X X H H L H z z
L L oL L L Dy Dy Dy Dg
L L H L L Dy Dy Dy Dy
L H L L L Dy, Djp Dy Dy
L H H L L D3 D3 D3 D3
H L L L L Dg 54 Dy 64
H L H L L Dg Dg Dg Ds
H H L L L Dg 56 Dg Be
H H H L L D; D7 D; Dy
H = HIGH X = Don’t Care
L =LOW Z = High Impedance

Do-D7 =The output will follow the HIGH-level or LOW-level of
the selected input.

Dp-D7 =The output will follow the complement of the HIGH-
level or LOW-level of the selected input.

DEFINITION OF FUNCTIONAL TERMS

A, B, C The three select inputs of the multiplexer.

Do, D¢, D5, D3,

D4, Dg, Dg, D7 The eight data inputs of the multiplexer.
Y The true multiplexer output.

W The complement multiplexer output.

S Strobe. On the Am25LS151, a HIGH on the strobe
forces the Y output LOW and the W output HIGH.

S OQOutput Control. On the Am25LS251, a HIGH on the
output control (or strobe) forces both the W and Y outputs
to the high-impedance (off) state.

Am25LS ¢ Am54LS/74LS

LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

‘L8251
THREE-STATE OUTPUT

DRIVING QUTPUT

L

|

|

|

Ei i |

- |
| </

1

|

|

[

|

|

l

DRIVEN INPUT

P
<
<

AAA
W

AAA
W
=}
2

R
N

‘LS151
STANDARD OUTPUT

DRIVING OUTPUT

DRIVEN INPUT

Vee

Note: Actual current flow direction shown.
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Am25L.5/541.8/74L.5151/251

APPLICATIONS

LOGIC FUNCTION GENERATION

3
2}
F— Vee
Dp Dy D D3 Dsy Ds Dg D7
A——Ja
Am25LS151
8 8 AmzsLs251 s 0—1
c—c —
w Y
z z
Z = ABCD + ABCD + ACD + AB + ACD + BCD
32-INPUT MULTIPLEXER
INPUTS
[y 7 B eeenenenmnssasanasarane 15 16 ermeeeeernsncemsasacacs 23

Y S —— |

ENABLE it & 1vsjo—
a
2 1v2fo-
3
< wijor
o
48 < vol
S Dg Dy Dy D3 Dy Ds Dg D7 S Dg Dy Dy D3 D4 D5 Dg D7 S Dp Dy Dy D3 Dg Ds Dg D7 S Dg Dy Dp D3 Dg D5 Dg D7
. Ag A A A
A 'LS251 'LS251 ‘L§251 ‘LS251
A; 8 INPUT MULTIPLEXER 8-INPUT MULTIPLEXER 1 8-INPUT MULTIPLEXER 8INPUT MULTIPLEXER
Az —| W v Wy w v w v
ha — T [ 7 1 7T 1 7 1
MULTIPLEXER OUTPUT MULTIPLEXEh QUTPUT
, Metallization and Pad Layouts ,
LS151 LS251
Vee
16
03 1 L 1] 15 D4 03 04
&R
Dy 2 ‘ ('j L 14 Dg P2 D5
0y 3 L 13 o l o
" ]
Do 4 | L——12 0 Po 0,
B %
Y § 11 A A
" 4
W 6— B |10 8 w B
Si A
s 7 I L 9 ¢ s c
GND

DIE SIZE 0.057" X 0.057""

DIE SIZE 0.057" X 0.057""
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Am25LS153 « Amb54LS/74L.S153
Am25LS253 « Am54LS/74L.S253

Dual 4-Line To 1-Line Data Selectors/Multiplexers

DISTINCTIVE CHARACTERISTICS

Performs serial to parallel conversion

Standard, ‘'LS153, and three-state, ‘LS253, output versions
Am25LS devices offer the following improvements over
Amb4/74LS

— Higher speed

—50mV lower VoL

— Twice the fan-out over military range

— 440uA source current

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

These dual four-input multiplexers provide the digital
equivalent of a two-pole, four position switch with the posi-
tion of both switches set by the logic levels supplied to
the select inputs A and B. Each section of the Am25LS153
has a separate active-LOW enable (strobe) input that forces
the output of that section LOW when a HIGH level is
applied regardless of the other inputs.

The Am25LS253 features a three-state output to inter-
face with bus-organized systems. Each section of the
Am25LS253 has a separate active-LOW output control
that disables the output driver (high-impedance state) of
that section when a HIGH logic level is applied regardless
of the other inputs.

The Am54LS/74LS153 and 253 are standard performance

versions of the Am25LS153 and 253. See appropriate electri-
cal characteristic tables for detailed Am25LS improvements.

LOGIC DIAGRAM

2G 2C3 2C2 2c1 2C0 A

B 1C3 1Cc2 1c1 1C0 1G

LS253 ONLY

G = Strobe on 'LS153
G = Output Enable on 'LS253

OUTPUT
2y

LS253 ONLY _]

OUTPUT
1Y

CONNECTION DIAGRAM
Top View

Vee 26 A 2C3 2C2 2C1 2C0 2Y

O nnnin

16 15 14 13 12 110 9

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

6 5 4 3 10 11 12 13
1C0 1C1 162 1C3 20 2C1 2C2 2C3
1—O11G  paTA1 DATA 2
14 — A sELECT
2 — BsELeCT
18— 26 oyreuT ouTPUT
1Y 2v
7 9
VCC =Pin 16
GND =Pin 8




Am25LS/54LS/74L.8153/253

Am25LS153 ¢ Am25L.5253

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

coM'L Ta=0°Cto +70°C Vec =5.0V 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta= —55°C to +125°C Vce =5.0V £ 10% (MIN. =450V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Parameters Description Test Conditions (Note 1) Min. Typ.(Note 2) Max. Units
. 4
LS153XM loH = —440uA 25 3
LS153XC 2.7 34
VOH Output HIGH Voltage Volts
LS253XM | Ve =MIN., IoH = —1mA 24 34
LS253XC VIN=VigorViL | Igy = —2.6mA 24 32
ow loL ~ 4mA o4 Volt
VoL Output L Voltage ToL =8mA 0.45 s
Vin Input HIGH Level Guaranteed input logical HIGH 2 Volts
voltage for all inputs
ViL Input LOW Level Guaranteed input logical LOW LMIL 0.7 Volts
voltage for all inputs [com’L 0.8
Vi input Clamp Voltage Vce =MIN, Iy = —=18mA -1.5 ) Volts
LT Input LOW Current Vee = MAX,, ViN = 0.4V —0.36 mA
H Input HIGH Current Vcee = MAX,, VN =27V 20 KA
1 Input HIGH Current Vce =MAX., ViN = 7.0V 0.1 mA
Off-State (HIGH Impedance) Vo = 2.4V 20
107 Output Current Vee = MAX. KA
Am25LS253 Only Vo = 0.4V —20
Output Short Circuit Current
= MAX. -1 — A
sc {Note 3) Vee=M 5 85 m
Ve = MAX. LS153 6.2 10
| Power Supply Current mA
ce (Note 4) LS253 7 12
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vcc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. lccis measured with all outputs open and all inputs grounded.
MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —-05Vto+7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢¢c max.
DC Input Voltage —-05Vto+7.0V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA
DEFINITION OF FUNCTIONAL TERMS FUNCTION TABLE
1Cj, 2C; Data Inputs. The four data inputs to each multi- INPUTS OUTPUTS
| ;= nd 3.
plexer; i=0, 1,2, and 3 Setect Dat Ls153 | 15253 | 15153 | Ls2s3
1Y, 2Y Multiplexer Outputs. The output of each four-input elec ata Strobe C:nrr‘:)l Output | Output
multiplexer.
) . . B AlCy C; Cy C3| G G Y Y
A, B Select Inputs. The inputs used to determine which of
the four data inputs are selected for the output. X Xpx x X X H H L z
. L L L X X X L L L L
G (Am25LS153) Strobe. An af:tlve-LOW strobe used to enable LLle x x x L L H "
the output. A HIGH level input forces the output LOW
. L H| X L X X L L L L
regardless of the other inputs. Lulx n x x L L " "
G (Am25LS253) Output Control. An active-LOW three-state HWLlx x L x L L L N
control used to enable the output. A HIGH level input forces Htlx x w
the output to the high-impedance (off) state. X L L H H
H H| X X X L L L L L
H H| X X X H L L H H
H =HIGH L=LOW X = Don’t Care Z = High Impedance
Note: A & B are common to both 4 input multipiexers.
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Amb54LS/74LS153 ¢ Am54LS/74L.S253

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

com’L
MIL

Ta =0°Cto+70°C
Ta=-55°C to +125°C

Veec=5.0Vt 5%
Vee =5.0V £ 10%

(MIN. =4.75V MAX. =5.25V)
(MIN. =450V MAX. =550V)

DC CHARACTERISTICS OVER OPERATING RANGE

Parameters

Am25LS/54LS/74L5153/253

Description Test Conditions (Note 1) Min. Typ.(Note 2) Max. Units
5415153 . 4
7405153 'OH = —400uA 5 :
VOH Output HIGH Voltage 27 34 Volts
541.5253 Vee = MIN., IoH = —1mA 24 34
74L8253 | VIN =ViHOr ViL|loH = —2.6m/ 24 3.2
All, gL =4mA. 0.4
1 OW Vol
VoL Output L oltage 74LS only, IoL =BmA 05 Volts
Vin Input HIGH Level Guaranteed '“'_’“‘ logical HIGH 2 Volts
voltage for all inputs
viL Input LOW Level Guaranteed m;.aut logical LOW L54|_s 0.7 Volts
voltage for all inputs [ 74Ls 0.8
Vi Input Clamp Voltage Vee =MIN, Viy = —18mA -1.5 Volts
L Input LOW Current Vce = MAX., V| = 0.4V -0.36 mA
IH Input HIGH Current Ve = MAX., Vg =2.7V 20 uA
Ul Input HIGH Current Vee = MAX., VN = 7.0V 0.1 mA
Off-State (HIGH Impedance) Vo =24V 20
loz Output Current Ve = MAX. LA
Amb54LS/741L.5253 Only Vo =04V ~20
Output Short Circuit Current
| Vee = MAX. —1 —100 mA
s¢ (Note 3) ce 5
= .S153 6.2 10
Icc Power Supply Current Vee = MAX. mA
(Note 4) LS253 7 12
Notes: 1. For conditions shown as MIN. or MA X, use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at Voc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second
4. Icc is measured with all outputs open and all inputs grounded.

Am251L.8153/54L5153

SWITCHING CHARACTERISTICS

(Ta=+25°C, Ve = 5.0V)

Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH 10 15 10 15
tPHL Data to Output 10 16 17 %6 ns
tPLH Select to Output 1° 2 19 29 ns CL=15pF
tPHL 15 23 25 38 R =2.0kQ
tPLH Strobe to Output 16 24 16 24 ns
tPHL 12 18 21 32
Am25LS153 ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ta =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V £5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
teun Data to Output 24 2z ns
tPHL 25 29
tPLH Select to Output 42 48 ns C_ = 50pF
tPHL 34 39 Ry = 2.0k
ten Strobe to Output 35 4 ns
tpHL 28 32

*AC performance over the operating temperature range, is guaranteed by testing defined in Group A, Subgroup 9.
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Am25L.8/54L8/74L.5153/253

Am25L5253/54LS253 ‘
SWITCHING CHARACTERISTICS

(Ta=+25°C, Vg = 5.0V)
Am25LS Am54LS/74LS
Parameters Description Min Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH 10 15 17 25
tPHL Data to Output 2 2 13 20 ns
tPLH 20 30 30 45 CL = 15pF
oy Select to Output s = 7 32 ns RL = 2.0k
tzH 17 25 15 28
Output Control to Output ns
tz| 12 18 15 23
tHZ 12 18 27 42 CL =5.0pF
2 Output Control to Output 13 18 18 27 ns R| = 2.0k
Am25LS253 ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Tp =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Data to Output 24 Z ns
tPHL 20 23
tpLH 43 50 C_ = 50pF
Select to Output ns
tpHL P 34 39 Ry = 2.0kQ
tzH Output Control to Output 37 42 ns
tzL 28 32
thz 28 32 C_ = 5.0pF
Out trol tput
2 utput Control to Outpu 2 2 ns RL = 2.0k

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

'LS153

DRIVING OUTPUT

STANDARD OUTPUT

Am25LS @ 54LS/74LS

LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVEN INPUT

'LS253

THREE-STATE OUTPUT

DRIVING OUTPUT

DRIVEN INPUT

’ > Vee
|

|

|t

I

l

| </

l o

A T
|

|

|

|

|

|
|
|
loH |
|

—

—
> |

<

b3 oL

|
|
|
|
|
|
|
|
I

Note: Actual current flow direction shown.

Y
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Am25LS/541.8/74L.S153/253

APPLICATIONS
WORD A WORD B WORDC WORD D WORD E WORD F
—— —_— —_—— ———
1A2A 3A4A 1B 2B 3B 48 1C0 1C1 1c2 1C3 2C0 2Cc1 2C2 2Cc3 1C0 1C1 1C2 1C3 2C0 2C1 2C2 2c3
s —O| 16 —0f 16
‘LS257 ‘LS253 A ‘L8253
—.d E B
1Y 2y 3y 4y ——O| 2G ———Of 2G
1v 2y 1Y 2y
A
B
G
DATA
BUS
‘LS253 DUAL 4-INPUT MULTIPLEXER IN A BUS-ORGANIZED SYSTEM
Metallization and Pad Layout
‘LS153 LS253
G 1 2G G 1 2G
8 2 A B 2 A
1c3 3 2C3 13 3 2C3
1c2 4 2C2 €2 4 2C2
ict 5 21 ic1 5§ 2C1
10 6 2c0 1C0 6 2C0
1 7 2y v 7 2y

DIE SIZE 0.055" X 0.055""

DIE SIZE 0.055" X 0.055"
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Am25LS157 « Am54LS/74L.S157
Am25LS158 « Am54LS/74L.S158

Quadruple 2-Line To 1-Line Data Selectors/Multiplexers

DISTINCTIVE CHARACTERISTICS

Selects four of eight data inputs with single select line and
overriding strobe

Inverting ‘LS158 and Non-inverting ‘LS157 configurations
Standard TTL outputs

Am25LS devices offer the following improvements over
Am54/74LS

— Higher speed

— 50mV lower VoL

— Twice the fan-out over military range

— 440uA source current at HIGH output

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

These data selectors/multiplexers are used to select a 4-bit
word from one of two sources. The four outputs at the
Am25L5157 present true data with respect to the input
data. The four outputs of the Am25LS158 present inverted
<Jata with respect to the inputs and also minimize propaga-
tion delay. A common active-HIGH strobe (active-LOW
enable) is provided on all devices.

A single select line, S, is used to select one of the two
multiplexer input words. When the select is LOW, the A
input word is present at the output. When the select is
HIGH, the B input word is present at the output.

The Amb4LS/74LS157 and 158 are standard performance
versions of the Am25LS157 and 158. See appropriate electrical

characteristic tables for detailed Am25LS improvements.

LOGIC DIAGRAMS
Am25LS157 Am25LS158
Am54LS/74LS157 Amb541.8/74LS158
2
1w 2 !
@ @
3 v (3) v
18 | 18 —
(5) )
2A —= 2A |
1
"
) 2 ) Y
28 1 28 |
3A “an | 3A (1) 1
1 1
© [0}
(10) 3y (10) 3y
38 { 38 . |
a1 PPL) I
1 (12) i (12)
(13) 4 (13) a
48 . 48 I
STROBE G —ﬂf‘—ob————— STROBE G ﬂoD————
) )
SELECT S

SELECT S

CONNECTION DIAGRAMS

Top Views
s]® 16 [ vee s]® 16 [ vee
1A []2 5[ ]e ]2 15[ ]e
8 []3 14 [ ] aa B[]3 14 [
w [ 13[] 48 v 13 ] 48
s ‘Ls157 2 e s "Ls158 e w
w[]e 1n[]sa 8[]6 1[]3a
2y [} 7 0[] 38 2_Y:7 0[] 38
GND [T]8 o[ Jav GND 8 of 3

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

5 6 11 10 14 13 3 5 6 11 10 14 13

IR L]

1A 1B 2A 2B 3A 3B 4A 48 1A 1B 2A 2B 3A 3B 4A 48
1—Ss

‘LS157 'LS158
15 —Of G 15 —O| G

1Y 2Y 3Y 4y 2Y 3Y 4y

T 1] Ty T

7 9 12

Ve = Pin 16
GND =Pin 8




Am25LS/54L.8/74L.S157/158
Am25LS157 ¢ Am25LS158

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

comM'L Ta=0°C to+70°C Vce =5.0V = 5% (MIN. =4.75V MAX. = 5,25V)
MiL Ta =—55°C to +125°C Vee =5.0V £ 10% (MIN. =450V .MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Parameters Description Test Conditions (Note 1) Min. Typ.(Note 2) Max. Units
Vee = MIN,, IgH = —440uA MIL 25 34
\Y Output HIGH Voltage
OH 9 ViIN=VIHoOr Vi coM'L 2.7 34 Volts
Vce = MIN. loL = 4mA 0.4
V Output LOW Voltage Volts
ot VIN =ViHor ViL 1oL = 8mA 0.45
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2 Volts
Guaranteed input logical LOW MiL 0.7 Vol
viL Input LOW Level voltage for all inputs com'L 038 olts
\7] Input Clamp Voltage Vce = MIN, Ny = —18mA -1.5 Volts
SorG —0.36
| | Current Vee = MAX., ViN = 0.4V mA
L nput LOW Curren cC IN AorB 04
SorG 20
1 \" =MAX., V|N =2.7V A
IH Input HIGH Current cec IN AorB 20 U
SorG 0.1
I Input HIGH Current Vee = MAX,, VN = 7.0V or mA
AorB 0.1
Output Short Circuit Current
[} Vee = MAX. —-15 —85 mA
Sc (Note 3) cc
. P . Voo = MAX. LS157 9.7 16 A
cc ower Supply Current (Note 4) Ls158 28 3 m.
Notes: 1. For conditions shown as MIN. or MA X., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vo = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Icc is measured with all outputs open and 4.5V applied to all inputs.
Amb54LS/74L.S157 ¢ Am54LS/74LS158
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:
com’L Ta=0°Cto+70°C Vce =5.0V £ 5% (MIN. =4.75V MAX. = 5.25V)
MIL Ta =—55°C to +125°C Vce =5.0V £ 10% (MIN. =4.50V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Parameters Description Test Conditions (Note 1) Min. Typ.(Note 2) Max. Units
Vce = MIN,, IgH = —400uA Amb54LS 25 3.4
\" tput HIGH Voltage
OH Outpu olteg VN = Vg or V) Am74Ls 27 34 Volts
Vce = MIN. All, gL = 4mA 0.4
tput Volt: Volt:
VoL Output LOW Voltage VIN=VIHor ViL [74LSonly, IgL = 8mA 0.5 o
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2 Volts
Guaranteed input logical LOW | Am54LS 0.7 |
Vi Input LOW Level voltage for all inputs Am74LS 0.8 Volts
V) Input Clamp Voltage Vce = MIN, )y =—18mA -1.5 Volts
Sor G —0.8
| \" =MAX., V|N = 0.4V mA
IR Input LOW Current cc=M IN =0 AorB o4
SorG 40
= X. =2. A
HH Input HIGH Current Ve = MAX., VN = 2.7V AorB 20 M
SorG 0.2
] Input HIGH Current Voo = MAX,, VN = 7.0V mA
AorB 0.1
Qutput Short Circuit Current
\% =MAX. — -1 A
Isc (Note 3) cc AX 15 00 m
Vge = MAX. | LS157 9.7 16
Icc Power Supply Current (Note 4) Lsi58 28 3 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. lcc is measured with all outputs open and 4.5V applied to all inputs.
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Am25L8/564L.S/74LS157/158
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature {Ambient) Under Bias _55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5Vto+7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢c max.
DC Input Voltage —0.5Vto+7.0V

30mA

DC Output Current, Into Outputs

DC Input Current

—30mA to +5.0mA

Am25LS157 ® Am54LS/74LS157
Am25LS158 ® Am54LS/74LS158

SWITCHING CHARACTERISTICS

(Ta =+25°C, Voe = 5.0V) Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH Data to Output LS157 8 12 ° 14 ns
LS158 5 9 7 12
tPHL Data to Output LS157 8 12 9 14 ns
LS158 7 1 7 12
LS157 12 18 13 20
tPLH Strobe to Output (5158 2 12 " 7 ns CL = 15pF
tPHL Strobe to Output LS157 0 16 4 2 ns Ri=20102
LS158 11 17 12 18
tPLH Select to Output LS157 19 z 15 B ns
LS158 13 20 13 20
tPHL Select to Output LS157 s 2 18 2 ns
LS158 14 21 16 24
Am25LS ONLY ,
SWITCHING CHARACTERISTICS Am25LS comL Am25LS MIL
OVER OPERATING RANGE* Tp =0°Cto +70°C | Ty = —55°C to +125°C
Vce = 5.0V £5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Data to Output LS157 20 z ns
LS158 16 18
tpHL Data to Output tz:; :g ;:: ns
tpLH Strobe to Output tz::; :: 22 ns C_ = 50pF
tpHL .-Strobe to Output tz::; 22 ;2 ns AL =20k
tpLH Select to Output LS157 34 39 ns
LS158 30 35
tpHL Select to Output tz:z; :: 22 ns
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
DEFINITION OF FUNCTIONAL TERMS FUNCTION TABLE
1A, 2A, 3A, 4A The data inputs for the 4-bits of the A word.
1B, 2B, 3B, 4B The data inputs for the 4-bits of the B word. INPUTS OUTPUTS
1Y, 2Y, 3Y, 4Y The four outputs of the multiplexer. The Strobe | Select | Data | Data | LS157 | LS158
input data is inverted at the output.on the Am25LS158 and G S A B Y Y
non-inverted at the output for the Am25LS157. H X % % L H
G Strobe. When the strobe is HIGH, the four outputs of the L L L X L H
Am251.S157 are LOW and the outputs of the Am25L.S158 are L L H X H L
HIGH. When the strobe is LOW, the devices are enabled to L H X L L H
pass data. L H X H H L
S Select. When the select input is LOW, the A word is present
at the output. When the select input is HIGH, the B word is
present at the output. H = HIGH L=LOW X = Don’t Care
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Am25LS/541L.8/74LS157/158

APPLICATION
A8 coo FUNCTION TABLE
State Select Output
Number | 4 Sz S; S; Sp W X Y z
0 0 0 0 0 O A C B D
R E s ls s |s 1 0 0 0 o0 1 D B A C
e o e n 2 0 0 0 1 o0 cC A D B
so—2 15, 3 o 0o 0o 1 1 B D C A
8y 2 Sy Am25§10 4 0 0 1 0 0 D A Cc B
B e 5 0 0o 1 o0 1 C D B A
Yo 1 ¥2 ¥3 6 0o 0o 1 1 o0 B C A D
= 15 [!4 12 n 7 0o 0 1 1 1 A B D C
8 0 1 0 0 o B D A C
9 0 1 0 0 1 A C D B
10 o 1 0 1 o0 D B C A
1 o 1 0 1 1 C A B D
12 0o 1 1 0 o cC B D A
13 o 1 1 0 1 B A C D
112 13 J¢ Js |6 |7 14 0 1 1 1 o0 A D B C
55, -3 l2 o o2 g 15 o 1 1 1 D C A B
s —2 s, Am25S10 16 1 0 0 0 o0 State 9
B o 17 10 0 0 1 State 10
Yo Yy Yy Y3 18 1 0 0 1 0 State 11
= 15 14 12 1 19 1 0 0 1 1 State 8
20 1 0 1 0 o D A B ¢
21 1 0 1 0 1 C D A B
22 10 1 1 0 B C D A
23 10 1 1 1 A B C D
24 1 1 0 0 0 State 3
25 1 1 0 0 1 State 0
;—L ;—la " |::M 3 26 11 0 1 o0 State 1
1A 18 2A 28 3A 3B 4A 4B 27 1 1 0 1 1 State 2
sq — {5 28 1 1 1 0 o0 cC B A D
. Am25L5157 29 11 1 0 1 B A D C
STROBE G 30 11 1 10 A D C B
1Y 2y 3y 4y 31 1 1 1 1 1 D C B A

Two Am25S10 four-bit shifters are used in conjunction with an Am25LS157 multiplexer to perform all
possible permutations on four inputs. The number of combinations possible on n items is given as nl.
Thus, for n equal to 4,24 combinations are possible. The Function Table shows all 32 combinations of the
5-bit select code including the 8 redundant states. This connection can be particularly useful in security
systems and certain random number generation schemes. The eight redundant states can be placed at other
select field locations through proper design. ’

Metallization and Pad Layouts Am25LS158

Am25LS157

Amb4LS/74L8157

DIE SIZE 0.057" X 0.057"

Am541.S/74L.S158

DIE SIZE 0.057" X 0.057"
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Am25LS160A/161A/162A/163A
Am54LS/74LS160A/161A/162A/163A

Synchronous Four-Bit Counters

DISTINCTIVE CHARACTERISTICS

® Synchronous presettable counters

® Decade ('LS160A and ‘LS162A) and binary (‘LS161A and
'LS163A) counters

® Asynchronous ('LS160A and ‘LS161A) and synchronous
("LS162A and ‘LS163A) clear inputs

® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
— 50mV lower VQL
— Twice the fan-out over military range
— 440uA source current

@ 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS160A, Am25LS161A, Am25LS162A and
Am25LS163A synchronous, presettable counters have inter-
nal look-ahead carry and ripple carry output for high-speed
counting applications. The Am25LS160A and Am25LS162A
are decade counters and the Am25LS161A and Am25LS163A
are 4-bit binary counters. Counting or loading occurs'on the
positive transition of the clock pulse. A LOW level on the
load input causes the data on the A, B, C and D inputs to be
shifted to the appropriate Q outputs on the next positive
clock transition. The load need meet only the set-up and
hold time requirements with respect to the clock.

The Am25LS160A and the Am25LS161A feature an asyn-
chronous clear. A LOW level at the clear input sets the Q
outputs LOW regardless of the other inputs. The Am25LS
162A and Am25LS163A have a synchronous clear. A LOW
level at the clear input sets the Q outputs LOW after the next
positive clock transition regardless of the enable inputs.

Both count-enable inputs P and T must be HIGH to count.
Count enable T is included in the ripple carry output gate for
cascading connection. The enable P or T inputs need meet
only the set-up and hold time requirements with respect to
the clock.

The Amb54LS/74LS160A series are standard performance
versions of the Am25LS160A series counters. See appro-
priate electrical characteristic tables for detailed Am25LS
improvements.

LOGIC DIAGRAMS

Am25LS160A Synchronous Decade Counter

Qp 12 QpT11

CLR
CLEARo—a>o— ‘

CPo—aD>—
cLock 2

oAb o[

enpa;;[) f

RIPPLE
en Tl lb—",s CARRY

Am25LS162A synchronous decade counters are similar; how-
ever, the clear is synchronous as shown for the Am25LS163A
binary counters.

Am25LS163A Synchronous Binary Counter

CLR 1 Qag14 Q913 Qcy12 QD911
CLEAR «>—v—<i>—1
o—t—a>

cP
cLock 2

L0AD o

7
EN Por RIPPLE
EN T 15 CARRY

Am25LS161A synchronous binary counters are similar; how-
ever, the clear is asynchronous as shown for the Am25LS160A
decade counters.

CONNECTION DIAGRAM
Top View
CARRY

OUTPUT
Vee Qp Qg Qc Qp ENT LOAD

OO0

16 156 14 13 12 1 10 9

7 8
L

ENP GND

o[]e

3 4 5
gbuud
A B C

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

3 4 5 6

A 8 C O
9 — LoaD
7——{ENP
10— ENT CARRY s
2 - ouTPUT
1—OICRay g Q¢ Op

w13 12 m Ve =Pin 16

GND =Pin 8




Am25LS160A, 161A, 162A and 163A

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:
coM'L

MIL

Ta =0°Cto+70°C
Ta=-55°Cto+125°C

Vee = 5.0V £ 5%
Vee =5.0V £ 10%

DC CHARACTERISTICS OVER OPERATING RANGE

Am25LS/54LS/74LS160A/161A/162A/163A

(MIN. =475V MAX. =5.25V)
(MIN. =450V MAX. =5.50V)

Parameters Description Test Conditions (Note 1) Min.  Typ.(Note 2) Max. Units
= . = —440,
VoH Output HIGH Voltage Vee =MIN., fon KA | MIL 25 34 Vorte
VIN = Vi or ViL COM'L 2.7 34
\" = MIN. 1 =4.0mA X 0.4
VoL Output LOW Voltage cc oL 025 Volts
VIN=ViHor Vi loL = 8.0mA 0.35 0.45
ViH Input HIGH Level Guaranteed input logical HIGH voltage for all inputs 2.0 Volts
Guaranteed input logical LOW | MIL 0.7
\" 1 LOW Level
L nput LO eve voltage for all inputs COM’'L 0.8 Volts
Vi Input Clamp Voltage Vee = MIN, Iy = —18mA -1.5 Volts
A,B,C,D,ENP,CP 04
h Input LOW Current Vce = MAX., VN = 0.4V Load, EN T —0.8 mA
Clear "160A, "161A —04
Clear "162A, "163A —-04
A,B,C,D,ENP,CP 20
H Input HIGH Current Vee = MAX., Vi = 2.7V Load, EN T ) WA
Clear "160A, "161A 20
Clear "162A, "163A 20
A,B,C,D,ENP,CP 0.1
. | HIGH C v MAX. V 7.0V Load, EN T 0.2 A
= . =7. m
! neut urrent ce IN Clear "160A, 161A 04
Clear "162A, "163A 0.1
Output Short Circuit Current
| = MAX. -1 -85
sc (Note 3) Vee 5 mA
Power Supply Current
IccH All Outputs HIGH Ve = MAX. (Note 4) 18 31 mA
Power Supply Current -
| Vee = MAX. (Note 5) 19 32 mA
ccL All Outputs LOW ce
Notes: 1. For conditions shown as MIN. or MAX,, use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. IccH is measured with the load input HIGH, then again with the load input LOW, with all other inputs HIGH and all outputs open.
5. IccL is measured with the clock input HIGH, then again with the clock input LOW, with all other inputs LOW and all outputs open.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous

—0.5V to +7.0V

DC Voltage Applied to Outputs for High Output State

—0.5V to +V¢c max.

