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WE CALL IT ACOMMITMENT TO EXCELLENCE

Five years ago Advanced Micro Devices was conceived on the premise that there was
a place in the semiconductor community for a manufacturer dedicated to excellence.
Excellence in engineering. Excellence in manufacturing.

In April, 1970, in the midst of the worst depression the industry has every ex-
perienced, this concept became reality with the introduction by Advanced Micro
Devices of 18 Linear and MSI devices— all processed and tested to the rigid specifi-
cations of Military Standard 883,

Today, Advanced Micro Devices is acknowledged as one of the country 's major
manufacturers of complex, monolithic integrated circuits doing business at an
annualized rate approaching $40 million. Our perfect record of sales growth (out-
lined in the per-quarter-performance chart) is unequaled in the semiconductor
industry.

As a broad-line supplier of both commercial and aerospace circuits, we serve the
manufacturers of computers, computer peripherals and instrumentation equipment,
Our device portfolio numbers over 200 different Linear, MSI, MOS, Bipolar Memory
and Computer Interface circuits.

Advanced Micro Devices has just started wafer fabrication in the first of two fab
areas in our new 116,000-square-foot facility dedicated to the design and man-
ufacture of the world's most technologically advanced MOS and Bipolar LS/
circuits.

This index is a multiple cross-reference guide to familiarize you with our ever-
growing product line, and help you locate by function or device type the circuits
you need. If you don't find what you need, call — it's probably on the design
boards. If you need more technical material on any of the circuits, send the
attached card.

Advanced Micro Devices has grown from a concept to a major manufacturer
in five years. This growth is attributed to our excellence in product development
and manufacture. We process with excellence — we ship with pride,

Thank you for your support,

W. J. Sanders 111
President and Chafrman of the Board
June 3, 1974
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PRODUCT SELECTION GUIDE

*Consult Factory

Am9366/Am54/74193

DESCRIPTION FEATURES HIGH SPEED PAGE STANDARD PAGE LOWPOWER P/
MEMORIES
8-word by 1-bit 3-port RAM Am9338 2-155 Am93L38 2-
16-word by 4-bit Open collector outputs Am?27502 6-17 Am3101 6-11 Am31L01 6
16-word by 4-bit Three-state outputs Am27S03 6-17
256-bit static MOS TTL compatible, 1—-1.5 usec. Am1101A1 5-1 Am1101A 5-1
access time
256-bit bipolar Open collector, 70ns access time Am2701 61
Three-state, 70ns access time Am2700 6-1
256-bit bipolar Open collector, 35ns access time Am27LS01 6-
256-bit bipolar Three-state, 35ns access time Am27LS00 6-
64-word by 4-bit MOS FIFO First-in First-out stack Am2841 5-51 Am3341 551
32-word by 8-bit MOS FIFO Parallel or serial 1/0O Am2812 5-41
32-word by 9-bit MOS FIFO First-in First-out stack ) . Am2813 5-41
1024-bit MOS STATIC N-Channel, 650ns, 500ns, 400ns Am9102B 561 Am9102 5-61
1024-bit MQS STATIC N-channel, 1usec, 650ns, 500ns Am2102-1 5-17 Am2102 5-17
REGISTERS
4-bit universal register Synch. parallel load Am9300 2-33 Am93L00 2
4-bit universal register Synch. parallel load Amb548/745195 3-81 Am54/74195 2211
4-bit, left-right shift register Synch, parallel load Amb54S/745194 3-81 Amb4/74194 221
4-bit register True/comp, outputs, master AmSB4S/745175 3-67 AmM54/74175 2-205
reset
4-bit register True/comp. outputs, register Am25807 37
enables
4-bit register 2-input mplx on inputs Am25509 -3-13
6-bit register Master reset Am54S/745174 3-67 Amb54/74174 2-205
6-bit register Register enable Am25508 3-7
8-bit addressable latch 8 parallel outputs Am9334 2-149
8-bit multiple port register 3 address memory Am9338 2-155 Am93L38 2
8-bit successive approximation  For A/D converters Am2502 2-1 Am25L02 2
8-bit successive approximation  For A/D converters Am2503 21 Am25L03 2-
12-bit successive approximation For A/D converters Am2504 21 Am25L.04 2.
Dual 8-bit shift register 2 input Mplx. on each register Am9328 2-141 Am93L28 2
Dual 100-bit MOS dynamic S/R 2 MHz Max. shift rate Am1406/7 5-7
Dual 100-bit MOS dynamic S/R 2 MHz Max. shift rate Am1506/7 5-7
Dual 128-bit MOS static S/R TTL compatible clock Am2809 5-33
Dual 128-bit MOS static S/R TTL compatible clock Am2810 5-37 Am1002 5-37
Dual 128-bit MOS static S/R TTL compatible clock Am2814 5-47 Am3114 5-47
Quad 128-bit MOS static S/R 2MHz Max. data rate Am2855 . Am40/5055 5-57
Dual 256-bit MOS static S/R 2 MHz max, data rate Am2856 * Am40/5056 5-567
Quad 256-bit MOS dynamic S/R 5 — 10 MHz max, data rate Am2802 5-27 Am1402A 5-27
612-bit MOS static S/R 2 MHz max. data rate Am2857 * Am40/5057 5-57
Dual 512-bit MOS dynamic S/R 5 — 10 MHz max, data rate Am2803 5-27 Am1403A 5-27
512-bit dynamic recirculating
shift register 2 — 4 MHz data rate Am2805 5-21 Am1405A 5-21
512-bit dynamic recirculating
shift register 2 — 4 MHz data rate Am2807 5-21 Am2524 5-21
1024-bit MOS static S/R 1.5 — 2,5 MHz max. data rate Am2833 5-13 Am2533 5-13
1024-bit MOS dynamic S/R 5 — 10 MHz max. data rate Am2804 5-27 Am1404A 5-27
1024-bit dynamic recirculating
shift register 2 — 4 MHz data rate Am2806 5-21 Am2512 5-21
1024-bit dynamic recirculating
shift register 2 — 4 MHz data rate Am2808 5-21 Am2525 5-21
BCD COUNTERS
Decade up counter Synch. parallel load Am93S10 3-31 Am9310 2-77 Am33L10 2-
Decade up-down counter Synch. parallel load Am9306 2-55 Am93L60 2.
Decade up-down counter Separate up-down clocks Am9360/Am54/74192 2-185
Decade up-down counter Single line up-down control Am8285 2-27
Decade up counter Asynchronous clear Am54/74160 2-199
Decade up counter Synchronous clear Am54/74162 2-199
HEXADECIMAL COUNTER
Hexadecimal up counter Sync. parallel load Am93S16 3-31 Am9316 2-77 Am93L16 2-
Hexadecimal up-down counter Sync. paralle! load Am2501 2-55
Hexadecimal up-down counter  Separate up-down clocks 2-185 Am93L66 2-



PRODUCT SELECTION GUIDE

SCRIPTION FEATURES HIGH SPEED PAGE STANDARD PAGE LOWPOWER PAGE
XADECIMAL COUNTER (Cont'd)
<adecimal up-down counter  Single line up-down control Am8284 2-27
cadecimal up counter Asynchronous clear Am54/74161 2-199
<adecimal up counter Synchronous clear Amb54/74163 2199
TCHES
it latch Use as 8, R or as D latch Am9314 2-101 Am93L14 2-107
3l 4-bit latch - Independent enables and Am9308 2-61 Am93L08 2-67
master reset
it addressable 8 parallel outputs Am9334 2-149
{IVERS
al line driver 130%2 back matching resistor AmS621 4-83
al line driver * Single +5V supply AmS614 4-45
complementary outputs
ad line driver High drive TTL output Am2614 4-45
ad line driver RS-232C spec. Am1488 4-7
ple line driver RS-232C spec. +6V swing AmS616 4-71
to-phase MOS clock driver 5 MHz ) Am0026/26C 41
ad bus transceiver 100mA sink current Am26S512 4-39
ad bus transceiver 100mA sink current Am26S12A 4-39
1al differential driver 6mA output Am55/75109 4-99
1al differential driver 12mA output Am55/75110 4-99
1al differential driver Single 5V supply Am78/8830 4-61
1ad single ended/dual With output clamp diode Am78/8831 4-65
differential driver
1ad single ended/dual No output clamp diode Am78/8832 4-65
differential driver
iCEIVERS
1al line receiver +500mV threshold Am9620 4-79
+15V common mode
1al line receiver Single +5V supply, includes Am9615 4-51
13092 resistor
1al line receiver 1.5V input threshold Am2615 4-51
1ad line receiver RS-232C spec. Am1489 4-11
1ad line receiver RS-232C spec. Am1489A 4-11
1ad bus transceiver Guaranteed threshold Am26512 4-39
1ad bus transceiver Guaranteed threshold Am26S12A 4-39
1al differential line receiver 15V common mode Am78/8820 457
Single 5V supply
1al differential line receiver +15V common mode Am78/8820A 457
Single 5V supply
iple line receiver RS-232C spec. AmS8617 4-75
1al line receiver +25mV sensitivity; active Am55/761078 4-93
pull-up
dal line receiver +25mV sensitivity; open AmB5/75108B 4-93
collector
Jal line receiver +10mV sensitivity; active Am75207 493
pull-up
ual line receiver +10mV sensitivity; open Am75208 493
collector
NE SHOTS
etriggerable monostable Pulse width 65ns to o Am9601 4-15
etriggerable monostable Pulse width 70ns to « Am9600 4-15
with reset
etriggerable monostable Pulse width variation Am2600 4-15
with reset 1% over 0°C to 70°C
ual retriggerable monostable Positive and negative triggering Am9602 4-21 Am96L02 4-27
with reset
ual retriggerable monostable Guaranteed stability output Am26502 4-33 Am2602 4-21 Am26L02 4-27

with reset

latch for improved noise
immunity



PRODUCT SELECTION GUIDE

DESCRIPTION FEATURES HIGH SPEED PAGE STANDARD PAGE LOW POWER PAl
ONE SHOTS (Cont'd)
Dual retriggerable monostable Pulse width 50ns to o Am54/74123 4-87
with reset
Dual retriggerable monostable Guaranteed stability output Am26123 4-87
with reset latch for improved noise
immunity
Dual monostable with reset Schmitt-trigger on positive Amb54/74221 4-105
trigger input
OPERATORS
5-bit comparator <,>,= Am9324 2-133 Ama3L24 21
Dual full adder Prop. delay to carry 8ns Am9304 2-49
4-bit ALU CG and CP inputs Am9340 2-163 Am93L40 21
4bit ALU 16 functions Amb545/745181 3-73 Am9341/Am54/74181 217 Am9a3L41 2-1
Look-ahead carry generator Provides carries for Am9341/ N Am9342/Am54/74182 2-179
Am74181
4-bit ALU with latch Amb54/74181 with latch Am2506 2-19 Am?25L06 2-2
2's complement multiplier 4-bit x 2-bit high-speed Am25S05 3-1 Am2505 2-9 Am25L05 2-1
multiplication block
4-bit shifter Shifts data 0, 1, 2, or 3 places Am25S10 3-19
MULTIPLEXERS .
Dual 4-input multiplexer Common select lines Am9309 2-69 Am93L09 2-7¢
8-input multiplexer True and complement outputs ) Am9312 2-93 Am93L12 2-9¢
Dual 4-input multiplexer Common select lines separate Am545/745163 3-55 Amb4/74153 2-193
strobe lines .
8-input multiplexer True and complement outputs ~ Am54S/745151 3-49
8-input multiplexer Three-state outputs Amb545/745251 3-49
Dual 4-input multiplexer Three-state outputs Amb54S/748253 3-55 .
Quad 2-input multiplexer Non-inverting output Amb54S/74S157/Am93822 3-61 Am54/74157/Am3322 2-125 Am83L22 2-1:
Quad 2-input multiplexer Inverting output - Am54S/745158 3-61
Quad 2-input multiplexer Non-inverting three-state output AmS54S/74S257 3-87
Quad 2-input multiplexer Inverting three-state output Amb54S/74S5258 3-87
4-bit shifter Multiplexes data 0, 1, 2, 3 Am25510 3-19
- places or more, three-state
outputs
DECODERS/DEMULTIPLEXERS
One-of-10 decoder lllegal codes not decoded Am9301 2-41 Am93L01 2-47
One-of-16 decoder Two active LOW enables Am9311/ Am54/74154  2-85 Am93L11 291
Dual one-of-4 decoder Separate select and enable Am93S21/Am54S/745139 3-43 Am9321 2-117 Am93L21 2-12
lines .
ENCODERS
8-input priority encoder Encode 8 inputson a Am9318 2-109 Am93L18 211