DC Input Voltage

—0.5V to +7.0V

DC Output Current, Into Outputs

30mA

DC Input Current

—~30mA to +5.0 mA
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Am25LS/54LS/74LS160A/161A/162A/163A

Amb541.S/74LS160A, 161A, 162A and 163A

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

coM’L Ta=0°Cto+70°C Vcc =5.0V 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta = —55°C to +125°C Vee = 5.0V + 10% (MIN. =4.50V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Parameters Description Test Conditions (Note 1) Min. Typ.(Note 2) Max. Units
Vee =MIN, | =—400pA | MIL 25 3.4
\"/ Output HIGH Voltage cc - 1OH h
OH VIN=ViHor VL CoM'L 2.7 34 Volts
Ve = MIN. All, lgL = 4mA 0.25 0.4
VoL Output LOW Voltage cc oL Volts
VIN=VjHor VL 74LSonly,Ig =8mA 0.35 0.5
ViH Input HIGH Level Guaranteed input logical HIGH voltage for all inputs 2.0 Volts
Guaranteed input logical LOW | MIL 0.7
\" |
i Input LOW Leve voltage for all inputs COoM'L 0.8 Volts
V) Input Clamp Voltage Vgoe = MIN,, ||y = —18mA -1.5 Volts
A,B,C,D,ENP —-0.4
m Input LOW Current Vee = MAX., Vi =04y | L34 ENT,CP —08 mA
Clear "160A, "161A —-0.4
Clear “162A, "163A -0.8
A, B,C D ENP 20
Load,CP,ENT 40
| Input HIGH Current Vee = MAX., VN =2.7V L A
IH P ce IN Clear “160A, "161A 20 .
Clear '162A, "163A 40
A,B,C,D ENP 0.1
. HIGH © Ver = MAX.. Vi = 7.0V Load, CP,ENT 0.2 mA
! Input urrent cc v VINT Clear '160A, 161A 0.1
Clear "162A, '163A 0.2
Output Short Circuit Current _
Isc (Note 3) Ve = MAX. -15 —100 mA
\ Power Supply Current Vce = MAX. (Note 4) 18 31 mA
CCH All Outputs HIGH
Power Supply Current =
] V MAX. (Note 5) 19 32 mA
ccL All Outputs LOW cc
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. IccH is measured with the load input HIGH, then again with the load input LOW, with all other inputs HIGH and all outputs open.
5.
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Am25LS/54LS/74L.S160A/161A/162A/163A

SWITCHING CHARACTERISTICS
(TA=+25°C, Vg = 5.0V) Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max.| Min. Typ. Max. Units Test Conditions
t, 20 30 20 35
PLH Clock to Carry Output ns
tPHL 18 28 18 35
tPLH ) 10 18 13 24
Clock to Q Output with Load Input HIGH ns
tPHL 12 20 18 27
t, 8 14 9 14
PLH Enable T to Carry Output ns
tPHL 8 14 9 14
t 10 18 1
PLH Clock to Q Output with Load Input LOW 3 24 ns
tPHL 12 20 18 27 CL = 15pF
tPHL Clear to Q Output (Note 1) 18 28 20 28 ns R =2.0kQ
t Pulse Width Clock 25 25
n
pw Clear 20 20 )
Data — A,B,C,D 20 20
Enable P 20 20
tg Set-up Time ns
Load, Enable T 20 20
Clear (Note 2) 20 20
ty Hold Time — Any Input 3 3 ns
fmax(Note 3) Maximum Clock Frequency 35 50 25 32 MHz
Notes: 1. Measured from clear input on ‘LS160A and ‘LS161A. Measured from clock input on ‘LS162A and ‘LS163A.
2. Applies to 'LS162A and ‘LS163A only.
3. Per industry convention, f,5x is the worst case value of the maximum device operating frequency with no constraints on tr, tf,
pulse width or duty cycle.
Am25LS ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ta =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vcc = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
t
PLH Clock to Carry Output 43 50 ns
tpHL 40 47
tpLH Clock to Q Output 28 32 ns
tPHL with Load Input HIGH 30 35
t 18 2
PLH Enable T to Carry Output ! ns
tpHL 18 21
tpLH Clock to Q Output 28 32 ns C_ = 50pF
tpHL with Load Input LOW 30 35 RL = 2.0kQ
tpHL Clear to Q Output (Note 1) 41 47 ns
Clock 37 42
t Pulse Width ns
pw Clear 30 35
Data — A, B, C, D 30 35
¢ Set-up Time Enable P 30 35 ns
- i
s etup Load, Enable T 30 35
Clear (Note 2) 30 35
th Hold Time — Any Input 8 9 ns
fmax (Note3)l Maximum Clock Frequency 26 23 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25L5/54LS/74LS160A/161A/162A/163A

DEFINITION OF FUNCTIONAL TERMS

CP Clock pulse. Enters data or counts on the positive-going
edge.

CLR Clear. On the Am25LS160A and Am25LS161A, the clear
is asynchronous. A LOW on the clear sets all four flip-flops
LOW. On the Am25LS162A and Am25LS163A the clear is
synchronous. A LOW on the clear sets all four flip-flops LOW
after the next positive-going clock edge.

Load Load. When the load is LOW, data on the A, B, C and
D inputs is transferred to the output on the positive-going
clock edge. When the load is HIGH, the counter is enabled.

EN P Enable P. Parallel count enable. Must be HIGH to count.
EN T Enable T. Serial trickle count enable. Must be HIGH
to count.

A, B, C, D The four counter parallel inputs.

Qp, Qg, Qc, Qp The four counter outputs.

Carry Output Carry look-ahead circuitry for cascading. Will be
HIGH when the four-bit counter is maximum (1001 for BCD
and 1111 for binary).

Am25LS ¢ Am54LS/74LS

CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

LOW-POWER SCHOTTKY INPUT/OUTPUT

VWA

foH | i

—

)

o
e

|
|
|
|
|
|
|
l

N
iH

<
<

A
VWV

Note: Actual current flow direction shown.

lo N 2 13 a5 s 17 g 19 o n h2 N3 ha hs
LOAD ’ ’
A B C D A B C D A 8 C D A 8 C )

BOTH _ ) L Lo Lo 5.}

HiGH = COUNT Enp CARRY e CARRY eNT CARRY 9 enT CARRY
ENT ouTPUT ] ouTPUT ouTPUT OuTPUT
Low = DISABLE —]ENT ENP ENP ENP

cp —p CP ——t> CP — N
rOCltRay 05 Oc Qp FOICLtRa, Qg Q¢ Qp —OlClRa, ag Q¢ Qp OlClRan 05 oc Qp
cLock
CLEAR
Yo Y1 Y2 Y3 Ya Y5 Ye V7 Yg Yo Yio. Yn Yi2 Y1z Y Yis

High-speed, look-ahead carry counter for BCD (Am25LS160A or Am25LS162A) or binary (Am25LS161A or
Am25LS163A). Can count modulo N, Nq-to-Ng, or Ni-to-N maximum.

ADDITIONAL
STAGES

Metallization and Pad Layout

CLR 1
||
ce 2 @ » =
| h ,\“ E’ .‘ 1‘
Br 2 S
A3 J A ‘1%“2‘3“5 W~/ %‘
B8 4 !ﬂ i
=
b & w" X [BEQG
h‘r“ 7- I “‘
ENP 7 o\t =
GND 8 J |

DIE SIZE 0.072"" X 0.082"

vee

CARRY
OUTPUT

Qa

Qs

Qc

Qo

ENT

LOAD
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Am25LS164 - Am54LS/74L.S164

8-Bit Serial-In, Parallel-Out Shift Register

DISTINCTIVE CHARACTERISTICS

® Gated serial inputs

® Asynchronous clear

® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
—50mV lower VoL at I = 8mA
— Twice the fan-out over military range
— 440uA source current at HIGH output

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS164 and Am54LS/74LS164 are eight-bit, serial
in/parallel out shift registers built using advanced Low-Power
Schottky processing. A gated input provides enable/disable
control over incoming data such that the data can be entered
or logic zeros can be entered into the register.

An asynchronous clear input can be used to simultaneously
clear the eight flip-flops in the device. When the clear input is
LOW, all internal flip-flops are forced LOW independent of
the clock input. An incoming data bit is entered into the Q,
flip-flop and the data in all internal flip-flops is shifted right on
the LOW-to-HIGH transition of the clock input.

The Amb54LS/74L.S164 is a standard performance version of
the Am25LS164. See appropriate electrical characteristic tables
for detailed Am25LS improvements.

LOGIC DIAGRAM

9
CLEAR ODC

cLock =2 Dc
Q Q Q Q
A 1 CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
L D o e W e e O e A e R e A
8 2 g cep cp cp CcP CcP CcP cP cP
s Qa s ap s Qc s ap s Qg s QF s Qg s ay
3 4 6 10 1" 12 13
Qa QB Qp Qe QF QG QH
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
Vec QH Qg QF Qp CLR CP 1 2
14 13 12 1" 10 9 8 A B
9 —f CLEAR
8 —| cLock
® 2 3 4 5 6 7 0n 08 Qc Qp Qe OF Qg OH
A B Qa QB Q¢ Qp GND 3 4 5 6 10 1 12 13

Note: Pin 1 is marked for orientation.

Vee = Pin 14
GND = Pin 7
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Am25LS/54LS/74L.S164
Am25LS164

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

COM’L Tp =0°Cto+70°C

Vec =5.0V 5%

MIN. =475V MAX. =525V

MiL Ta=-55"Cto+125°C  Vgg =5.0V £10%  MIN. =450V MAX.=5.50V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Ve =MIN,, | = —440uA MiL 25 3.4
VoH Output HIGH Voltage CCh OH K Volts
VIN = Vin or ViL com'L 2.7 3.4
Vee = MIN. loL =4.0mA 0.25 0.4
VoL Output LOW Voltage ViN = Vin or Vi - Volts
loL =8.0mA 0.35 0.45
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Valts
Guaranteed input logical LOW MiL 0.7
ViL Input LOW Level voltage for all inputs oL 08 Volts
Vi Input Clamp Voltage Vee =MIN,, Ijy = —18mA —15 Volts
Lo Clock, Clear —0.36 A
1 Input W Current Vee = MAX, VN =04V m.
1N P! CcC IN AB 04
IH Input HIGH Current Vee = MAX, VN = 2.7V 20 uA
I Input HIGH Current Vee = MAX, VN = 7.0V 0.1 mA
Isc Output Short Circuit Current Ve = MAX. _15 g5 mA
(Note 3)
Power Supply Current _
| =MAX.
ce (Note 4) Vee 16 27 mA
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5V applied to the clear input.

Am25LS « Am54L.S/74LS

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to +V¢¢ max.
DC Input Voltage —0.5V to +7.0V
DC Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0mA

A B

Clear

QaA-QH
Clock

DEFINITION OF FUNCTIONAL TERMS

The serial inputs to the device. If either the A input
is LOW or the B input is LOW, the QA flip-flop will be
set LOW on the LOW-to-HIGH transition of the clock.

An asynchronous master reset for the eight flip-flops
in the device. When the clear input is LOW, all
internal flip-flops are set LOW independent of the

clock.

The eight true outputs of the eight-bit register.

The clock input to the register. Data is entered into
the register on the LOW-to-HIGH transition of the

clock input.

Metallization and Pad Layout

DIE SIZE 0.066"" X 0.090""
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Am25L.S/541.8/74LS164

Amb54LS/741L.5164
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM'L Tp=0°Cto+70°C Vce = 5.0V 5% MIN. =475V  MAX.=525V
MIL Ta=-55"Ct0+125°C  Vgc =5.0V #10% MIN. =450V  MAX. =550V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee =MIN,, | = —400uA . K
VoH Output HIGH Voltage CC~ OH a MIL 25 34 Volts
VIN = Vi or Vi com'L 2.7 34
Vce = MIN., All, Ig =4.0mA 0.25 04
\" Output L Vol
oL utput LOW Voltage VIN = ViH or Vi Volts
74LS only, Ig = 8.0mA 0.35 05
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
i i MiL 0.7
viL Input LOW Level Guaranteed mput logical LOW Volts
voltage for all inputs CcoM'L 0.8
V| Input Clamp Voltage Vee = MIN, iy = —18mA -1.5 Volts
TN Input LOW Current Vee = MAX., ViN =04V —0.4 mA
HWH Input HIGH Current Vee = MAX., ViN = 2.7V 20 BA
1 Input HIGH Current Vee = MAX,, VN =7.0V 0.1 mA
Isc Output Short Circuit Current Vee = MAX. _15 _100 mA
(Note 3)
Power Supply Current _
| Ve = MAX.
cc (Note 4) cc 16 z mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits areat Ve = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Measured with outputs open, serial inputs grounded, and a momentary ground, then 4.5V applied to the clear input.

Am25LS ¢« AMm54LS/74LS
LOW POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT | DRIVEN INPUT
Vee |
2 | 3
i lon | i 1
|
Ef ' |
I |
) | </
.
— | ~——
S |
|
1 |
L

Note: Actual current flow direction shown.

3-66



Am25LS/54L.5/741L.S164
SWITCHING CHARACTERISTICS

(Ta= 1+25°C, Vee = 5.0V) Am25LS Amb4L.8/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units  Test Conditions
tPLH Clock to Output 14 2 i z ns
tPHL 15 22 21 32
tPHL Clear to Output 19 29 24 36 ns
tow Clock or Clear 17 20 ns CL = 15pF
tg Data 10 15 ns R = 2.0kQ
th Data 5.0 5.0 ns
tg Clear Recovery Time 20 — - ns
fmax(Note 1)| Maximum Clock Frequency 35 42 25 36 MHz

Note 1. Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on ty, tf, pulse width or duty cycle.

Am25LS ONLY

SWITCHING CHARACTERISTICS Am25LS COM'L Am25LS MIL
OVER OPERATING RANGE* TA=0°Ct0+70°C | TA=-55Cto+125°C
Ve =5.0V 5% Vee =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH 26 30
ey Clock to Output 30 5 ns
tPHL Clear to Output 37 42 ns
tow Clock or Clear 22 25 ns Cy = 50pF
tg Data 13 15 ns R = 2.0kQ
th Data 5 5 ns
tg Clear Recovery Time 25 30 ns
fmax(Note 1) Maximum Clock Frequency 25 20 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS/54L.S/74LS164

TRUTH TABLE

Serial
Function | Clear | Clock A B Qa Qg Qc Op Qg Qf Qg QH
Clear L X X X L L L L L L L L
H t L L L Qa Qg Q¢ Qp Qg Q Qg
Shift H t L H L aa Q@ QO¢c QOp Qg Qf Qg
Right H t H L L Qa Qg Q¢ 0Op O Qf Qg
H + H H H Qp Qp Qc Qp Qg OQf Qg
L=LOW 1t = LOW-to-HIGH transition
H=HIGH X = Don’t care
ORDERING INFORMATION
Am25LS164 SN54/74L.5164
Package Temperature Order Order
Type Range Number Number
Molded DIP 0°C to +70°C AM25L.5164PC SN74LS164N
Hermetic DIP 0°C to +70°C AM25L.5164DC SN74LS164J
Dice 0°Cto +70°C AM25LS164XC SN74LS164X
Hermetic DIP -55°C to +125°C AM25LS164DM SN54LS164J
Hermetic Flat Pak -55°C to +125°C AM25LS164FM SN54LS164W
Dice -55°Cto +125°C AM25LS164XM SN54LS164X
APPLICATION
CLEAR
CLOCK l
| |
CLK CLR CLK CLR
DATA —— AIN AIN
Am25LS164 Am25LS164
ENABLE ———{ B IN H—]BIN
Qa Og Q¢ Qp Qg Qf Qg Qy Qp Qg Q¢ Qp Qg Qf Qg Qy

By By By By By Bg Bg By

Bg Bg BygB11B12B13B14815

16-Bit Serial In Parallel Out Register.
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Am25LS168A - Am25LS169A
Am54LS/74LS168A - Am54LS/74LS169A

Synchronous Four-Bit Programmable Up-Down Counter

DISTINCTIVE CHARACTERISTICS

All operations are synchronous

Internal look-ahead carry logic for high-speed counting
Ripple carry output provided for cascading

One line up/down control

Changes state on LOW-to-HIGH transition of clock
Am25LS devices offer the following improvements over
Amb4/74LS

— Higher speed

—50mV lower VoL at QL = 8mA

— Twice the fan-out over military range

— 440uA source current at HIGH output

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The 'LS168A and ‘LS169A are fully synchronous program-
mable up/down counters. All operations occur on the positive
edge of the clock input. Proper operation only requires the
user to meet the set-up and hold times. With the LOAD input
LOW the outputs will be programmed by the parallel data
inputs on the LOW-to-HIGH transition of the clock. Counting
is enabled only when EN T and EN P are LOW. The up/down
inputs (U/D) control of the direction of the count. HIGH
counts up and LOW counts down. Internal Look-Ahead Carry
logic and active LOW ripple carry output (RCO) allows for
high-speed counting and cascading. Duringup count, the RCOis
LOW at binary 9 for the 'LS168A (binary 15 for the ‘LS169A)
and upon down count, it is LOW at binary 0 (same for the
'LS169A). Cascaded operation requires only the RCO to be
connected to the succeeding block at ENT.

The Am54LS/74LS168A and 169A are standard performance
versions of the Am25LS168A and 169A. See appropriate elec-
trical characteristic tables for detailed Am25LS improvements.

LOGIC DIAGRAMS

‘LS168A ‘LS169A
%D%D I:l
A [)Q gpg[ PDo—
G__G:J‘l g ]
ED—;E;TD_ ED <
B“D: T e ab Po—0g
F—@G{S’*
D I
D> E D :Igp ngr Do
o c ~ Fﬂ—qgﬁ,,
o { cPa Do—0o D o
J— b d:_ i o— c» P>o-0p
LD°“ ] LDAE—D'H»—-Do— LD"'Z_ ‘
ENF—D "—II—M ENP _lﬁ_n
ENT —y ENT ww
cp oo cp >
u/ib RCO u/ib | RCO
Do D
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
3 4 5 6
Vee RCO Qp Qg Q¢ Qp ENT LOAD J
oonnonnn SO I
1 15 14 13 12 11 10 9 10— ENT
7—O ENP
9 ——| LOAD RCO fo——15
2 — cpP Qp Qg Q¢ Qp
® 2 3 45 5 7 8
gubouggy
UuBb CP A B C D ENPGND 14 13 12 1
vVce =Pin 16
Note: Pin 1 is marked for orientation. GND =Pin 8

3-69




Am25LS/54L.5/74LS168A/169A

Am25LS168A « Am25LS169A
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM'L Tp =0°Cto+70°C

Vce = 5.0V 5% MIN. =475V MAX.=5.25V

MiL TA=-55°Ct0+125°C  Vge =5.0V £#10%  MIN.=4.50V  MAX. =5.50V
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN,, gy = —440uA, MiL 25 3.4
\"/ Output HIGH Voltage Volts
OH P 9 VIN = ViH or Vi com'L 2.7 34
Vee = MIN. loL =4.0mA 04
VoL Output LOW Voltage VIN = V) or V) - Voits
oL =8.0mA 0.45
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
- . MIL 0.7
viL Input LOW Level Guaranteed mput logical LOW Volts
voltage for all inputs CcCOoM'L 08
\7 Input Clamp Voltage Vee = MIN,, 1y = —18mA -15 Volts
ENT —0.6
LT Input LOW Current Vee = MAX,, VN =04V mA
All others -0.4
ENT 30
hH Input HIGH Current Vee = MAX,, VN =2.7V 7
All others 20
ENT 0.15
] Input HIGH Current Vee = MAX., VN =7.0V mA
All others 0.1
Isc Output Short Circuit Current Ve = MAX. _15 _85 mA
(Note 3)
Power Supply Current -
1 = MAX.
ce (Note 4) Vee 20 34 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vcc=5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All inputs grounded; outputs open; measured after a ground then 4.5 V on the clock input.

Am25LS * Am54LS/74LS

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +126°C
Supply Voltage to Ground Potential Continuous -0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State -0.5V to Ve max.
DC Input Voltage -0.5V to +7.0V
DC Output Current, Into Outputs 30mA

DC Input Current

-30mA to +5.0mA

3-70



Am25LS/54L.8/74LS168A/169A

Amb4LS/74LS168A ¢ Am54LS/74LS169A
ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:
COM’'L T =0°Cto+70°C Ve = 5.0V 5%

MIN. =475V MAX. =5.25V

MIL Ta=-56°Cto+125°C  Vgc =5.0V £10% MIN. =450V MAX. =5.50V
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Ve = MIN., Igy = —400uA, MIL 25 34
Vv Output HIGH Voltage Volts
OH i 9 VIN = ViR or Vi com'L 27 34
Vee = MIN. All, 1o = 4.0mA 04
VoL Output LOW Voltage VIN = ViH or VL B} Volts
74LS only, gL = 8.0mA 0.5
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
Guaranteed input logical LOW MIL 0.7
ViL Input LOW Level voltage for all inputs CoM'L 08 Volts
Vi Input Clamp Voltage Vee =MIN,, ||y = —18mA -1.5 Volts
ENT -0.6
he Input LOW Current Vce = MAX,, VN =04V mA
All others —-0.4
ENT 30
HWH Input HIGH Current Vee = MAX,, VN = 2.7V uA
All others 20
ENT 0.15
h Input HIGH Current Vee = MAX., VN = 7.0V mA
All others 0.1
Isc Output Short Circuit Current Ve = MAX. 15 100 A
(Note 3)
Power Supply Current _
1 Ve = MAX.
cc (Note 4) cc = MAX 20 34 mA
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at Vcc=5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All inputs grounded; outputs open; measured after a ground then 4.5 V on the clock input.
FUNCTION TABLE
INPUTS QUTPUTS
cP A -] c D LOAD ENT ENP | U/D RCO oa ag Qc Qp COMMENTS
t X X X X H L L H A/R(1) Qt_cK) +1 Count Up
1 X X X X H L L L A/R(2) (Qr-cKk) -1 Count Down
) X X X X H H X X NC NC o
Count Inhibit
t X X X X H X H X NC NC ountinhibt
NC X X X X H L X H L H H H H Overflow ('LS169A)
X X X X H L X H L (H X X H) ("'LS168A)
NC X X X X H H X H H H H H H | Overflow Inhibit ('LS169A)
X X X X H H X H H (H X X H) (‘'LS168A)
NC X X X X H L X L L L L L L Underflow
NC X X X X H H X L H L L L L Underflow Inhibit
t L H L H L L L X H L H L H Load Example
Notes: 1. LOW for one clock cycle when maximum count is reached; otherwise HIGH.
2. LOW for one clock cycle when minimum count is reached; otherwise HIGH.
H=HIGH (QT-cK) = Output State Prior to Clock Edge.
L = LOW A/R = Assumes Required State at Output.
X = Don’t Care NC = No Change.
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Am25LS/54LS/74LS168A/169A

SWITCHING CHARACTERISTICS
(TA = +25OC, VCC =5.0V) Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH , 23 35 23 35
Clock to Ripple C
e ock to Ripple Carry 5 5 23 = ns
t 1 20
PLH Clock to Any Q 3 13 2 ns
tPHL 15 23 15 23
t = 10 14
PLH Enable T to Ripple Carry 10 14 ns
tPHL 9 14 10 14
t 17 25
PLH Up/Down to Ripple Carry L 25 ns CL = 16pF
tPHL 17 29 19 29
i RL =2.0kQ
tow Clock Pulse Width 25 25 ns
A,B,C,D 20 20
ENP ENT 20 20 n
tg Set-up
Load 25 25
Up/Down 30 30 "
th Hold, any Input 0 0 ns
fmax(Note 1)|  Maximum Clock Frequency 25 2 25 32 MHz

Note 1. Per industry convention, fiyax if the worst case value of the maximum device operating frequency with no constraints on t;, t¢, pulse width or duty cycle.

Am25LS ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* TA=0°Cto +70°C |Ta = -55°C to +125°C
Vce =5.0V 5% Vce =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
49 57
:E:t Clock to Ripple Carry 2 57 ns
tPLH 30 35
lock to Any Q
PHL Clock to Any 32 39 ns
tPLH Enable T to Ripple Carry 22 26 ns
tPHL 22 26
fPLH Up/Down to Ripple Carr 36 42 ns oL-soer
Wi 1 =
tPHL P PP v 42 48 RL =2.0kQ
tow Clock Pulse Width 36 42 ns
A,B,C,D 30 35
= = ns
ENT,ENP 30 35
tg Set-Up Coad 36 22
Up/Down 43 50 ns
th Hold 0 0 ns
fmax(Note 1)]  Maximum Clock Frequency 19 17 MHz

*AC performance over operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25L.S/54L.S/74LS168A/169A

Am25LS ® Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING QUTPUT DRIVEN INPUT

[}
I

(

W
o
e

Note: Actual current flow direction shown.

DEFINITION OF FUNCTIONAL TERMS

cP Clock Pulse. All functions of the counter
occurs on the positive edge.

A,B,C,D The four programmable data inputs.

ENP Parallel Count Enable. Must be LOW to
count.

ENT Enables RCO (serial trickle) for cascading

counters. Must be LOW to count.
Qp,. Q. Qc, Qp
LOAD

The four counter outputs.

A LOW enables parallel load of counter
outputs from inputs. Must be HIGH to
count.

Ripple Carry Output. Output will be
LOW on the maximum count on up
count, and on 0000 on the down count.

u/D Up/Down Count Control. HIGH counts

up and LOW counts down.

‘LS168A

DIE SIZE 0.084" X 0.099"”

Vee
RCO

Qa

Qg

LOAD

Metallization and Pad Layouts

'LS169A
Vee
u/d RCO
Qp
cp
A Qg
8
¢ Qc
D
ENP %
ENT
GND LOAD

DIE SIZE 0.084" X 0.099"”
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Am25LS/54LS/74LS168A/169A

ORDERING INFORMATION

Amb54LS/ Amb54LS/
Am25LS168A Am25LS169A 74LS168A 74LS8169A
Package Temperature Order Order Order Order
Type Range Number Number Number Number

Molded DIP 0°C to +70°C AM25LS168APC AM25LS169APC SN74LS168AN SN74LS169AN
Hermetic DIP 0°C to +70°C AM25LS168ADC AM25LS169ADC SN74LS168AJ SN74LS169AJ
Dice 0°C to +70°C AM25LS168AXC AM25LS169AXC SN74LS168AX SN74LS169AX
Hermetic DIP —55°C to +125°C AM25LS168ADM AM25LS169ADM SN54LS168AJ SN54LS169AJ
Hermetic Flat Pak —55°C to +125°C AM25LS168AFM AM25LS169AFM SN54LS168AW SN54LS169AW
Dice —55°C to +125°C AM25LS168AXM AM25LS169AXM SN54LS168AX SN54LS169AX

APPLICATIONS

Do D1 D2 D3

D4 Ds Dg D7 Dg D9 D10D11 D12D13D14 D15
A B C D A B C D A B C D A B C D
[ RCOJo— ENT RCOfo————C EN T RCOfo————— O EN T RCOJO—
C  Lstesa C  Lsiesa € Lsiesa € Lsiesa
———O{ LOAD ———0| LOAD ———| LOAD ——— LOAD
——u/o —u/o ——u/o u/D
ENT o ENP —O| ENP ENP
Qn Qg Q¢ Op Q, Qg Q¢ Op Q Qg Q¢ Qp Qp Qg Q¢ Qp
Wo Wy Wy W3 Wg Wg Wg W7 Wg WoWqgWyq WypWi3WigWis
cp
LOAD
u/D

>

Synchronous 4-Bit BCD Programmable Up/Down Counter with Hold on Underflow and Overflow, enabled

by LOAD, Single count sequence per load cycle.

Dg Dy Dy D3

[HEE

D4 D5 Dg D7

LI ]]

RCOp———QENT

r—-—o ENT

cp cp

= _ LS169A LS169A
ENP P

LOAD LOAD

u/o

RCO JO—4—— OUTPUT

——0o
—
-L— u/d

.|}—-l

CLOCK

COUNTER ENABLE

Programmable Divide By N.
Example: Divide By 127, Load (N-1) or 126 =01111110.
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Am25LS170-Am25LS670
Am54LS/74L.S170-Am54LS/74L.S670

4-BY- 4 Register File with 3-State or Open Collector Outputs

DISTINCTIVE CHARACTERISTICS

Separate read/write addressing

Simultaneous read and write

4-word by 4-bit organization

Am25LS170 has open collector outputs
Am25LS670 has three-state outputs
Cascadable to m words of n bits (Mod 4)
Used as

— Scratchpad memory

— Buffer storage with timing synchronizing
— Storage for fast multiply (signal processing)

® Am25LS devices offer the following improvements over

Amb4/74LS
— Higher speed
— 50mV lower Vo at gL = 8mA
— Twice the fan-out over military range
— 440uA source current at HIGH output
® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS170 and 670 are 16-bit low-power Schottky
register files. The file is organized as 4 words of 4-bits each
with separate on-chip address decoding for read and write.
This permits simultaneous read and write operations either to
the same or different addresses.

Four data inputs are used to supply the 4-bit data word to be
stored. The Wa and WR inputs supply the write address while
the Gy supplies the write enable. Four data outputs (Og to
03) are selected from data word cells by the Ra and Rp
address. The output is available if the read enable GR is LOW.
The register file performs a non-destructive readout. The
Am25LS170 has open collector put for convenience of
collector ORing while the Am 670 provides three-state
outputs for bus selection.

The Amb54LS/74LS170 a
versions of the Am25
characteristic tables®

andard performance
€ appropriate electrical
5LS improvements.

115;01—>

LOGIC DIAGRAM

(10) Q4
(11D, D
9y
OUTPUTS
I3 Ls170 0C
(2104 2 LS670 3-STATE
D bt
4
o
&
[=]
E (7 Qg
(31D,
aQ a
G G G

Q a 6) Oy
l G

| 1

(14) Wy

WRITE

(13) Wg DECODE

12) GW____._T

[_ (5) Ry

(4) Rg

(11 Gg
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Am25LS/541L.8/74L.5170/670

CONNECTION DIAGRAM LOGIC SYMBOL
Top View 5 1 2 3
Vec D1 Wa Wg Gy Gg 07 Q | I L
nnooonoon
% 15 14 13 12 11 10 9 4 WA Raf—5
13 ——wB Rgl——14
12 —qaGw GRIO—11
Q1 Q2 Q3 Q4
® . i 4 s I I
guggougd o s 7 s
D, D3 Ds Rg Ry Qg
Vee =18
Note: Pin 1 is marked for orientation. GND =8
Am25LS170 * Am25LS670
ELECTRICAL CHARACTERISTICS
The following conditions apply unless otherwise specified:
COM’'L  Tp =0°Cto+70°C Vec =5.0V £ 5% (MIN. = 4.75V, MAX. = 5.25V)
MIL Ta=—65°Cto+125°C Vee=5.0V #10%  (MIN. =4.50V, MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
L Typ.
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
\" = MIN. MIL, | =-1.0mA K
VoH C?utput HIGH Voltage cc OH m 24 Volts
('LS670 Only) VIN=VIHor V|L COM'L,IgH =—2.6mA | 24
loL =4.0mA 0.25 0.4
Vee =MiIN,,
VoL Output LOW Voltage Vin =V v Volts
IN = ViIHOr Vi loL =8.0mA 0.35 0.45
Vin Input HIGH Level Guaranteed mp'ut logical HIGH 20 Volts
voltage for all inputs
i i MiL 0.7
viL Input LOW Level Guaranteed mPUt logical LOW Volts
voltage for all inputs coM‘L 0.8
V) Input Clamp Voltage Vee =MIN,, Ijy = —18mA -15 Volts
Any D, R, or W —0.36
he Input LOW Current Vee = MAX,, VN = 0.4V GR (LS170) or GW -0.72 mA
GR (LS670) —1.08
Any D,R,or W 20
m Input HIGH Current Vee =MAX., VN =27V GR (LS170) or GW 40 HA
GR (LS670) 60
Any D, R, or W 0.1
1 Input HIGH Current Ve = MAX,, ViN = 7.0V GR (LS170) or GW 0.2 mA
GR (LS670) 0.3
Output Leakge Vce =MIN,, Vo =5.5V,
0 A
foH ("LS170 Only) VIN = ViH or Vi 2 s
2 igh- Vo =04V —20
1oz Off-State (High I;:npedance) Vee = MAX. (o] 4A
Output Current ('LS670 Only) Vo =27V 20
Isc Output Short Circuit Current (Note 3) | Vgg = MAX. —15 —85 mA
170 25 40
Icc Power Supply Current (Note 4) Vee = MAX. mA
670 30 50
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Measured with 4.5V applied to all data inputs and both enable inputs, all address inputs grounded and all outputs open.
Am25LS * Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
Supply Voltage to Ground Potential Continuous -0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State -0.5V to +V ¢ max.
DC .Input Voltage -0.5V to +7.0V
DC Output Current, Into Outputs 30mA

DC Input Current

-30mA to +5.0mA
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Am25LS/5641.8/74LS170/670

Amb4LS/74L8170 * Am54LS/74LS670
ELECTRICAL CHARACTERISTICS

The following conditions apply unless otherwise specified:

com’L
MiL

Ta=
Ta=—-55°Cto+125°C

0°Cto +70°C

Vee =5.0V £ 5%
Vee =5.0V £ 10%

DC CHARACTERISTICS OVER OPERATING RANGE

(MIN. =475V, MAX. = 5.25V)
(MIN. =450V, MAX. =5.50V)

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
VoH Output HIGH Voltage Vce = MIN. MIL, IoH = —1.0mA 2.4 34 Volts
(‘LS670 Only) VIN=V|Hor ViL COM’L, IgH = —2.6mA 24 34
All, lgL =4.0mA 04
Vo Output LOW Voltage Vee =MIN., 74LS Onl Volts
L VIN = Vi or ViL LS Only, 05
loL =8.0mA
Viy Input HIGH Level Guaranteed |n9ut logical HIGH 20 Volts
voltage for all inputs
i i MiL 0.7
ViL Input LOW Level Guaranteed |n,§>ut logical LOW Volts
voltage for all inputs coM’L 0.8
\7 Input Clamp Voltage Vee = MIN, )y = —18mA -1.5 Volts
Any D,R,or W —0.4
L Input LOW Current Vce = MAX,, VN =04V GR (LS170) or GW -0.8 mA
GR (LS670) -1.2
Any D, R, or W 20
K Input HIGH Current Vee = MAX., ViN = 2.7V GR (LS170) or GW 40 MA
GR (LS670) 60
Any D, R, or W 0.1
I Input HIGH Current Vee = MAX,, ViN = 7.0V GR (LS170) or GW 0.2 mA
GR (LS670) 0.3
Output Leakge Vee =MIN,, Vo =5.5V,
loH (*LS170 Only) VIN = ViH or Vi 20 | wA
£f- igh- Vo =04V —20
oz Off-State (High Ir‘npedance) Vee = MAX. 0 uA
Output Current (‘LS670 Only) Vo =27V 20
Isc QOutput Short Circuit Current (Note 3) | Vo = MAX. -15 —100 mA
170 25 40
Icc Power Supply Current (Note 4) Vce = MAX. mA
670 30 50
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at V, =5.0V, 25°C ambient and maximum loading.
Ccc 9

1
2
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4

. Measured with 4.6V applied to all data inputs and both enable inputs, all address inputs grounded and all outputs open.

D1—-Dg
RA Rp
GR
Wa W
Gw
Q1 -04

~
DEFINITION OF FUNCTIONAL TERMS

Data Input. Input data bit 1 through bit 4 repre-
senting one word to be entered into the device.
Read Word Select. Selects word O through word 3
to be read out.

Read Enable. Gates output of LS170 and enables
three-state output on LS670.;

Write Word Select. Selects which word is to be
written.

Write Enable. The selected word will be written
when the Gyy goes LOW.

Output data bits 1 through 4 available during read
select (GR) otherwise HIGH for LS170 (open col-
lector) or high impedance for LS670 (three-state).

TRUTH TABLE
WRITE INPUTS WORD
Wg Wa Gy 0 1 2 3
L L L Q=D NC NC NC
L H L NC Q=D NC NC
H L L NC NC Q=D NC
H H L NC NC NC Q=D
X X H NC NC NC NC
READ INPUTS OUTPUTS
Rg Ra Gg [ Q2 Q3 0q
L L L WoBo WgB1 WoB2 WgB3
L H L W1Bg W1B1 W1B2 W1B3
H L L W3Bq W2B1 W2Bo W2B3
H H L W3Bg W3B1 WoBop W3B3
LS170 Only:
X X H H H H
LS670 Only:
X X H Y4 z z p4
Notes: 1. H = HIGH level, L = LOW level, X = Don’t Care, 2 = HIGH
impedance.
2. (Q=D) the selected F/F will assume the state of Dj,.
3. NC = the level of Q previously established (no change).
4. WiBi =i = the word read,

j = the bit read.
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Am25L8/54L.8/74L.8170/670

SWITCHING CHARACTERISTICS
(Ta = +25°C, Voe = 5.0V) Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH Read Select Ra, Rp to Q; ns
tPHL
{PLH Write Enable Gyy to Qj ns
tpHL
{PLH Data Dj to Q; ns
tPHL
tpLH . Cp =15pF
T Read Enable GR to Q; ns RL = 2.0kQ
tg Dj to Gy ns
tg Wa, Wg to Gy ns
tH Dj to Gy ns
tH Wa, Wg to Gy ns
tow Gy or GR ns
TLATCH Latch Time for New Data ns
Am25LS170 ONLY
Am25LS COM’L Am25LS MIL
SWITCHING CHARACTERISTICS — . = =
OVER OPERATING RANGE* TA=0°Cto+70°C | TA=-55°Cto +125°C
i Vce = 5.0V 5% Vce =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH Ra. Rp, to Q; ns
tPHL
tPLH Gw to Q; ns
tPHL
tPLH Dj to Qj ns
PHL
tpLH ) CL =50pF
o GR to Qj ns RL = 2.0k
tg Dj to Gy ns
tg Wa, Wg to Gy ns
tH D; to Gy ns
tH Wa, Wg to Gy ns
thw Gy or GR ns
TLATCH Latch Time for New Data ns

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

Am25LS ® Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

‘LS170
DRIVING OUTPUT

LS670
DRIVING OUTPUT DRIVEN INPUT

| I

i :
3 I l

loH | i |

b |

—K | |
- | < |
| o— +

<3 ‘oL ‘ ™ |

b3

| |

| |

[ I

Note: Actual current flow direction shown.

L.,

lo

3-78




Am25LS/541.5/74L.S170/670

Am25LS670 ¢ Am54LS/74L.S670
SWTCHING CHARACTERISTICS
(TA=25°C, Ve =5.0V)

Am25LS

Am54LS/74LS

Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
1|

PLH Read Select Rp, Rp to Qj ns
tPHL
tPLH .

AL Write Enable Gy to Q; ns CL = 15pF
t R =2.0kQ

PLH Data Dj to Q; ns L
tPHL
tZH
2L ns

Read Enable GR to Q; — —
tHz ns CL =5.0pF
Lz RL =2.0kQ
tg Dj to Gw ns
tg Wa, Wg to Gy ns
tH Dj to Gy ns CL =15pF
tH Wa, Wg to Gy ns R =2.0kQ
tpw Gw or GR ns
TLATCH Latch Time for New Data ns
Am25L5670 ONLY Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS — -
OVER OPERATING RANGE* TA=0°Cto +70°C Ta=—55°C to +125°C
Vce =5.0V 6% Vce =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH Read Select ns
tPHL Ra. Rp, to Q;
tPLH Write Enable ns
tPHL Gw to Q; CL = 50pF
1| =

PLH Data Dj to Q; ns RL=20ka
PHL
t
tZH ns
tZL Read Enable GR to Q;

HZ ns CL =5.0pF
tLz R =2.0kQ
tg Dj to Gy ns
tg Wa, W to Gy ns
tH Dj to Gy ns C =50pF
tH ‘Wa, Wg to Gy ns RL = 2.0k
tow Gw or GR ns
TLATCH Latch Time for New Data ns

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS/54LS/74L8170/670

ORDERING INFORMATION

PRESET

CLOCK
ENABLE

Amb4LS/ Amb4LS/
Am25LS170 Am25L.S670 74LS170 74LS670
Package Temperature Order Order Order Order
Type Range Number Number Number Number
Molded DIP 0°Cto +70°C  AM25LS170PC  AM25LS670PC  SN74LS170N  SN74LS670N
Hermetic DIP 0°Cto +70°C AM25LS170DC  AM25LS670DC SN74LS170J  SN74LS670J
Dice 0°Cto +70°C  AM25LS170XC  AM25LS670XC SN74LS170X SN74LS670X
Hermetic DIP -55°Cto +125°C AM25LS170DM AM25LS670DM SN54L.S170)  SN54LS670J
Hermetic Flat Pak -556°C to +125°C AM25LS170FM  AM25LS670FM SN54LS170W  SN54LS670W
Dice -55°C to +125°C AM25LS170XM AM25LS670XM SN54LS170X  SN54LS670X
APPLICATION
Wa Wg Ra Rp
Dg O—————1 D 01 -0 0g
D1O——— D, 0, 004
D2 O—— D3 03 O 02
D3 O——] D4 04 003
GR Gw
8-BIT 8-BIT DATA WORD
DATA WORD OUTPUT DELAY
INPUT BY OFFSET
Wa Wg Ra Rp
Dg O—— Dq 01 —O0 04
D5 O——— D2 0, -0 05
Am25LS170/670
Dg O————{ D3 03 0 0g
D7 Q————q Dy [ -0 07
GR Gw
Qs Op Qp Qg
CK Am25L8161 CLR CK Am25LS161 LD
ENP ENP A B

Delay variable by clock times offset 0, 1, 2, 3. System is expandable in width and length and is the basis of

a digital auto correlator.

Variable Digital Delay Buffer

(Auto Correlator)

1
0 OFFSET
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Am25LS174 « Am54LS/74LS174
Am25LS175 « Am54LS/74LS175

Hex/Quadruple D-Type Flip Flops With Clear

DISTINCTIVE CHARACTERISTICS

4-bit and 6-bit parallel registers

Common clock and common clear

Positive edge-triggered D flip-flops

Am25LS devices offer the following improvements over
Amb54/74LS

— Higher speed

— 50mV lower VoL

— Twice the fan-out over military range

— 440uA source current

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS174 is a six-bit register and the Am25LS175
is a four-bit register built using advanced Low Power
Schottky technology. The registers consist of D-type flip-
flops with a buffered common clock and an asynchronous
active LOW buffered clear.

When the clear is LOW, the Q outputs are LOW independent
of the other inputs. Information meeting the set-up require-
ments of the D inputs is transferred to the Q outputs on the
positive-going edge of the clock pulse.

For versions of these devices having a common enable
rather than clear see Am25LS07 and Am25L.S08.

The Am54LS/74L.S174 and 175 are standard performance
versions of the Am25LS174 and 175. See appropriate
electrical characteristic tables for detailed Am25LS im-
provements.

LOGIC DIAGRAMS

‘LS174
Do Oy 02 03 Dq4 0g
o — S o | S | | o d
cP D ) cP D cP D cP D )
co co co co co co
r Q ’—Q o r J—O Q r Q |-O Q
ot —o>o—d . . . .
Qg aQ, Q, Qg Q4 Qg
‘LS175
0o 04 D2 D3
P>o | | | [
“ o $ 1 S | Py
ce D ce D ) ce D
co co co co
J—0 a Q r a Q fo a Q a Q
- °D° . | ‘ 1 ‘ T
“ [ 1 1
Q Qo [TRC]] 0 a 33 03
CONNECTION DIAGRAMS LOGIC SYMBOLS
Top Views
‘'LS174 'LS175 ‘'LS174 ‘LS175
Vec Qs Ds Dg Qs D3 Q3 CP Vec Q3 O3 D3 Dy Q@ Qp CP
OO0 nmmnn O000M0000 3.4 6 11 13 14 4 5 12 13
® 15 14 13 12 11 10 9 % 15 14 13 12 11 10 9 l | l I l J I I l l
Dy Dy D D3 Dg Og Do D4 07 D3
9 —cp 9—]ce
® 2 3 4 s 65 71 8 ® 2 3 4 s 5 7 8 T oc QG 0 Q Q3 as g ‘_OCLOO a, Q, 03
ooty [EEREREEERERERE|
CL Qy Dg Dy Qi Dy Qp GND CL ay Gy Do Dy Q5 Q; GND [ I l I l I ? [ T I l T l
2 5 7 10 12 15 3 2 6 7 1110 1415
Note: Pin 1 is marked for orientation. VCC = Pin 16
GND = Pin 8
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Am251.S/54L.8/74LS174/175

ELECTRICAL CHARACTERISTICS The following conditions apply unless otherwise specified:

comM’L Ta =0°C to +70°C Vce =5.0V £ 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta = —55°C to +125°C Vee = 5.0V £ 10% (MIN. =450V MAX.=5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vce = MIN,, Iy = —440uA MiL 25 34
V, Output HIGH Voltage Volt
OoH o VIN = Vi or ViL com'L 27 34 ol
\" =MIN | =4mA K
VoL Output LOW Voltage cc oL~m 04 Volts
VIN =VIHor ViL loL = 8mA 0.45
Guaranteed input logical
ViH Input HIGH Level HIGH voltage for all inputs 20 Volts
Guaranteed input logical MIL 0.7
ViL Input LOW Level LOW voltage for all inputs com'L 08 Volts
\7] Input Clamp Voltage Vee =MIN,, iy = —18mA -15 Volts
m Input LOW Current Ve = MAX., Vi =04v | _Clock, CL —0.36 mA
| Others —0.24
hH Input HIGH Current Vee = MAX,, VN = 2.7V 20 HA
h Input HIGH Current Vee = MAX., VN = 7.0V 0.1 mA
Output Short Circuit Current _
Isc (Note 3) Vee = MAX, -15 —85 mA
Power Supply Current LS174 16 26
1 \ =MAX.
ce {Note 4) cc Ls175 IE 18 mA
Am54LS/74L5174/175
ZLECTRICAL CHARACTERISTICS The Following Conditions Apply Unless Otherwise Specified:
SOM’L T =0°Cto+70°C Vce = 5.0V £ 5% (MIN. =4.75V MAX. = 5.25V)
AL Tp=-55Cto+125°C Vce = 5.0V + 10% (MIN. =450V MAX. =5.50V)
JC CHARACTERISTICS OVER OPERATING RANGE Typ
>arameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
\Y =MIN,, | = —400uA Am74LS 2.7 3.4
VoH Output HIGH Voltage cc OH H Volts
VIN =ViHoOr Vi Am54LS 25 3.4
Vee = MIN (] =4mA 04
VoL Output LOW Voltage cc Al lo = 4m Volts
Vin = ViHor VL 74LS only, g =8mA 0.5
Guaranteed input logical
ViH Input HIGH Level HIGH voltage for all inputs 2.0 Volts
. Guaranteed input logical Am54LS 0.7
ViL Input LOW Level LOW voltage for all inputs Am74LS 0.8 Volts
Vi Input Clamp Voltage Vee =MIN, |y = =18mA -15 Volts
L Input LOW Current Ve = MAX., VN = 0.4V —0.40 mA
hH Input HIGH Current Vee = MAX,, VN =2.7V 20 LA
Iy Input HIGH Current Ve = MAX,, ViN = 7.0V 0.1 mA
Output Short Circuit Current _
Isc (Note 3) Ve = MAX. -15 -100 mA
Power Supply Current _ LS174 16 26
lcc (Note 4) Vee = MAX. Ls175 . 1 18 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vcg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All outputs open and 4.5V applied to the data and clear inputs. Measured after a momentary ground, then 4.5V applied to the clock input.

MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature

’I’emperature (Ambient) Under Bias

Supply Voltage to Ground Potential Continuous

DC Voltage Applied to Outputs for High Output State

DC Input Voltage

DC Output Current, Into Outputs

DC Input Current

—65°C to +150°C
—55°C to +125°C
—0.5V to +7.0V
—0.5V to +Vgc max.
—0.5V to +7.0V
30mA

—30mA to +5.0 mA
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Am25LS/54L.5/74L.S174/175

SWITCHING CHARACTERISTICS
(Ta = +25°C, Vg = 5.0V)

Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. | Min. Typ. Max. | Units Test Conditions
t, 15 23 20 30
PLH Clock to Output ns
tPHL 13 20 23 35
tPLH Clear to Q Output, LS175 only 16 25 16 25
< ns
tPHL Clear to Output 23 35 23 35
Clock 17 -
tow Pulse Width b 20 ns Cy = 15pF
Clear 20 20 R =2.0kQ
ts Data Set-up Time 20 20 ns
Set-up Time Clear Recovery
t.
S (in-active) to Clock 20 25 ns
th Data Hold Time 5 5 ns
fmax Maximum Clock Frequency (Note 1) 40 65 30 40 MHz
———

Note 1. Per industry convention, fmgax is the worst case value of the maximum device operating frequency with no constraints on ty, tf, pulse width or duty cycle.

Am25LS ONLY .
SWITCHING CHARACTERISTICS Am25LS COM'L Am25LS MIL
OVER OPERATING RANGE* Tp = 0°C to +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH Clock to Output 34 39 ns
tpHL 30 35
tpLH Clear to Q Output, LS175 only 37 42 ns
tpHL Clear to Output 50 57 ns
tow Pulse Width 2::::_( ;g gg ns F?t - 25%
ts Data Set-up Time 30 35 ns
t Set—up. Time Clear Recovery 30 35 ns
(In-active) to Clock
th Data Hold Time 1" 12 ns
fmax Maximum Clock Frequency (Note 1) 30 26 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

D;j The D flip-flop data inputs.

CL Clear. When the clear is LOW, the Qj outputs are LOW,
regardless of the other inputs. When the clear is HIGH, data
can be entered in the register.

DEFINITION OF FUNCTIONAL TERMS

CP Clock pulse for the register. Enters data on the positive
transition.

Q; The TRUE register outputs.
ﬁi The complement register outputs.

Am25LS ® Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

H

‘o
‘o

G

|
!
|
|
|
l
‘
|
|
|
|
|
|
!

Note: Actual current flow direction shown.

FUNCTION TABLE

INPUTS OUTPUTS
Clear | Clock | Dj Q; Q;
L X X L H
H L X NC NC
H H X NC NC
H t L L
H 1 H
H = HIGH X = Don’t Care
L =LOW NC = No Change

t = LOW-to-HIGH Transition

Note: Qj on Am25LS175 only.
Qj on Am54LS/74LS175 only.
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Am25LS/54LS/74L.S174/175

Do Qg 1
o———
Dy Qq 2
w0 o
g WORD A
5 b
0, T q 3
o—— g
05 [N 4
c c  |Jo——
CLOCK 1 ——J
CLEAR 1
RECIRCULATE o Qo !
o
R
1 ———INA ¢ OuT A o1 4 2
o——
2 N8 Ama055/5055 ouTs 2 WORD B
QUAD 128817 e L
STATIC SHIFT 0, Z a
3 INC REGISTER oute ? )
4 ——IND ouT D
cp —
D4 Q4 4
ce cL [
CLOCK
cLOCK 2
CLEAR 2
Do Qg 1
o
0, Q, 2
w0 o——
= WORD €
<]
D, T Q, 3
o———
D3 - Qg 4
ce e [/

CLOCK 3 J

CLEAR 3

Low-Power Schottky registers interface directly with many MOS shift registers.

Metallization and Pad Layouts

‘'LS174 ‘'LS175
E 16 Vee
et 1 6 Vee Q 2 15 Q3
Q 2 1 1 I — 15 Qg
5, a, g
[ 14 ¢ / .
Dy 3 A ] Os @G 3 —— 14 0O
Dy 4 b 2T 13 04 0 4 y —— 13 D3
a s - 12 Q4 by 5 — —— 12 D
" e a—
D, 6 1 by a6 — ! — " @
a, 7 ] I LL 10 Qg
GND 8 9 cp a7 10 0y
GND 8 9 cp
DIE SIZE 0.075"" X 0.084" DIE SIZE 0.075" X 0.061"
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Am25LS181 « Am54LS/74LS181

Four-Bit Arithmetic Logic Unit/Function Generator

DISTINCTIVE CHARACTERISTICS

® Performs 16 arithmetic operations including add, subtract,
double and compare

® Full look-ahead capability for high speed arithmetic oper-
ation on long words

® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
—50mV lower VoL
— Twice the fan-out over military range
— 440uA source current

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS181 is a 4-bit, high-speed parallel Arithmetic
Logic Unit (ALU)/Digital Function Generator. When the mode
control (M) is LOW the 16 arithmetic operations are performed
under the control of the four select inputs. When the mode
control is HIGH the sixteen logic operations are performed on
an individual bit basis between the two 4-bit parallel words
under the control of the four select inputs.

An internal full look-ahead carry scheme is used for high-speed
arithmetic operations and provision is made for further look-
ahead by including both carry propagate (P) and carry generate
(G) outputs.

An open collector output A = B is used to signal the equiva-
lence of the two parallel words. The open collector feature
allows for the equivalence function to be expanded as a
wired-AND connection for larger word lengths.

In many systems, the carry output Cn+4 is connected to the

next higher Cn to provide ripple block arithmetic. The ALU.

can be used with either active HIGH or active LOW inputs and
can be ripple expanded or full look-ahead expanded in either
mode. The connection pattern is identical for either logic
representation.

The Amb4LS/741.S181 is a standard performance version of
the Am25LS181. See appropriate electrical characteristic
tables for detailed Am25LS improvements.

LOGIC DIAGRAM

gt

Cn+4

CONNECTION DIAGRAM
Top View

B, A B3 O Chu
18

0

1% 1

mK
mEl

- -l
@ w

1

N
@
X

1

]~
-
-
L[~
']

3 5 8 9 10 12
BRERN Uy
oS3 2 S 0 M Fg Fy 2 GND

Note: Pin 1 is marked for orientation.

bd
%
»
&

D—.— Fo
M —P
Cn
LOGIC SYMBOLS
ACTIVE LOW
2 1 2322 2120 19 18
Ag By Ay By A, B, Ag B
o Bo A1 By Az By Az B3
7—¢ Cn+4 6
8—M
6 So A=gf—14
5—o S1 Glo—17
4—15S,
3—S3 plo—15
Fo Fq Fy F3
9 10 " 13
ACTIVE HIGH
2 1 23 22 21 20 19 18
Ag By Ay By Ay By Ag By
7—o]c, 0 B0 A1 B A2 2 alo—16
8—M ~ ;
6 — 20 A=B—14
5 — S1
v p—17
4—S2
3 S3 X p—15
Fo £y Fy F3
I I —[ Vee = Pin 24
10 1 13 GND = Pin 12
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Am25LS181
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

Am25LS/54L.5/74LS181

comM'L Ta=0°Cto+70°C Vee =5.0V £ 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta = —55°C to +125°C Vee = 5.0V £ 10% (MIN. =450V MAX. =550V)
DC CHARACTERISTICS OVER OPERATING RANGE
Typ.
Parameters Description Test Conditions (Note 1) Min. (Note2 Max. Units
Vee = MING | = _440uA MIL 25 3.4
Vou Output HIGH Voltage cc =MIN,, IgH u Volts
(Except A = B Output) ViN = ViHor VL coMm’L 2.7 34
Vee = MIN. :OL =4mA 04
VoL Output LOW Voltage Vi = Vip or V)L oL = 8:nA 0.45 Volts
G, 1oL = 16mA 0.55
Vin Input HIGH Level Guarar?teed input logical HIGH voltage 20 Volts
for all inputs
; . MIL 0.7
viL Input LOW Level Guarar?teed input logical LOW voltage Volts
for all inputs COM'L 08
A\ Input Clamp Voltage Vce = MIN,, )y = —18mA —-1.5 Volts
\% =MIN., V =55V
1oH Output HIGH Current cc . VOH 100 uA
for A = B Output VIN = ViH or V|
M —0.36
AjorB; —-1.08
L Input LOW Current Vee = MAX., VN = 0.4V mA
Si —1.44
Cn -2.0
M 20
A or B; 60
hH Input HIGH Current Vee = MAX,, VN = 2.7V 3 s LA
i 0
Cn 100
M 0.1
A or B; 0.3
1 Input HIGH Current Vce = MAX,, VN = 5.5V S o mA
i 4
Cn 05
Output Short Circuit Current
[} = MAX. - -
sc (Note 3) (Except A = B Output) Vee . 15 85 mA
MIL 2
A - 0 32
comMm'L
Icc Power Supply Current (Note 4) Ve = MAX. 20 34 mA
8 MiIL 21 35
com'L 21 37
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Vcc = 5.0V, 25°C ambient and maximum loading.
.l is measured under two conditions — typ. and max. apply to both.

A. Sj, M, A;at 4.5V, all other inputs grounded; outputs open.
B. Sj, M at 4,5V; all other inputs grounded; outputs open.

Am25LS ¢ Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

1
2
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —0.5V to +7V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +V¢c max.
DC Input Voltage —0.5V to +5.5V
DC Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0mA
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Am25L.S/541.5/74L.S181
Amb54LS/74L.5181

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

comM'L Ta =0°C to +70°C Vee =5.0V 5% (MIN. =475V MAX.=5.25V)
MIL TA =—55°C to +125°C Vee =5.0V £ 10% (MIN. =450V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE T
yp.
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
Vee = MIN., | = —400uA MiL 25 3.4
VOH Output HIGH Voltage cc N., IoH Iz Volts
(Except A = B Output) VIN = VHor VL com'L 2.7 3.4
All outputs, lg| = 4mA 0.25 04
- Am74LS oni
\Y/ Output LOW Voltage Vec = MIN. All outputs lvo[_ =8mA 035 05 Volts
oL 9 VIN =ViHor Vi _ ’
G,lgL =16 mA 0.47 0.7
P, loL =8mA 0.35 0.6
Vin Input HIGH Level Guaratheed input logical HIGH voltage 20 Volts
for all inputs
i i MIL 0.7
viL Input LOW Level Guarar?teed input logical LOW voltage Volts
for all inputs COM'L 0.8
\ Input Clamp Voltage Vee = MIN,, |y = —=18mA -15 Volts
= =55V
1oH Output HIGH Current Vce =MIN, Vo =5.5 100 A
for A = B Output VIN=ViHor VL
M —0.36
Aj or Bj —1.08
L Input LOW Current Vee = MAX,, VN = 0.4V mA
Sj —1.44
Cn -2.0
M 20
A, or B; 60
HWH Input HIGH Current Vcee = MAX,, VN = 2.7V r % kA
i
Cp 100
M 0.1
A or B; 0.3
Iy Input HIGH Current Vee = MAX,, VN = 5.5V 5 04 mA
i K
Cn 0.5
Output Short Circuit Current
I Ve = MAX. -1 -1 A
sC (Note 3) (Except A = B Output) cc 5 00 m
MIL 20 32
A
ML
Icc Power Supply Current (Note 4) Ve = MAX. co 20 34 mA
8 ML 21 35
coM'L 21 37
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Icc is measured under two conditions — typ. and max. apply to both.