9-input parity checker/
generator

12-input parity checker/
generator

priority basis

EVEN and ODD outputs;
Inhibit input

EVEN and ODD outputs

Am82562

Am93548
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LINEAR INTEGRATED CIRCUITS

TYPE DESCRIPTION FEATURES PRODUCT PAGE
UNCOMPENSATED General-purpose 500nA Ig, 5mV Vos Am101 71
OP AMPS General-purpose 500nA ig, 5mV Vos Am748 7-85
Improved general-purpose 75nA 1g, 2mV Vos Am101A 7-5
Low input current general-purpose 25nA, Ig, 7.5mV Vos Am1660 7-95
, Precision 100nA 1, 1.0mV Vos Am725 7-61
Low offset voltage precision 70nA Ig, 0.1mV Vos Am725A 7-61
High performance precision 70nA Ig, .1mV Vos S§55725 799
Low input current precision 2nAlg, 2mV Vos Am108 7-23
Low input current and voltage precision 2nA Ig, 0.5mV Vos Am108A 7-23
High speed 16 V/us slew rate Am715 7-53
INTERNALLY General-purpose 500nA Ig, 5mV Vos Am741 773
COMPENSATED High performance 50nA Ig, 2mV Vos §S5741 799~
OP AMPS Dual general-purpose 600nA 1g, 5mV Vos Am747 7-79
High performance - Dual 50nA I, 2mV Vos 885747 7-99
Improved general-purpose 75nA Ig, 2mV Vos Am107 7-19
Low input current precision 2nAig, 2mV Vos Am112 7-31
Very low input current precision 150pA Ig, 10mV Vos Am216 7-35
Very low input current precision 50pA Ig, 3mV Vos Am216A 7-35
High speed 50 V/us slew rate Am118 7-38
VIDEO Differential input and output 40 —120MHz bandwidth Am733 7-67
AMPS . 10 —400 voltage gain
VOLTAGE General-purpose 100nA Ig, 3mV Vos Am111 7-91
COMPARATORS 250ns response time
Dual general-purpose 100nA 1g, 3mV Vos Am1500 791
250ns response time
TTL output 20uA ig, 2mV Vos Am106 7-15
40 ns response time
Very fast ECL output 10uA Ig, 2mV Vos Am685 7-45
6.5ns response time
complementary ECL outputs
VOLTAGE General-purpose 2-37V output voitage Am723 7-57
REGULATORS .15% load reg. @ 50mA
General-purpose 4.5—40V output voltage Am105 7-11
.05% load reg. @ 12mA
VOLTAGE Improved low input current, high-speed 3nA Ig, 4mV Vos Am110Q 7-27
FOLLOWERS 20V/us slew rate







PRODUCT ASSURANCE
MIL-M-38510 « MIL-Q-9858A » MIL-STD-883

Complex Digital and Linear Circuits

“he product assurance program at Advanced Micro Devices defines manufacturing flow, establishes standards and controls, and confirms
he product quality at critical points. Standardization under this program assures that all products meet military and government agency
pecifications for reliable ground applications. Further screening for users desiring flight hardware and other higher reliability classes is
implified because starting product meets all initial requirements for high-reliability parts.

"he quality standards and screening methods of this program are equally valuable for commercial parts where equipment must perform
eliably with minimum field service.

"hree military documents provide the foundation for this program. They are:

MIL-M-38510—General Specification for Microcircuits
MIL-Q-9858A-—-Quality Program Requirements
MIL-STD-883-—-Test Methods and Procedures for Microelectronics

MIL-M-38510 describes design, processing and assembly workmanship guidelines for military and space-grade integrated circuits. All
linear, MSI, and computer interface circuits manufactured by Advanced Micro Devices for full temperature range (—55°C to +125°C)
operation meet these quality requirements of MIL-M-38510. There are no exceptions.

MIL-Q-9858A identifies 28 elements of management, planning and control that are necessary in maintaining a quality program. Advanced
Micro Devices complies with all requirements of MIL-Q-9858A.

MIL-STD-883 contains detail testing and inspection methods for integrated circuits. Three of the methods are quality and processing
standards directly related to product assurance:

Test Method 2010.1 defines the visual inspection of integrated circuits before sealing. By confirming fabrication and assembly
quality, inspection to this standard assures the user of reliable circuits in long-term field applications. Inspection at Advanced
Micro Devices includes all the requirements of Method 2010.1, condition B. Further criteria have been added to cover omissions
in the military specifications.

Test Method 5004.1 defines three reliability classes of parts. All must receive certain basic inspection, preconditioning and screening
stresses. The classes are:

Class C — Used where replacement can be readily accomplished. Screening steps are given in the AMD processing flow chart.

Class B — Used where maintenance is difficult or expensive and where reliability is vital. Devices are upgraded from Class C
to Class B by 168-hour burn-in at 125°C. All other process requirements are the same.

Class A — Used where replacement is extremely difficult and reliability is imperative. Class A screening selects extra
reliability parts by expanded visual and X-ray inspection, further burn-in, and added mechanical and thermal shock stresses.

All hermetically sealed integrated circuits (military and commercial) manufacvtured by Advanced Micro Devices are screened to
Class C. There are no exceptions. Electrical burn-in upgrades any product to a full Class B screened part on a short delivery cycle.

All molded integrated circuits receive applicable Class C screening (centrifuge and hermeticity steps are omitted for solid-package
parts).

Test Method 5005.1 defines qualification and quality conformance procedures.Subgroups, tests and quality levels for each class are given
for Group A (electrical), Group B (mechanical quality measurements related to the user’'s assembly environment), and Group C
(long-term reliability and product design stress tests). Group A tests are always performed; Group B and C may be specified by the user.
Tables {, [, and Il give standard test groupings and quality levels for Class B screened devices. These quality levels are used as
a minimum for all tests. 1-13



MANUFACTURING, SCREENING AND INSPECTION
FOR
INTEGRATED CIRCUITS

All integrated circuits are screened to MIL-STD-883, Method 5004.1, Class C; quality inspection is performed to Class
B levels.

All full-temperature-range (—55°C to +125°C) linear, MS! and computer-interface circuits are manufactured to the
workmanship requirements of MIL-M-38510.

The flow chart identifies processing steps as they relate to MIL-STD-883 and MIL-M-38510.

HERMETIC PACKAGE MOLDED PACKAGE
PROCESS PROCESS

1 INSPECTION
Purchased or fabricated starting materials are inspected for conformance
to specified requirements. Inspection follows written procedures, and
records are analyzed for supplier quality negotiations.

2 WAFER FABRICATION
Repeated masking, etching and diffusion processes produce finished dice
in wafer form.

3 IN-PROCESS INSPECTION
Each wafer is inspected prior to irreversible process steps.

4 FINISHED WAFER INSPECTION
Sample wafers from each finished diffusion lot are inspected to confirm
lot quality before release for test and assembly.

5 WAFER ELECTRICAL TEST
Electrical probe test of every die. A computer-controlled system measures
static and dynamic parameters and identifies dice that do not meet
electrical requirements.

6 SCRIBE AND BREAK
Wafers are separated into individual dice and electrical rejects are removed.

7 VISUAL INSPECTION
Separated dice are inspected and selected at high magnification.

8 QUALITY INSPECTION
Decisions at the 100% inspection are reviewed through periodic random
sampling, confirming product quality and revealing any need for operator
retraining.

9 DIE ATTACH




10

11

12

13

14

15a

15b

16

17

18

19

20

QUALITY INSPECTION

Strength of die attachment, position of die and visual quality of eutectic
wetting are confirmed periodically by inspecting random samples and
push-testing the attached dice.

WIRE BOND

Hermetic: Aluminum wires, ultrasonic bonding.
Molded: Gold wires, thermocompression bonding.

QUALITY INSPECTION

Weld strength, bond size and position, wire dress and general workmanship
are confirmed periodically by comparing random samples with assembly
instructions and quality standards. Bond strength is plotted on statistical
control charts, providing early warning of process drifts.

INTERNAL VISUAL INSPECTION

Assembled but unsealed units are individually inspected at low and high
power.

QUALITY STANDARDS:

All devices—MIL-STD-883, Method 2010.1 B.
Full temperature devices identified above—MIL-M-38510,
Para. 3.7 for bonding workmanship.

QUALITY INSPECTION

Decisions at the 100% inspection are reviewed through periodic random
sampling, providing confirmation of product quality and revealing any
need for operator retraining.

FINAL SEAL

(Hermefic devices)

ENCAPSULATE
(Molded Devices)

STABILIZATION BAKE
MIL-STD-883, Method 1008, Cond. C: 150°C, 24 hr

TEMPERATURE CYCLE
MIL-STD-883, Method 1010, Cond. C: —65°C, +150°C, 10 cycles

CENTRIFUGE
MIL-STD-883, Method 2001, Cond. E: 30,000 G

HERMETICITY

MIL-STD-883, Method 1014, Cond. A: Fine Leak
MIL-STD-883, Method 1014, Cond. C2: Gross Leak

ELECTRICAL TEST

MIL-STD-883, Method 5004.1, Para. 3.1.1.2: Static, dynamic, functional
tests at 25°C.
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QUALITY GROUP A ELECTRICAL TEST (TABLE 1)

Sampling and quality levels for Class B parts.
MIL-STD-883, Method 5005.1.

MARK, INSPECT, PACK FOR SHIPMENT
MIL-STD-883, Method 5004.1, Para. 3.1.15

QUALITY INSPECTION, PRE-SHIPMENT

Visual confirmation of marking and physical quality.
Electrical confirmation of product identity by sample test.

QUALITY INSPECTION FOR SHIPMENT RELEASE

Confirmation of product type, count, package.
Confirmation of completion of all process requirements.
Confirmation of required documentation.

SHIP TO CUSTOMER

OPTIONAL EXTENDED LOT TESTS FOR HERMETIC DEVICES

BURN-IN

MIL-STD-883, Method 1015: 168 hr, 125°C
Condition B (linears); Condition C {digitals).

FINAL ELECTRICAL TEST

(Repeating step 20. Parameters as defined in test plan with customer.)
QUALITY GROUP A ELECTRICAL TEST (Table 1)
(Repeating step 21)
QUALITY CONFORMANCE TESTS (If required by purchase order)
See Tables Il and |Hl. MIL-STD-883, Method 5005.1.

DATA PREPARATION AND REVIEW

MARK, INSPECT, PACK FOR SHIPMENT

QUALITY INSPECTION

Visual confirmation of marking and physical quality.
Confirmation of product identity by inspection or sample test.