A. Si, M, A at 4,5V, all other inputs grounded; outputs open.
B. Sj, M at 4.5V; all other inputs grounded; outputs open.
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Am25LS/54L.S/74L.5181

Am25LS181 ¢ Am54LS/74L.5181
‘SWITCHING CHARACTERISTICS

(Ta =25°C, Vo =5.0V)
(CL = 15pF, RL = 2.0k2) Am25LS181 Am54LS/74L8181
Parameter From (Input) To (Output) | Min. Typ. Max. | Min. Typ. Max. | Units Test Conditions
tPLH 25 18 27
c c
tPHL " nt4 14 13 | 20 ne
LA . = 19 17 26 s M =0V
tPHL " : 18 13 | 20 (SUM or DIFF mode)
t, — — — 25 = =8a=
‘PLH A or B; 5 19 29 o M _ov,—so S3 =45V,
PHL 23 15 23 Sq =S5 =0V (SUM mode)
tPLH A or B; G % al 32 ns M=0V,S0=S3=0V,
tPHL 25 17 26 S1 =82 =4.5V (DIFF mode)
t — — — = = =
tPLH R or B, B 26 20 30 e M =0V, So=S3=45V,
PHL 26 20 30 Sq =S =0V (SUM mode)
tPLH A; or B ? 26 20 30 ns M=0V,Sg=S3=0V,
tPHL 26 22 33 S1 =S5 =4.5V (DIFF mode)
i —_ — - = = =
PLH A; or Bj Fili=>1) 28 21 32 ns M =0V, Sp =53 =45V,
PHL 19 13 20 S1 =S =0V (SUM mode)
t - = = 30 21 - —Sac
PLH A; or Bj Fi=0 32 ns M =0V, Sg = S3=0V.
tPHL 19 15 23 S1 =S =4.5V (DIFF mode)
tPLH - _ 31 22 33
A; or Bj Fi M = 4.5V (LOGIC mod
PHL i i i 55 1o 29 ns 4.5V (LOGIC mode)
t - = 33 25 38 = =8 =
tPLH Aj or Bj Ch+4 ns M _OV-=50 S3=45V,
PHL 31 25 38 $1 =S5 =0V (SUM mode)
tPLH ' - = 35 27 41 M =0V, Sp=S3=0V
A. B . .
PHL ior i Cnta 35 27 | 41 ns Sy = Sp = 4.5V (DIFF mode)
tpLH R — 50 33 50 M =0V, Sg=S3=0V
A; or Bj A=8B . '
tPHL porsi a5 21 62 ns 1 = S = 4.5V (DIFF mode)
tPLH - = = 36 S1=82=M=0V
tPHL Aior Bi Fis1 53 ns S0 = 53 =45V (SUM mode)
tPLH - = - 36 Sg=S3=M=0V
tPHL Aior B; Fir1 53 ns S1 =S5 = 4.5V (DIFF mode)

OPERATION TABLE

ACTIVE-HIGH DATA ACTIVE-LOW DATA
M = L; Arithmetic Operations M = L; Arithmetic Operations

SELECTION | M=H M=H

Logic Ch=H Ch=1L Logic Ch=L Ch=H
S3 S, 81 Sg | Functions (No Carry) (With Carry) Functions (No Carry) (With Carry)
L L L L|F=A F=A F=APlus1 F=A F = A Minus 1 F=A
L L L H|F=A¥B|F=A+B F=(A+B)Plus1 F=AB F = AB Minus 1 F=AB
L L H L |F=AB F=A+B F=(A+B)Plus 1 F=A+B | F=ABMinus1 F=AB
L L H H F=0 F = Minus 1 (2's Compl.) | F = Zero F=1 F = Minus 1 (2's Compl.) | F = Zero
L H L L | F=AB F = A Plus AB F = A Plus AB Plus 1 F=A+B | F=APlus (A+B) F = A Plus (A +B) Plus 1
L HL H|F=B F = (A + B) Plus AB F=(A+B)PlusABPlus1 | F=B F = AB Plus (A + B) F = AB Plus (A + B) Plus 1
L H H L [F=AeB |F=AMinusBMinus1 F = A Minus B F=A®B | F=A Minus B Minus 1 F = A Minus B
L HH H|F=AB F = AB Minus 1 F = AB F=A+B | F=A+B F=(A+B)Plus1
H L L L | F=A+B |F=APlusAB F = A Plus AB Plus 1 F = AB F = APlus (A +B) F = A Plus (A + B) Plus 1
H L L H|F=A®B |F=APlusB F=APlus B Plus 1 F=A®B [ F=APlusB F = A Plus B Plus 1
H L H L | F=8B F = (A + B) Plus AB F=(A+B)PlusABPlus1 | F=B F = AB Plus (A + B) F = AB Plus (A + B) Plus 1
H L H H| F=AB F = AB Minus 1 F=AB F=A+B | F=A+B F=(A+B)Plus1
H H L L F=1 F=APlusA* F = A Plus A Plus 1 F=0 F=APlusA* F = APlus A Plus 1
H H L H|F=A+B [F=(A+B)PlusA F=(A+B)Plus A Plus 1 F=AB F=ABPlus A F = AB Plus A Plus 1
H H H L|F=A+B |F=(A+B)PlusA F = (A +B) Plus A Plus 1 F=AB F=ABPlus A F = AB Plus A Plus 1
H H H H|F=A F = A Minus 1 F=A F=A F=A F=APlus1

* Each bit is shifted to the next more significant position.
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Am25LS ONLY

SWITCHING CHARACTERISTICS
OVER OPERATING RANGE*

(C_ = 50pF, R = 2.0kQ})

Am25LS COM'L

Am25LS MIL

Ta = 0°C to +70°C
Vce = 5.0V +5%

Tp = —-55°C to +125°C
Vce = 5.0V £10%

Parameters From (Input) To (Output) Min. Max. Min. Max. Units Test Conditions
tpLH 37 42
C C ns
toHL " nte 2 26
tpLH — 29 33 M = 0V
c Fi

toHL " : 28 32 ne (SUM or DIFF mode)
t, - = — = =S, - 4.
PLH A, or B; G 37 42 ns M =0V, Sg = S3 = 45V,
tpHL 34 39 Sy = Sp = 0V (SUM mode)
t - = — - =S, =

PLH A or B; g 37 42 ns M =0V,Sy=S3=0V,
tpHL 37 42 S = Sy = OV (DIFF mode)
t - = — = = Sa =

PLH A or B P 38 44 ns M =0V, Sg = S3 = 4.5V,
tPHL 38 44 S4 = Sy = 0V (SUM mode)
t - = — = — S, =

PLH A or B, 5 38 a4 he | M=0V.So =S5 =45V,
e 38 S4 = S, = 4.5V (DIFF mode)
t o= = . M =0V, Sp = S3 = 4.5V,
PLH A, or B; Fi(i=1i) 41 47 ns 0V, Sp = S3 5
tpHL 29 33 S¢ = Sy = OV (SUM mode)
! R or B, i M =0V, Sg= S5 = 0V,
PLH A; or B; Fili=1i) 43 50 ns 0V,Sp=S83=0
tpHL 29 33 S¢ =S, = 4.5V (DIFF mode)
t _ —

il A or B; Fi 4 51 ns | M =45V (LOGIC mode)
PHL 37 42

t R M = 0V, Sg = S3 4.5V,
PLA A; or Bj Cria 47 54 n So = 53 45V,
tPHL 44 51 Sy = S, = OV (SUM mode)
t - = M =0V, Sg = S30V,
PLH A; or B; Cota 50 57 ns 0 =3S3

tpHL 50 57 S¢ =S, = 4.5V (DIFF mode)
t - = - —S,=

PLH A; or B A_B 69 80 ns M =0V, Sg = S3 = 0V,
tPHL 62 72 S¢ =S5 = 4.5V (DIFF mode)
t, — — — = =M=

PLH A; or B; Fiis 51 59 ns S;=S;=M=0V,
tpuL 69 80 Sp=S3=4.5V (SUM mode)
t - = = = =M=

PLH A, or B, Fius 51 59 ne Sp=S3=M-=0V,
tpHL 69 80 S; = Sy = 4.5V (DIFF mode)

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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DEFINITION OF FUNCTIONAL TERMS

Ao, A1, A2, A3 The A data inputs.

B, B1, B2, B3 The B data inputs.

$0. 81,82, 83  The control inputs used to determine the
arithmetic or logic function performed.

Fo, F1, F2, F3 The data outputs of the ALU.

M The mode control inputs used to select either the arith-
metic or logic operations.

Cn The carry-in input of the ALU.

Cn+4 The carry-look-ahead output of the four-bit input field.
G The carry-generate output for use in multi-level look-
ahead schemes.

P The carry-propagate output for use in multi-level look-
ahead schemes.

A =B The open collector comparator output that can be used
to determine equivalence. This output is HIGH whenever the
four F outputs are HIGH.

USER NOTES

1. Throughout this data sheet, the active LOW input and
output terminology has been used. For the active HIGH
definition, the nomenclautre shown under the active
HIGH logic symbol should be substituted.

2. Arithmetic operations are performed on a word basis.

3. Logic operations are performed on a bit basis.

4. Arithmetic in 1’s complement notation requires an end
around carry.

5. Subtraction in 2's complement notation requires a carry
in (Cn = HIGH) for the active LOW case and (Cp, = LOW)
for the active HIGH case.

6. The A =B output only indicates that the four F outputs
are all HIGH.

LOW POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

A =BOUTPUT

DRIVING OUTPUT

DRIVEN INPUT

lon | i

VWA

o——t
oL | Iy i

|
|
|
|
1
|
|
|
|
|
|

||'[ ’

Note: Actual current flow direction shown.
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DIFF MODE TEST TABLE
FUNCTION INPUTS: S1 =Sy =45V, Sp=S3=M=0V

o;:er Igptu( Other Data Inputs

me Bi Output Output

Parameter | Under Test | Apply 4.5V | Apply OV Apply 4.5V Apply OV Under Test Waveform
tPLH _ _ - = 7 In-

—__—_'PHL A None B; Remaining A Remaining B, Cp i Phase
tPLH B; A None Remaining A Remaining B, Cp Fi Out-of-
tPHL Phase
tPLH <. = R = In-

T Aj None B; None Remaining A and B, Cp, P Phase

_PLH | B; A None None Remaining A and B, C P Out-of-
tPHL Phase
tPLH A B; None None Remaining A and B, C, G In-
tPHL Phase
fPLH B; None A None Remaining A and B, Cp, G Out-of-
tPHL Phase
tPLH A None B; Remaining A Remaining B, Cpy A=B In-
tPHL Phase

. B Ai None Remaining A Remaining B, Cp A=8B Out-of-
tPHL Phase
1 — _ _ _ -of-

JPLH A B; None None Remaining A and B, Cp Cnia Out-o
tPHL Phase

i"_H___ _éi None A; None Remaining A and B, Cpy Cn+4 In-
tPHL Phase
tPLH Cn None None All A and B None Any F In-
tPHL or Cn+4 Phase

SUM MODE TEST TABLE
FUNCTION INPUTS: Sg=S3=4.5V,S1=S2=M=0V
Ots:f;elg?: t Other Data Inputs
Input Output Output

Parameter | Under Test | Apply 4.5V | Apply OV Apply 4.5V Apply OV Under Test Waveform
PLH x B N Remaining A and B c = In-
AL i i one emaining A and B n Fi Phase
1 — — — — _

PLH B; Aj None Remaining A and B Cp Fi In-
tPHL Phase
1 - - — —

PLH | A B; None None Remaining A and B, Cp, P In-
tPHL Phase
tPLH = = - = = In-
L B; Aj None None Remaining A and B,Cn P Phase
1 — — — _ _

PLH | Aj None B Remaining B Remaining A, Cp G In-
tPHL Phase
t — _ — _ _

PLH B; None Aj Remaining B Remaining A, Cp, G In-
tPHL Phase
tPLH = = P L Out-of-

—_— A None B; Remaining B Remaining A, C C
tPHL ' ' s 9 A n+4 Phase
tPLH | = L= N Out-of-

B; None Aj Remaining B Remaining A, C C,
tPHL ' ' o 9 A En n+é Phase
t — — —
_PLH Cn None None AN A AlB Any F In-
tPHL or Cn+4 Phase
LOGIC MODE TEST TABLE
FUNCTION INPUTS: S1=S2=M =45V, S =S3 =0V
Other Input
Same B'i)t Other Data Inputs
Input Output Output

Parameter Under Test | Apply 4.5V | Apply OV Apply 4.5V Apply OV Under Test Waveform
tPLH - = — = - Out-of-

= | A . .

AL i B; None None Remaining A and B, Cp, Fi Phase
1 —_ - - —_ —

PLH B; Aj None None Remaining A and B, C Fi Out-of-

tPPHL Phase
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APPLICATIONS
HKADD_ v a
L = SUBTRACT =
g
=%
cLock —cp < ajo
ij Ag Bo Ay By Ay By Az B3 A4 By Ag B Ag Bg Ay By Ag Bg Ag Bg AjgBig AyqByq
CLEAR ! | ! |
- s‘,Ao By Ay By Ay By Az B3 " - so"o Bo A1 By Ay By Aj By " svo By Ay By Ay By Az By "
S = — St _-._L —1 S j_-
Sy Am25L5181 —1S2 Am25L5181 —s; Am2505181 -
— S5 Ls3 L3
=0 % A=B Fq F, F Cnes n A=B Fy Fy Fp Fg CniafOo——0Q) Cn A=B Fy Fy Ry Casa JO—
1 1 |
Vee AN~ T
Yo Y1 Y2 Y3 A=8 Yo Y5 Yg V7 Yg Yo Yo Yn
12-BIT ADDER/SUBTRACTOR (2's COMPLEMENT)
FUNCTION TABLE
A = Active HIGH B = Active LOW
S, S, S, S, |Arithmetic (M =L, C, =H)| Logic (M =H)
If one input is defined active—HIGH and the second input L L L L A Iy
is defined active—LOW, the sixteen arithmetic and logic L Lo v =
functions of the ALU are reordered as shown in the + ’f?
function table. L HL L A+B AB
H H L L minus 1 (2’s comp.) Logic ‘0’
L L H L A plus AB AB
ll IJ H [I H L H L AB plus [A + B] B
—-OC,.AO By Ay By Ay By Ay Bg,,,,,o— L HHL Ap{usB A®B
sor | ] gﬂo . ampl— H HHL AB mlnus_1 ~AB
seceer | —3 LS v f— L L L H Aplus AB A+B
—1S3 0 q, a ay P e H L L H A n—linus B minus 1 A G_a B
| } l I L H L H AB plus [A + B] B
H H L H AB minus 1 AB
L L HH AplusA(2xA) Logic ‘1’
H L HH Aplus [A -+ B] A+B
L HHH Aplus [A + B] A+B
H H H H A minus 1 A
L = Low Voltage Level
H = High Voltage Level
Metallization and Pad Layout
Bo
Ag
3
s2
S1
S0
Cn
M
Fo
F1
F2

DIE SIZE: 0.078" X 0.092""
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Am25LS190 « Am54LS/74LS190
Am25LS191 « Am54LS/74LS191

Synchronous Counters With Up/Down Mode Control

DISTINCTIVE CHARACTERISTICS

e Single up/down countline

Parallel load inputs and parallel count outputs

Ripple clock output for cascading

Am25LS devices offer the following improvements over

Amb4/74LS

— Higher speed

— 50mV lower VoL

— Twice the fan-out aver military range

— 440uA source current

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS190 and Am25LS191 are BCD and binary
synchronous up/down counters. The counter flip-flops are
triggered on the LOW-to-HIGH transition of the clock input
if the enable input is LOW. If the enable input is HIGH,
counting is inhibited.

The direction of the count sequence is controlled by the
up/down input. When the up/down input is LOW, the counter
will count up. When the up/down input is HIGH, the counter
will count down.

The load input is used to asynchronously jam new data into
the counter via the parallel data inputs. When the load input
is LOW, the counter flip-flop outputs will follow the parallel
data inputs regardless of the clock input.

The max./min. count output is HIGH for a complete clock
cycle when the counter overflows (binary 9 or binary 15) or
underflows (binary 0). The ripple clock output is LOW for the
LOW part of the clock cycle when the overflow or underflow
condition exists. The counters are cascaded by connecting the
ripple clock output to the enable input of the succeeding
counter when parallel counting, or connecting the ripple clock
output to the clock input when the parallel enable connection
is used. The min./max. count output is used in high-speed
look-ahead connection schemes.

The Am54LS/74LS190 and 191 are standard performance ver-

sions of the Am25LS190 and 191. See appropriate electrical
characteristic tables for detailed Am25LS improvements.

cLock

LOGIC DIAGRAMS

Am25L.S190 Decade Counter

No CP
D

UP/DOWN —>

RIPPLE
l—} cLock
MAX./MIN.

y
o Jo

é—‘
o
&

M

>

LOAD

CLOCK

P>

Am25LS191 Binary Counter

NP
D

« RIPPLE

CLOCK

UP/DOWN —>o—

MAX./MIN.

i S

¥

—L
o 5
—L

)

PRESET]
T a

Qg

Her s

»
cLear

[PRESET
T o

Q¢

c &
cLean

Mﬂ bfﬂ

LoAD >
CONNECTION DIAGRAM — Top View LOGIC SYMBOL
o -~ |
s 16 [vee s 1 100 9
as []2 15 A I | I l
an [ 14 [JeLock A B C D
o 13 [FyRIPPLE 5 ——] UP/DOWN MIN/MAX. |— 12
E CLOCK 4 G
up/ 5 12 MIN./ A
DOWN MAX. 11—O] LoAD RIPPLE
oc[]e 11 [ roro 14 —{ CLOCK CLOCK JO— 13
Qa Qg Q¢ Q
ap[]7 [ Jc AN M
ano [ 8 9o I l I I Vce =Pin 16
3 2 6 7 GND =Pin8

Note: Pin 1 is marked for orientation.
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ELECTRICAL CHARACTERISTICS Am25LS190 ¢ Am25LS191

The Following Conditions Apply Unless Otherwise Specified:

Am25L.8/54L8/741.8190/191

coM’L Ta=0°Cto+70°C Vee =5.0V 5% (MIN. =4.75V MAX. = 5.25V)
MIL Ta=—55°C to +125°C Vce =5.0V £ 10% (MIN. =450V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
. . ey . Typ. .
Parameters Description Test Conditions (Note 1) Min (Note 2) Max. Units
Vce =MIN,, | = —440uA MIL 25 X
VOH Output HIGH Voltage CC_ OH 3.4 Volts
VIN = ViHor Vi com'L 2.7 34
Vee = MIN. loL =4mA 0.2 04
VoL Output LOW Voltage Volts
VIN=ViHor ViL loL = 8mA 0.45
Gi i logical HIGH
Vin Input HIGH Level uaranteed mgut ogical HIG 20 Volts
voltage for all inputs
G i logical MIL 0.7
ViL Input LOW Level uaranteed mF)ut ogical LOW Volts
voltage for all inputs COM’'L 08
V) Input Clamp Voltage Vee =MIN, |y =—18mA -1.5 Volts
Enable G —1.08
he Input LOW Current Ve = MAX., V| = 0.4V mA
Others —0.36
Enable G 60
NH Input HIGH Current Voe = MAX., Vi = 2.7V nab’e uA
Others 20
Enable G 0.3
h Input HIGH Current Vce = MAX., VN = 7.0V nave mA
Others 0.1
Output Short Circuit Current
| Vcee = MAX. — —
sc (Note 3) cc 15 85 mA
Vce = MAX.
Icc Power Supply Current (Note 4) 20 35 mA
Notes: 1. For conditions shown as MIN. or MA X., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Vg = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All inputs grounded and all outputs open.

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to+7.0V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +Vgcmax.
DC Input Voltage —0.5V to + 7.0V
DC Output Current, Into to Outputs 30mA

DC Input Current

—30mA to 5.0mA
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ELECTRICAL CHARACTERISTICS Amb54LS/74L.S190 ¢ Am54LS/74LS191
The Following Conditions Apply Unless Otherwise Specified:

com’L Ta=0°Cto+70°C Vec =5.0V 5% (MIN. =4.75V MAX. =5.25V)
MIL Ta = —55°C to +125°C Ve = 5.0V + 10% (MIN. =450V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
- . . Typ. .
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee =MIN,, | = —400uA MiIL 25 34
VOoH Output HIGH Voltage cc OH Volts
VIN = ViHor Vip COM'L 2.7 34
v o Low Ve! Vce = MIN. All 1o, =4.0mA 0.25 0.4 Vol
utput oltage olt:
ot VIN = ViH or Vi Am74LS, 1o = 8.0mA 0.35 05 s
Guaranteed input logical HIGH
2.0 It
ViH Input HIGH Level voltage for all inputs Volts
G teed i t logical MiL 0.7
ViL Input LOW Level uaranteed input logical LOW Volts
voltage for all inputs COM’L 08
\ Input Clamp Voltage Vee =MIN,, Iy = —18mA -1.5 Volts
Enable G -1.08
LT Input LOW Current Vce = MAX,, VN = 0.4V mA
Others —-0.4
Enable G 60
IH Input HIGH Current Vee = MAX,, VN = 2.7V LA
Others 20
Enable G 0.3
1 Input HIGH Current Vce = MAX,, V|N = 7.0V nable mA
Others 0.1
Isc Output Short Circuit Current Vee = MAX. —15 —~100 mA
(Note 3)
Vce = MAX.
P Si ly C t 20
Icc ower Supply Curren (Note 4) 35 mA
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

1
2. Typical limits are at Vo = 5.0V, 25°C ambient and maximum loading.

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All inputs grounded and all outputs open.

SWITCHING CHARACTERISTICS

(Ta=+25°C, Ve = 5.0V) Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
1
PLH Load to Q 22 33 22 33 ns
tPHL 26 39 33 50
tPLH A,B,C,DtoQp,Qg, 14 22 20 32 ns
tPHL QC, Qp Respectively 24 39 27 40
t 1 1 1
PLH Clock to Ripple Clock 8 3 20 ns
tPHL 15 21 16 24
t 14 21 1 4
PLH Clock to Q 6 2 ns
tPHL 21 30 24 36
t 26 39 4
PLH Clock to Min./Max. e 2 ns
tPHL 27 39 37 52 Cp =15pF
t, 30 45 30 45 R =2.0kQ
PLH Up/Down to Ripple Clock ns -
tPHL 30 45 30 45
t 1 33 21
PLH Up/Down to Min./Max. 2 33 ns
tPHL 22 33 22 33 "
t 12 19 N
PLH Enable to Ripple Clock 21 33 ns
tPHL 17 27 21 33
fmax Max. Clock Frequency (Note 1) 25 30 20 25 MHz
tow Clock Pulse Width 25 25 ns
tow Load Pulse Width 25 35 ns
tg Data Set-up Time 12 20 ns
tg Count Enable 30 40 ns
th Data Hold Time 0 0 ns
tr MR —CP 20 - ns

Note 1. Per industry convention, f 4 is the worst case value of the maximum device opera}ing frequency with no constraints on ty, tf, pulse width or duty cycle.

3-95




Am25LS/54LS/74L.5190/191

Am25LS ONLY
Am25LS COM’'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Tpo =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
t
PLH Load to Q 47 54 ns
tPHL 55 63
tPLH A, B,C,DtoQp Qp 33 38 ns
tpHL Qc, Qp Respectively 55 63
t,
PLH Clock to Ripple Clock 28 32 ns
tPHL 31 36
tpLH Clock to Q 31 36 ne
tpHL 43 50
tpLH Clock to Min./Max. 55 63 ns
tpHL 55 63
RL = 2.0kQ
tpLH Up/Down to Ripple Clock 63 72 ns L
tPHL 63 72 C = 50pF
tPLH Up/Down to Min./Max. 47 54 ns
tPHL 47 54
t
PLH Enable to Ripple Clock 29 33 ns
tpHL 39 45
fmax Maximum Clock Frequency (Note1) 19 16 ns
tow Clock Pulse Width 37 42 ns
tow Load Pulse Width 37 42 ns
ts Data Set-up Time 20 23 ns
ts Count Enable 39 45 ns
th Data Hold Time 4 5 ns
t, MR - CP 30 35 ns

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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DEFINITION OF FUNCTIONAL TERMS

A, B, C, D The four parallel data inputs to the counter
flip-flops.

Qp, Qg, Q¢, Qp The four outputs of the counter.

Clock The clock input causes the counter to change state

in the count mode. The counter flip-flops trigger on the
LOW-to-HIGH transition of the clock.

Enable The enable input can be used to enable or inhibit
counting. When the enable input is HIGH, counting is
inhibited.

Up/Down The up/down input controls the direction of the

count sequence. When the up/down input is LOW, the
counter will count up (positive logic definitions).

Load The load input is used to parallel enter new data via
the A, B, C and D inputs. When the load input is LOW, the
counter will follow the parallel inputs regardless of the
clock input.

Min./Max. The min./max. output is HIGH when the counter
is in either the overflow or underflow state.

Ripple Clock The ripple clock output is LOW when the
counter is in either the overflow or underflow state and
the clock is LOW.

FUNCTION TABLE
INPUTS OUTPUTS
Enable Min./ | Ripple COMMENTS
Clock | Up/Dn G A|B|C|D]|Load | Op | Qg | Qc | Qp | Max. | Clock
X X H X X X X H NC NC NC NC NC NC Inhibit
X X X L L L L L L L L L H CK Underflow
X X X H H H H L H H H H H CK 191 Overflow
X X X H L L H L H L L H H CK 190 Overflow
X X X L H L H L L H L H L H Examples of no Overflow
X X X H L H L L H L H L L H or Underflow
A/R &
| L L x | x| x H Count Up A/R (/:K Count Up
A/R &
1 H L X X X X H Count Down A/R (/JK Count Down
H=HIGH NC = No Change
L=LOW CK = LOW if Clock is LOW, HIGH if Clock is HIGH
X =Don't Care A/R = Assumes State Required by Counter Output

{ = LOW-to-HIGH Transition

Am25LS * Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT DRIVEN INPUT

|
|
|

Note: Actual current flow direction shown,

Metallization and Pad Layout

Vee

Qg A

CLOCK
RIPPLE
CLOCK

Qa

UP/DOWN 5 MIN./MAX.

Qc

11 LOAD

c
D

10
9

GND

DIE SIZE 0.069"" X 0.105"
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APPLICATIONS

UP/DOWN
ENABLE
LOAD
Do Dy Dz D03 b4 D5 Dg Dy Pg Dg Do Dy
A B C D A 8 C D A B C D
LOAD LOAD LOAD
L——TENABLE ‘—— ENABLE L—— ENABLE
UP/DOWN RIPPLE UP/DOWN RIPPLE UP/DOWN
cLock cLock cLock cLock cLOCK cLock
QO Q3 QOc Qp Qa Q% Q¢ Qp Qr 9% 9c 9
Wo Wy W W3 Wq Ws Wg Wy Wg Wg Wyo Wiy
PARALLEL ENABLE WITH RIPPLE CLOCK
UP/DOWN
cLock
LOAD
Do Dy Dy D3 Dy D5 Dg Dy Dg Dg Dy Dyy
A B C O A B C A B8 C D
LOAD LOAD LOAD
cLoCK L— cLock L— cLock
UP/DOWN RIPPLE UP/DOWN RIPPLE UP/DOWN
ENABLE CLOCK ENABLE CLOCK ENABLE
Qs Qg Q¢ Qp Qp Qg Q¢ Qp Qy Qg Q¢ Op
Wo Wy Wy W3 Wq Wg W Wy Wg Wg Wig Wyy

SYNCHRONOUS PARALLEL COUNTING WITH RIPPLE ENABLE

UP/DOWN
CLOCK
LOAD

Do Dy Dz Dy

Dy Dg Dg Dy

I

SR

c o
LOAD
CLOCK
UP/DOWN
ENABLE MIN./MAX.

QA 9 Qc 9o

A B C D
LOAD
CLOCK
UP/DOWN

ENABLE
Qa Qg QA Qp

MIN./MAX.

Dg Dg Dyo Dpy

| | ] |

Wo Wy W, W3

W, Ws Wg Wy

A B8 C o]
LOAD
cLocK
UP/DOWN
ENABLE MIN./MAX

)

T

Wg Wg Wyg Wyy

D12 Dy3 Dygq Dis

I

SYNCHRONOUS COUNTING WITH FULL LOOK-AHEAD

A B c )
LOAD
CLOCK
UP/DOWN

ENABLE
Qa Q% Q¢ Qp

Wiz Wiz Wig Wis
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Am25L.S5192 - Am25LS193
Am54LS/74L.S192 - Am54LS/741.5193

Decimal and Hexadecimal Up/Down Counters

DISTINCTIVE CHARACTERISTICS

® Separate up and down clocks
® Asynchronous parallel load

® Am25LS devices offer the following improvements over

Amb4/74LS

— Higher speed

—50mV lower VoL at lQL = 8mA

— Twice the fan-out over military range
— 440uA source current at HIGH output

® 100% product assurance screening to MIL-STD-883

requirements

FUNCTIONAL DESCRIPTION

The ‘L5192 and ‘LS193 are four-bit up/down counters using advanced
Low-Power Schottky processing. The ‘LS192 counts in the BCD mode
and the ‘'LS193 counts in the binary mode. These counters have separate
count-up and count-down clock inputs (CPyy and CPp, respectively).
The Qj outputs change state synchronously on the LOW-to-HIGH tran-
sition on either the up clock input or the down clock input. Only one
clock input can be LOW at a time or erroneous counting will result.

Each of the four flip-flops can be preset to a logic HIGH or a logic LOW
by means of four parallel inputs (A, B, C, and D). When the parallel load
input (PL) goes LOW, all four flip-flops set to the state of the direct
inputs (A, B, C, and D) independent of the clock inputs. An active
HIGH master reset (MR) is provided which overrides both the clock and
parallel load inputs forcing all Q; outputs LOW.

Two terminal count outputs are gated with the clock inputs to provide
clock signal to other counters. The TCp output goes LOW when the
counter is in state 0000 and the count down clock goes LOW. The TCyy
goes LOW when the count up goes LOW and the counter is in state
1001 ('LS192) or state 1111 ("LS193). The TCy and TCp outputs can
drive the count up and count down clocks on the next counter in a
series. The Q; outputs of such a connection scheme are not synchronous
on cascaded counters in this series.

LOGIC DIAGRAM

w A 8 c )
(LOAD) —>—
cPy
(UP COUNT) Ty
— —_ (CARRY
+ OUTPUT)
|~ T
1 [1 1] I
| |
0 ) Jji
‘ I
S| S S, '
% = % D I
T ' T T L
Q ! Q Q
Cp H Cp o
\@ ! ‘ Q .
1 ' '
' | '
| Lo JRP I W
( : A
1 [}
[ R SR I R SR 1 - SO M I RS S I _
[ J S S L TCp
4 (BORROW
CP, OUTPUT)
(DOWN COUN’R——D
MR
(cLeam D
Qp Qg Qc P
'LS192 Decade Counter only — — — — — — — ‘LS193 Hexadecimal Counter only — —— ——
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
moo1s 1 10 9
Ve¢ A MR TCp TCy PL C D l [
1 [1 11 PL A B C D
1% 15 14 13 12 11 10 9 5 — CPy TCy jo—— 12
01 2 3 4 5 6 7 s 4 CPp TCpo— 13
MR  Qy Qg Qz Qp
gonougdoyy
B Q Qp CPp CPy Q Q GND
B QA D CPy Q¢ Qp [ T Ve = Pin 16

Note: Pin 1 is marked for orientation.

GND =Pin8
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Am25LS/54L5/741.5192/193

Am25L5192 ¢ Am25L.S193
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
Am25LS192XC/Am25LS193XC Ta =0°C to +70°C Vee = 5.0V £ 5% (COM'L) MIN. = 4.75V MAX. =5.25V
Am25LS5192XM/Am25L8193XM T =-55°C to +125°C Vee =5.0V £ 10% (MIL) MIN. = 4,50V MAX. = 5,50V
o . Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
\Y =MIN., | = —440uA MiIL . K
VOH Output HIGH Voltage cc OH 25 34 Volts
VIN=ViHor Vi com'L 2.7 34
Vee = MIN, loL =4.0mA 0.25 0.40
VoL Output LOW Voltage _ Volts
VIN=VIHOr VL loL = 8.0mA 0.35 0.45
Guaranteed input logical HIGH
\Y HIGH
H Input HIGH Level voltage for all inputs 2.0 Volts
i i MiL 0.7
viL Input LOW Level Guaranteed nnPut logical LOW Volts
voltage for all inputs cOoM'L 08
Vi Input Clamp Voltage Vee = MIN, Iy = =18 mA —-15 Volts
LITH Input LOW Current Vee = MAX, VN =04V —04 mA
HH Input HIGH Current Vee = MAX., VN =27V 20 LA
1] Input HIGH Current Vee = MAX., ViN=7.0V 0.1 mA
Isc Output Short Circuit Current Vee = MAX. 15 _85 mA
(Note 3)
Icc Power Supply Current Ve = MAX. (Note 4) 19 34 mA
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical characteristics for the applicable device type.
2. Typical limits are at Voe = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4, I1CC is measured with all outputs open; clear and load inputs grounded; and all other inputs at 4.5V

Am25LS « Am54LS/74LS

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

Supply Voltage to Ground Potential Continuous

—0.5Vto+7.0V

DC Voltage Applied to Outputs for High Output State

—0.5V to +V¢c max.

DC Input Voltage

—0.5V to +7.0V

DC Output Current, Into Outputs

30mA

DC Input Current

—30mA to +5.0mA
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Am25LS/54L.5/74L.5192/193

Amb54LS/74LS192 @ Am541L.S/74L.S193
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am74LS192X/74LS193X Ta =0°Cto +70°C Vee =5.0V = 5% (COM'L) MIN. = 4.75V MAX. =5.25V
Am54LS192X/54L.5193X Ta =-55°Cto+125°C Vee =5.0V £ 10% (MIL) MIN. = 450V MAX. = 5,50V
Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Ve = MIN., Igy = —400uA MIL 25 34
VOH Output HIGH Voltage _ Volts
VIN=ViHor VL com'L 2.7 34
Vee = MIN,, All, gL =4.0mA 0.25 040 Vol
olts
VoL Output LOW Voltage VIN=ViHor Vi_ | 74LS only, IgL = 8.0mA 035 050
G d i logical HIGH
ViH Input HIGH Level uaranteed input logica 20 Volts
voltage for all inputs
. " MiIL 0.7
viL Input LOW Level Guaranteed '"F’“' logical LOW Volts
voltage for all inputs COM’L 0.8
" Input Clamp Voltage Vee = MIN, Iy = —18mA -15 Volts
L Input LOW Current Vee = MAX., VN =04V —04 mA
hH Input HIGH Current Vee = MAX., VN =2.7V 20 rA
Iy Input HIGH Current Vee = MAX., VN =7.0V 0.1 mA
Output Short Circuit Current
| \Y =MAX. — —
s¢ (Note 3) cc 15 100 mA
Icc Power Supply Current Vce = MAX. (Note 4) 19 34 mA
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limites are at Voc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. |cc is measured with all outputs open; clear and load inputs grounded; and all other inputs at 4.5V

Am25LS * 541L.S/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

i

et

Note: Actual current flow direction shown.
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Am25L.S/541.5/741.5192/193

SWITCHING CHARACTERISTICS
o Am25LS Amb54LS/74LS
(Ta=25°C, Ve = 5.0V)
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
t 24 34 25 38
PLH CPy or CPp to Qp ns
tPHL 28 39 31 47
t 10 15 17 2
PLH CPy to TCy 6 ns
tPHL 10 15 21 33
t 10 15 16 24
PLH CPp to TCp ns
tPHL 1 17 21 33
t 13 18 -
PLH A-D to Qp Output e
tPHL 27 38 -
t 35 49 -
PLH A-D to TCy Output ns
tPHL 19 27 —
t 26 36 —
PLY A-D to TCp Output s
PHL 28 39 —
tPHL MR Input to Q,, Output 20 29 22 35 ns
tPLH MR Input to TCy Output 25 35 - ns
tPHL MR Input to TCp Output 16 22 - ns
t 20 2 27 40
PLH Py Input to Q, Output 9 ns Cp = 15pF
tPHL 25 36 29 40 R = 2.0kQ
t 31 45 —
PLH P Input to TCy Output ns
tPHL 30 42 -
1 30 42 —
PLH P Input to TCp Output ns
PPHL 24 34 —
t Data Set-up Time Load 1 5.0 — ns
s A-D Input to P|_ Input Load O 15 20 ns
tg Set-up Time, P|_Input to CP or CPp 9.0 - ns
Set-up Time, Clear Recovery
s {In-Active) to CPy or CPpy 50 B ns
th Data 0 0 ns
CPy 1 20
tow(0) Pulse Width CPp 1" 20 ns
PL 9.0 20
tow(1) Pulse Width MR 15 20 ns
Maximum Clock Frequency, 4 MH
fmax Count Up or Down  (Note 1) 35 5 25 32 z

Note 1. Per industry convention, fmay is the worst case value of the maximum device operating frequency with no constraints on ty, tf, pulse width or duty cycle.
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Am25LS/541L.5/74L.5192/193

Am25LS192, Am25LS193 ONLY AMZ5LS COM'L AmZ5LS MIL
SWITCHING CHARACTERISTICS m m
OVER OPERATING RANGE* TA= 0°C to +70°C TA= —55°C to +125°C
Ve =5.0V £5% Vee =5.0V £ 10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH 44 52
CPyorCPptoQ ns
tPHL uortToreTn 54 67
t 22 26
PLH CPyto TCy ns
tPHL 23 27
1| 22 26
PLH CPp 1o TCp ns
tPHL 23 27
t 26 31
PLH A-D to Q,, Output ns
tPHL 52 63
1 66 80
PLH A-D to TCy Output ns
tPHL 38 46
t 50 60
PLH A-D to TCp Output ns
tPHL 54 66
tPHL MR Input to Q, Output 41 50 ns
tPLH MR Input to TCyy Output 49 60 ns
tPHL MR Input to TCp Output 32 38 ns
1| 41 50
PLH P Input to Q Output ns
tPHL 53 67 CL = 50pF
t 63 79 R =2.0kQ
PLH PL Input to TCy Output ns
tPHL 60 75
t 60 75
PLH PL Input to TCp Output ns
tPHL 48 60
Data Set-up Time | | qaq 1 5.0 5.0
ts A-D Input to ns
PL Input Load 0 20 23
Set-up Time,
1
s P|_ Input to CP or CPp 3 18 ns
Set-up Time, Clear Recovery
s (In-Active) to CPy or CPp 70 90 ns
th Data 0 0 ns
CPy 15 17
tow(0) Pulse Width CPp 15 17
PL 13 17 ne
tow(1) Pulse Width MR 18 21
Maximum Clock Frequency,
f
max Count Up or Down (Note 1) 25 20 MHz
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
Metallization and Pad Layout
'LS192 'LS193
B 1 16 Vee B 1 1] 16 Vee
Qg 2 ! “ l— 15 A 0 2 A
I |14 MR MR
|z "
N — o "
A (= 12 TS, % 3 1 <
[ | crp 4 —
cry 5 —f PL Py 5 —— i PL
o & —} Q 6 —7
c ¢ c
Qp 7 | Qp 7 —
GND 8 ———] GND 8 o

DIE SIZE 0.075" X 0.096"
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Am25LS/541.8/74L.5192/193

FUNCTION TABLE
INPUTS OUTPUTS
Clock Data Conditions
Up |Down|Clear [Load| A | B | C | D |Qa | Qg |Qc | Qp | Borrow | Carry
X L H X X X X X L L L L L H
Clear
X H H X X X X X L L L L H H
X X L L Do | D1 Dy | D3 | Dg | D1 Dy | D3 X X Load
H 4 L H X | X X X Count Down H H Except at borrow
H L L H X X X X L L L L L H
Borrow
H H L H X X X X L L L L H H
4 H L H x| x| x| X Count up H H Except at carry
L H L H X X X X H H H H H L Carry (193 only)
H H L H X X X X H H H H H H
L H L H X X X X H L L H H L
H H L H | x| x| x| x|H|{uL|L][|H H H Carry (192 only)
H=HIGH X = Don't care D = A LOW or a HIGH and the respective output
L =LOW 1 = LOW-to-HIGH transition will assume the same state.
DEFINITION OF FUNCTIONAL TERMS
MR Clear. The clear input to the counter overrides all CPp Count down. A clock input causing the counter
other inputs. When the clear input is HIGH, the to change state in a decreasing binary number
Q outputs are set LOW independent of the other direction. The state change occurs on the LOW-to-
inputs. HIGH transition.
PL Load. The load input performs asynchronous Qa,QB, The four outputs of the counter representing the

parallel load of the data on the A, B, C, and D 2C.OD
inputs. When the load input is LOW, the Q; out- TCy
puts will follow the parallel inputs regardless of

the clock inputs.

A, B, C,D The four parallel inputs to the counter flip-flops.

CPy

Count up. A clock input causing the counter to _
change state in an increasing binary number direc- TCp
tion. Counting occurs on the LOW-to-HIGH transi-

tion of the clock.

LSB to MSB, respectively.

Carry output. A clock output that indicates the
maximum upper binary number has been reached.
For the 'LS192, TCy indicates that the 9"’ state
has been reached and the up clock is LOW. For the
'LS193, TCy indicates that the ‘15" state has
been reached and the up clock is LOW.

Borrow output. A clock output indicating that the
“0" state has been reached and the down clock is
LOW.

APPLICATION

INPUT

A B8 c D
UP CLOCK —————————] CPy e o
P Am25L5192 o—— ]
DOWN CLOCK —————] CPp Am25L5193 o
PL MR
Qn 0 Qo Qp

LOAD

CLEAR

A B (o] D
Pu TCy CARRY
Am25L5192 .
o Am25L5193 TCp BORROW
PL MR
Qa0 Q¢ Qp

OUTPUT

8-Bit Up/Down Counter with Parallel Load
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Am25LS194A « Am54LS/74LS194A
Am25LS195A « Am54LS/74L.S195A

Four-Bit High-Speed Shift Registers

DISTINCTIVE CHARACTERISTICS

® Shift right or parallel load with JK inputs on Am25LS195A
® Shift left, right, parallel load or do nothingon Am25LS194A
® Fully synchronous shifting and parallel loading
® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
—50mV lower VoL
— Twice the fan-out over military range
— 440uA source current
® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS194A and Am25LS195A are 4-bit registers that
exhibit fully synchronous operation in all operating modes.
The Am25LS195A can either parallel load all four register
bits via the parallel inputs (A, B, C, D) or shift each of the four
register bits right one place. The shifting or parallel loading is
under control of the shift/load input (S/L). When the shift/
load input is LOW, data is loaded from the parallel data inputs;
when the shift/load input is HIGH, data is loaded from the
register bits on the left. The first bit, Qa, is loaded via the
J and K inputs in the shift mode.

The Am25LS194A operates in four modes under control
of the two select inputs, Sg and Sy. The four modes are
parallel load (data comes from the parallel inputs), shift right
(data comes from the flip-flop to the left, with the Qa bit
input from R), shift left (data comes from the flip-flop to the
right, with the Qp input from L), and hold or do nothing
(each flip-flop receives data from its own output).

For both devices the outputs change state synchronously
following a LOW-to-HIGH transition on the clock input, CP.
Both devices have an active-LOW synchronous clear (CLR)
which forces all outputs to the LOW state (Op HIGH) inde-
pendent of any other inputs.

Because all the flip-flops are D-type they do not catch 0’s or
1’s, and the only requirements on any inputs is that they meet
the short set-up and hold time intervals with respect to the
clock LOW-toHIGH transition.

The Am54LS/74LS194A and 195A are standard performance
versions of the Am25LS194A and 195A. See appropriate
electrical characteristic tables for detailed Am25LS improve-
ments.

LOGIC DIAGRAMS

‘LS194A

CONNECTION DIAGRAMS LOGIC SYMBOLS
Top Views ‘LS194A ‘LS195A
, 2 3 4 5 6 7 9 4 5 6 7
"LS194A LS195A L] L L]
Vee Qa Qg Q¢ Qp CP 81 $g Vee Qa Qg Qc Qp QOp cCP S/L ° S R A B C D L ) S/L A B C D
00000000 O00O000000mM0 o—]'s; sk
16 15 14 13 12 11 10 9 16 15 14 13 12 110 9
1M—cp 10——CP
T—OJCLR s Qg Q¢ Qp T—OCRa, 5 ¢ Qp
.‘l 2 3 4 5 6 7 8 .1 2 3 4 5 6 7 8 15 1’4 1]3 1'2 1]5 1I4 1|3 IIZ‘ 1
oy [EERERERERERE| Vce = Pin 16
CLR R A B C D L GND CLR R K A B C D GND

GND =Pin 8
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Am25LS/54LS/74LS194A/195A

Am25LS194A ® Am25LS195A

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

comM’L Ta=0°Cto +70°C Vce = 5.0V £ 5% (MIN. =4.75V  MAX. =5.25V)
MIL Ta=—65°C to+125°C Vec=5.0V:10%  (MIN.=450V MAX.=5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Ve = MIN., 1o = —440uA MiL 2.5 34
Vv Output HIGH Voltage Volts
oH ViN=VIHor ViL com'L 2.7 34
Vce = MIN. ] =4mA 0.4
VoL Output LOW Voltage cc oL=4m Volts
VIN =ViHOr VL loL =8mA 0.45
d i t logical HIGH
Vin Input HIGH Level Guaranteed input logica 2 Volts
voltage for all inputs
Guaranteed input logical LOW MiL 0.7
viL Input LOW Level uaranteed input fogica Volts
voltage for all inputs coMm’L 08
V) Input. Clamp Voltage Vee = MIN,, Ijy = —18mA -15 Volts
e Input LOW Current Vee = MAX,, VN = 0.4V . -0.4 mA
HH input HIGH Current Vgee = MAX,, VN = 2.7V 20 RA
I Input HIGH Current Ve = MAX,, VN = 7.0V 0.1 mA
Output Short Circuit Current _
Isc (Note 3) Vee = MAX, —15 —85 mA
. Po Supply C " v MAX LS194A (Note 4) 15 23 A
wer Sul urren = .
cc PRy cc LS195A (Note 5) 12 21 m

. For conditions shown as MIN. or MAX use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.

. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.

. Outputs open. Inputs A, B, C, D grounded. Inputs Sp. Sq, Clear, L, R, at4.5V. Measured after a momentary ground, then 4.5V applied to clock.

. Outputs open. S/L grounded A, B,C, D,J, K at 4.5 V. Measured after applying a momentary ground then 4.5V to the clear followed by ground
then 4.5V to clock.

Notes:

abwN =

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous -05Vto+7.0V
DC Voltage Applied to Outputs for HIGH Output State -0.5V to +V¢c max.
DC Input Voltage -05Vto+7.0V
DC Output Current, Into Outputs 30 mA
DC Input Current -30mA to +5.0mA
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Am25LS/54L.S/74LS194A/195A

Amb54LS/74L.8194A ® Am54LS/74LS195A

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

comM'L Ta=0°C to +70°C Ve =5.0V £ 5% (MIN. =4.75V MAX. =5.25V)
MIL, . Ta=-55°Cto+125°C Ve = 5.0V £ 10% (MIN. =450V MAX. = 5.50V)
DC‘CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN,, 1 = —400uA Am74LS 2.7 34
Vou Output HIGH Voltage cc OH Volts
VIN =Vijqor Vi Amb54LS 25 34
Vee = MIN. All, loL =4mA 0.4
VoL Output LOW Voltage cc oL - 4m Volts
VIN = Vg or V| 74LS only, Ig_ = 8mA 0.5
teed input logical HIGH
ViH Input HIGH Level Guaranteed |n?u ogica 2 Volts
voltage for all inputs
v Input LOW Level Guaranteed input logical LOW Amb54LS 0.7 Volts
n Ve of
I pu eve voltage for all inputs Am74LS 08
V) Input Clamp Voltage Vce =MIN,, Iy = —18mA -15 Volts
LT Input LOW Current Vce = MAX., VN = 0.4V —-0.4 mA
IH InputeHIGH Current Vce = MAX., VN =2.7V 20 HA
] Input HIGH Current Vce = MAX,, VN = 7.0V 0.1 mA
Output Short Circuit Current _ _
Isc (Note 3) Ve = MAX. —15 100 mA
LS194A (Note 4) 15 23
] Power Supply Current vV =MAX. mA
cc Py ce LS195A (Note 5) 14 21
Notes: For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Vo = 5.0V, 256°C ambient and maximum loading.

. Outputs open. Inputs A, B, C, D grounded. Inputs Sg, Sq,
- Outputs open. S/L grounded. A, B, C, D, J, K

then 4.5V to clock.

1.

2

3. Not more than one output should be shorted at a time. Duration of th,
4

5

Am25LS194A ® Am54LS/74LS194A

e short circuit test should not exceed one.second.
Clear, L, R, at 4.5V. Measured after a momentary ground, then 4.5V applied to clock.
at 4.5 V. Measured after applying a momentary ground then 4.5V to the clear followed by ground

SWITCHING CHARACTERISTICS
(TA = 25°C, Ve = 5.0V) Am25LS AmS4LS[74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH Clock to Output 13 21 14 22 ns
tPHL Clock to Output 12 18 17 26 ns
tPHL Clear to Output 17 26 19 30 ns
tow Clock Pulse Width 17 20 ns
tow Clear Pulse Width 17 20 ns CL =15pF
tg Mode Control Set-up Time 25 30 ns R =2.0kQ
tg Data Input Set-up Time 16 20 ns
tg Clear Recovery to Clock 20 25 ns
th Data Hold Time 0 0 ns
fmax (Note 1) Maximum Clock Frequency 35 55 25 36 MH2z

Note 1. Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on tr, tf, pulse width or duty cycle.

Am25LS194A ONLY ,
SWITCHING CHARACTERISTICS Am25LS CoML Am25LS MIL
OVER OPERATING RANGE* Tao=0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V +59% Vce = 5.0V +10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Clock to Output 31 36 ns
tpHL Clock to Output 28 32 ns
tpHL Clear to Output 38 a4 ns
tow Clock Pulse Width 26 30 ns
tow Clear Pulse Width 26 30 ns C_ = 50pF
ts Mode Control Set-up Time 37 42 ns Rp = 2.0k
ts Data Input Set-up Time 25 29 ns
ts Clear Recovery to Clock 30 35 ns
th Data Hold Time 4 5 ns
fmax(Note1)| Maximum Clock Frequency 26 23 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS195A ® Am54LS/74LS195
SWITCHING CHARACTERISTICS

Am25LS/54LS/74LS194A/195A

(TA=25°C, Vce = 5.0V) Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH Clock to Output 13 21 14 22 ns
tPHL Clock to Output 12 18 17 26 ns
tPHL Clear to Output 17 26 19 30 ns
tow Clock Pulse Width 16 16 ns
tow Clear Pulse Width 12 12 ns
s Mode Control Set-up Time 25 25 ns CL =15pF
tg Data Input Set-up Time 15 15 ns R =2.0kQ
tg Clear Recovery to Clock 20 25 ns
th Data Hold Time 0 0 ns
Shift/Load Release Time
R Am54LS/74LS195A Only 0 0 ns
frmax(Note 1) | Maximum Clock Frequency 35 55 30 39 MHz

Note 1. Per industry convention, fmax is the worst case value of the maximum de

pulse width or duty cycle.

vice operating frequency with no constraints on ty, tf,

Am25LS195A ONLY .
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Tp =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vce = 5.0V +10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLH Clock to Output 31 36 ns
tpHL Clock to Output 27 32 ns
tpHL Clear to Output 38 a4 ns
tow Clock Pulse Width 25 29 ns
tow Clear Pulse Width 20 23 ns C,_ = 50pF
tg Mode Control Set-up Time 37 42 ns RL = 2.0k
ts Data Input Set-up Time 24 27 ns
ts Clear Recovery to Clock 30 35 ns
th Data Hold Time 4 5 ns
tg ShiftiLoad Release Time
AmB5A4LS/74LS195A Only 4 5 ns
fmax (Note1)| Maximum Clock Frequency 26 23 MHz
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
'LS194A FUNCTION TABLE 'LS195A FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
Mode Serial Parallel Shift/ Serial Parallel
FUNCTION | Clear Clock - Clear Clock -
S1 So Left Right]/ A B C D |QaQg Qc Qp Load J K A B C D|Qa Qg Qc @ Qp
Clear L x X| X X X X X X XL L L L L X X X X X X X xX|L L L L H
No H | X X| L X X X X X X [NCNC NCNC H X L X X X X X X |NC NC NC NC NC
Change H | X X| H X X X X X X |NCNC NCNC H X H X X X X X X |NC NC NC NC NC
tzr:‘ljlel HlH H| t X X |Dg Dy D2 D3|Dg D1 D2 D3 H L t X X | Dg Dy Dy D3| Do D7 D2 D3 D3
H H t L H| X X X X|aaQa Qg Qc Q
Shift H|L H| T X L [ X X X X|L Qa QgQc H H 1 L L X X X X|L Qa Qg Qc &
Right H|L Hf T X H X X X X|H Qa QgQc H H t H H X X X X|H Qa Qg Qc gc
Shift H|H L[t L X.|X X X X|agQc Qp L H H t H L | X x x Xx|3a Qa Q8 Q¢ Qc
Left HiH L| t H X |X X X X|agQc Qp H
Hold H|L L| X X X [ X X X X|NCNC NCNC H = HIGH X = Don't Care
L =LOW NC = No Change
t = LOW-to-HIGH transition.
H=HIGH X = Don’t Care D; = May be a HIGH or a LOW and the respective output will assume the
L=LOW NC = No Change same state.
t= W-to-HI ition. = . . .
;i =le|an b‘:a Hﬁz;{i’?sﬂogw and the respective output will assume the Notes: 1. If the J» and K inputs are t!ed together, the common line becomes a
same state. D-Type input to the first bit in the shift mode.
2. Linear feedback shi_k counters can be made by connecting the Qp and
Qp outputs to the K and J inputs, respectively.
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Am25LS/54LS/74LS194A/195A -

DEFINITION OF FUNCTIONAL TERMS

J, K The logic inputs used for controlling the Qa flip-flop of
the Am25LS195A register when S/L is HIGH.

CLR Clear. The asynchronous master reset input.

CP Clock pulse for the register. Enters data on the LOW-to-
HIGH transition.

S/L Shift/Load. The input for selection of parallel or serial
shifting for the Am25LS195A register. S/L LOW selects
parallel entry.

So, 81 The mode select inputs of the Am25LS194A.

A, B, C, D The four parallel data inputs for the register.

R The serial input to the Qa flip-flop of the Am25LS194A in
the right shift mode.

L The serial input to the Qp flip-flop of the Am25LS194A in
the left shift mode.

Qp, Qg, Qc, Qp The four true outputs of the register.

6D The complement output of the Qp flip-flop. (Am25LS
195A only).

Am25LS ® Am54LS/74LS

LOW-POWER SCHOTTKY INPUT/OUTPUT

CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT

Vee

W

——AAA— l

% fon T}

‘oL

|
I
|
|
|
I
|
:
|
|
!
i
I
|
;

O—g.

AAA
W

Note: Actual current flow direction shown.

APPLICATION

12-BIT SHIFT-LEFT, SHIFT-RIGHT, PARALLEL LOAD REGISTER

So
$1
cLOCK
SHIFT Ao A1 Ay A3 Ag A5 Ag A7 Ag Ag A1g A SHIFT
RIGHT LEFT
I | 1 1 1 1 | I | IN
L} SOR A B C D L L] SOR A B Cc D L - SOR A B Cc D L
L— sy 'LS194A L— 51 'LS194A L—'s ‘LS194A
cP cp P
CLR Qa Qg Qc Qp CLR Qa Qg Qc Qp CLR Qa Qg Qc Qp
CLEAR SHIFT
SHIFT ———————— ¢ RIGHT
iy our
v Bg By By B3 B; B5 Bg By Bg Bg Byg Byq
Metallization and Pad Layouts
‘'LS194A ‘LS195A
Vee
CLR 1 16 15 Q CLR
— - A
B [ B
R 2 b ST ol J
B _
A 3 REIST A 14 Qg L3
B 4 ) 13 Q¢ A
c 5 R 12 Qp 8
D 6 T 1 CP [
i, 0 S,
L7 | al 9 S 0
GND

DIE SIZE 0.067" X 0.080"

DIE SIZE 0.067" X 0.080"
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Am25LS240+ Am54LS/74L.5240

Octal Three-State Inverting Drivers

DISTINCTIVE CHARACTERISTICS

Three-state outputs drive bus lines directly
Hysteresis at inputs improve noise margin

PNP inputs reduce D.C. loading on bus lines
Data-to-output propagation delay times — 18ns MAX.
Enable-to-output — 30ns MAX.

Am25LS240 specified at 48mA output current

20 pin hermetic and molded DIP packages

100% product assurance testing to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The 'LS240 is an octal inverting line driver fabricated using
advanced low-power Schottky technology. The 20-pin
package provides improved printed circuit board density for
use in memory address and clock driver applications.

Three-state outputs are provided to drive bus lines directly.
The Am25LS240 is specified at 48mA and 24mA output sink
current, while the Am54/74LS240 is guaranteed at 12mA over
the military range and 24mA over the commercial range.
Four buffers are enabled from one common line and the
other four from a second enable line.

Improved noise rejection and high fan-out are provided by
input hysteresis and low current PNP inputs.

LOGIC DIAGRAM

1A1 Y1 2A1 2Y1

Y
Y

1A2 — — 1Y2  2A2 — 2Y2

Y

—1Y3 2A3 t— 2Y3

Y1Y

1A4 — — 1v4  2A4 — 2Y4

al
b

Yy

YVY

INPUTS | OUTPUT
G|A Y
H X z
L H L
L L H

Note: All devices have input hysteresis.

CONNECTION DIAGRAM

Top View
w[]® ~ ] Vee
wmi[]2 1926
2va[]3 B[]
m2[]e 17[] 284
s ws20 C 12
mi[]e 15[ ] 2a3
av2[]7 u[]1v3
a8 13| ] 2n2
avi[]e 12 Jva

GND [ 10 " 2A1

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

2 4 6

©
@

15 17

1A1 1A2 1A3 1A4 2A1 2A2 2A3 2A4
1 —0 16 ‘LS240 2G o—— 19
1Y1 1Y2 1Y3 1v4 2Y1 2Y2 2Y3 2v4

12 9 7 5 3

18 16 14

Ve = Pin 20
GND = Pin 10
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Am251.S/541.5/74L.5240

Am25LS240
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

coM'L
MiIL

Ta = 0°C to +70°C
Ta = —55°C to +125°C Vg = 5.0V = 10%

Vcc = 6.0V + 5%

(MIN. = 475V MAX. = 5.25V)
(MIN. = 450V MAX. = 5.50V)

DC CHARACTERISTICS OVER OPERATING RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
VCC = MlN., VIH = 2.0V
24 34
. IOH = -3.0mA, V|L = V||_MAX.
- |
Vou High-Level Output Voltage Voo = MIN,, WL, lon = —12mA 79 Volts
V"_ = 0.5V COM'L, |QH= —-15mA 2.0
All lg = 12mA 0.25 04
VoL Low-Level Output Voltage Vce = MIN. All lg. = 24mA 0.35 0.5 Volts
COM'L Ig, = 48mA 0.55
. Guaranteed input logical HIGH
Vin High-Level Input Voltage voltage for all inputs 20 Volts
com'L 0.8
ViL Low-Level Input Voltage MIL 07 Volts
Vik Input Clamp Voltage Vee = MIN, |} = —18mA -15 Volts
Hysteresis (Vr4 — V1_) Vce = MIN. 0.2 04 Volts
Off-State Output Current, _ _
lozH | High Level Voltage Applied zcc = 2"(')3’(' Vo =27V 20 A
IH = &
Off-State Output Current, _ _ _
lozL Low-Level Voltage Applied ViL = ViILMAX. | Vo = 0.4V 20
Input Current at Maximum _ _
I Input Voltage Vce = MAX,, V, = 7.0V 0.1 mA
Y] High-Level Input Current, Any Input Vce MAX,, Viy = 2.7V 20 rA
e Low-Level Input Current Vee = MAX,, V) = 0.4V -200 pA
Isc Short Circuit Output Current (Note 3) | Vge = MAX. -50 —225 mA
All ts HI 1
Ve = MAX. Outputs HIGH 3 23
Icc Supply Current All Outputs LOW 26 4 mA
Outputs open .
Outputs at Hi-Z 29 50

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions.

2. All typical values are Vo =5.0V, Tp = 25°C.

3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

MAXIMUM RATINGS above which the useful life may be impaired

Storage Temperature

-65°C to +150°C

Temperature (Ambient) Under Bias

-55°C to +125°C

Supply Voltage to Ground Potential -0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State ~-0.5V to +V ¢ max.
DC Input Voltage -0.5V to +7.0V
DC Output Current 150mA

DC Input Current

-30mA to +5.0mA
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Amb54LS/74LS240
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

Am25L.5/54L.5/74LS240

COML  Tp =0°Cto +70°C Ve = 5.0V = 5% (MIN. = 475V MAX. = 5.25V)
MIL Ta = —55°Cto +125°C Vgc = 5.0V = 10%  (MIN. = 450V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vce = MIN,, Vi = 2.0V
24 34
. lOH = —3.0mA, V||_ = V||_MAX. :
V, High- | Out,
OH igh-Level Output Voltage Voo = MiN,, MIL, Ton = —12mA 20 Volts
VIL = 0.5V COM'L, IOH= —-15mA 2.0
All, 1o, = 12mA 0.25 0.4
V Low-| | )"/ = MIN.
oL ow-Level Output Voltage Vee IN COM'L, Tg, = 24mA 035 05 Volts
. Guaranteed input logical HIGH
ViH High-Level Input Voltage voltage for all inputs 2.0 Volts
comM'L 0.8
\' Low- i It
I ow-Level Input Voltage L 07 Volts
Vik Input Clamp Voltage Vee = MIN,, || = —18mA -15 Volts
Hysteresis (Vr4 — V1_) Vece = MIN. 0.2 04 Volts
Off-State Output Current, _ _
lozn High Level Voltage Applied Vee = MAX. Vo =27V 20
Off-State Output Current, Viw = 20V HA
lozu Low-Level Voltage Applied ViL = ViLMAX. | Vo = 0.4V -2
Input Current at Maximum _ _
1} input Voltage Vee = MAX, V| = 7.0V 0.1 mA
hn High-Level Input Current, Any Input Vce MAX, Vi = 27V 20 nA
T8 Low-Level Input Current Vee = MAX,, V) = 04V —200 HA
Isc Short Circuit Output Current (Note 3) | Vcc = MAX. -50 -225 mA
All Outputs HIGH 13 23
Vee = MAX. i
Icc Supply Current All Outputs LOW 26 a4 mA
Outputs open -
Outputs at Hi-Z 29 50

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions.
2. All typical values are Voo =5.0V, Ta = 25°C.
3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

1A1
2Ya

1A2
2Y3
1A3
2Y2
1A4

2v1

GND

Metallization and Pad Layout

20 Vee

© ® N A WN =

19 2G

18 Y1
17 2A4
6 1Y2
2A3
14 1v3
13 2A2

T

12 1va

DIE SIZE 0.060"" X 0.103"
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Am25LS/54LS/74L.5240

SWITCHING CHARACTERISTICS
(Ta = +25°C, Vg = 5.0V)

Am25LS240 Amb54LS/74LS240
Test Conditions
Parameters Description Min. Typ. Max. | Min. Typ. Max. | Units (Notes 1-5)
Propagation Delay Time,
tPLH Low-to-High-Level Output 8.0 12 8.0 14 ns
Propagation Delay Time, C_ = 45pF
'PHL | High-to-Low-Level Output 12 16 12 18 ns R, = 6670
tpzL Output Enable Time to Low Level 19 27 20 30 ns
tpzH Output Enable Time to High Level 14 20 15 23 ns
tp 2z Output Disable Time from Low Level 14 23 15 25 ns C_ = 5.0pF
tpHz Output Disable Time from High Level 10 18 10 18 ns R_ = 6670
Am25LS ONLY
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERIS*TICS
OVER OPERATING RANGE Tp = 0°Cto +70°C | Tp = —55°C to +125°C
Vcc = 5.0V +5% VCC = 5.0V +10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
Propagation Delay Time,
tPLH Low-to-High-Level Output 16 9 ns
Propagation Delay Time, Cp = 45pF
tPHL High-to-Low-Level Output 22 % ne R_ = 6670
tpzL Output Enable Time to Low Level 37 42 ns
tpzH Output Enable Time to High Level 27 31 ns
tpLz Output Disable Time from Low Level 31 36 ns C_ = 5.0pF
tpHz Output Disable Time from High Level 25 28 ns R = 66702
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
LOAD CIRCUIT FOR VOLTAGE WAVEFORMS
THREE-STATE OUTPUTS ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS
pToE T Vee c%‘,i?;‘& v
9 (LOW-LEVEL 13V 13v
E ov

ENABLING)
. AL p— —
WAVEFORM 1 — sasv s as,
L
s SN C CLOSED ~15v
Vou

Yz osv |

0.5V

T
13V
FROM OUTPUT e
UNDER TEST ‘ZH—‘l
,——-e e—— VoH
c o= Sska InNs1e S; (?Lpggso 13V S &S, N ~15V
L T ~ov CLOSED

n

OR
IN3064 WAVEFORM 2

_{SZ
L

Notes: 1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
3. Inthe examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. PRR < 1.0MHz, ZgyT ~ 500
and t; < 2.5ns, ty < 2.5ns,
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Am25LS241+- Am54LS/74L.S241
Am25L.S244 - Amb54L.S/74L.S244

Octal Three-State Buffers

DISTINCTIVE CHARACTERISTICS

Three-state outputs drive bus lines directly

Hysteresis at inputs improve noise margin

PNP inputs reduce D.C. loading on bus lines
Data-to-output propagation delay times — 18ns MAX.
Enable-to-output — 30ns MAX.

Am25LS241 and 244 specified at 48mA output current
20 pin hermetic and molded DIP packages

100% product assurance testing to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The ‘LS241 and ‘LS244 are octal buffers fabricated using
advanced low-power Schottky technology. The 20-pin pack-
age provides improved printed circuit board density for use
in memory address and clock driver applications.