QUALITY INSPECTION FOR SHIPMENT RELEASE

SHIP TO CUSTOMER




QUALIFICATION AND QUALITY CONFORMANCE INSPECTION

Subgroups and LTPD levels as given in MIL-STD-883, Method 5005.1, for Class B parts

Table |. Group A Electrical Tests

Initial
Subgroups LTPD Sample Size*
Subgroup 1 ~ Static tests at 26°C 5 45
Subgroup 2 — Static tests at maximum rated operating temperature 7 32
Subgroup 3 — Static tests at minimum rated operating temperature 7 32
Subgroup 4 — Dynamic tests at 25°C 5 45
Subgroup 5 — Dynamic tests at maximum rated operating temperature 7 32
Subgroup 6 — Dynamic tests at minimum rated operating temperature 7 32
Subgroup 7 — Functional tests at 25°C 5 45
Subgroup 8 ~ Functional tests at maximum and minimum rated operating temperatures 10 22
Subgroup 9 ~ Switching tests at 25°C 7 32
Table I, Group B Tests
- Initial
Test ‘ Method Conditions LTPD Sample Size*

Subgroup 1
Physical dimensions 2008 Test Condition A 15 15
Subgroup 2
a) Marking permanency 2008 Test Condition B: trichloroethylene and 4 devices

alcohol/Freon solvents no failures
b) Visual and mechanical 2008 Test Condition B - 1 device

no failures

c) Bond strength 2011 Test Condition D: 1 gram force minimum 15 15

for aluminum wire, ultrasonic bonding leads
Subgroup 3
Solderability 2003 Soldering Temp of 260°C +10°C. 95%

coverage, void concentration not to exceed 15 15

5% of area
Subgroup 4
a) Lead fatigue 2004 Test Condition B,: 3 oz. for ribbon leads;

8 oz. for all others.
b) Hermeticity 15 15
1. Fine leak 1014 Cond A Helium Tracer Gas 5 x 10'2 atm cc/sec
2. Gross leak 1014 Cond C Fluorcarbon Detection 107~ atm cc/sec




Table 111, Group C tests

Test Method Conditions LTPD Initial
Sample Size*
Subgroup 1
a) Thermal shock 1011 Test Method B: liquid to liquid,
125°C to —55°C , 15 cycles
b) Temperature cycling 1010 Test Condition C:_air to air, 15 15
: —~65°C to +150°C, 10 cycles
c) Moisture resistance 1004 Omit initial conditioning and vibration
d) Seal (fine and gross) 1014 Helium and fluorocarbon tests
Subgroup 2
a) Mechanical shock 2002 Test Condition B: 5 shock pulses;
. 6 directions; 1,500 G
b) Vibration variable frequency 2007 Test Condition A: 20 Hz-2 KHz; 20 G, 15 15
X, Y, Z orientation
c) Constant acceleration {Centrifuge) 2001 Test Condition E: 30 KG centrifugal acceleration
d) Seal (fine and gross) 1014 Helium and fluorocarbon tests
Subgroup 3
Salt atmosphere {corrosion) 1009 Test Condition A: 24 hr 15 15
Subgroup 4
High temperature storage 1008 Test Condition C: 1,000 hr, 150°C 7 55
Acc=1*
Subgroup 5
Operating life test 1005 Steady state power: 1000 hr, 125°C.
Digital devices: Test Condition C 5 77
Linear devices: Test Condition B Acc=1*

* Groups A, B and C sampling plans are based on standard LTPD tables of MIL-M-38510. The smallest sample size, based on zero rejects

allowed, has been chosen unless otherwise indicated.

ing to an acceptance number of 3 for Group A and 2 for Groups B and C.

If necessary, the sample size will be increased once to the quantity correspond-

End point electrical parameters, where required, are room temperature Group A DC or functional tests as specified for the device

under test.
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Am2502/2503/2504

Eight-Bit/ Twelve-Bit Successive Approximation Registers

Distinctive Characteristics
® Contains all the storage and control for successive

approximation A-to-D converters.

® Provision for register extension or truncation.
® Can be operated in START-STOP or continuous

conversion mode.

® 100% reliability assurance testing in compliance

with MIL-STD-883.

® Can be used as serial-to-parallel converter or ring

counters.

® Electrically tested and optically inspected dice for

the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am2502, Am2503 and Am2504 are 8-bit and 12-bit TTL Suc-
cessive Approximation Registers. The registers contain all the digital
control and storage necessary for successive approximation analog-to-
digital conversion. They can also be used in digital systems as the
control and storage element in recursive digital routines.

The registers consist of a set of master latches that act as the control
elements in the device and change state when the input clock is LOW,
and a set of slave latches that hold the register data and change on the
input clock LOW-to-HIGH transition. Externally the device acts as a
special purpose serial-to-parallel converter that accepts data at the D
input of the register and sends the data to the appropriate siave latch
to appear at the register output and the DO output on the Am2502
and Am2504 when the clock goes from LOW-to-HIGH. There are no
restrictions on the data input; it can change state at any time except
during the set-up time just prior to the clock transition. At the same
time that data enters the register bit the next less significant bit is set
to a LOW ready for the next iteration.

The register is reset by holding the S (Start) signal LOW during the
clock LOW-to-HIGH transition. The register synchronously resets to
the state Q(11) LOW, (Note 2) and al! the remaining register outputs
HIGH. The CC (Conversion Complete) signal is also set HIGH at this

clock LOW-to-HIGH transition in order to guarantee correct resetting,
After the clock has gone HIGH resetting the register, the S signal is
removed. On the next clock LOW-to-HIGH transition the data on the
D input is set into the Q4(11) register bitand the Qg(10) register bit is
set to a LOW ready for the next clock cycle. On the next clock LOW-
to-HIGH transition data enters the Qg{10) register bit and Qg(9) is set
to a LOW. This operation is repeated for each register bitin turn until
the register has been filled. When the data goes into QO, the CC signal
goes LOW, and the register is inhibited from further change until reset
by a Start signal.

In order to allow complementary conversion the complementary
output of the most significant register bit is made available. An active
LOW enable input, E, on the Am2503 and Am2504 allows devices to
be connected together to form a longer register by connecting the
clock, D, and S inputs together and connecting the CC output of one
device to the E input of the next less significant device. When the Start
signal resets the register, the E signal goes HIGH, forcing the Q7(11) bit
HIGH and inhibiting the device from accepting data until the previous
device is full and its CC goes LOW. If only one device is used the E
input should be held at a LOW logic level (Ground). If all the bits are
not required, the register may be truncated and conversion_time saved
by using a register output going LOW rather than the CC signal to

time. The S signal should not be brought back HIGH until after the indicate the end of conversion.
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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 Voitage to Ground Potential’ Continuous

—05Vto+7V

DC Voltage Applied to Outputs for High Output State

—0.5 V to +Vc max

DC Input Voltage

—0.5V to +6.5 V

Output Current, Into Outputs

30 mA

DC input Current

—30 mA to +5.0 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am2502XC  Am2503XC  Am2504XC TA=0°Cto+75°C Vee = 5.0V £5%
AmM2502XM  Am2503XM  Am2504XM TA=—55°C10+126°C Vg =5.0V£10%
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Veg = MIN, Igy = —0.48mA
V, Output HIGH Voltage _ 24 3.6 Volts
OH 9 Vin = ViR of Vi
Vee =MIN,, 1) =9.6mA
cC oL
V, QOutput LOW Voltage _ 0.2 0.4 Volts
oL VIN=ViH or ViL
Vin Input HIGH Level e oo sodical HIGH 20 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs 08 Volts
| Unit Load
1L ' = = —_ _
{Note 2) Input LOW Current Vee = MAX., Viy =04V 1.0 1.6 mA
Unit Load - _
iy Input HIGH Current Ve = MAX., Vi =24V 6.0 40 uA
(Note 2) s
Input HIGH Current Vee = MAX, Viy =65V 1.0 mA
'SC Qutput Short Circuit Current VCC =MAX., VOUT =0.0V —10 -25 —45 mA
Am2502 XM 55 8 mA
m
XC 65 95
XM 60 80
lce Power Supply Current Veeo = MAX. | Am2503 XC 50 % mA
Am250 XM 90 110 A
m2504 T 90 124 m
Note 1. Typical Limits are at VCC = 5.0V, 25°C ambient and maximum loading.
2. Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).
Switching Characteristics T = 25°C, Vo =5.0V, C| = 16pF
Parameters Description Min. Typ. Max. Units
tod+ Turn Off Delay CP to Output HIGH 10 26 38 " ns-
tpd— Turn On Delay CP to Output LOW 10 18 28 ns
t(D) Set-up Time Data Input -10 4 8 ns
t5(S) Set-up Time Start Input 0 9 16 ns
tpd+({E) Turn Off Delay E to Q4(11) HIGH (Am2503/4) 13 19 ns
- tpd—(E) Turn On Delay E to Qy(11) LOW Cp=H,5-=L 16 24 ns
tpwl.(CP) Minimum LOW Clock Pulse Width 28 46 ns
tpwH{CP) Minimum HIGH Clock Pulse Width 12 20 ns
2.2 fmax Maximum Clock Frequency 15 25 MHz




SWITCHING TIME WAVEFORMS

AT LEAST AT LEAST_
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DURING PREVIOUS CLOCK PERIOD.

DEFINITION OF TERMS
SUBSCRIPT TERMS:

H HIGH, applying to a HIGH logic level or when used with Vgc
to indicate high Vg value.

I Input

L LOW, applying to LOW logic level or when used with V¢ to
indicate low V¢ value.

O Output
FUNCTIONAL TERMS:

Fan-Out The logic HIGH or LOW output drive capability in
terms of Input Unit Loads.

Input Unit Load One T2 L gate input load. In the HIGH state it
is equal to ljy and in the LOW state it is equal to I)_.

CP The clock input of the register.

CC The conversion complete output. This output remains HIGH
during a conversion and goes LOW when a conversion is complete.

D The serial data input of the register.

E The register enable. This input is used to expand the length of
the register and when HIGH forces the Qy(11) register output
HIGH and inhibits conversion. When not used for expansion the
enable is held at a LOW logic tevel {Ground).

Q7(11) The true output of the MSB of the register.
(_17(11) The complement output of the MSB of the register.
Q;i=7(11) to 0 The outputs of the register.

S The start input. If the start input is held LOW for at least a
clock period the register will be reset to Q;(11) LOW and all the
remaining outputs HIGH. A start pulse that is LOW for a shorter
period of time can be used if it meets the set-up time require-
ments of the S input.

DO The serial data output. (The D input delayed one bit).

OPERATIONAL TERMS:
h Forward input load current.

loy Output HIGH current, forced out of output Vg, test.

lo Output LOW current, forced into the output in Vg test.
Iy Reverse input load current.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Vin Minimum logic HIGH input voltage.

ViL Maximum logic LOW input voltage.

Vox Minimum logic HIGH output voltage with output HIGH
current lgy flowing out of output.

VoL Maximum logic LOW output voltage with output LOW cur-
rent lg_ flowing into output.

SWITCHING TERMS: ( Measured at the 1.5V logic level).

tod— The propagation delay from the clock signal LOW-HIGH
transition to an output signal HIGH-LOW transition.

tpg+ The propagation delay from the clock signal LOW-HIGH
transition to an output signal LOW-HIGH transition.

tpd_(E) The propagation delay from the Enable signal HIGH-
LOW transition to the Q7(11) output signal HIGH-LOW trans-
ition.

tpd+(E) The propagation delay from the Enable signal LOW-
HIGH transition to Q7(11) output signal LOW-HIGH transition.
ts{D) Set-up time required for the logic level to be present at the
data input prior to the clock transition from LOW to HIGH in

order for the register to respond. The data input should remain
steady between tg max. and tg min, before the clock.

ts(§) Set-up time required for a LOW level to be present at the
S input prior to the clock transition from LOW to HIGH in order
for the register to be reset, or time required for a HIGH level to
be present on S before the HIGH to LOW clock transition to
prevent resetting.

tow(CP)  The minimum clock pulse width (LOW or HIGH}
required for proper register operation.
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Am2502/3 TRUTH TABLE

USER NOTES FOR A/D CONVERSION

1. The register can be used with either current switches
that require a low voltage level to turn the switch on,

Time Inputs Outputs or current switches' that require a high v'oltage level to
— — turn the current switch on. If current switches are used
tn § E Dy Q; Qg Qg Q4 Q3 Q, Q; Q CC which turn on with a low logic level the resulting digital
- output from the register is active LOW. That is, a logic
Y X LL x X x X x X X X X X “1''is represented as a low voltage level. If current swit-
1 b HL X L H H H H H H H H ches are used that turn on with a high logic level then
2 Dg HL D;D; L H H H H H HH the digital output is active HIGH; a logic ‘1" is repre-
3 Dg HL DgD;DgL H H H H H H sented as a high voltage level.
4 Dy HL Dp Dy Dg Dg L H H H H H 2. For a maximum digital error of +%2LSB the comparator
4 5 Y7 Y6 “b . A . .
5 Dy HL D4 Dy DgDgDyg L H H H H must be biased. If current switches that require a high
6 D. HL D. Doy DeDx D, Da L H H H voltage fevel to turn on are used, the comparator should
2 3 77 "6 “5 "4 "3 be biased +%LSB and if the current switches require a
7 Dy HL Dy D7 Dg Dg Dg D3z Dy L H H high logic level to turn on then the comparator must be
8 Dg HL Dy Dy Dg Dg Dy D3 Dy Dy L H biased —%LSB.
9 X H L Dg Dy Dg D5 Dy By Dy Dy Dy L 3. The register, by suitable selection of resistor ladder net-
1 X XL X Dy Dg Dg Dy D3 Dy Dy Dg L work, can be used to perform either binary or BCD
conversion.
X X H X H NC NC NC NC NC NC NC NC

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care

NC = No Change

Note: Truth Table for Am2504 is extended to include

4. The register can be used to perform 2's complement
conversion by offsetting the comparator % full range
+% LSB and using the complement of the MSB
Q7 (11) as the sign bit.