Three-state outputs are provided to drive bus lines directly.
The Am25LS241 and Am25LS244 are specified at 48mA and
24mA output sink current, while the Am54LS/74L.S241 and
Amb54LS[74L.S244 are guaranteed at 12mA over the military
range and 24mA over the commercial range. Four buffers are
enabled from one common line and the other four from a
second enable line.

The 'LS241 has enable inputs of opposite polarity to allow
use as a transceiver without overlap. The 'LS244 enables are
of similar polarity for use as a unidirectional buffer in which
both halves are enabled simultaneously.

Improved noise rejection and high fan-out are provided by
input hysteresis and low current PNP inputs.

LOGIC DIAGRAMS

'LS241

‘'LS244

1A1 —

w1

Y

1A1

v

2v1

Y
Y

‘'LS241 ‘'LS244
1A2 —1v2  2A2 —] — 2v2 1A2 t—1v2  2A2 t— 2v2
| | INPUTS OUTPUTS | INPUTS | OUTPUT
G |26 | A Y G|A
13 —] —1v3  2A3— —2v3 H L | x Z 1A3 —-1v3  2a3 —2v3 a | x Z
] 1 L H | H H 1 1 L|H H
L H | L L L|L L
174 — —1v4  2A4—] — 2va 14 —1v4  2A4 t— 2v4
6 —o>— 2G<D‘ ﬁ% ﬁ%
Note: All devices have input hysteresis.
CONNECTION DIAGRAMS LOGIC SYMBOLS
Top Views
4 6 8 1M 13 18 17
— o _d o l
1 20 A G 1 20 v
e O] ] Ve ] Vee 1A1 1A2 1A3 1A4  2A1 2A2 2A3 2A4
w2 19[]26 w2 CINES 17— 16 ‘Ls241 26 f——19
2v4 I: 3 18 j‘“ 2v4 [: 3 18 :] v 1Y1 1Y2 1Y3 1Y4  2Y1 2Y2 2Y3 2Y4
124 17| J2na 2] 4 17 [ ] 24 ] l I
2va[]s 16 _Jv2 2va[]s 16 _]v2 18 16 14 12 9 7 5 3
‘LS241 'LS244
ws[]s 15[ ]2A3 wn3[]e 15 [ ] 283
av2 [|7 [ Jivs av2[]7 [ ]vs 2 4 6 8 1 13 15 17
148 13[ ] 2a2 ramg 13[] 282 J l
vi[]e 12[]1va w[]o 12[]ve 1A1 1A2 1A3 1A4  2A1 2A2 2A3 2A4
— o 26 fjo——
anp []10 1[Jaa aNp [] 10 1n[Jaa ! e Ls244 1
11 1v2 1Y3 1v4  2Y1 2Y2 2Y3 2v4
[ | V¢ = Pin 20
Note: Pin 1 is marked for orientation. 18 16 14 12 s 7 s GND = Pin 10
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Am25LS/54LS/741.8241/244

Am25LS241+-Am25LS244
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM'L  Tp =0°Cto +70°C Vee = 5.0V + 5% (MIN. = 475V MAX. = 5.25V)
MIL Ta = —55°Cto +125°C Voo = 5.0V £ 10%  (MIN. = 4.50V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
o 2%
\/ High-Level Output Voltage et A T - Volts
OH ° put Yoltag Vec = MIN, | MIL, loy = —12mA 20
ViL = 0.5V COM'L, lIgy = —15mA 2.0
All lg. = 12mA 0.25 04
VoL Low-Level Output Voltage Vce = MIN. All g = 24mA 0.35 0.5 Volts
COM'L, lg, = 48mA 0.56
. Guaranteed input logical HIGH
ViH High-Level Input Voltage voltage for all inputs 2.0 Volts
CoM'L 0.8
ViL Low-Level Input Voltage MIL 07 Volts
Vik Input Clamp Voltage Vece = MIN,, || = —18mA -15 Volts
Hysteresis (V14 — Vy_) Vce = MIN. 0.2 0.4 Volts
Off-State Output Current, _ _
lozn High Level Voltage Applied xcc_-zhgcx' Vo =27V 20 A
Off-State Output Current, IH - _ B “
lozu Low-Level Voltage Applied ViL = ViLMAX. | Vo = 0.4V 20
Input Current at Maximum _ _
I Input Voltage Vee = MAX,, V| = 7.0V 0.1 mA
[ High-Level Input Current, Any Input Vee = MAX,, Viy = 2.7V 20 KA
e Low-Level Input Current Vce = MAX,, V| = 0.4V —200 HA
Isc Short Circuit Output Current (Note 3) | Vgc = MAX. -50 —-225 mA
All Outputs HIGH 13 23
Vee = MAX. P
Icc Supply Current All Outputs LOW 27 46 mA
Outputs open -
Outputs at Hi-Z 32 54

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions.

2. All typical values are Voo =5.0V, Tp = 25°C.

3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

MAXIMUM RATINGS above which the useful life may be impaired

Storage Temperature

-65°C to +150°C

Temperature (Ambient) Under Bias

-55°C to +125°C

Supply Voltage to Ground Potential -0.5V to +7.0V
DC Voltage Applied to Outputs for HIGH Output State -0.5V to +V ¢ max.
DC Input Voltage -0.5V to +7.0V
DC Output Current 150mA

DC Input Current

-30mA to +5.0mA
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Am25LS/54LS/741.S241/244

Am54LS/74LS241+-Am54LS/74LS244

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

COM’L Ta = 0°C to +70°C Ve = 5.0V = 5% (MIN. = 475V MAX. = 5.25V)
MIL Tp = —55°C to +126°C Vgg = 5.0V = 10%  (MIN. = 450V MAX. = 5.50V)

DC CHARACTERISTICS OVER OPERATING RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
= MIN,, =2
v High-Level Output Volt YO(LC___ _3|'ng’| (A icc,'LMAX‘ 2 > Volts
igh-Leve ut Vo
OH 9 utp age Voo = MIN, | MIL, loy = —12mA 20
ViL = 0.5V COM'L, Igy= —15mA 2.0
All, lgL = 12mA 0.25 04
Vv Low-Level Output Voltage Vee = MIN. Volts
oL P 9 cc COM'L, I, = 24mA 0.35 05
. Guaranteed input logical HIGH
Vin High-Level Input Voltage voltage for all inputs 2.0 Volts
COM'L 0.8
\' Low-Level Input Vol Volt
I ow-Level Input Voltage MIL 07 olts
Vik Input Clamp Voltage Vee = MIN, || = —18mA -15 Volts
Hysteresis (V14 — Vy_) Vce = MIN. 0.2 04 Volts
Off-State Output Current, _ _
lozw High Level Voltage Applied Vee = MAX. Vo =27V 20
Vi = 2.0V RA
| Off-State Output Current, Vi = Vi MAX Ve = 0.4V _20
ozZL Low-Level Voltage Applied L= A ' o=
Input Current at Maximum _ _
L Input Voltage Vee = MAX,, V| = 7.0V 0.1 mA
hu High-Level Input Current, Any Input Vee = MAX,, Viy = 2.7V 20 nA
he Low-Level Input Current Vee = MAX,, V) = 0.4V —200 nA
Isc Short Circuit Output Current (Note 3) | Vg = MAX. -50 -225 mA
| t]
Vee = MAX. All Outputs HIGH 13 23
lcc Supply Current All Outputs LOW 27 46 mA
Outputs open "
OQutputs at Hi-Z 32 54
Notes: 1. For conditions shown as MIN. or MAX_, use the appropriate value specified under recommended operating conditions.
2. All typical values are Vog = 5.0V, Ta =25°C.
3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
Metallization and Pad Layouts
'LS241 ‘LS244
20 Vgg 20 Vcc
= oo e Kooy e 3G
G 1 — —— 192G G 1 1 19 26
a2 L 18 vt a2 18 T
2ve 3 17 2n4 2va 3 L 17 2n4
1Az 4 —— 16 1Y2 1Az 4 —— 16 1Y2
2¥Y3 5 —— 15 243 Y3 5— —— 15 2A3
A3 6 — 14 3 A3 6 — 14 1v3
vz 7 —— 13 2A2 vz 7 —— 13 2A2
1A4 8 —— 1A4 8 —
2¥1 9 — ——— 12 1Y4 Y1 9 —— — 12 1Y4
GND 10 1 2a1 GND 10 1 2A1
DIE SIZE 0.060" X 0.103" DIE SIZE 0.060"" X 0.103"
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Am25LS/541.5/741L.5241/244

SWITCHING CHARACTERISTICS
(Ta = +25°C, V¢ = 5.0V)

Am25LS241 Amb54LS/74LS241
Am25LS244 Amb54LS/74LS244
Test Conditions
Parameters Description Min. Typ. Max. | Min. Typ. Max. | Units (Notes 1-5)
U8 | Lo raigh-Lavel Outpet 0| s 2| 1. | s
PHL | igh-to-Low-Level Outpet R 12 | 1 | s e~ or0
tpzL Output Enable Time to Low Level 20 30 20 30 ns
tpzH Output Enable Time to High Level 15 23 15 23 ns
tpLz Output Disable Time from Low Level 15 25 15 25 ns C_ = 5.0pF
tpHz Output Disable Time from High Level 10 18 10 18 ns R = 667Q
Am25LS ONLY ,
SWITCHING CHARACTERISTICS Ama2sLS comL Ama2sLS ML
OVER OPERATING RANGE" Tpo =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V £5% Vce = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tpLn tropagati_on Delay Time, 2 24 ns
ow-to-High-Level Output
Propagation Delay Time, C_ = 45pF
tPHL Hig:t?)—Low-LeveT Output % e ns R:: = 66;)0
tpzL Output Enable Time to Low Level 41 47 ns
tpzH Output Enable Time to High Level 31 47 ns
tpLz Output Disable Time from Low Level 34 36 ns C_ = 5.0pF
tpHz Output Disable Time from High Level 25 28 ns R_ = 667Q

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

LOAD CIRCUIT FOR

THREE-STATE OUTPUTS

TEST
POINT Vee

FROM OUTPUT
UNDER TEST

IN91G

Al
A

<
CL= S 5kQ

! N3064

‘{s;
4

Notes:

VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

QUTPUT
CONTROL

(LOW-LEVEL 5k‘3‘/
ENABLING)

WAVEFORM 1

3v

1.3v

ov

=4.5V

WAVEFORM 2

S)CLOSED
S2 OPEN
S$2 CLOSED /

S1 OPEN

. Pulse generator characteristics: PRR < 1.0MHz, Zgyt =~ 50Q, t, < 15ns, t; < 6ns.
. When measuring tp| y and tpy, switches Sy and S are closed.

Wz
S1&S,
CLOSED T ~18v

0.5v

l |

HZ l LV
H

s,e.sz U ~15v

CLOSED

Vou

1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
2. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
3. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.
4
5
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Am25LS242+ Amb4LS/74L.S242
Am25L.S243+ Amb4LS/74L.S243

Quad Bus Transceivers with Three-State Outputs

DISTINCTIVE CHARACTERISTICS

e Three-state outputs drive bus lines directly

e Hysteresis at inputs improve noise margin

® PNP inputs reduce D.C. loading on bus lines

e Data to output propagation delay times — 18ns MAX.

e Enable to output — 30ns MAX.

® Am25LS242 and Am25L.S243 are specified at 48mA output
current

® 100% product assurance testing to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The 'LS242 and 'LS243 are quad bus transceivers designed
for asynchronous two-way communications between data
buses.

The 'LS242 and ‘LS243 have the two 4-line data paths con-
nected input-to-output on both sides to form an asynchron-
ous transceiver/buffer with complementing enable inputs.
The ‘LS242 is inverting, while the 'LS243 presents non-
inverting data at the outputs.

Three-state outputs are provided to drive bus lines directly.
The Am25LS242 and Am25LS243 are specified at 48mA and
24mA output sink current, while the Am54/74LS242 and 243
are guaranteed at 12mA over the military range and 24mA
over the commercial range.

Improved noise rejection and high fan-out are provided by
input hysteresis and low current PNP inputs.

LOGIC DIAGRAMS

Amb4LS/741.5242

1A

2A

3A 3B

4A

AV

Amb4LS/741.5243

3A 3B

aA

SAVANAN

Note: All devices have input hysteresis.

CONNECTION DIAGRAMS

Top Views
ans[]1° 14 [ ] Vee cas []1® 14 [ vee
ne[]2 13 [eea ne [] 2 13 ] GBa
R’[]s 12 [ ]ne w[]s 12 [ ne
ﬁlj 4 15242 n| |78 2a[]4 s243 m[ e
3[]s 10[]7 3]s 10[]2s
w[]s o[ [ ]s 9[ ]38
eno [ 7 s[]a ano [ 7 s[]as

Note: Pin 1 is marked for orientation

LOGIC SYMBOLS

1A 2A  3A  4A 1A 2A  3A 4A
79 one ‘LS242 GeA [— —0f GAB ‘L5243 GBA |—
1 13
8 28 3B 4B B 28 38 4B
1 10 9 8 1 10 9 8
Ve = Pin 14
GND =Pin7
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Am251.S/541.5/741.5242/243

Am25LS242 ¢« Am25LS243

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply unless Otherwise Specified:

comM’L Ta = 0°C to +70°C Vee = 5.0V = 5% (MIN. = 475V MAX. = 5.25V)
MIL Ta = —55°C to +125°C Vg = 5.0V + 10% (MIN. = 450V MAX. = 5.50V)

DC CHARACTERISTICS OVER OPERATING RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vce = MIN, Vi = 2.0V
24 34
. IOH = —3.0mA, V||_ = V“_MAX.
- tput Volt Volt:
Vou High-Level Output Voltage Vo = MIN,, MIL, lopy = —12mA 20 olts
VL= 0.5V COM'L, Ipy= —156mA 2.0
All lg = 12mA 0.25 04
VoL Low-Level Output Voltage Vce = MIN. All g = 24mA 0.35 0.5 Volts
COM'L, Ig_ = 48mA 0.55
. Guaranteed input logical HIGH
Viy High-Level Input Voltage voltage for all inputs 2.0 Volts
COM'L 0.8
| Volt
Vi Low-Level Input Voltage MIL 07 olts
Vik Input Clamp Voltage Vee = MIN,, |} = —18mA -1.5 Volts
Hysteresis (Vt4 — V1_) Vce = MIN. 0.2 04 Volts
Off-State Output Current, _ _
lozn High Level Voltage Applied zcc B 2“23)(' Vo =27V 20 A
IH = £
Off-State Output Current, _ _ _
lozu Low-Level Voltage Applied ViL= ViMAX. | Vo = 04V 20
Input Current at Maximum _ _
h Input Voltage Vee = MAX,, V, = 7.0V 0.1 mA
hy High-Level Input Current, Any Input Vee = MAX,, Vi = 27V 20 HA
he Low-Level Input Current Vce = MAX,, V) = 04V —-200 HA
Isc Short Circuit Output Current (Note 3) | Ve = MAX. -50 -225 mA
Aoutputs 15242, L5243 2 38
Vee = MAX. All Output
Icc Supply Current Outputs open LOW puts ‘LS242, 'LS243 29 50 mA
Note 4
(Nots 4) Outputs at L5242 29 50
Hi-Z ‘LS243 32 54
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions.
2. All typical values are Vg = 5.0V, Tp = 25°C.
3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
4. For 'LS242 and 'LS243 I is measured with transceivers enabled in one direction only, or with all transceivers disabled.
MAXIMUM RATINGS above which the useful life may be impaired
Storage Temperature -65°C to +150°C
Temperature (Ambient) Under Bias -55°C to +125°C
Supply Voltage to Ground Potential -0.5V to +7.0V

DC Voltage Applied to Outputs for HIGH Output State

-0.5V to +V ¢ max.

DC Input Voltage

-0.5V to +7.0V

DC Output Current

150mA

DC Input Current

-30mA to +5.0mA
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Am25LS/54L.8/741L.S242/243

Amb54LS/74L.S242 ¢ Am54LS/74LS243

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply unless Otherwise Specified:

COM'L Ta = 0°C to +70°C Vee = 5.0V + 6% (MIN. = 475V  MAX. = 5.25V)
MIL Tp = —55°C to +125°C V¢ = 5.0V = 10% (MIN. = 450V MAX. = 5.50V)

DC CHARACTERISTICS OVER OPERATING RANGE

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
Vcc = MIN., V|H = 2.0\/
v High-Level Output Volt low = ~3.0mA, Vi, = ViLMAX. 24 M Volts
OH lgh-Level Dutput Yoliage Voo = MIN., | MIL, lop = —12mA 20
Vi = 0.5V COM'L, lgy= —15mA 2.0
All, lg = 12mA 0.25 04
V Low-Level Output Voltage Vee = MIN. Volts
oL P 9 cc COM'L, loL = 24mA 0.35 0.5
. Guaranteed input logical HIGH
Viu High-Level Input Voltage voltage for all inputs 2.0 Volts
COM'L 0.8
- Vi
ViL Low-Level Input Voltage MIL 07 olts
Vik Input Clamp Voltage Vee = MIN, || = —18mA -1.5 Volts
Hysteresis (V14 — V1_) Vce = MIN. 0.2 04 Volts
Off-State Output Current, _ _
lozn High Level Voltage Applied zcc B ;I(')CX Vo =27V 20 A
IH= 2.
Off-State Output Current, _ _ _
lozL Low-Level Voltage Applied ViL = ViILMAX. | Vo = 04V 2
Input Current at Maximum _ _
1 Input Voltage Vee = MAX,, V) = 7.0V 0.1 mA
hy High-Level Input Current, Any Input Vce MAX,, Viy = 2.7V 20 nA
he Low-Level Input Current Vee = MAX,, V) = 0.4V —200 nA
Isc Short Circuit Output Current (Note 3) | Ve = MAX. -50 -225 mA
Al Outputs 15242, L5243 22 38
HIGH
Veg = MAX. All Outputs
Icc Supply Current Outputs open LOW P ‘'LS242, 'LS243 29 50 mA
(Note 4) Outputs at 15242 29 50
Hi-Z 'LS243 32 54

Notes: 1. For conditions shown as MIN’ or MAX., use the appropriate value specified under recommended operating conditions.
2. All typical values are Ve = 5.0V, Tp = 25°C.
3. Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
4. For 'LS242 and 'LS243 I is measured with transceivers enabled in one direction only, or with all transceivers disabled.

Metallization and Pad Layouts

Vee 14 Vee

GAB 1 13  GBA GAB
1 7B

A3 1A
—— 10 2B

2A 4 2A
——9 3B

A 5 3A

A 6 | l 8 1B aA

7 GND
DIE SIZE 0.060" x 0.103" DIE SIZE 0.060" x 0.103"
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Am25L.S/54L8/741L.5242/243
Am25LS242 - Am54LS/74L.S242

SWITCHING CHARACTERISTICS

Am25LS242 Amb54LS74LS242
(Ta = +25°C, V¢ = 5.0V) Test Conditions
Parameters Description Min. Typ. Max. | Min. Typ. Max. | Units (Notes 1-5)
Propagation Delay Time,
tpLH Low-to-High-Level Output 8.0 12 8.0 14 ns
Propagation Delay Time, C_ = 45pF
tPHL High-to-Low-Level Output 12 16 12 18 ns R = 6670
tpzL Output Enable Time to Low Level 20 30 20 30 ns
tpzH Output Enable Time to High Level 15 23 15 23 ns
tpLz Output Disable Time from Low Level 15 25 15 25 ns C = 5.0pF
tpHz Output Disable Time from High Level 10 18 10 18 ns R_ = 667Q
Am25LS242 ONLY .
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERIS*TICS
OVER OPERATION RANGE Ta =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V 5% Vee = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
Propagation Delay Time,
teLH Low-to-High-Level Output 16 19 ns
Propagation Delay Time, C_ = 45pF
tPHL High-to-Low-Level Output 22 25 ns R, = 6670
tpzL Output Enable Time to Low Level 37 42 ns
tpzH Output Enable Time to High Level 29 33 ns
tpLz Output Disable Time from Low Level 33 38 ns C_ = 5.0pF
tpHz Output Disable Time from High Level 25 28 ns R_ = 667Q
Am25LS243 +Am54LS/74LS243
TCHING CHARACTERISTICS
SWl c o GC - VC Am25LS243 Amb54LS/74L.S243
(Ta = +25°C, Ve = 5.0V) Test Conditions
Parameters Description Min. Typ. Max. | Min. Typ. Max. | Units (Notes 1-5)
Propagation Delay Time,
teLH Low-to-High-Level Output 10 15 12 8 ns
Propagation Delay Time, C_ = 45pF
tPHL High-to-Low-Level Output 12 18 12 18 ns R, = 667Q
tpzL Output Enable Time to Low Level 20 30 20 30 ns
tpzH Output Enable Time to High Level 15 23 15 23 ns
tpLz Output Disable Time from Low Level 15 25 15 25 ns C_ = 5.0pF
tpHZ Output Disable Time from High Level 10 18 10 18 ns R = 667Q2
Am25LS243 ONLY .
Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATION RANGE" Tpo =0°Cto +70°C | Tp = —55°C to +125°C
Vce = 5.0V +5% Vce = 5.0V =10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
Propagation Delay Time,
tPLH Low-to-High-Level Output 2 2 ns
Propagation Delay Time, C_ = 45pF
tPHL High-to-Low-Level Output 25 28 ns R, = 6670
tpzL Output Enable Time to Low Level 41 47 ns
tpzH Output Enable Time to High Level 33 49 ns
tpLz Output Disable Time from Low Level 36 38 ns C_ = 5.0pF
tpyz Output Disable Time from High Level 25 28 ns R_ = 667Q2
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Am25L8/541L.8/74L.5242/243

SWITCHING CHARACTERISTICS TEST CONDITIONS

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

ouTPUT av
CONTROL
(LOW-LEVEL 13V 13v
ENABLING) % ov
t: t
L‘ zn.——1 Lz
5185,

TEST v
POINT cc

WAVEFORM 1 SiCLOSED ~45v
52 OPEN i—fy_—, S8V
L :HZ___.I ‘
S v S
5188, ~15v

CLOSED

FROM OUTPUT
UNDER TEST 1

IN916 s1 OPEN
- <
€3 g 5kQ OR S2 CLOSED
w 1N3064 WAVEFORM 2
_{82

il
A

Notes: 1. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily.

. Pulse generator characteristics: PRR < 1MHz, ZoyT =~ 509, t; < 15ns, t; < 6ns.

When measuring tp_H and tpH |, switches Sq and S5 are closed.

aObHWN =

FUNCTION TABLES

Amb54LS/74L8242 Amb54L8/741.S243
CONTROL DATA CONTRQL DATA
INPUTS OUTPUTS INPUTS OUTPUTS
GAB GBA A B GAB GBA A B
H H o | H H [ ]
L H * * L H * -
H L ISOLATED H L ISOLATED
L L | 0 L L | o
I = Input H = HIGH
O = Output L =LOW

O = Inverting Output

*Possible destructive oscillation may occur if the transceivers are enable in both directions at once.
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AmS4LS/74LS245

Octal Bus Transceiver

Advanced Micro Devices has no current
plans to manufacture this product.

See the Am8304 for a recommended
improved Octal Bus Transceiver.
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Am25LS251 « Am54LS/74L.S251

Eight-Input Multiplexers

Am25LS251¢Amb54LS/74LS251 data
is combined with the Am25LS151.

See Am25LS151 data sheet for full
information.

FUNCTIONAL DESCRIPTION

The Am25LS151 and the Am25LS251 are eight-input
multiplexers that switch one of eight inputs onto the
inverting and non-inverting outputs under the control of a
three-bit select code. The inverting output W is one gate
delay faster than the non-inverting output Y.

The Am25LS251 provides an active-LOW strobe. When the
strobe is HIGH, the inverting output (W) is HIGH and the
non-inverting output (Y) is LOW.

The Am25LS251 features a three-state output for data bus
organization. The active-LOW strobe, or ‘“‘output control”
applies to both the inverting and non-inverting output.
When the output control is HIGH, the outputs are in the
high-impedance state. When the output control is LOW,
the active pull-up output is enabled.

The AmB4LS/74L5251 is a standard performance version
of the Am25L.S251. See appropriate electrical characteristics
tables for detailed Am25LS improvements.

LOGIC DIAGRAM

‘LS251 ONLY

Do

04

-b,

03

23

Os

Dg

07

CONNECTION DIAGRAM

Top View
Vec D4 Dg Dg D; A B C
Ooonon aman
16 15 14 13 12 110 9

~
w
IS

5 6 7 8
l_ll_ll_ll_llvleJI;lLJ

GND

Note: Pin 1 is marked for orientation.

4

LOGIC SYMBOL

3 2 1 15 14 13 12

HEEEEE

® O

10 —

11—

>

7—Qs

Do

Dy D D3 Dg Ds Dg D7

Y

w
6 5

VCC =Pin 16
GND =Pin 8
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Am25LS253 « Am54LS/74L.S253

Dual 4-Line to 1-Line Data Selectors/Multiplexers

Am25LS253 ¢ Am54LS/74LS253 data
is combined with the Am25LS153.

See Am25LS153 data sheet for full
information

FUNCTIONAL DESCRIPTION

These dual four-input multiplexers provide the digital
equivalent of a two-pole, four position switch with the posi-
tion of both switches set by the logic levels supplied to
the select inputs A and B. Each section of the Am25LS153
has a separate active-LOW enable (strobe) input that forces
the output of that section LOW when a HIGH level is
applied regardless of the other inputs.

The Am25LS253 features a three-state output to inter-
face with bus-organized systems. Each section of the
Am25LS253 has a separate active-LOW output control
that disables the output driver (high-impedance state) of
that section when a HIGH logic level is applied regardless
of the other inputs.

The Am54LS/74L.5153 and 253 are standard performance
versions of the Am25LS153 and 253. See appropriate electri-
cal characteristic tables for detailed Am25LS improvements.

LOGIC DIAGRAM

2G 2C3 2C2 2C 2C0 A

B 1C3 1C2 1c1 1co 1G

ﬁj

I LS253 ONLY

G = Strobe on 'LS153
G = Output Enable on 'LS253

OUTPUT
2y

LS253 ONLY I

OUTPUT
1Y

CONNECTION DIAGRAM
Top View

Ve 26 A 2C3 2C2 2C1 200 2Y

nonponnMnn

16 15 14 13 12 11 10 9
.‘l 2 3 4 5 6 7 8

ooy
1G B 1C3 1C2 1C1 1CO 1Y GND

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

6 5 4 3 10 n 122 13

L] 111

1C0 1C1 1C2 1C3 2C0 2C1 2C2 2C3

1T—O[16  pATA1 DATA 2
14 — ASELECT
2 — BSELECT
15 —Of 2G

OuUTPUT OuUTPUT
1Y 2y

7 9

VCC =Pin 16
GND =Pin 8
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Am25L.S257 « Am54LS/74L.S257
Am25LS258 « Am54LS/74L.S258

Quadruple 2-Line To 1-Line Data Selectors/Multiplexers With 3-State Outputs

DISTINCTIVE CHARACTERISTICS

® Three-state ocutputs

® Pin-outs identical to standard TTL ‘LS157 and 'LS158
devices

® Am25LS devices offer the following improvements over
Amb4/74LS
— Higher speed
— 50mV lower VOL
— Twice the fan-put over military range
— 440uA source current

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The 2-line to 1-line data selector multiplexer can be used to
transfer data to a common data bus directly by using the
three-state capability of the device. With the output control
(OE) HIGH, the four outputs of the data selector are in the
high impedance state. With the output control LOW, the
selected four bits (A or B inputs) are bussed onto the four
data lines.

The Amb54LS/741.5257 and 258 are standard performance
versions of the Am25LS257 and 258. See appropriate electri-
cal characteristic tables for detailed Am25LS improvements.

LOGIC DIAGRAMS

'LS257

ouTPUT & 18)
conTroL OF (2_°>>
1A

e

'LS258

OUTPUT &= (18)
conTroL 9F oF
- D |
]
3 i

(10) ©) 3y ©
38
A 14) A (14) _}
u3) 2 4y a3) o2 4y
a8 48 {
SELECT —Im >O—ALO| >— seceer °—L°|>—'
CONNECTION DIAGRAM LOGIC SYMBOLS
Top View
‘L8257 ‘'LS258
I%Cﬁ[/f[[fllﬁ]%[ﬁi% 235 611101413 2 3 5 6111014 13
LTTTT LTI
—J 1A 18 2A 28 3A 38 4A 48 1A 1B 2A 28 3A 38 4A 48
15 13 15 —O| OE
1—s 1—s
® s 4 s 6 7 8 Yooy 3y a4y o2y 3y a4y
oooogoong 17 T 1 T 9T 9
S 1A 1B 1Y 2A 2B 2Y GND 4 7 9 12 4 79 12
VCC =Pin 16
Note: Pin 1 is marked for orientation. GND =Pin 8
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Am25L8/541L.8/741.5257/258
Am25LS257 ¢ Am25LS258

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

CcOoM'L TA =0°Cto+70°C Vce = 5.0V £ 5% (MIN. =4.75V MAX. =5.
MiL TA=-55°C to +125°C Vee = 5.0V £ 10%

DC CHARACTERISTICS OVER OPERATING RANGE

25V)

(MIN. = 450V MAX. = 5.50V)

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
MIL, IgH = —1mA 24 34
VOH Output HIGH Voltage Ve = MIN,, Volts
Vin=Viy | COM'L.IoH = —2.6mA 24 3.2
orV ] =4mA 0.4
VoL Output LOW Voltage L oL Volts
loL =8mA 0.45
i ical HIGH
Vin Input HIGH Level Guaranteed mr_)ut logical HIG 2 Volts
voltage for all inputs
Guaranteed input logical LOW | MIL 0.7 It
ViL Input LOW Level voltage for all inputs COM'L 0.8 Volts
A\ Input Clamp Voltage Vee = MIN,, Iy = —18mA -15 Volts
s, OE ~0.36
he Input LOW Current Vee = MAX., V| = 0.4V mA
Others —0.4
! HIGH C = S. OF 20 uA
IH Input urrent Vee = MAX., VN = 2.7V Others 20
S, OE 1
h Input HIGH Current Ve = MAX., VN = 7.0V ° ° mA
Others 0.1
Off-State (HIGH Impedance) _ Vo =24V 20
loz Output Current Vee = MAX. Vg = 0.4V -20 “A
Isc Output Short Circuit Current (Note 3) Vee = MAX. —-15 -85 mA
L 6.3 10.0
All Outputs HIGH 5257 mA
LS258 4.3 8.0
Py Suppl 7 8.2 13.5
icc OWETSUPPIY | Al Outputs LOW Vee = MAx. |525 ot Eh mA
Current (Note 4) LS258 - .
. 156.3
All Outputs OFF LS257 8.7 mA
LS258 7.2 11.2

Notes: 1. For conditions shown as MIN. or MAX. use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at Vo = 5.0V, 25°C ambient and maximum loading.

3. Not more than one output should be shorted at a time and duration of the short circuit test should not exceed one second.
4. Icc is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.