6. If the register is truncated and operated in the contin-
uous conversion mode a lock-up condition may occur on
power-on. This situation can be overcome by making
the START input the OR function of CC and the appro-

12 outputs. priate register output.
Am2502/3 TIMING CHART
INPUTS START | I -
% s I pm DA s IR e A E s
o 1
o T L [
G5 | 1
Q3 l |
ouTruUTS
e | S
ay ] 1
6w 1 L
i — I
e T L LT LI 1




Am2502/3 LOADING RULES (IN UNIT LOADS)
Input Fanout

Pin Unit Load  Output Output

fnput/Output  No.'s LOW HIGH HIGH LOW

Am2504 LOADING RULES (IN UNIT LOADS)
Input Fanout

Pin Unit Load  Output Output

Input/Qutput No.'s LOW HIGH HIGH LOW

E (25603) 1 2 2 - E 1 2 2 - -
DO (2502) 1 - - 12 6 DO 2 - - 12 6
CC 2 - - 12 6 cC 3 - - 12 6
Q, 3 - - 12 6 Q, 4 - - 12 6
qQ 3 = = 12 6 Q, 5 - - 12 6
Q, 5 = = 12 6 0, 6 - - 12 6
(o 6 - = 12 6 Q,4 7 - - 12 6
D 7 2 2 — 04 8 - - 12 6
GND 8 - - - - 05 9 - - 12 6
CP 9 1 1 - - NC 10 - - - -
5 10 12 - D nm 2 2 - -
Q 1 - - 12 6 GND 2 - - - -
Qg 12 ~ = 12 6 cp 13 1 1 - -
Qg 13 - - 2 3 S 14 2 - -
Q, 14 - - 12 6 NC 15 - - -
[ 15 - = 12 5 Qg 16 - - 12 6
Veo 16 — - = - Q, 17 - = 12 6
MS! INTERFACING RULES % 18 - — 12 6
Equivalent Qg 19 - - 12 6
Interfacing Digital Family Infiféﬁmtdb%d %10 0 - — 12 6
Q4 21 - - 12 6
Advanced Micro Devices 9300/2500 Series 1 1 NC 22 - - — —
FSC Series 9300 1 1 611 23 - — 12 6
Advanced Micro Devices 54/7400 1 1 Vee 24 — _ — —
Tl Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1 NC = No Connection

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH

a.o[
@ 281 MINIMUM LOGIC
5 Ny
26} “HIGH" OUTPUT
5 24 VOLTAGE Von,
Y| SRR L —
E 22f v,Hz
S 201 T
o NOISE MINIMUM LOGIC
w '8 IMMUNITY “HIGH" INPUT
2 18 (High level) VOLTAGE
514
2
>
g o Vi,
z
£ osf- -
T e
& 08 “UOLTAGE Vou, BEsdisa “LOW" INPUT
5 0.4 p———— X 3 VOLTAGE
) NOISE
021~ IMMUNITY
Y] S —— (Low level)
DRIVING DEVICE DRIVEN DEVICE
VoH, Viny
o— 0 ————————— —
Voi, Vi,
DRIVING DRIVEN
DEVICE DEVICE

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
LOW" DRIVEN'LOW"
OUTPUT | LOAD
Vee
T
|
|
OFF : W
|
|
o | O 1T ON/
ON |
|
GND = YloL =
Current Interface Conditions — HIGH
OUTPUT DRIVING INPUT LOAD
“MIGH” | DRIVENHIGH
Vee ' T ’
|
|
on l
loH = "iH
| OFF
OFF |
|

GND = -

25



Am2502/3/4 APPLICATION
Continuous Conversion Analog-to-Digital Converter

—

GND o s
o€ Am2504 oo SERIAL DATA OUT
cLock 12-81T SAR
i ot
© 011010 Q 03 & » o @ 030701 Qp

PARALLEL
i DATA
ouT

e e e

COMPARATOR

12-BIT D/A CONVERTER ﬁ +

ANALOG INPUT =

This shows how the Am2502/3/4 registers are used with a Digital-to-Analog converter and a comparator to form a very high-speed con-
tinuous conversion Analog-to-Digital converter. Conversion time is limited mainly by the speed of the D/A converter and comparator with
typical conversion rates of 100,000 conversions per second.

Am2502/3 PHYSICAL DIMENSIONS
16-Pin Molded DIP 16-Pin Hermetic DIP 16-Pin Flat Pak

L L NP |

25 ) 0
2% ] =
s )
—_—
A AV AY AT A AT AT.AY |— 4l 7
*0 p———
a3 755 00 el 11 c =
ol L %0 MAX 542 —
020 020 3 9
N in,
R ! 1 o
on - o0
126 o MAX. 036
Fin ! 008 i 003

2

[
+
4
+
8
T
B
4

Jl. g L

o

Am2504

24-Pin Molded DIP 24-Pin Fiat Pak

)
"
T B i
2;: j %i_: 192
‘ c T WAX
B 1258 505 _ o0 i 2 ]
G == E = 28
it '+ s SO s 2%
10 022 - 875, 125 020
w |- g | ng’] Lg;g.] L A - = ng_.} T rl%
Metallization and Pad Layout
Am2502 Am2503 Am2504
cc éc 3 & Do E vee
'
ADVANCED
MICRO
DEVICES INC.
901 Thompson Place
Sunnyvale
Calitornia 94086
(408) 732-2400
TWX: 910-339-9280
DIE SIZE 0.087" x 0.096" DIE SIZE 0.087" x 0.096™ . DIE SIZE 0.087" x 0.124" TELEX.. 34'6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product.



Am25L02/25L03/25L04

Low-Power, Eight-Bit/ Twelve-Bit
Successive Approximation Registers

Distinctive Characteristics
® Contains all the storage and control for successive ® 100% reliability assurance testing in compliance with

approximation A-to-D converters. MIL-STD-883.
® Can be operated in START-STOP or continuous ® Can be used as serial-to-parallel converter or ring
conversion mode. counters.

FUNCTIONAL DESCRIPTION . X =
After the clock has gone HIGH resetting the register, the S signal is
The Am25L02, Am25L03 and Am25L04 are 8-bit and 12-bit TTL removed. On the next clock LOW-to-HIGH transition the data on the

Successive Approximation Registers. The registers contain all the digital D input is set into the Q7(11) register bit and the Qg(10) register bit is
control and storage necessary for successive approximation analog-to- set to a LOW ready for the next clock cycle. On the next clock LOW-
digital conversion. They can also be used in digital systems as the  to-HIGH transition data enters the Qg(10) register bit and Qg|(9) is set
control and storage element in recursive digital routines. to a LOW. This operation is repeated for each register bit in turn until
The registers consist of a set of master latches that act as the control  the register has been filled. When the data goes into Qg, the CC signal

elements in the device and change state when the input clock is LOW, goes LOW, and the register is inhibited from further change until reset
and a set of slave latches that hold the register data and change on the by a Start signal.

input clock LOW-to-HIGH transition, Externally the device acts as a In order to allow complementary conversion the complementary
special purpose serial-to-parallel converter that accepts data at the D output of the most significant register bit is made available. An active
input of the register and sends the data to the appropriate slave latch LOW enable input, E, on the Am25L03 and Am25L04 allows devices
to appear at the register output and the DO output on the Am25L02 to be connected together to form a longer register by connecting the
and Am25L04 when the clock goes from LOW-to-HIGH. There are no clock, D, and_§ inputs together and connecting the CC output of one
restrictions on the data input; it can change state at any time except device to the E input of the next less significant device. When the Start
during the set-up time just prior to the clock transition. At the same signal resets the register, the E signal goes HIGH, forcing the Q7(11) bit
time that data enters the register bit the next less significant bit is set HIGH and inhibiting the device from accepting data until the previous
to a LOW ready for the next iteration. device is full and its CC goes LOW. If only one device is used the E
The register is reset by holding the § (Start) signal LOW during the input should be_held at a LOW logic level (Ground). For continuous
clock LOW-to-HIGH transition. The register synchronously’ resets to conversion the CC output is connected to the S input so that the device
the state Q7(11) LOW, (Note 2) and all the remaining register outputs automatically restarts at the end of a conversion. |f all the bits are
HIGH, The CC (Conversion Complete) signal is also set HIGH at this not required, the register may be truncated and conversion time saved
time. The § signal should not be brought back HIGH until after the by using a register output going LOW rather than the CC signal to
clock LOW-to-HIGH transition in order to guarantee correct resetting. indicate the end of conversion.

LOGIC DIAGRAM/SYMBOLS

O7¢11y 950000 (SEE NOTE) Osggr.1

3
’
a
s 5 o
o1 3
oo

a

Le ]

00 (25102, 25L04)

Buss 901

os o o5 o E
", a ", o "0
o o o o
I I
S —
25100, 25004 -
s—o
e I e
NOTE: L5 ,’ g y &
1. Cell logic is repeated for 0 3 3 B
register stages. 12503 1 —0le Am25L02, 25403 DoF— 1125L02) 1—oe Am25L04 oo—?
617 5a 12081
Qs to Q1 Am25L02/3 1 9 o :aa'.so. 9 Oy Gy o o T a.;ysu::Rn.usn; oo P Vec=Pin24
Og to 3 Am25L04 TTTTIT11T Yee-mmte  STITTTIT11]]]  GNezpnie
2. Numbars in parentheses are for Am25L04 543z e GND =Pin 8 232121881716 9 NC = Pins 10, 15, 22
LOADING RULES
ORDERING INFORMATION In Unit Loads (Notes)
TTL LOADS 251, 934 LOADS
Am25102 &, Am25L04 Input Load Factor HIGH LOW HIGH ! LOW
Package Temperature Order % 0& "Order Order
Type Range Number. @.v Number Number cp 0.5 0.25 1.0 1.0
Molded DIP 0°Cto +75°C AM25L02PC {,ﬁ AM25LO3PC  AM25L04PC £D.S 10 05 20 20
Hermetic DIP 0°Cto +75°C Aﬁﬁ?&gozﬁc AM25L03DC  AM25L04DC Output Drive HIGH LOW HIGH LOwW
Hermetic DIP —55°C to +125°C, »“‘AMZ&IQ?DM AM25L03DM  AM25L04DM 3 20 12
Hermetic Flat Pak  —55°C to +}253] 6:t‘«ngmzFM AM25L03FM  AM25LO4FM All Outputs 10
Dice Note o, AM25L02XX  AM25LO3XX _AM25L04XX Notes 1. A TTL unit load is specified as 0.4V at —1.6mA
WBY O LOW, 2.4V at 40pA HIGH.
@m@\g 2. A 251, 93L unit load is specified as 0.3V at
e —400uA LOW, 2.4V at 20uA HIGH.
Note: The dlce supplued will contaln units which meet both 0°C to 3. Enough output LOW current is available to mix
+75°Cand —55°C to +125°C temperature ranges. TTL and 25L, 93L loads and still meet the 25L,
93L requirement of a Vg of 0.3V,




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 +7V
DC Voltage Applied to Outputs for High Output State —0.5V to +Vge max.
DC Input Voltage —0.5V to +5.6V
Output Current, Into Outputs 30mA

DC Input Current

—30mA to +5.0mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am25L02XC Am25L03XC Am25L04XC Ta=0"Cto+75°C Vee = 5.0V 5%

Am25L02XM Am25L03XM Am25L04XM Tp=-55Cto+125°C Vie = 5.0V £10%

Parameters Description Test Conditions Min. Typ.(Note 1) Max. Units

Vee = MIN., oy = —0.4mA
\/ Output HIGH Voltage 2.4 3.6 Volts
oH Vin = Vigor Vi
Ve = MIN,, Igp =4.92mA
V, Output LOW Voltage 0.15 0.3 Volts
oL VIN=ViHor Vi
Guaranteed input logical HIGH
ViH Input HIGH Level voltage for all inputs 2.0 Volts
Guaranteed input logical LOW
ViL Input LOW Level voltage for all inputs 0.7 Volts
e 25L, 93L Unit Load - - B _
(Note 2) Input LOW Current Vee = MAX., Vin = 0.3V 0.25 0.4 mA
25L, 93L Unit Load - -
I Input HIGH Current Vee = MAX., Vin = 2.4V 20 2 KA
(Note 2) Input HIGH Current Vee = MAX,, Viy = 5.5V 1.0 mA
Isc Output Short Circuit Current '~ Vge =MAX., Vout = 0.0V 3 7 16 mA
AmzsLoz | | 25 33 N
m m
| xc 25 ES
XM 22 31
1 Power Supply Current Vee = MAX. Am25L03 mA
ce Pply Lurr ce Xc 22 33
XM 30 42
Am25L04 mA
XC 30 45

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

Note 2. Actual input currents are obtained by multiplying unit load current by the 25L, 93L input load factor. (See loading rules)

Switching Characteristics (T = 25°C, Ve = 5.0V, C|_ = 15pF)

Parameters Description Min. Typ. Max. Units
tpd+ Turn Off Delay CP to Output HIGH 30 95 140 ns
tpd— Turn On Delay CP to Output LOW 20 70 100 ns
(D) Set-up Time Data Input —15 4 20 ns
ts(g) Set-up Time Start Input 0 6 25 ns
tpd+(E) Turn Off Delay E to Q7(11) HIGH (Am25L03/4) 50 75 ns
tpg—(E) Turn On Delay E to Q7(11) LOW Cp=H,5=L 50 75 ns
tpwL{CP) Minimum LOW Clock Pulse Width 130 180 ns
towH(CP) Minimum HIGH Clock Pulse Width 70 100 ns
frmax Maximum Clock Frequency 3.5 5 MHz




Am2505

Four-Bit by Two-Bit 2’s Complement Multiplier

istinctive Characteristics:

Provides 2’s complement multiptication at high speed * Multiplies in active HIGH (positive logic) or active
without correction. LOW (negative logic) representations.
Can be used in an iterative scheme or time e Easy correction for unsigned, sign-magnitude or 1’s
sequenced mode. complement multiplication.
Multiplies two 12-bit signed numbers in typically * 100% reliability assurance testing in compliance with
175ns. MIL STD 883.

FUNCTIONAL DESCRIPTION: LOGIC SYMBOLS

The Am2505 is a high-speed digital multiplier that can multiply numbers
represented in the 2's complement notation and produce a 2's comple-
ment product without correction. The device consists of a 4x2 muitiplier
that can be connected to form iterative arrays able to multiply numbers
either directly, or in a time sequenced arrangement. The device assumes ACTIVE LOW ACTIVE HIGH
that the most 5|gn|f|cant digit in a word carries a negative weight, and can

therefore be used in arrays where the muitiplicand and multiplier have dif- 765431 19181715 Je s 43 Wwiris
ferent word lengths. The muluplner uses the quaternary algorithm and per- & & <L J, L l i il [ I ‘ I l I I
forms the function 8 = XY + K where K is the input field used to add par- ot Xo 1%z X3 X4 Ko K1 k2 k3 ¥ 30 A1 %2 X3 %4 k0 K1 K2 K3
tial products g‘en;{rated ngdthe array. At the begm'r;mg of the array the K 23— y_, 23—y,
inputs are available to a a signed constant to the least significant part ]
of the product. Multiplication of an m bit number by an n bit number in 2o ‘",,‘Z";“ zf Yo ATfszos
an array results in a product having m+n bits so that all posslble com- 21—o1vy 2's COMPLEMENT -— " 2's COMPLEMENT
binations of product are accounted for. 1f a con ional 2's 2—0|Cn MULTIPLIER Crg[0—13  2——Cq MULTIPLIER Cnta|—13
product is required the most significant bit can be ignored, and overflow 20— P 20—of P s S S S
conditions can be detected by comparing the last two product digits. So_ St S2 S3 S4 Ss So S1_S2 S3 Sa S5
Figure 2 shows how multipliers are connected together in an array. A T T l ‘ I [
number of connection schemes are possible. Figure 4 shows diagramat-
ically the connection scheme that results in the fastest multiply. if higher 8 9 10 1 14 15 8 9 10 1 14 15
speed is required an array can be split into several parts, and the parts
added with high-speed look-ahead carry adders such as the Am9340. Vee = PIN 24
Provision is made in the design for muitiplication in the active high GrfD = PIN 12
{positive logic) or active low (negative logic) representations simply by

reinterpreting the active level of the input operands, the product, and a
olarny control P. For a more complete description and applications the
user is referred to the Am2505 Application Note.

LOGIC DIAGRAM
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CONNECTION DIAGRAM
Top View

Veev1 Yo Y1 P kg ky kp k3 S5 S4 Cned

Package O000 0000000

Type Number 24 23222 2013 18 17 16 15 14 13
Molded DIP AM250559C
Hermetic DIP AM250559G
Hermetic DIP AM250551G
Hermetic Flat Pak AM250551P
Dice AM2505XXD ® 5 3456 78 910112

X3 Cp X3 Xy X Xg X—1 59 S7 S S3GND
Note: The dice supplied will contain units which meet both 0°C to
+75°C and ~55°C to +125°C temperature ranges. NOTE: PIN 1 s marked for orientation,




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

Storage Temperature : —65°C to +150°(
Temperature (Ambient) Under Bias —55°C to +125°
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous ~0.5Vto +7°
DC Voltage Applied to Outputs for High Output State —0.5Vto +V.-ma
DC Input Voltage —0.5Vto+5.5"
Output Current, Into Outputs 30m
DC Input Current —30mAto +5m

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmM250550X — T, = 0°C 1o +75°C Vo = 4.75V105.25V
AmM250851X — T, = —55°C to +125°C Ve, = 4.50 V10 6.50 V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vou Output HIGH Voltage Vee = MIN,, oy = —0.48 mA 2.4 3.6 Volts
Vin=VyyorVy
y Vee =MIN, I, = 9.6 mA
Vv, Output LOW Vot cc » oL . . Volt
oL utp age Vi = Vpy or Viy - 02 0.4 olts
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
voltage for all inputs
Vi i Input LOW Level Guaranteed input logical LOW 0.8 Volts
voltage for all inputs . .
e - Unit Load _ _ ' _
(Note 2) Input LOW Current Ve = MAX., Vi = 0.4V 11 -6 mA
Unit Load .
= W V= 2. 4.0 40 A
o Input HIGH Current Voo = MAX., Viy =24V K
Input HIGH Current Vee =MAX, V=55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX,, Vo = 0.0V 20 40 85 - mA
Power Supply Current — - 1
I Vee =MAX, Y, =0V 90 30 mA
cc Am250551X cc Yi
Power Supply Current _
lee Am250559X Vee=MAX, Y =0V 90 145 mA

Notes: 1 Typlcal Limits are at V.. = 5.0V, 25°C Ambient and maximum loading.
2 Actual input currents are obtained by multiplying unit load current by the Input load factor. (See loading rules)

SWITCHING CHARACTERISTICS V. =5V, T, = 25°C, C, = 15 pF

Parameters From (Input) To (Output) Test Conditions Min Typ Max Units
t
o+ c c 6 13 20 ns
L " e 7 14 21
t
pd+ c s, 9 18 27 ns
ty n 0.1.2,3 See Test Table 7 15 23
t 11 22 31
pd+ C S ns
toa— n +5 8 17 26
t 6 12 18
pd+ Any k C, ns
tod— Y e 7 15 23
t 9 18 27
pd+ Any k S ns
ty y 0.1.2.3 See Test Table 7 5 . 23
L, 5 22 31
pd+ Any k S ns
b y +5 4 21 30
t 10 20 30
pd+ Any x C ns
toa. v nt4 1 22 31
toas Any x So.1 23 See Test Table 13 26 37 ns
to 12 24 38
toas Any x s 16 32 45 ns
ta s 10 27 38
Yoas Anyy Coe 14 28 39 ns
toa 19 38 53
v 20 41 58
pd+ An S ns
. Yy 0,1,2,3 See Test Table 14 29 po
t 22 45 63
pd+ Anyy S ns
2.70l tea- s 16 32 45




SWITCHING TIME TEST TABLE

Input Outputs Inputs at 0V (remaining inputs at 4.5V)
C, Cote Soizn Ses P,Y_,Y,AllIX

ko Cor 4 Soizs Sus P,Y_, Y, AllX

k, Cota Sizn Sis P,Y_,Y,AllX

k; Cotsr S S P,Y_,Y, AllX

ks S, P,Y_,Y, AllX

ks S, P,Y_, Y, AllX,C,
X_ Cy0 So123 Sus P,Y, Alik

Xo Cora So1230 Ss P,Y_.Y, Allk

X CotarSizp Ses P,Y_, Y, Allk

*2 Cot4rS2: S5 P,Y_, Y, Allk

% S; P,Y_, Y, Allk

% Sis P,Y_, Y, AlikC,
X, S P, Y, Allk C,

Yo Crysr So123 S4s P, X, X5 X;, X,, All k
Yo Crys So123 845 P, X,, X, X5, X, All k
Yi Coter So12 Sis Xor X s Xg0 X3, X, All k

JEFINITION OF TERMS

SUBSCRIPT TERMS:

4 HIGH, applying to a HIGH logic level or when used with V..
‘0 indicate high V. value.

| Input.

- LOW, applying to LOW logic level or when used with V.. to
ndicate low V.. value.

0 Output.

FUNCTIONAL TERMS

C, The carry input to the high-speed adder.

C..4 The carry output from the high-speed adder.

k; The constant field used for accumulating partial products.
i=0, 1, 2, 3. At the beginning of the array the K field can be used
to add a 2's complement number to the least significant half of
the double length product.

P The polarity control input. This input must be at a low-logic
level for numbers in the active high logic representation, and held
high for numbers in the active low logic representation.

S; The product outputs. i = 0,1,2,3,4,5.

x. The multiplicand inputs. i = —1, 0, 1, 2, 3, 4. At the first column

of the array x_, must be held at logic ‘0", and at the last column of
the array x, is connected 1o x;.
y; The multiplier inputs. i = —1,0, 1.

At the first row of the array y_ | must be held at logic ‘0"

OPERATIONAL TERMS:

I, Forward input load current.
oy Output HIGH current, forced out of output in Vg, test.
lo, Output LOW current, forced into the output in V, test.

Icc The current drawn by the device from V.. power supply with
input and output terminals open.

Reverse input load current.

Current flowing out of the device.
Current flowing into the device.
Viy Minimum logic HIGH input voltage.