Am25LS ¢ Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —-0.5Vto+7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to +V¢¢ max.
DC Input Voltage —-0.5V to+7.0V
DC Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0 mA
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Am25LS/54L5/741L.5257/258

Amb54LS/74LS257 ® Am54L.S/74L.5258

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM'L  Ta=0°Cto+70°C Ve = 5.0V = 5% (MIN. = 4,75V MAX. = 5.25V)
MiL Ta= —55°C to +125°C Vee =5.0V £ 10% (MIN. = 4,50V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
54LS, IoH = —1mA 24 34
VoH Output HIGH Voltage Vee =MIN,, Volts
| =-2. K .
VIN = ViH 74LS, IgH = —2.6mA 24 3.2
or Vi All, lg =4mA 04
VoL Output LOW Voltage Volts
74LS only, Ig = 8mA 0.5
d i logical H
Vit Input HIGH Level Guarantee: nn;?ut ogical HIG 2 Volts
voltage for all inputs
Guaranteed input logical LOW 54LS 0.7
Vie Input LOW Level voltage for all inputs 74LS 0.8 Volts
A\ Input Clamp Voltage Vee = MIN, N = —18mA -15 Volts
hL Input LOW Current Vee = MAX., V) = 0.4V S -0.8 mA
Others -0.4
hiH Input HIGH Current \Y MAX., V 2.7V S 40 kA
npu urr = " =2,
P cc IN Others 20
_ S 0.2
1y Input HIGH Current Ve = MAX,, VN = 7.0V mA
. Others 0.1
Off-State (HIGH Impedance) _ Vo = 2.4V 20
loz Output Current Vee = MAX. Vg = 0.4V -20 “A
Isc Output Short Circuit Current (Note 3) Vce = MAX. -15 —100 mA
. 10
All Qutputs HIGH L5257 59 mA
LS258 4.1 8
Power Suppl 7 9.2 16
Icc ¢ PPl All Outputs LOW Vee = MAX. LS25 T mA
urrent (Note 4) LS258 6.2
17
All Outputs OFF LS257 10 mA
LS258 7.0 12

Notes: 1. For conditions shown as MIN. or MAX. use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at Voc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time and duration of the short circuit test should not exceed one second.

4. lccis measured with all outputs open and all possible inputs grounded while achieving the stated output conditions.
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Am25L.S/541.8/74LS257/258
SWITCHING CHARACTERISTICS

(TA=+25°C, Vec = 5.0V)
Am25LS Amb4LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
. Data to Output LS257 8 12 12 18 |
ato S
PLH P Ls258 6 12 12 18
¢ Data t0 Output LS257 8 12 12 18
n:
PHL P Ls258 7 12 12 18 s
¢ Select to Output LS257 14 21 14 21 Cp =15pF
elect to u T
PLH P L5258 14 2 1 7 s RL = 2.0k
t Select to Output L5257 14 21 14 2z
t
PHL elect to Dutpu Ls258 14 21 14 21 e
t7H 13 20 20 30
Control to Output ns
tzL 13 20 20 30
tHz 12 20 14 21 CL =5.0pF
o Control to Output 3 1 20 12 7 ns R =2.0kQ
Am25LS ONLY B
Am25LS COM’L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ta = 0°C to +70°C Ta = —55°C to +125°C
Ve = 5.0V 5% VCC = 5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
LS257 20 23
t, Data to Output
PLH ata to Outpu (5758 2 > ns
LS257 20 23
t Data to O t
PHL ata to Outpu [So58 20 PP ns
LS257 31 36 C_ = 50pF
tpLH Select to Output [S758 = % ns RL = 2.0kQ
LS257 31 36
t, lect to O t
PHL Select to Outpu (5358 = % ns
tzH Control to Output 30 35 ns
tz 30 35
thz 26 30 Ry = 2.0k
Control to Output n
ta ontrol to Outpu 26 30 s C_ = 5.0pF

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

DEFINITION OF FUNCTIONAL TERMS Am25LS ® Am54LS/74LS

1A, 2A, 3A, 4A The data inputs for the 4-bits of the A word. LOW-POWER SCHOTTKY INPUT/OUTPUT
1B, 2B, 3B,4B The data inputs for the 4-bits of the B word. CURRENT INTERFACE CONDITIONS
1Y, 2Y, 3Y, 4Y The four outputs of the multiplexer.

OE Output Control When the output control is HIGH, the DRIVING OUTPUT
four outputs are in the high impedance state. When the output Vee
control is LOW, the selected A or B input is present at the output.

DRIVEN INPUT

|
|
|
S Select When the select input is LOW, the A word is present lon | N
at the output. When the select input is HIGH, the B word is

present at the output. F : [

I

l

|

FUNCTION TABLE |
INPUTS OUTPUTS :
|

I

l

|

I

AAA
W

Output b ‘oL |
p

Control | Select 'LS257 ‘LS258
H X z z

X X Ir x|>
I - XX X|m
Ui

rrrrr

L
H
L
H

ITrr
rIrzx
1|

H=HIGH L=LOW X =Don'tCare Z = High Impedance Note: Actual current flow direction shown.
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Am25L8/54L8/74L.8257/258

APPLICATION

ENABLE —— 0| G

8 1/2 OF
! Am54L.5/74L5139

A
Yo Yq Y2 Y3

WORD A WORD B WORD C WORD D WORD E WORD F WORD G WORD H

—_—— —_—

[T [T L1l LLLLLLL

1A 2A3A4A 18 2B 3B 4B 1A 2A3A4A 1B 2B 3B 4B 1A 2A 3A 4A 1B 2B 3B 4B 1A 2A 3A 4A 1B 2B 3B 4B
OE OE OE OE
'LS257 'LS257 'LS257 'LS258
S S S S
14 2y 3y ay 1v 2Y 3y 4y v 2y 3y 4y v 2Y 3y 4y
I 4-BIT
DATA BUS

Dy D D3 Ds
cLock ——f
Am25L508

PITTTIT)

ENABLE —O}

8-Word, 4-Bit Multiplexer

Metallization and Pad Layout

'LS257 'LS258

s OE s [
1A 4A 1A aA
18 48 18 48
1Y ay 1Y 4y
24 3A 2A 3A
28 38 28 38
2y 3y 2y 3y

DIE SIZE 0.057"" X 0.057" DIE SIZE 0.057" X 0.057"
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Am25LS273B « Am54LS/74LS273B

8-Bit Register with Clear

DISTINCTIVE CHARACTERISTICS

Eight-bit, high-speed parallel registers

Buffered outputs to eliminate output commutation
Positive edge-triggered D-type flip-flops

Common clock and common clear

Am25LS devices offer the following improvements over
Amb4/74LS

—50mV lower VoL at I = 8mA

— Twice the fan-out over military range

— 440u A source current at HIGH output

® 100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25LS273B and the Am54L.S/74L.S273B are eight-bit
registers built using Advanced Low-Power Schottky Tech-
nology. These registers consist of D-type flip-flops with a
buffer common clock -and an asynchronous active LOW
buffered common clear.

When the clear input is LOW, the Q outputs are LOW,
independent of the other inputs. Information meeting the:
set-up and hold time requirements of the D inputs is trans-
ferred to the Q outputs on the LOW-to-HIGH transition of
the clock input. These devices are supplied in the 20-pin
space saving package featuring 0.3-inch centers between rows
of leads.

Note: The B designation identifies buffered output versions pro-
vided to eliminate output commutation.

LOGIC DIAGRAM

Dy 0, D, Dy D4 Dg Dg D,
0’_ch
c D cP D cP D cP D cP D CP D cP D cP D
co co cb cD —Of CO co co co
Q h Q Q Q Q Q Q Q
oy >

Qo Q Q

Q3

Qq Qg Qg 9

CONNECTION DIAGRAM
Top View

Vec Q7 D7 Dg Qg Qg Dg D4 Qp CP

OO0 nnQ

20 19 18 17 16 15 14 13 12 1

P.
1 2 3 4 5 6 7 8 9 10

ububoogooud

CL Qy Dy Dy Q; Q; D, D3 Q3 GND

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

D5 Dg D;

Q Q3 Q4 Q5 Q5 O

2 5 6 9 12 15 16 19

Vee = Pin 20
GND = Pin 10
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Am25L.8273B

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

COM'L Tp =0°Cto+70°C

Ve = 5.0V 5%

Am25LS/54L S/74L.8273B

MIN. =475V MAX.=5.25V

MIL Tp=-55°Cto+125°C Vg =5.0V £10%  MIN. =450V  MAX.=5.50V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
\Y =MIN., | = —440uA Mi . K
VoH Output HIGH Voltage cc OH K L 28 34 Volts
VIN=ViHor ViL COM'L 2.7 3.4
Vee = MIN. loL =4.0mA 0.4
VoL Output LOW Voltage VIN = ViH or VL Volts
loL =8.0mA 0.45
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Voits
i i MiL 0.7
Vi Input LOW Level G”If'a"'fed eu ':’g"’a‘ Low Volts
voltage for all inputs com'L 08
V) Input Clamp Voltage Voo =MIN, Iy = —18mA -1.5 Volts
he Input LOW Current Vee = MAX,, VN = 0.4V —0.36 mA
WiH Input HIGH Current Vce = MAX., VN = 2.7V 20 KA
n Input HIGH Current Vee = MAX, VN = 7.0V 0.1 mA
Isc Output Short Circuit Current Vee = MAX. 15 _g5 mA
(Note 3)
Power Supply Current _
1 = MAX.
cc (Note 4) vee 7 z mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Charac

2. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.

teristics for the applicable device type.

4. All outputs open and 4.5V applied to the data and clear input. Measured after a momentary ground, then 4.5V applied to the clock input.

Am25LS ¢ Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to +V ¢ max.
DC Input Voltage —0.5Vto+7.0V
DC Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0mA
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Am251.8/54LS/74L.S273B
Amb4L1S/741.8273B

ELECTRICAL CHARACTERISTICS

The Following Conditions Apply Unless Otherwise Specified:

COM’L Tp =0°Cto+70°C

Vce =5.0V 5% MIN. =475V MAX.=5.25V

MiL TA=-55"Ct0+125°C  Vge=5.0V:10% MIN. =4.50V  MAX. = 5.50 V
DC CHARACTERISTICS OVER OPERATING RANGE Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN, | = —400uA MIL 25 3.4
VoH Output HIGH Voltage cc OH K Volts
VIN = V|H or V| ComM'L 2.7 3.4
Vee = MIN, All, 1o =4.0mA 0.4
VoL Output LOW Voltage VIN = ViH or V) Volts
74LS only, gL = 8.0mA 0.5
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
Guaranteed input logical LOW MiL 0.7
Vi Input LOW Level voltage for all inputs oML o8 Volts
\7 Input Clamp Voltage Vee =MIN, )y = —18mA -1.5 Volts
hL Input LOW Current Vee = MAX., VN = 0.4V —04 mA
HH Input HIGH Current Vee = MAX., VN =27V 20 KA
Iy Input HIGH Current Vee = MAX., VN =7.0V 0.1 mA
Isc Output Short Circuit Current Vee = MAX. 15, _100 mA
(Note 3)
Power Supply Current -
| = MAX. 27 A
cc (Note 4) Vee 7 m
Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified uﬂder Electrical Characteristics for the applicable device type.
2. Typical limits are at Vo = 5.0V, 26°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. All outputs open and 4.5V applied to the data and clear input. Measured after a momentary ground, then 4.5V applied to the clock input.

Ol o
-

DEFINITION OF FUNCTIONAL TERMS

The D flip-flop data inputs. INPUTS OUTPUT
Clear. When the clear |s‘ LOW, the Q; outputs z?re LOW, Clear Clock D;j Q;
regardless of the other inputs. When the clear is HIGH, T X X 0
data can be entered in the register. H L X NC
Clock pulse for the register. Enters data on the positive H H X NC
transition. H t L L
The TRUE register outputs. H ! H H

H=HIGH X = Don’t Care

L =LOW NC = No Change

FUNCTION TABLE

-

= LOW-to-HIGH Transition
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Am25LS/54L8/741L.S273B

SWITCHING CHARACTERISTICS
(TA= +25°C, vee = 5.0V) Am25LS Amb4LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
t] 21 32 21 32
PLH Clock to Output ns
tPHL 26 38 26 38
tPHL Clear to Output 28 39 28 39 ns
HIGH 20 20
Clock Pul id I
thw ock Pulse Width rLOW 25 25 ns CL = 15pF
tow Clear Pulse Width 25 25 ns RL = 2.0k
tg Data Set-up 20 20 ns
th Data Hold 10 10 ns
Set-up, Clear Recovery
t,
S (In-Active) to Clock 2 2 ns
fmax(Note 1) | Maximum Clock Frequency 30 40 30 MHz

Note 1. Per industry convention, fmax is the worst case value of the m
pulse width or duty cycle.

aximum device operating frequency with no constaints on ty, tf,

Am25LS ONLY Am25LS COM’L Am25LS MIL
m
SWITCHING CHARACTERISTICS m
OVER OPERATING RANGE* Ta =0°C to +70°C Ta=-55"Cto+125°C
Vce = 5.0V 5% Vee =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
tPLH, Clock to Output 36 40 ns
tPHL 49 60
tPHL Clear to Output 50 60 ns
. HIGH 25 30
tow Clock Pulse Width oW %0 o ns
tow Clear Pulse Width 25 25 ns :L:E%’;;
tg Data Set-up 20 20 ns L ’
th Data Hold 12 15 ns
Set-up, Clear Recovery
ts (In-Active) to Clock 2 % ns
frmax(Note 1) Maximum Clock Frequency 25 20 MHz
* AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
Am25LS ¢ Am54LS/74LS Metallization and Pad Layout
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
[N 20 Vee
Q 2 -4——]
DRIVING OUTPUT | DRIVEN INPUT T .1= T
l ! G| 253 el
| 20k % R d ". | e o
‘ Dy 4 —— i iy ——— 18 D7
=g
Q 5 —— J =N
} ! [0 n L 17 Dg
| aQ & —I T z° l—— 16 Qg
[ 0, 7 —1 I ,
| - RS ¢ l——— 15 Qg
t D3 8 — H i —— 14 Ds
138
[ 3.4 }
l a9 ——
| ’ By iJ?
| = o
GND 10 —4! l—_— 13 Da
e M 12 0
Note: Actual current flow direction shown. DIE SIZE 0.080" X 0.111"
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Am25LS/541L.5/741.S273B

ORDERING INFORMATION

DEVICE 3 CLEAR
—————— DEVICE 3 CLOCK

Amb54LS/
Package Temperature Am25LS273B 74LS273B
Type Range Order Number Order Number
Molded DIP 0°C to +70°C AM25LS273BPC SN74LS273BN
Hermetic DIP 0°C to+70°C AM25LS273BDC SN74LS273BJ
Dice 0°C to +70°C AM25LS273BXC SN74LS273BX
Hermetic DIP —55°C to +125°C AM25LS273BDM SN54LS273BJ
Hermetic Flat Pak —55°C to +125°C AM25LS273BFM SN54LS273BW
Dice —55°C to +125°C AM25LS273BXM SN54LS273BX
APPLICATION
M E sk
’ OUTPUT
CONTROL
OE
! %EN Yo f————
I PN —
i P2 o Yofl—
88IT 03 & Yap—
o Lo, § v fomee
! 0 & vl
i P m—
I D, Yy b—o o
I [
l L DEVICE 1 CLEAR
DEVICE 1 CLOCK
In Dy Qg
] 0, Q;
i 02 @
I %3 g % DEVICE 2
} Dy § Q4 DATA
- Ds < Qg
l o6 o
| o
cp CC
l L DEVICE 2 CLEAR
L— DEVICE 2 CLOCK
][ Do Qo
0, Q,
! D2 o Q
i b3 § G DEVICE 3
D, § Q, DATA
} o5 < qg
I Dg %
! 0, Q;
) cP CL

Am25LS273 8-bit registers are shown used as device data input registers on a common 8-bit data bus.
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Am25LS281 - Am54LS/74L.S281

4-Bit Parallel Binary Accumulator

DISTINCTIVE CHARACTERISTICS

Four-bit binary accumulator
Fifteen-function ALU
8 arithmetic functions
7 logic functions
Edge-triggered register
Full shifting capability
Logical shift up
Logical shift down
Arithmetic shift up
Arithmetic shift down
Parallel load
Hold
Expandable
Ripple expansion with Cp, Cyq  _
Look-ahead carry expansion with P, G, C, and Am2902
high-speed look-ahead carry generator
No dynamic hazard
The Am25LS281 and Amb54LS/74L.5281 do not have
the dynamic hazard found on the A inputs of the
SN54S/74S281.

Note: The Advanced Micro Devices: LS281 products were designed
prior to publication of data sheets by T.l. Review specifications for
possible differences.

BLOCK DIAGRAM

RS Y]
Rso INSTRUCTION 4
Ré; : DECODE
][n
SHIFT
si0 MULTIPLEXER Si0g

)

c: 8 REGISTER

cP
4
A
03 >—¥————'—; 4

Cy y \V4 B L = Chia
ALU ——"P
03

M

ASq
AS INSTRUCTION
17—
AS;$—w]  DECODE
[ Fo3

FUNCTIONAL DESCRIPTION

The Am25LS5281 e Amb4LS/741L.S281 is a four-bit parallel
binary accumulator. As shown in the block diagram, it con-
sists of an ALU, a shift multiplexer, an edge-triggered B
register, and the necessary instruction decoding logic.

The ALU performs 15 functions, 8 arithmetic and 7 logical,
as defined by Tables 1 and 2. All ALU operations are per-
formed on the Ag-A3 inputs and/or the internal B register.
The 7 logical functions are performed on an individual bit
basis between the Ag-Ag inputs and the internal B register.
The result of the ALU operation is available at the Fg-F3
outputs.

An internal full look-ahead carry scheme is used for high-
speed arithmetic operations and provision is made for further
look-ahead by including both carry propagate (P) and carry
generate (G) outputs. In slower systems, the carry output
Cn+4 can be connected to the next higher C, to provide
ripple block arithmetic.

The Fg-F3 outputs are also used as inputs to the shift multi-
plexer which either performs one of four shift functions on
the data or passes the data unaltered. The outputs of the shift
multiplexer are loaded into the internal B register on the LOW
to-HIGH transition of the clock input unless both register select
inputs (RSg, RSq) are high. As shown in Table 3, the shift
multiplexer and clock enable for the B register are controlled
by the register select (RSg, RSq) and register control (RC)
inputs. The shift multiplexer is expanded by connecting the
SI03 input/output to the SIOQg of the next most significant
device.

The arithmetic shift functions allow the shifting of a number
without effecting the sign bit, the most significant bit of the
most significant device. When cascading devices, the RC input
of all the devices except the most significant device should be
connected to ground. The RC input of the most significant
device then determines whether an arithmetic shift or a logical
shift is performed on the entire word.

The ALU section of the device has been redesigned to elimi-
nate the dynamic hazard present at the A inputs on the
SN54S/74S (T.l.) device. On the AMD device, any time a
function is performed using only the B register as an input,
the A input is inhibited at the ALU input.

CONNECTION DIAGRAM
Top View

Ve Ag CP SI0g ASy AS; AS; M Fg Fy Fp Fg

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

21 20 19 18 17 16 15 14 13

D)

.1 2 3 4 8 9 10 11 12

UUULILJLJL!LILILJLI

Ay A, RS; RSy RC SI03 Az C, G Cpyg P GND

Note: Pin 1 is marked for orientation.

LOGIC SYMBOL

23 1 2 7
I O

SI0g Ag  Ai Ay Az siOg

2

8 Cn Cn+a 10
20 Asgy Glo——9
19 ASy rlo——11

18
17

S:
2
Am25LS » Am54LS/74L5281

|

4 RSg

3 RS,

5 RC

2 CPFy Fy Fp Fa
T T T T Vcc =Pin 24
16 15 14 13 GND =Pin 12
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Am251.S/54L5/74LS281

Am25L8281
ELECTRICAL CHARACTERISTICS

The following conditions apply unless otherwise specified:

COM'L  Tp =0°Cto+70°C Vee = 5.0V £ 5% (MIN. =4.75V  MAX. = 5.25V)
MiL Ta=-55°Cto+125°C  Vog =5.0V + 10% (MIN. = 4.50V MAX. =5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
. Typ. .
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
= 4
Ve = MIN,, IgH = —440uA, MIL 2.5 3.
\ Output HIGH Voltage Volts
OH P VIN =ViHor Vi com'L | 27 34
loL = 4.0mA 0.4
VoL Output LOW Voltage Vee =MIN., loL =8.0mA 0.45 | Volts
VIN=ViHor Vi —
loL = 16mA (G only) 0.55
- - "
Vin Input HIGH Level Guaranteed |n?ut logical HIG 20 Volts
voltage for all inputs
i ical MIL 0.7
viL Input LOW Level Guaranteed |n?ut logical LOW Volts
voltage for all inputs com’L 08
Vv, Input Clamp Voltage Vee =MIN,, 1Ny = —18mA —15 | Volts
Ap-A3, RSg, RS1, RC, S10g -0.36
he Input LOW Current Vee = MAX., Vi =04V CP, S103 -072 | mA
ASQ-ASp, M, Cpy —-0.24
Ap-A3, RSq, RS1, RC, SIOq,
20
Iy Input HIGH Current Vee = MAX., VN =2.7V ASg-ASy, M, Cqy kA
CP, 5103 40
VIN =565V | Clock, SIOg, SIO3 1.0
[ Input HIGH Current Vee = MAX., mA
VIN = 7.0V Others 1.0
Output Short Circuit Current _
'sc (Note 3) Vee = MAX. 15 -85 | mA
Power Supply Current _
fee (Note 5) Vee = MAX. 43 L mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at V¢ = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. These are three-state outputs internally connected to TTL inputs. Input characteristics are measured with RS, RS4 in a state such that the three-
state output is OFF,
5. Test Conditions: ASQ, AS1, ASp = HIGH. RS, RS1, RC, Cpy, M, CP, Ap, A1, A, Az = GND.

Am25LS ¢« Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —~55°C to +125°C
Supply Voltage to Ground Potential Continuous —0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to +V¢c max.
DC Input Voltage (Clock, S10g, S103) —0.5V to +5.5V
DC Input Voltage (Others) —0.5V to +7.0V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA
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Am251.S/541.5/741.S281

Amb54LS/741.5281
ELECTRICAL CHARACTERISTICS

The following conditions apply unless otherwise specified:

COM'L T =0°Cto+70°C Vee = 5.0V £ 5% (MIN. = 4.75V  MAX. =5.25V)
MiL Tp=-55"Cto+125°C Vg = 5.0V £ 10% (MIN. = 4,50V MAX. = 5.50V)
DC CHARACTERISTICS OVER OPERATING RANGE
I . . Typ. )
Parameters Description Test Conditions (Note 1) Min. (Note2) Max. Units
= = MiL 25 3.4
VOoH Output HIGH Voltage VCC_ MIN., loH = —440uA. Volts
VIN=ViHor ViL com'L | 2.7 34
All, IOL=4.0mA 0.4
Vge = MIN., —
VoL Output LOW Voltage _ 74LS only, gL = 8.0mA 0.5 Volts
VIN =ViHor ViL -
All, I, =16mA (G only) 0.55
ViH Input HIGH Level Guaranteed m;')ut logical HIGH 20 Volts
voltage for all inputs
i logi MIL 0.7
viL input LOW Level Guaranteed |n|EJut ogical LOW Volts
voltage for all inputs coM'L 08
Vi Input Clamp Voltage Vee =MIN, Iy = —18mA —-15 | Volts
Ag-A3, RS, RS1, RC, SI0g ~0.36
TR Input LOW Current Vee = MAX., Vi =04V CP, S103 —0.72 | mMA
ASQ-AS2, M, Cp, —0.24
Ag-A3, RSg, RS1, RC, S10q, 2
HH Input HIGH Current Vee = MAX., Vi =27V ASQ-AS2, M, Cq KA
CcP, S103 40
VIN. =55V Clock, S10q, S103 1.0
1 input HIGH Current Vee = MAX. mA
ViN = 7.0V Others 1.0
Output Short Circuit Current _
I \" = MAX. - —
sc (Note 3) cc 15 100 mA
Power Supply Current
1 V = .
cc (Note 5) cc = MAX 43 71 | ma
Notes: 1. For conditions shown as MIN. or MAX,, use the appropriate value specified under Electrical Characteristics for the applicable device type.
2. Typical limits are at V¢c = 5.0V, 25°C, ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. These are threestate outputs internally connected to TTL inputs. Input characteristics are measured with RSq, RSq in a state such that the three-
state output is OFF.
5. Test Conditions: ASq, AS1, AS = HIGH. RSq, RS1, RS, Cq, M, CP, Ag, A1, A2, Ag = GND.
DEFINITION OF FUNCTIONAL TERMS
Ag. A1, A2, A3 The A data inputs to the ALU. P The carry-propagate output for use in multi-
ASq, ASq, ASy The control inputs used to determine the level look-ahead schemes.
arithmetic or logic function performed by RSg, RSq, RC  The control inputs used to determine the
the ALU. shift function performed by the shift multi-
Fo. F1. F2, F3 The data outputs of the ALU. plexer and generate the clock enable signal
. . for the B register.
M The mode control input used to select either sio. The | d al i d
the arithmetic or logic operations of the 0 e low orcer serial input/output used to
ALU . expand the shift multiplexer.
Cn The carry-in input of the ALU. SI03 The high ordfer senall input/output used to
expand the shift multiplexer.
Ch+4 The carry-look-ahead output of the four- i . i .
bit field cP The clock input. The internal B register is
— . . loaded on the low-to-high transition of the
G The carry-generate output for use in multi- clock input.
level look-ahead schemes.
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Am25LS/54L.8/741.5281
SWITCHING CHARACTERISTICS

(TA =+25°C, Ve = 5.0V) Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tPLH 16
Chto C ns
PHL n n+4 15
tPLH 25
Ap-Ag to C ns
PHL 0-A3 10 Cntq 2
t 34
PLH Cyto Fo-F3 ns
tPHL 28
t - 18
PLH Ap-Azto G ns
tPHL 17
tPLH 5 21
Ap-A3to P ns
tPHL on3te 23
t, 29
PLH Ap to Fp ns
tPHL 23
t 38
PLH Ap to SI0g ns
tPHL 36
tPLH 39
Ap, Az to SIO ns
tPHL 2.A3te 3 36
t
PLH FotoSIOg ns
tPHL
t
tPLH Fp, F3t0 SIO3 ns
tPH L CL = 186pF
PLH RC t0 5103 ns R = 2.0k2
tPHL
t 40
PLH ASQ-AS2, M to Fg-F3 ns
tPHL 33
tPLH 41
ASQ-ASy, M to C, s
tPHL 0292 n+4 20 n
ts
Ag-A3 to CP ns
th
i Cjh to CP ns
th
ts
T ASp-ASy, M to CP ns
h
ts
S10q to CP ns
th
ts
§103 to CP ns
th
s
n RSg, RS7, RC to CP ns
h
HIGH
CP Pul idth
thw ulse Widt Low ns
fmax(Note1) |  Clock Frequency (Shift Mode) MHz

Note 1. Per industry convention, fmax is the worst case value of the maximum device operating frequency with no constraints on t, tf, pulse width or duty cycle.
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Am25LS/541.5/741.5281

SWITCHING CHARACTERISTICS
(Ta =+25°C, Vgg = 5.0V)

Am25LS Am54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
tzH 9 ns Cp = 15pF
t 8 RL =2.0kQ
ZL RSq. RS 10§10
tHZ 29 CL=5.0pF
ns
t 7z 18 RL =2.0k
tzy 9 o CL = 15pF
7L 8 R =2.0kQ
RSp, RSy to S103
tHZ 25 CL =5.0pF
ns _
tLz 17 R =2.0kQ
t - 32
| PLH | Asg-ASp,M10P ns
tPHL 30
t — 33
PLH AS-AS2, M to G ns
tPHL 32
t
PLH CP to Fo-F3 ns
tPHL
t
PLH CP to Cp+4 ns
tPHL CL = 15pF
t, — RL = 2.0k
PLH CP to P ns L
tPHL
t —
PLH CPtoG ns
tPHL
t
PLH CP 10 510 ns
PHL
t
PLH CP 10 5103 ns
tPHL
FUNCTION TABLES
TABLE1 TABLE 2
ARITHMETIC FUNCTIONS LOGIC FUNCTIONS
Mode Control (M) = Low Mode Control (M) = High
ALU ACTIVE-HIGH DATA Carry Input (Cp) = X (Irrelevant)
SELECTION Ch=H Cph=L ALU ACTIVE-HIGH
i SELECTION
ASp AS1 ASg (with carry) (no carry) DATA FUNCTION
L L L |Fo=LFy=Fp=F3=H| Fy=H ASz AS1 ASo
L L H |F=BMinusA F =B Minus A Minus 1 L L L Fp=L
L H L |F=AMinusB F = A Minus B Minus 1 L X H Fn=An®Bn
L H H F = APlus B Plus 1 F=APlusB L H L Fn=An®Bp
H L L |F=BPlus1 Fn=Bn H L L Fn=AnBn
H L H |F=BPlus1 Fn=Bp H L H Fn=An+Bn
H H L |F=APlus1 Fn=An H H L Fn =AnBn
H H H |F=APlus1 Fn=An H H H FnZAn*Bn
TABLE 3
SHIFT MODE FUNCTIONS
REG. SEL. B REGISTER AFTER SERIAL
INPUTS OPERATION L - H CLOCK TRANSITION INPUTS/OUTPUTS
RS1 RSg RC Qgo Qg1 Qg2 Qg3 SI10g S103
L L X Load B Reg. (F — B) fo fq fa 3 z z
L H L Shift Up (2F — B) S10g fo f1 fa z F3
L H H Arith. Shift Up S10g fo fy B3 z Fa
H L L Shift Down (F/2 — B) fq fa f3 SI03 Fo z
H L H Arith. Shift Down f1 fa S103 B3 Fo z
H H X Hold Bo B1q B2 B3 z z
Qgp, = Output of the B register (internal).
fp, = Quiescent state of Fp, output prior to L — H CP transition.
B, = Quiescent state of Qg output prior to L= H CP transition.
Z = High impedance state (output OFF).
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Am25L8/54L.8/74LS281

Am25LS ONLY
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE*

Am25LS COM'L

Am25LS MIL

Ta =0°C to +70°C
Vce =5.0V £ 5%

Ta = —55°C to +125°C
Vee =5.0V £ 10%

Parameters Description Min. Max. Min. Max. Units Test Conditions

t

PLH Cp to CN+4 ns
tPHL

1

PLH Ag-A3 10 Cn44 ns
tPHL

Y

PLH Cp to Fo-F3 ns
tPHL

t —

PLH Apg-A3to G ns
tPHL

t =

PLH Ag-Az to P ns
tPHL
1

PLH An to Fp ns
tPHL

t

PLH Ag to S10g ns
tPHL

k¢

PLH A2, Az 105103 ns
tPHL

ko

PLH Fo to S10g ns
tPHL

1
tPLH F2, F3t0 SI03 ns
tPHL C| = 50pF

PLH RC to §103 ns R = 2.0kQ
tPHL

t

PLH ASp-AS2, M to Fo-F3 ns
tPHL

1

e ASQ-AS, M t0 Cp44 ns
tPHL
t

s Ag-A3 to CP ns
th
t

s Ch to CP ns
th
t
ts ASp-ASg, M to CP ns

h
1,

S S10g to CP ns
th
t

s S105 to CP ns
th

t
‘5 RS, RS1, RC to CP ns

h

HIGH
P Pulse Width

tow CP Pulse Widt Low ns
fMax. Clock Frequency (Shift Mode) MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25LS/54L8/74L5281