V,. Maximum logic LOW input voltage.

'IH
Negative Current

Positive Current

Vix Input voltage applied in I, |, tests.
Vou Minimum logic HIGH output voltage thh output HIGH
current |, flowing out of output.

Voo Maximum fogic LOW output voltage with output LOW current
lo, flowing into output.




MSI INTERFACING RULES

Am2505 LOADING RULES IN UNIT LOADS

Input
) Equiva_lent Unit Load Fanout
Interfacing Input Unit Load Input Input Output  Output
Digital Family HIGH Low Input/Output  Pin No.’s HIGH LOW HIGH Low
Advanced Micro Devices 54/7400 Series o1 1 X, 1 1 1 — —
Advanced Micro Devices 9300/2500 Series 1 1 c, 2 1 1 - —
FSC Series 9300 1 1 X, 3 1 1 — _
TI Series 54/7400 1 1 X, 4 2 1 — —
Signetics Series 8200 2 2 X, 5 2 1 — —
National Series DM 75/85 1 1 Xo 6 2 1 — —
DTL Series 930 12 1 X_,| 7 1 1 — —
A 8 T I 6
s, 9 - - 12 6
s, 0 — — 12 6
s, 11 - - 12 6
GND 12 — —_ —_ —
C 13 — —_ 12 6
OPERATION TABLE nt4
s, 14 —_ - 12 6
Y Multiplier Operation s, 15 — —_ 12 6
Yoo Yo Y, X Multiplicand K P > 2 — —
3
0 [ K+o0 — —
1 o] 0 K+ X K 17 2 2
0 1 0 K+ X K, 18 2 2 — —
1 1 0 K+ 2X Ko 19 2 2 — —
0 0 1 K—2X =
10 1 K—X P 20 3 53— -
o 1 1 K~ X Y, 21 09 09 ~ —
1 1 1 K—0 Yo P P P — —
Active Low Inputs and Outputs y_, 23 0.9 0.9 — —
‘1’ = Low, ‘0’ = High, P = High — - ”
Active High Inputs and Outputs Vee _ - _ _
‘1’ = High, ‘0’ = Low, P = Low
USER NOTES

1. Arithmetic in the multiplier is performed in the 2's comple-
ment notation, which requires a carry in at the first stage.
This is accomplished by connecting the y; muitiplier bit to
the appropriate carry input terminal i =1,83,5 . . .

2. The muiltiplier can perform multiplication in either the
active high (positive logic) or active low (negative logic)
representations by reinterpreting the active logic level and
by grounding or leaving the polarity control pin P open
circuit respectively. )

3. Multiplication can be performed in number representations
other than 2’s complement by either correcting the 2’'s
complement product or adding in a correction at the be-
ginning of the multiplication at the K inputs. 2's comple-
ment numbers are represented as: X, = x - x, 2"\,

Number representation
2's complement
1's complement
Unsigned (magnitude)

Correction
None
Add x.Y, + y X, + x.y, at K inputs
Extend multiplier and multiplicand
one bit at the least significant end.
Form x;¥, + YoX + X,y with condi-
tional adder and add to array
shifted two places up at k inputs.
Force k, ¥, X, = 0. .

Sign magnitude x,=0,y,=0 None
X, =1,y,=0 Form[(XY), 4+ 2ny]
X, =0,y,=1 Form [(XY), 4+ 2'x]
X, =1y, =1 Add2! (x 4y) — 222

4. The parallelogram structure resulting from connecting
multipliers in an array is not the arrangement that makes
for the fastest speed. Multiplication is no more than a
series of conditional additions and subtractions, and it
makes no difference to the final product in what order the
operations occur. A multiplier can be moved in the array
as long as the arithmetic weight associated with the multi-
plier is not changed. When multipliers are moved the x
and y lines must go with the device; only the carry in,
carry out, and k input lines can be broken. The fastest
array arrangement has usually a triangular shape.

5. For higher speed multiplication the array can be split into
several parts that can be added together with high-speed
adders.

6. Rounding off to a single length product can be achieved
by adding a ‘1’ to the array at the most significant positive
k input of the array, ignoring the most significant product
digit, and using the remainder of the most significant part
of the product.

7. Truncation of a product without round off enables some of
the multipliers in the array to be removed.




MULTIPLICAND
Xg Xq X2 X3 X4 X5 Xg Xy

APPLICATIONS

CONSTANT
Ko K1 Kg K3 KqKs Kg K7
L

il

X-1xp X1X2 x3 xa& kg ki k2 k3 X1 X0 X1 %2 X3 x4 kg ki k2 k3
MULTIPLIER 6—v_y v,y
Yo Yo Am 2505 Yo Ao 2505
4x2 ax?
N Y1 2's COMPLEMENT " ZsCOMPxLEM[NT
Y p—t—1C,, MULTIPLIER Cna Cy MULTIPLIER (]
3 P sy sy 5, S3 84 Ss STOIP sy s, s, s3 84 Sg
[
]
aliir 1
X_1XQ X1 X2 %3 x4 kg ki k2 k3 X_1 %0 X1 %2 X3 x4 kp K1 k2 k3
T v V-1
v0 Am 2505 Yo Am 2505
4x2 4x2
" 2's COMPLEMENT " 25 COMPLEMENT
Cy MULTIPLIER Cnta c, MULTIPLIER Creaf—
T 50 s s 85 s s S=qP sy s, s, 83 84 sg
T T
So St S2 S3 Sa S5 S S7 Sg So S0 Sn
2's Complement 8 x 4 Multiplication Active High Levels
This diagram shows how the multiplier can be expanded in
both the multiplier and multiplicand directions. (G = ground)
' Figure 2 :
INPUT/OUTPUT INTERFACE CONDITIONS
Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
OUTPUT DRIVING INPUT LOAD _
Low DRIVEN'LOW
. ouTPUT | LOAD
Vee |
30
:: | o
@ 28~ MINIMUM LOGIC < |
2 26} “HIGH” OUTPUT r
g VOLTAGE Vou, |
|24 - OFF |
9 220 v, A
pel H
5 20 u&h'uc pp—— (4 |
o NOISE MINIMUM LOGIC |
o B IMMUNITY “HIGH" INPUT —o | © ON
2 16 {High level) VOLTAGE
2 ON |
5ol
S 1, I
e GND = yloL =
2 10 I = =
z
£ O8[ maxmum LOGIC MAXINOM LOGIC Current Interface Conditions — HIGH
D 06} " e .
& VOLTAGE o T OUTPUT DRIVING INPUT LOAD
3 04 : “HIGH" | DRIVEN'HIGH
S NOISE Vee .
02— IMMUNITY I
0.0 (Low level) B
DRIVING DEVICE DRIVEN DEVICE 3 :
Vor, ViH,, ON |
o—‘ 6 - o] Lo |
Vo, Vi, Iq 'on I
|
DRIVING DRIVEN
DEVICE ' DEVICE OFF l

Figure 3
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Am25L05

Low Power Four-Bit by Two-Bit 2’s Complement Multiplier

Jistinctive Characteristics

' Provides 2’s complement mulitiplication at high speed
without correction.

Can be used in a combinatorial array or in a time
sequenced mode.

Multiplies two 12-bit signed numbers typically in
335 ns.

Multiplies in active HIGH (positive logic) or active
LOW (negative logic) representations.

Easy correction for unsigned, sign-magnitude or 1's
complement multiplication.

100% reliability assurance testing in compliance with
MIL-STD-883.

FUNCTIONAL DESCRIPTION

The Am25L05 is a high-speed digital multiplier that can multiply
numbers represented in the 2's complement notation and produce a
2's complement product without correction. The device consists of a
4x2 multiplier that can be connected to form iterative arrays able to
multiply numbers either directly, or in a time sequenced arrangement.
The device assumes that the most significant digit in a word carries a
negative weight, and can therefore be used in arrays where the multi-
plicand and multiplier have different word lengths. The multiplier uses
the quaternary algorithm and performs the function S = XY + K where
K is the input field used to add partial products generated in the array.
At the beginning of the array the K inputs are available to add a signed
constant to the least significant part of the product. Multiplication of
an m bit number by an n bit number in an array results in a product
having m+n bits so that all possible combinations of product are
accounted for. If a conventional 2's complement product is required
the most significant bit can be ignored, and overflow conditions can be
detected by comparing the last two product digits.

Provision is made in the design for multiplication in the active high
(positive logic) or active low (negative logic) representations simply by
reinterpreting the active leve! of the input operands, the product, and a
polarity control P. For a more complete description and applications,
the user is referred to the Am2505 Application Note.

LOADING RULES In Unit Loads {Notes)
TTL LOADS 93L LOADS
input Load Factor HIGH LOW HIGH LOW
Y1.Yq 0.45 0.25 0.9 0.9
X_1, X3, X4, Cp 0.5 0.25 1.0 1.0
XQ, X1, X2 1.0 0.256 20 1.0
Yo. ko. k1, k2, k3 1.0 0.5 2.0 2.0
P 1.5 0.75 3.0 3.0
Output Drive HIGH LOw HIGH Low
All Outputs 9 3 18 12
Notes:
1. A TTL unit load is specified as 0.4V at -1.6mA LOW, 2.4V at
40uA HIGH.
2. A 93L unit load is specified as 0.3V at —400uA LOW, 2.4V at
20pA HIGH.
3. Enough output LOW current is available to mix TTL and 93L lgads
and still meet the 93L requirement of a Vg_ of 0.3V.

LOGIC DIAGRAM
x0 “ x2 x3 *a
e ] — — | )
L ren
kg k3
[ 1 R
r—————t —— : ] V
! ——F= E=sanm|
Sz 3 Chva Sa Ss
Am25L05 ORDERING INFORMATION LOGIC SYMBOLS
CTIVE LO ACTIVE HIGH
Pe_nlfzkage Ten;{perature NOrd;r 76 s : ; ' :;‘a 1718 765431 19181716
e ange umber
g o, dlbld Lidd HENEEN)
Molded DIP 0°C to +75°C AM25L05PC T ETE T T T T e
Hermetic DIP 0°C to +75°C AM25L05DC e 2508 I M A 2605
Dice 0°C to +75°C AM25L05XC Nl comiiuent A o, compimENT
Hermetic DIP -55°C to +125°C AM25L05DM 2—o :n MULTIPLIER Cneg Jo—13 22——0 :., MULTIPLIER Cregf—13
Hermetic Flat Pak ~ -55°C to +125°C  AM25LO5FM © So S S S5 81 S So_S1 Sz %3 Sa Sy
Dice -56°Ct0+125°C  AM25LOSXM 71 LT T T
8 9 10 11 14 15 8 9 100 11 14 15
Vee = Pin 24
"GND = Pin 12
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150

Temperature (Ambient) Under Bias —55°C to +125
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +i
DC Voltage Applied to Outputs for High Output State —05Vto+Vgco
DC Input Voltage ~0.5V to +5.
Output Current, Into Outputs 30n
DC Input Current —30mA to +5.0r

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am25L05XC Ta =0°Cto +75°C Vee =475V 10 5.25V
Am25L05XM Tp =-55°C 10 +125°C Veg = 4.50V to 5.50V
Parameters Description Test Conditions Min. Typ.(Note 1) Max. Units
Vee = MIN,, IgH =-0.4mA
V, Output HIGH Voltage 2.4 3.6 Volts
OH VIN = ViHor V)L
Vee = MIN,, lg =4.92mA
Vv Output LOW Volitage 0.15 0.3 Volts
oL VIN=ViH =or Vi,
Viy Input HIGH Level g‘:";ﬁ'}:’:ﬂ;""“‘ logical HIGH voltage 2.0 Volts
viL Input LOW Level E’t:aarﬂr::‘(:i;nput logical LOW voltage 0.7 Volts
L 93L Unit Load _ -
{Note 2) Input LOW Current Vee = MAX., Vin = 0.3V -0.25 -0.4 mA
. 93L Unit Load _ _
(l:“l.!ne » Input HIGH Current Vee = MAX., VN = 2.4V 2.0 20 HA
Input HIGH Current Vee = MAX., VN =5.5V 1.0 mA
Isc Output Short Circuit Current Vge = MAX., Vourt = 0.0V -5 -17 ~40 mA
Ice Power Supply Current Vee =MAX., Y1 =0.0V 30 45 mA
Notes: 1. Typical limits are at Vg = 5.6V, 25°C ambient and maximum loading.
2. Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
Switching Characteristics (Vcc =5V, Ta = 25°C, CL = 15pF)
Parameters From (Input) To (Output) Test Conditions Min. Typ. Max. Units
tpLH 15 30 45
tPHL Cn Cn+4 17 35 53 ns
tp H 17 35 53
C $0.1.2: .. See Test Table ns
tPHL n 01:2:3 18 37 56
tPLH 23 46 70
c Sa,
tPHL n 45 21 42 63 n
tPLH Any K 13 26 39
y c ns
tPHL n+4 18 36 54
PLH Any k $0.1.2.3 See Test Table 8 36 54 ns
tPHL 18 37 56
tPLH’ Any k S45 13 45 68 ns
tpHL 15 58 87
tPLH 36 72 108
Any x [ ns
tPHL v 4 27 55 83
t
PLH Any x $0.1.2.3 See Test Table 25 50 75 ns
tPHL 45 90 135
tPLH Any x Sa.5 45 90 135 ns
tpH L 40 80 120
tPLH An 40 80 120
3 c ns
tPHL v n+4 35 70 105
tPLH 36 72 108
An S0.1.2. See Test Table ns
tPHL vy 01:2:3 47 95 142
tPLH 47 95 142
Anyy Sa, ns
tPHL 45 46 92 138




SWITCHING TIME TEST TABLE

Input Outputs Inputs at OV (remaining inputs at 4.5V)

C, Cn+4.50123. S45 P,Y_1, Y1, AL X

ko Cn+4. S0123. S45 P, Y 1, Y1, AL X

k1 Cn+4, 5123, S45 P, Y_1, Y1, All X

k2 Cn+4.523, 545 P, Y_q1, Y1, All X

k3 S3 P, Y_1. Yy, Al X

k3 Sas P, Y_1, Y1, Al X, Cp

x_1 Cn+4,50123. S45 P, Y1, Allk

X0 Cn+4. 50123, S45 P, Y 1, Yq, Allk

xq1 ’ Ch+4.5123. S35 P, Y_1, Y1, Allk

X2 Cn+4,5123. S45 P,Y_1, Y1, Allk

x3 S3 P, Y_1, Y1, Allk

X3 S45 P,Y_1,Yq, Allk, Cy

x4 S45 P, Y1, Allk, Cy

v-1 Cn+4. 50123, S45 P, Xq, X2, X3, Xg, All k

Yo Cn+4. 50123, Sa5 P, X1, X2, X3, X4, All k

\2 Cn+4,50123. S45 X0, X1, X2, X3, Xg, All k
USER NOTES

1.

Arithmetic in the multiplier is performed in the 2's com-
plement notation, which requires a carry in at the first
stage. This is accomplished by connecting the vy;j
multiplier bit to the appropriate carry input terminal
i=1,3,6...

. The multiplier can perform multiplication in either the

active high {positive logic) or active low (negative logic)
representations by reinterpreting the active logic level
and by grounding or leaving the polarity control pin P
open circuit respectively.

. Multiplication can be performed in number representa-

tions other than 2’s complement by either correcting
the 2's complement product or adding in a correction at
the beginning of the multiplication at the K inputs. 2's
complement numbers are represented as: Xo=x -x52”‘1.

Number
representation Correction
2’'s complement None

1's complement Add xsY2 + ysX2 + Xgys at k inputs
Unsigned “

(magnitude) Extend multiplier and multiplicand
one bit at the least significant end.
Form xgyg + yox + xgy with con-
ditional adder and add to array shifted
two places up at k inputs. Force
ks, Ys, X5 = 0.

Sign magnitude x5 =0, ys=0 None
xs=1,ys=0 Form [{XY)y +2n~1y]
xs=0,ys=1 Form [(XY)y + 2"~ 1x]
xs=1,ys=1 Add2n=T(x + y)— 22n-2

. For the highest speed array with the multipliers arranged

in a parallelogram structure carries between certain mul-
tipliers are exchanged with the y carry-ins needed for
2's complement subtract. The delays in the array are
then equalized as best possible as shown in Figure 1.

. For higher speed multipfication the array -can be split

into several parts that can be added together with high-
speed adders.

. Rounding off to a single length product can be achieved

by adding a ‘1’ to the array at the most significant
positive k input of the array, ignoring the most signifi-
cant product digit, and using the remainder of the most
significant part of the product.

. Truncation of a product without round off enables some

of the multipliers in the array to be removed.
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Figure 1. 12 x 12 Low-Power Signed Multiplier
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Am2506

Four-Bit Arithmetic Logic Unit/Function Generator with Output Latch

listinctive Characteristics: * Full Look-ahead for high-speed arithmetic operation
Provides 16 arithmetic operations including add, on long words.
subtract, double and compare. e 100% reliability assurance testing in compliance

Provides ALL 16 possible logic operations of two
variables in typically 22ns.

Output latch provided to hold contents of operation.

Typical add time for 4 bits of only 22 ns, and typical U]
carry time of 12 ns.

with MIL STD 883.
® Mixing privileges for obtaining price discounts. Refer
to price list.

Electrically tested and optically inspected dice for the
assemblers of hybrid products.

FUNCTIONAL DESCRIPTION LOGIC SYMBOLS
The Am2506 is a 4-bit high-speed parallel Arithmeic Logic Unit (ALU)/
Digital Function Generator with Output Latch. When the mode control (M)
is held LOW the circuit performs under control of four function select lines ACTIVE Low ACTIVE HIGH
16 arithmetic operations, the most important being add and subtract, on
two 4-bit parallel binary words. When the mode control is held HIGH the 2.1 w2 2120 1918 2 1 2322 2120 1918
circuit performs, under control of the four function select lines sixteen &J ‘L é é é $ I
logic operations on an individual bit basis between the two four-bit
parallel words. __1 A1)\*10 Ay By Ay By Az By Ag By Ay By Ay By A3 By
If the latch_enable E is held HIGH the result of an operation appears at t’!——:n" j— Casg f—16 ;«—_o ;,, J— Cara|o—16
the outputs Q, to Q, and is stored in the latch when E goes LOW. 6 —sp s 6—Jso A
An internal full look-ahead carry scheme is used for high~speed arith- 5"‘;' ALU WITH LATCH 5—‘:1 ALU WITH LATCH
metic operations and provision made for further look-ahead by providing ;:52 Glo—17 ;:Si S
carry propagate (P) and carry generate (G) outputs. These carry signals "_53 ° 15 14— € s
can be used as inputs to the Am54/74182 look-ahead carry generator to Qp Q1 G2 Q3 Qo Qa1 Q2 Qg
form long word length high-speed paralle! arithmetic logic units. Addition ? ? Lr 1) 1 [7
time for sixteen-bit words with four Am2506 ALU’s and one Am54/74182
look-ahead generator is only 34 ns. s 1w nou 9 1 non
For systems where ultra high-speed is not required, the carry output
signal (Cn+4) can be used to provide ripple-block arithmetic operations. Vee = PIN 24
The ALU can be used with either active HIGH or active LOW inputs and GND = PIN 12
can also be expanded with the Am54/74182 look-ahead carry generator
in either mode by reinterpreting the carry signals.
LOGIC DIAGRAM
E Cn M ) By A By A CH A3 B3
J{ 4 | | -
h2 Y 2 A
e e e — 5
— ~a
r — ——
| {r T —1—+ — L m—" ——1
[7 —7 H ———t : 1
¥ Tr H H— +
r 1T e mantes = v o i
-
Qo qQq Qy [ok} F Chva G
Am2506 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
" . _ _
1‘«%&?{%‘ Vee Ay By Ay By Ay By GCpyP E O3
Package Temperature , #%ga, " Order ]"”‘”"U‘] r‘u‘] HDI’]DHEL
%
Type Rang; ek Number 24 23 22 21 20 19 18 17 16 15 14 13
Molded DIP AM250658C
Hermetic DIP AM250659G
Hermetic DIP AM250651G
Hermetic Flat Pak, /% AM250651P
i R
Dice SRR AM2506XXD ® 2 3456 78 910112
Bg Ag S3 Sp Sy Sp Cn M Oy Oy Oy GND
NOTE: The dice supplied will contain units which meet both 0°C to +75°C 0 A0 53 52 5150 Ca M G 01 O
and —55°C to +125°C temperature ranges. NOTE: Pin 1 is marked for orientation.




2-20

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

Storage Temperature —65°C to 4-150°C
Temperature (Ambient) Under Bias —55°C to 4+125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous ) —05Vto 47V
DC Voltage Applied to Outputs for HIGH Qutput State —0.5V to 4V max
DC input Voltage —0.5Vto 55\
Output Current, Into Outputs 3 30 mA
DC Input Current —30 mA to +5 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
Am250659X — T, = 0°C to +75°C Ve = 4.75V 10525V
AmM250651X — T, = —559C to +125°C V. = 4.5V 105,50 V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN, 1y = —0.8mA
V, Output HIGH Voltage cc  OH - 24 3.6 . Volts
o Vin=VjyorVy
Vee = MIN, I, = 16.0 mA
V, Output LOW Voltage CC r oL . 0.2 0.4 Volts
o Vin=VigorVy
v Input HIGH Level Guaranteed input logical HIGH 20 Volts
H voltage for all inputs
Vi Input LOW Level Guaranteed input logical LOW 0.8 Volts
voltage for all inputs
Unit Load
Vee = MAX, V=04V -1.0 —1. A
I (Note 2) Input LOW Current ce X Vi =04 16 m
Unit Load
Vee = MAX,, Vi =24V 4.0 40 A
I (Note 2) | Input HIGH Current ce N K
Input HIGH Current Ve =MAX, V=55V 1.0 mA
e P o o1 UMt | Ve = MAX, Vo = 00V —18 —~57 mA
Output Short Circuit Current Vo = MAX., Vo - = 0.0 V —20 _55 mA
s : Am250651X . ce » Your = T
Ay, =45V
Power Supply Current ' 88 127
e g snd Vee = MAX, | Bos, G, =0V mA
Ay By, G, =0V 94 135°
A,,=45V
Power Supply Current 03 88 140
lee e Ve = MAX, |Bos, G, =0V mA
Ay Bys, G, =0V 94 150

Note 1. Typical limits are at Vcc = 5.0 V, 25°C ambient and maximum loading.
Note 2. For other input currents use Am2506 loading rules.