Am25LS ONLY
Am25LS COM'L Am25LS M{L
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ta =0°C to +70°C TA=-55"Cto+125°C
Vee =5.0V 5% Vee = 5.0V £10%

Parameters Description Min. Max. Min. Max. Units Test Conditions
tzZH ns CL = 15pF
t R =2.0kQ

ZL RSp, RS1 to S10Q L
tHZ ns CL =5.0pF
tLz RL =2.0kQ
tzZH ns CL = 15pF
t R =2.0kQ
zL RS, RSq to S103 L
tHz ns CL =5.0pF
1Lz RL = 2.0k
t _
PLH ASQ-AS2, M to P ns
tPHL
t —
PLH ASQ-AS2, M to G ns
tPHL
t
PLH CP to Fo-F3 ns
tPHL
t
PLH CP to Cp+4 ns
tPHL C| = 50pF
t — =
PLH CPtoP ns RL = 2.0kQ
tPHL
1 —
PLH CPtoG ns
tPHL
t
PLH CP 10 S10g ns
PHL
tPLH
CP to SI03 ns
tPHL
*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
TABLE 4. G,P AND CARRY FUNCTIONS FOR OUTPUTS
DEFINITION
INPUTS OF TERMS OUTPUTS
M ASp ASq ASp Pn Gn P G Cn+4
L L L L N.A. N.A. L H Cn
L L L H Z\n +Bp Kn - Bp P3P2P1Po G3 + P3Gy +P3PoGq + P3P2P1Go G+P-Cp
L L H L An +Bn An-B P3P2P1Po Gz + P3Gy + PgP2Gq + PaPoP1Go G+P-Cq
L L H H Ap +Bp An ‘- Bnp P3PoP1Pg G3 + P3Gy +P3PpGq + P3P2P1Go G+P-Cp
L H L L Bp N.A P3PoP1Po H P-Cp
L H L H Bn N.A P3P2P1Po H P-Cp
L H H L An N.A. P3P2P1Po H P-Cp
L H H H An N.A P3P2P1Po H P-Cp
H L L L N.A. N.A L H Cn
H L L H An +Bp An - Bn P3PoP1Pg G3 + P3Gy + P3P2Gq + P3P2P1Gg G+P-Cp
H L H L An t+Bn An - Bn P3P2P1Po Gg +P3Gp + P3P2G1 + P3PoP1Go G+P-Cp
H L H H An +Bp An - Bp P3P2P1Pg Gz + P3Gy + P3P2Gq + P3PoP1Go G+P-Cp
H H L L N.A. An - Bp L G3+Ga+Gq1+Gg G+Cp
H H L H N.A An - Bp L G3+Gp+G1+Gp G+Cp
H H H L N.A. Ap - Bp L G3+Go+ Gj +Go G+Cy
H H H H N.A An - Bn L G3+Gp+Gq +Gg G+Cp
N.A. = Not Applicable.
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Am251.S/54LS/74L5281

INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS
DRIVEN INPUT DRIVEN INPUT DRIVEN INPUT
Vee .
R R R
o—4 INPUT O—g -

)k

i F_—’ H — IiH T—" I"q |

<

cp ASQ—AS3 ‘RSq, RSq
Sl0g M RC
slog Ag—Ag

CTI

DRIVING OUTPUT DRIVING OUTPUT

Vee |
>
RS R <
s l $
loH | loH
:; ‘oL | loL
P [
sI0g | Fo—F3
Sl0g P
l ¢
Cn+a
Metallization and Pad Layout
A1 1 24 Ve
A2 2 23 Ag
RS; 3 4_! ,—— 22 cp
RS 4 [ 21 . SI0g
RC 5
—— 20 Asg
slog 6 T 19 AS;
Az 7
Chn 8
—— 18 ASy
G 9 — 17 M
Ch+q 10 i
Poon __, l— 16  Fo
GND 12 15 Fy
F3 - 13 14 F

DIESIZE0.111" X 0.121"
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Am25LS/54LS/741L5281

ORDERING INFORMATION

Amb4LS/
Am25LS281 7415281
Package Temperature Order Order
Type Range Number Number
Molded DIP 0°C to +70°C AM25L.5281PC SN74LS281N
Hermetic DIP 0°C to +70°C AM251.5281DC SN74LS281J
Dice 0°C to +70°C AM25LS281XC SN74LS281X
Hermetic DIP -55°C to +125°C AM251L.5281DM SN541.5281J
Hermetic Flat Pak -55°C to +125°C AM25LS281FM SN54LS281W
Dice -55°C to +125°C AM25LS281XM SN54LS281X
APPLICATION
RC
RSOJ s
RSp 1 RC RSgq RC RSgq RC RSp1 RC
$10g 10 s103 S10y 103 S10g S103 S10y s103 S1045
Am25L5281 Am25L5281 Am25L5281 Am2515281
CARRY IN Cph [o n c, [ CARRY OUT
G P G P G 3 G P
I I 1 . l I 1 L
So  Po Cnix G P Crty G P Chiz 63 Py
Cn Am2902
G
16-Bit Binary ALU/Accumulator with Full Look-Ahead Carry.
TABLE 4. G,P AND CARRY FUNCTIONS FOR OUTPUTS
DEFINITION
INPUTS OF TERMS OUTPUTS
M ASy AS7 ASp Pn Gn P G Cn+4
L L L L N.A. N.A. L H Cn
L L L H An+Bp An - Bn P3P2P1Pg Gg + P3Gy + P3PoGy + P3PoP1Go G+P-Cp
L L H L An +Bq Ap-B P3PaP1Pg G3 + P3Gy + P3P2Gy + P3PoP1Go G+P:-Cp
L L H H Ap +Bp Ap - Bp P3P2P1 Po Gz + P3Gy + P3P2Gy + P3P2P1G0 G+P-Cp
L H L L Bn N.A. P3PoP1Pg H P-Cn
L H L H Bn N.A. P3PoP1Pg H P-Cp
L H H L An N.A. PaPoP1Pg H P-Cp
L H H H An N.A. P3P2P1Pg H P-Cp
H L L L N.A. N.A. L H Cn
H L L H An +Bp Kn Bn P3P2P1Pg G3 + P3Gy + PgP2Gq + P3P2P1Go G+P-Cp
H L H L An +Bn An - Bn P3P2P1Po Gg + P3Gy + P3gP2Gq + P3PoP1Go G+P-Cp
H L H H An +Bp An - Bp P3P2P1Pg Gg3 + P3Gy + P3P2Gq + P3PoP1Go G+P-Cqy
H H L L N.A. An - Bn L G3+Ga+ Gy +Go G+Cp
H H L H N.A. An - Bn L G3+Gy+Gq +Go G+Cp
H H H L N.A. An - Bn L G3+Gp+Gq +Go G+Cp
H H H H N.A. An - Bn L G3+Gz+Gq1 +Gg G+Cp
N.A. = Not Applicable.
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Am25LS299 - Am54LS/74L.S299

8-Bit Universal Shift/Storage Register

DISTINCTIVE CHARACTERISTICS

Four operational modes: shift left, shift right, parallel load,
hold

Common input/output pins

Three-state outputs

Buffered asynchronous master clear

Separate shift right serial input and shift left serial input
for easy cascadability

Am25LS devices offer the following improvements over
Amb54/74LS

— Higher speed

—50mV lower Vo at gL = 8mA

— Twice the fan-out over military range

— 440uA source current at HIGH output

100% product assurance screening to MIL-STD-883
requirements

FUNCTIONAL DESCRIPTION

The Am25L5299 and Am54LS/74L.S299 are eight-bit universal
shift/storage registers with three-state outputs. Four modes of
operation are possible: hold (store), shift left, shift right, and
load data.

Parallel load inputs and register outputs are multiplexed to
reduce the total number of package pins. Separate continuous
outputs are also provided for flip-flop A and H. These de-
vices can be cascaded to N-bit words easily.

A separate active low asynchronous clear input is used to
reset the register. Whenever the clear input is LOW, all internal
flip-flops are set LOW independent of all other inputs. See the
Am25L.S23 for the identical logic function to the Am25L.5299
and Amb4L.S/741.5299, but with synchronous clear capability.

Note: The Advanced Micro Devices’ LS299 products were designed
prior to publication of data sheets by T.l. Review specifications for
possible differences.

LOGIC DIAGRAM

S So
19 1
st
SHIFT
SR J 18 LEFT
SHIFT 0 1 - 1 _ - 1 - T I SERIAL
SERIAL TT M l ek | [ ! v [ [lleH I e | [l | (et l [] INPuT
CLO%KL*D%
P
r:{w? cn o r{m: i ﬁcl: I cn r{m" o
8 17
Qg Q
“Liﬁ;‘e o )| { { 1 1 | { I
Y H H7 (
T -l I S U AN B Y Y n
CONTROLS |G, —
3
7 13 6 14 5 15 4 16
DYq DY, DY, ovy DY, DYy DYg DYy
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
12 9 119 2 3
Vee [s_l1 S_ Q; DY; DY DY3 DY, CP Sq l <L I l (L (L
0000000
20 19 18 17 16 15 14 13 12 11 cPocLR So S G 62
11— Sr
18 — SL
) 8 — % Qb7
DYy DY; DY, DY3 DY4 DYg DYg DYy
.

10

o]~
S
O«
-~

4 6
[Ey g
DYg Y,

4 D

8 9
LU
Qy CLR

o
<

D

<
o

GND

Note: Pin 1 is marked for orientation.

T TTTT

7 13 6 14 5 15 4 16
Vce =Pin 20
GND =Pin 10
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Am25L5299
ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM'L Tp =0°Cto+70°C MIN. =4.75V  MAX.=5.25V
MIL Ta =—565°Cto+125°C MIN. =450V MAX.=5.50V

DC CHARACTERISTICS OVER OPERATING RANGE

Voo =5.0V £5%
Ve =5.0V £10%

Am25LS/541L.8/74L.5299

Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
| = MIL 25
Vee =MIN. | Qo. Q7 oH
—440uA com’L 2.7
VOoH Output HIGH Voltage VN = ViH or Volts
MIL, IoH = —1.0mA 2.4
ViL DYg-DY7
COM'L, IgH = —2.6mA 24
Ve = MIN. loL =4.0mA 0.25 0.4
VoL Output LOW Voltage VN = ViH or Vi - Volts
oL = 8.0mA 0.35 0.45
Guaranteed input logical HIGH
[ HIGH Level
ViH nput eve voltage for all inputs 20 Volts
i i MIiL 0.7
ViL Input LOW Level Guaranteed ln;?ut logical LOW Volts
voltage for all inputs cCoM'L 08
V) Input Clamp Voltage Vee =MIN,, I|y = —18mA -15 Volts
So. $1 —0.8
[ITR Input LOW Current Vee = MAX., VN =04V mA
All Others ~04
. Input HIGH Current Ver = MAX. VIN = 2.7V So. $1 40 A
H (Except DY;) cemHAT TIN T < All Others 20 K
So. 81 0.2
Input HIGH Current VIN=7.0V ==
1 (Except DY;) Ve = MAX,, G1, Go, CLR, CP 0.1 KA
ViN =5.5V | All Others 0.1
10z Off-State (High-Impedance) Vee = MAX Vo =04V —-100 WA
Output Current at DY; Vo =24V 40
Isc Output Short Circuit Current Vce = MAX. _15 _8s mA
(Note 3)
Power Supply Current _
fcc {Note 4) Vee = MAX. 38 60 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

Typical limits are at Voc = 5.0V, 25°C ambient and maximum loading.

2.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4,

Icc measured with clock input HIGH and output controls HIGH.

Am25LS « Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

Supply Voltage to Ground Potential Continuous —-0.5V to +7.0V
DC Voltage Applied to Outputs for High Output State —0.5V to +V¢c max.
DC Input Voltage (G1, Gg, CLR, CP, S, S1) —0.5V to +7.0V
DC Input Voltage (Others) —0.5V to +5.5V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA

' 3-146



Am251.S/541.8/741.5299

Amb54L8/741.8299

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM’L  Tp =0°Cto+70°C Vec =B.0V 5%  MIN.=475V MAX.=5.25V
MiL TA=-55'Ct0+125°C Voo =5.0V £10%  MIN. = 4.50V MAX. = 5.50V
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
IoH = MIL 25
\Y =MIN. ,Q
cc Q0. @7 —400uA com'L 2.7
VoH Output HIGH Voltage VIN = V|H or Volts
MIL, IoH = —1.0mA 24
ViL DYg-DY7
COM'L, IoH = —2.6mA 24
Vee = MIN. loL =4.0mA 0.25 0.4
Volt
VoL Output LOW Voltage VIN = Vi or ViL oL =B.0mA - P s
74LS only - -
Vin Input HIGH Level Guaranteed |nPut logical HIGH 20 Volts
voltage for all inputs
i logical MiL 0.7
viL Input LOW Level Guaranteed |nput ogical LOW Volts
voltage for all inputs CcOoM‘L 0.8
Vi Input Clamp Voltage Vee = MIN, N = —18mA -15 Volts
1 Input LOW C MAX., Vi = 0.4V %0 51 08 A
nput urrent Vce = MAX,, =0. m
I ce IN All Others -0.4
So. S 40
Input HIGH Current 0. 91
1 ) Vee =MAX., VN =2.7V KA
IH (Except DY) cc IN All Others 20
So. $1 0.2
| (Eas HiIGH Current Vee = MAX., Viy =55V mA
1 All Others 0.1
] . Vo =04V —100
o0 | BismalmE [ voo-max. ~
(o] i Vo =24V 40
Output Short Circuit Current -
! Vee = MAX. -15 - A
sc (Note 3) 100 m
Power Supply Current _
1 =MAX. 5
cc (Note 4) Vee = MAX 3 60 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

Typical limits are at Vee =5.0V, 25°C ambient and maximum loading.

2.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4,

Icc measured with clock input HIGH and output controls HIGH,

DEFINITION OF FUNCTIONAL TERMS

SR Shift right data input to Qq
SL Shift left data input to Q7
Clear Active LOW synchronous input forcing the Qg

through Q7 register to see LOW conditions,
visable only if outputs are enabled

Clock A LOW-to-HIGH transition will result in the
register changing state to next state as described
by mode and input data condition

S0, S1 Mode selection control lines used to control

input (output during load) conditions

Active LOW input to control three-state output

in active LOW AND configuration

Qq, Q7 The only two direct outputs; used to cascade
shift operations

DYg—-DY7 Input/Output line dependent on mode and out-
put control. Input only with mode select
LOAD. Output in all other modes but subject
to output select (G, Go).

2]l
3
ol
N

Metallization and Pad Layout

CLR
GND

DIE SIZE 0.096" X 0.112"
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Am251.S/541.8/74LS299

SWITCHING CHARACTERISTICS AmZ5LS AmBALS/74LS
(Ta = +25°C, Vg = 5.0V) m
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
t 18 26 30
PLH Clock to Q; ns
tPHL 22 28 34
t 18 26 30
PLH Clock to DY; ns
tPHL 22 28 34
tPHL Clear to DYqg- DYy 25 35 35 ns
tPHL Clear to Qq or Q7 25 35 35 ns
tow Pulse Width (Clock) 15 20 ns CL = 15pF
- R = 2.0k
tg S1., Sp Set-up Time 12 15 ns
DY; or SR, S|_ Data
s Set-up Time 12 15 ns
th Hold Time 3.0 3.0 ns
tzH s 2 B 0Dy 20 30 40
7L 1.50. G1, G2 o DY 20 30 40 ns
tLz - 22 33 40 CL =5.0pF
S1,So. G1, G to DY;
e 1. S0, G1. G2 i 5 23 30 ns RL = 2.0kQ
fmax Maximum Clock Frequency (Note 1) 30 45 25 MHz
Note 1. Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t, tf,
pulse width or duty cycle.
Am25LS ONLY Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS
OVER OPERATING RANGE* Ta =0°C to +70°C Ta =-55°C to +125°C
Vee =5.0V £5% Vce =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
t
PLH Clock to Qj 38 44 ns
tPHL 41 47
! 38 44
PLH Clock to DYj ns
tPHL 41 47
tPHL Clear to DYqg - DYy 50 57 ns
tPHL Clear to Qp - Q7 50 57 ns
tow Pulse Width (Clock) 24 27 ns :Lffgiz
ts S1, Sg Set-up Time 20 23 ns Lo
DY; or SR, S_ Data
s Set-up Time 20 23 ns
th Hold Time 8 9 ns
t - =
ZH S1, S0, G1, G to DY; 43 50 ns
tZL 43 50
tLz - = ) 43 50 Cp =5.0pF
e $1,80, G1, G2 to DY 34 39 ne R =2.0kQ
frax Maximum Clock Frequency (Note 1) 23 20 MHz

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.
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Am25L.S/541.8/74L.5299

TRUTH TABLE

DY; ONLY

INPUTS QUTPUTS INPUTS/OUTPUTS
FUNCTION p—
SR| SL | CLEAR|CLOCK| Sg Sq|Gq G2 QO 07 DYg DY, DY, DY3 DYgq DYs DYg DYy
Clear X | X L X (Note 1)} L L L L L L L L L L L L
X | X X X X X L NC NC 2z z 2 2 z z Z z
Output x| x X NGO NG|z oz oz
Control
X | X X H H NC NC z z z z z z 4
Hold X | X H X L L|fL L NC NC NC NC NC NC NC NC NC NC
M | Load(Note 2)| X | X H T |H H{L L | A H A- B c D E F G H
O | Shift Right L | X H t H L|L L DYg L DYp DYy DYy DY3 DY4q DY DYg
D | Shift Right H | X H t H L|L L H DYg H Dyp DYy DY DYz DY4q DYg DYg
E | Shift Left X | L H t L H|]L L DYy L DYq{ DY, DY3 DY4q DY DYg DYy L
Shift Left X | H H 1 L H|L L DY, H DY, DY, DYz DY4 DYs DYg DYy H
L=LOW Z = High Impedance t = Transition LOW-to-HIGH Notes: 1. Either LOW to observe outputs.
H=HIGH X = Don’t Care NC = No Change 2. In this mode DY, are inputs.
Am25LS @ Am54LS/74LS

LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

OTHER PINS

DRIVEN INPUT

loH

|
T

i |
liH

loL

=

Note: Actual current flow direction shown.
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Am25LS/54L.5/741.8299

ORDERING INFORMATION

Am54LS/
Am25L.5299 741.5299
Package Temperature Order Order
Type Range Number Number
Molded DIP 0°C to +75°C AM251.5299PC SN74LS299N
Hermetic DIP 0°C to +75°C AM251.5299DC SN74L5299J
Dice 0°C to +75°C AM251.5299XC SN74L5299X
Hermetic DIP -55°C to +125°C AM251.5299DM SN541.5299J
Hermetic Flat Pak ~55°C to +125°C AM25LS299FM SN54L.S299W
Dice -55°C to +125°C AM251L.S299XM SN541.5299X
APPLICATION
INPUT/OUTPUT DATA
Dp Dy Dy D3 Dy Dg Dg Dy Dg Dg Dyg Dy Dy Dy Dyg Dys

SHIFT DYy DY; DY, DYz DY4 DYg DYg DYy DYq DY, DY, DYz DY, DYg DYg DYy SHIFT
RIGHT —————— Sg S SR S| p———LEFT
Do INPUT
————O| CLEAR CLK —O| CLEAR CLK
S AmB4LS/7415299 AmMS54L.S/74L.5299
0 Gy fo— So Gy OT
—'s Gy —1s, Gy
Qp Q; Qg Q; I
SERIAL J = J ] = SERIAL
OUTPUT OUTPUT
LEFT RIGHT
CLEAR
cLock
OUTPUT
CONTROL
MODE
CONTROL

16-Bit Cascaded Parallel Load/Unload Shift Right/Left Register.
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Am25LS322 « Am54LS/74L.S322

8-Bit Serial/Parallel Register with Sign Extend

The ‘LS322 is Texas Instruments’

planned second source to Advanced
Micro Devices’ Am25LS22,

See Am25LS22 data sheet for full
information.

FUNCTIONAL DESCRIPTION

The Am25LS22 is an eight-bit serial/parallel register built using ad-
vanced Low-Power Schottky processing. The device features an eight-
bit parallel multiplexed input/output port to provide improved bit
density in a 20-pin package. Data may also be loaded into the device in
a serial manner from either input DA or Dg. A serial output, Qg, is
also provided.

The Am25LS22 is specifically designed for operation with the
Am25LS14 serial/parallel two's complement multiplier and provides
the sign extend function required for this device.

When the Register Enable (RE) input is HIGH, the register will retain
its current contents. Synchronous parallel loading is accomplished by
applying a LOW to RE and applying a LOW to the Serial/Parallel (S/P)
input. This places_the three-state outputs in the high-impedance state
independent of OE and allows data that is applied on the input/output
lines (DY) to be clocked into the register. When the S/P input is HIGH,
the devnce will shift right. The Sign Extend (SE) input is used to repeat
the sign in the Q7 flip-flop. This occurs whenever SE is LOW when the
SHIFT mode is selected. When SE is high, the serial two- -input multi-
plexer is enabled. Thus, either D or Dg can be selected to load data
serially. The register changes state on the LOW-to-HIGH transition of
the clock. A clear input (CLR) is used to asynchronously reset all flip-
flops when a LOW is applied.

LOGIC DIAGRAM

REGISTER == 1
enaBLe RE ooDe
SERIAL/ 5
PARALLEL S/P o LD:
SIGN = o18 IE
EXTEND SE 1 {
|
0g 17
MUX 19, D"L
SELECT °
DAQ——“Q—
ba b a ba ba ba
cra cp | cPd cp 0| cp o
CLR CLR CLR CLR CLR
CLEAR o2 —>o [
cLock o1l pyo
THREE ¢
sTaTE0oS — > T
CONTROL
o il
4 16 5 15 6
[3%] DYg DYs DYa oYz
CONNECTION DIAGRAM LOGIC SYMBOL
Top View
1 2 18
Ycc S SE Dg DYg DY4 DY2 DYp Qo CP £ I J)
OO0 mnomn RE sp SE
20 19 18 17 16 15 14 13 12 11 17 — 0g CLEAR Jo— @
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Am25LS323 Amb54LS/74LS323

8-Bit Shift/'Storage Register with Synchronous Clear

The 'LS323 is Texas Instruments’

planned second source to Advanced
Micro Devices’ Am25LS23.

See Am25LS23 data sheet for full
information.

FUNCTIONAL DESCRIPTION

The Am25LS23 is an 8-bit universal shift/storage register with
3-state outputs. The function is similar to the Am25LS299
with the exception of a synchronous clear function. Parallel
load inputs and register outputs are multiplexed to allow the
use of a 20-pin package. Separate continuous outputs are also
provided for flip-flops Qg and Q7.

Four modes of operation are possible — Hold (store), Shift-
left, Shift-right and-Load Data. The Am25LS23 has a typical
shift frequency of 50MHz. The Am25LS23 is packaged in a
standard 20-pin package.

LOGIC DIAGRAM
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coNTROLS | G,
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CONNECTION DIAGRAM LOGIC SYMBOL
Top View
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1 — So 8-BIT SHIFT REGISTER Gy lo— 2
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Ve = Pin 20
Note: Pin 1 is marked for orientation. GND =Pin 10
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Amb4LS/741L.S348

Three-State Priority Encoder

Advanced Micro Devices has no current
plans to manufacture this product.

See the Am25LS2513 for a recommended
alternative Three-State Priority Encoder
offering greater functional flexibility.
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Am25L.S373 « Am54LS/74L.S373

Octal Latches with Three-State Output

DISTINCTIVE CHARACTERISTICS FUNCTIONAL DESCRIPTION

® 8 latches in a single package The Am25LS373 and Amb4L.S/74L.S373 are octal latches

® Three-state outputs interface directly with bus organized with three-state outputs for bus organized system applications.
systems The latches appear to be transparent to the data (data changes

@ Hysteresis on latch enable input for improved noise margin asynchronously) when latch enable, G, is HIGH. When G is

® Am25LS devices offer the following improvements over LOW, the data that meets the set-up times is latched. Data
Amb54/74LS appears on the bus when the output enable, OE, is LOW. When
— Higher speed OE is HIGH the bus output is in the high-impedance state.

— Twice the fan-out over military range
® 100% product assurance screening to MIL-STD-883
requirements

Note: An inverting version of this device, to be called Am54LS/
74LS533, is also in development.

LOGIC DIAGRAM
Am25LS/54LS/74LS373
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Outputs Y through Y7 are inverted on the Am25LS/64LS/74LS533.

CONNECTION DIAGRAM LOGIC SYMBOL
Top View
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Ve = Pin 20
Note: Pin 1 is marked for orientation. GND =Pin 10
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Am251.S/54LS/74LS373
Am251.8373

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM’L Tp =0°Cto+70°C Vee = 5.0V 5% MIN. =4.75V  MAX. = 525V
MIL TaA=-55°Cto+125°C Voo =5.0V £#10% MIN. =450V MAX. = 5.50V
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vce = MIN. | =—1.0mA MiL 24 34
VoH Output HIGH Voltage VCC_ v OH Volts
IN=VIHOrVIL| 15 =—26mA | com'L 2.4 34
Vee = MIN, loL =12mA 0.4
VoL Output LOW Voltage VIN = ViH o Vi Volts
loL = 24mA 05
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
Guaranteed input logical LOW MiL 0.7
ViL Input LOW Level voltage for all inputs CcoM'L 0.8 Volts
\ Input Clamp Voltage Vee =MIN,, )y = —18mA -15 Volts
TR Input LOW Current Vce = MAX,, VN =04V -04 mA
"H Input HIGH Current Vee = MAX., V|N =2.7V 20 uA
I Input HIGH Current Vee = MAX,, VN = 7.0V 0.1 mA
. igh- Vo =04V —20
10z Off-State (High-Impedance) Vee = MAX. [¢] UA
Output Current Vg =24V 20
Isc Output Short Circuit Current Vee = MAX, _15 _85 mA
(Note 3)
Power Supply Current _
| Vee = MAX. A
cc (Note 4) cc 2 40 m

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

. Typical limits are at Voc = 6.0V, 25°C ambient and maximum loading.

dWN

. Inputs grounded; outputs open.

Am25LS « Am54LS/74LS
MAXIMUM RATINGS (Above which the useful life may be impaired)

. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential Continuous —-0.5V to+7.0V
DC Voltage Applied to Outpyts for High Qutput State —0.5V to +V¢¢ max.
DC Input Voltage —0.5Vto+7.0V
DC Output Current, Into Outputs 30mA
DC Input Current —30mA to +5.0mA
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Am25LS/54L.8/741.S373
Amb54LS/74LS373

ELECTRICAL CHARACTERISTICS
The Following Conditions Apply Unless Otherwise Specified:

COM'L Tp =0°Cto+70°C Vee =5.0V 6%  MIN. =475V  MAX.=5.25V
MiL TaA=-55°Cto+125°C Vo =5.0V #10%  MIN. =450V  MAX. =550V
DC CHARACTERISTICS OVER OPERATING RANGE Typ
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Vee = MIN, o =—-1.0mA MIL 24 34
VoH Output HIGH Voltage _ Volts
VIN =ViH or ViL | Igy = —2.6mA com'L 24 34
Vee = MIN. All, 1o = 12mA 0.25 04
VoL Output LOW Voltage VIN = VIH or Vi . - Voits
74LS only, IgL = 24mA 0.35 0.5
Guaranteed input logical HIGH
ViH Input HIGH. Level voltage for all inputs 2.0 Volts
Guaranteed input logical LOW MiL 0.7
ViL Input LOW Level voltage for all inputs coM'L 08 Volts
\ Input Clamp Voltage Vee =MIN,, iy = —18mA —1.5 Volts
he Input LOW Current Vce = MAX,, VN =04V —0.4 mA
WH Input HIGH Current Ve = MAX,, VN =27V 20 HA
Iy Input HIGH Current Vee =MAX, VN =7.0V 0.1 mA
o Off-State (High-lmpedance) Ve = MAX. Vo =04V —20 »
Output Current Vp =24V 20 us
Output Short Circuit Current -
| Vee = MAX. — -
sC (Note 3) cc 15 100 mA
Power Supply Current _
I Ve = MAX.
cc (Note 4) cc 2 40 mA

Notes: 1. For conditions shown as MIN. or MAX., use the appropriate value specified under Electrical Characteristics for the applicable device type.

2. Typical limits are at Voc = 5.0V, 25°C ambient and maximum loading.
3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second.
4. Inputs grounded; outputs open.
FUNCTION TABLE DEFINITION OF FUNCTIONAL TERMS
Dj The latch data inputs.
Inputs Internal Outputs Function
OE | G | D; Qi Yi G The latch enable input. Data is latched upon and set-up
ol x| x x Z Hi-Z and hold times are referenced to the HIGH-to-LOW
transition of G.
L H L H L
T Thla C m Transparent Yi The three-state latch outputs.
L L | X NC NC Latched OE The output enable control. When OE is LOW, the out-
puts Yj are enabled. When OE is HIGH, the outputs Yj
H = HIGH NC = No Change are in the high impedance (off) state.
L=LOW Z = High Impedance g P (off)

X = Don’t Care
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Am251.5/64L.S/74L8373
SWITCHING CHARACTERISTICS

(TA =+25°C, Ve =5.0V)
Am25LS Amb54LS/74LS
Parameters Description Min. Typ. Max. Min. Typ. Max. Units Test Conditions
PLH Enable to Output 20 30 ns
tPHL 18 30
PLH Data Input to Output 12 18 ns
tPHL 12 18
ts(H) HIGH Data to Enable 0
t5(L) LOW Data to Enable 0 ne
th(H) HIGH Data to Enable 10 Cy = 45pF
ns L=
th(L) LOW Data to Enable 10 RL = 6670
tow Enable Pulse Width 15 ns
ZH OEtoY; 15 28 -
tzL 25 36
tHZ 12 20 C_ = 5pF
OE i
tz woYi 15 2% " RL = 6670
Am25LS ONLY Am25LS COM'L Am25LS MIL
SWITCHING CHARACTERISTICS - . " S
OVER OPERATING RANGE TA=0Cto+70 C TA=-55Cto+125 C
Vce =5.0V 5% Vce =5.0V £10%
Parameters Description Min. Max. Min. Max. Units Test Conditions
t
PLH Enable to Output ns
tPHL
t
PLH Data Input to Output ns
tPHL
ts(H) HIGH Data to Enable
tg(L) LOW Data to Enable ns
th(H) HIGH Data to Enable CL = 45pF
thiL) LOW Data to Enable ne RL=6670
tow Enable Pulse Width ns
fZH OEtoY; ns
tzL
tHz X C_ = 5pF
s OEtoY; ns R, = 6670

*AC performance over the operating temperature range is guaranteed by testing defined in Group A, Subgroup 9.

Am25LS ¢« Am54LS/74LS
LOW-POWER SCHOTTKY INPUT/OUTPUT
CURRENT INTERFACE CONDITIONS

DRIVING OUTPUT

DRIVEN INPUT
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Note: Actual current flow direction shown.
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