SWITCHING CHARACTERISTICS V.. =5V, T, = 25°C, N = 10 (C, = 15 pF, R, = 4002)

Test Conditions

Parameter From To See also Tables 1,2,3 Min Typ Max Units

t 8 12 18

ed+ c ns
[ C e 8 13 19

Yt c a M=0V,E=45V 8 15 19 ns
tod— " ! (SUM or DIFF mode) 8 13 18

t 5 & M=0V,5=8,=45V, 8 13 19

pd+ " : ) 3 » ns
tod— AiorB, G S, =§, =0V (SUM mode) 8 13 19

! X orB & M=0V,S,=S,=0V 11 17 25

pd+ A orB, G » 9o 3 »

to. i oS '8, =S5, = 4.5V (DIFF mode) r e 2 ns
tod+ A orB B M=0V,5,=8,=45V, 8 15 19

. ns

tae Aorg; §, =S, = 0V (SUM mode) 8 " 2

k! AorB ° B M=0V,S,=5,=0V, 1 17 25

pd+ A orB P ) Sp = S » ns
T PO S S, = S, = 4.5V (DIFF mode) > 7 =

)’ X orB = = =8, = = 14 22 29

pd+ % orB a M=0V,S,=8,=45V,E=45V ns
T ek & S, = S, = 0V (SUM mode) 12 21 3

1 P . — =5, = - : 17 27 36

od+ % orB. _ M=0V,S,=8,=0V,E=45V ns
T e Qi , =S, = 4.5V (DIFF mode) 15 o Y

Yoas R orB, q M = 4.5V (LOGIC mode), E = 4.5V 14 22 29 ns
toa 14 22 29

t o E = =8, = 11 17 25

od+ % orB. c M=0V,5,=5,=45V, ns
toa- O i n+e S, =S, =0V (SUM mode) 14 20 30

t [ = =85, = 21 32

pd+ A orB, c M=0V,5,=85;=0V, 14 ns
[ VOB s S, = S, = 4.5V (DIFF mode) ) 20 %

toas Enable LOW = M=0V,S,=8 =45V 8 15 23 ns
[ to HIGH Q S, =5, =0V (SUM mode) 7 14 21

; ] M=0V, 5,=8,=45V

t.(E) Minimum Enable HIGH Time S, =5, = 0V (SUM mode) 5 10 ns
t(E) Set Up Time, Q Outputs to —18 —8 ns
* enable HIGH to LOW




TEST TABLES

DIFF MODE TEST TABLE
FUNCTION INPUTS: §, =S, =E=45V,§;=S,=M=0V

SUM MODE TEST TABLE
FUNCTION INPUTS: §; =S, =E=4.5V,§ =S, =M=0V

Oslher Irgaul Other Data Inputs Oslher '“;‘u‘ Other Data Inputs
input |_Same Bit Output|Output Input | Same Bit Output| Output
Para- | Under |Apply |Apply| Apply Apply Under (Wave- Para- |Under |Apply |Apply| Apply Apply | Under|{ Wave-
meter | Test |45V | OV 45V oV Test | form meter | Test |[45V | OV a5V oV Test | form
t = = | Remaining |Remaining | = t % 5 Remaining| =
pd+- i : emaining | Remaining | 5 pd + A 8 |IN e ing| &
o A; [None| B; B,C, A Q. 1 ———(pd_ ; ; one C, “AandB Q. 1
t = = Remaining | Remaining | 5 tod 3 n Remaining| &
pd + . A, emaining| Remaining | §. edt | B, A [N c emaining) @,
to B i | None B,C, A i+ 2 o i i one n AandB i+ 1
t % = Remainin 5 t =z = Remaining| =
pd+ | A |None] B, None |emaining| 1 edt | A B, |No ne |Lemaining
o IR Rasinel s AandB, C, e | i |None)  Nome |3 ndB,c| ' !
t =5 = Remaini 5 t = T Remainin 5
pd+ ’ Hemalning| 5 2 —pd+ | B A {No e (nemalning
T B; A, | None None Aand B, C, T, ; i ne| Non AandB, C, P 1
t I = Remainin = t 2 & | Remaining| Rermainin a
_pd+ | A . Jemaining| g 1 —pd+ | A |None| B, alning| Remaining| ‘g
T, A; B; |None| None AandB, C, b i on i B A C, 1
t = = Remainin = tod 5 < | Remaining| Remainin =
pd+ A N emaining| @ 2 pd+ { B, |None| A 'aining) Remaining) @ 1
| 0N A °"®  XandB,C, e | | i B A,C,
t 5 3 Remainin tod a & | Remaining | Remainin
pd+ ) : Remaining pdt | A ne| B, alning ) Remaining | ¢ 2
T, A; B, |None| None Aand B, C, Cors 2 i . |No B; B AC, 4
t 5 = Remainin tod 5 + | Remaining|Remainin
pd+ ! Remaining —Pd+ | B [None( A, (hemamning hemaining| o 2
T B, |[None| A None AandB, C, Crise 1 o I ; B AC, 4
t Al tod All Al Any Q
pd + - N C —Pd+ | €. |None |None s al 1
. C, |None|None AandB one 4 1 t n Y B or C, , |
Table 1 Table 2

LOGIC MODE TEST TABLE
FUNCTION INPUTS: §, =§,=M=45V,5,=8; =0V

Other Input
input Same Bit Other Data Inputs Output| Output

Para- | Under | Apply |Apply | Apply Apply | Under |Wave-
meter | Test |45V | 0V 45V oV Test | form
t i = Remainin 3

pd+ | A B, femaining| 1
T ;| None i None AandB,C, i

t — — — —

pd+ B. N A N Remaining a |- 1
e | e °"® | KandB,C,|

Table 3

JEFINITION OF TERMS

SUBSCRIPT TERMS:

1 HIGH, applying to a HIGH logic level or when used with V. to
ndicate high V.. value.
| Input.

L LOW, applying to LOW logic level or when used with V. to
indicate low V.. value.

0 Output.

FUNCTIONAL TERMS:

A, Active LOW Data A inputs i = 0,1, 2,3.

B, Active LOW Data B inputs i =0, 1, 2, 3.

C, Active HIGH Carry In to nth ALU bit.

C,,4 Active HIGH Carry Out of n+4th ALU bit.

E Active HIGH output latch enable. The result of an operation is
stored when the Enable goes from a HIGH Logic level to a LOW
Logic level.

Q; Active LOW Data Outputs of ALU latch i =0, 1, 2, 3.

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

G Active LOW carry generate output for use in multi-level look-
ahead schemes.

M Mode input controls whether arithmetic or logic operation.

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

S; Control inputs determine the arithmetic or logic function obeyed
i=0,123.

Unit Load One T2L gate input load. In the HIGH state it is equal to
Ipand in the LOW state it is equal to .

OPERATIONAL TERMS:

1, Forward input load current.

lon Output HIGH current, forced out of output in Vg, test.

lo. Output LOW current, forced into the output in V test.

Iy Reverse input load current.

Negative Current Current flowing out of the device,

Positive Current Current flowing into the device.

Viy Minimum logic HIGH input voltage.

V,, Maximum logic LOW input voltage.

Vou Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current

lo, into output. 2-21
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MSI INTERFACING RULES Am2506 LOADING RULES
Equivaient Fanout
Interfacing Input Unit Load fnput Output Output
Digital Family HIGH Low Input/Output PinNo.'s UnitLoad  HIGH Low

Advanced Micro Devices 54/7400 Series 1 1 By 1 3 - —

Advanced Micro Devices 9300/2500 Series 1 1 A, 2 3 ~ —

FSC Series 9300 1 1 5, 8 B - -

TI Series 54/7400 1 1 5, 4 4 - -

Signetics Series 8200 2 2 S, 5 _4 _ —

National Series DM 75/85 1 1 i" ; : : ___

DTL Series 930 12 1 Mn, 8 1 — —

Table 4 Q, 9 — 20 10

Q 10 — 20 10

. USER NOTES a3, 3 — % o

. Arithmetic operations are performed on a word basis. GND 12 _ _ —

2. Logic operations are performed on a bit basis. = 13 — 20 10

3. Arithmetic in 1's complement requires an end around’ E3 12 1 — —
carry. —

4. Subtraction in 2's complement arithmetic requires a carry P 15 - 20 10
in (C, = HIGH) active LOW case, (C, = LOW) active HIGH Cois 16 - 20 10
case. ' [ 17 - 20 10

5. In the active HIGH case the B field can be complemented, B 18 3 — —
and in the active LOW case the A field can be comple- 3 o
mented. The operation table is changed by complement- éz 19 3 — -
ing the appropriate variable for each operation. B, 20 3 - —

A, 21 3 — —
B, 22 3 — —
A, .23 3 - —
Vee 24 — — —
Table §
OPERATION TABLE ‘
Control Inputs Active LOW Inputs and Outputs Active HIGH Inputs and Outputs
S, S, S, 8, Arithmetic(M =1L, C, =1) Logic (M = H) Arithmetic (M =L, C, =H) Logic (M =H)
L L L L Aminus 1 A A A
HLLL AB minus 1 AB A+B A+B
L HLL AB minus 1 A4B A+B AB
HHL L minus 1 (2's comp.) Logic ‘1’ minus 1 (2's comp.) Logic ‘0’
L LHL Aplus [A + B} AYB Aplus AB AB
HLHL AB plus [A + B] B AB plus [A + B] B
L HHL A minus B minus 1 APB A minus B minus 1 ADB
HHHL A+B A+B AB minus 1 AB
L L LH Aplus [A + B] AB Aplus AB A+B
HLLH Aplus B ADB Aplus B A@B
L HLH AB plus [A + B] B AB plus [A + B} B
H H L H A+B A48 AB minus 1 AB
L L HH AplusA(2xA) Logic ‘0’ Aplus A (2x A) Logic ‘1’
H L HH Aplus AB AB Aplus [A + B) A+B
L HHH Aplus AB AB Aplus [A +B] A+B
H H HH A A A minus 1 A
L =LOW Voltage Level
H =HIGH Voltage Level Table 6




SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

INPUTO 045V o FK) 6
(— 4] r-=-{-~-~-°--7 —,
E | |
3 -a000
T s | Ry - 400 )
. Sy | (See Note 61 1
So 3 [Pl CWE IR \
— i, Coed t —LN L4l 430 o}
—1- = I e = 15pF (See Note 51} !
Ay P | L |
oruLsE See | 8, ] LT _LoapciRCuTT =
E A af—— 4L 14| ~ZZZZZZZZT
(Sec Noted) TABLES g e 62 T Tlomocimcus |
— 8, ' ] i
A _ —— 2,3.4,5,6,AND 7 |
1 % — |
L 1s S —
% L e
Ag
= '
Cn
L }— 3

Note 4. The pulse generator has the following characteristics:

frequency = 1 MHz, Zout =~ 50 Q.
5. C_ includes probe and jig capacitance.
6. All diodes are 1N3064.

__ V
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13 \\ b
N o I
. T 7]
11 i L
P— s—— —
et max—=] = o man ot o
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KEY TO TIMING DIAGRAM

WAVEFORM INPUTS oUTPUTS
MUST BE WILL BE
STEADY STEADY
may cuange  fILLAE
EROMHTOL
FROM H TO L
mavcrance  MILLOE
FROM LTO H
FROM L TO H
DON'T CARE; CHANGING;
| ANYCHANGE  STATE
PERMITTED UNKNGWN
o e raax.—]
g

L

Vmﬂ'ﬂ'ﬂ"AVAV‘VAV=V‘V Vﬂﬂﬂﬂﬂﬂﬂﬂ*ﬂ'
VWWWWWWW MWWWWWW
Timing Requirements — 2506

Changes are permitted only

during periods marked with
diagonal lines.

Am2506 SET-UP and RELEASE TIMES

To determine the timing requirements for the enable input of the
Am2508, it is helpful to consider the device as consisting of two
parts, an ALU followed by a latch on the outputs. See the Figure.
(In fact, the latch is an integral part of the ALU and does not
contribute delay between the Am2506 inputs and outputs. The
latch in the model therefore has a propagation delay of zero.)
The delay between input changes on the ALU and steady data
on the inputs of the latch is defined by the tpd’'s of the Am2506.
In the model, a signal change on an ALU input will cause the
data at the latch input to change sometime between t. min and
t.« max for that path in the Am2506 switching specification. The
set-up and release times for the enable input may be defined in
the ordinary manner; they are the maximum and minimum set-up
times for the data inputs relative to the end of the enable puise.
To guarantee storing data, the data must be present at the latch
input for at least t. max before the end of the enable. To guaran-
tee not storing data, the latch inputs must not change until after
t. min before the end of the enable. The maximum and minimum
set-up times for the Am2506 are defined in this fashion for the
latch in the model shown.

The timing requirements for the Am2506 can then be stated as
follows: To guarantee storing data, the time between the appli-
cation of steady data to the Am2506 inputs and the end of the
latch enable must be at least .« max plus t. max. To guarantee
not storing data, the delay between a change on the Am2506
inputs and the end of the latch enable must be less than t. min
plus t; min. Since the set-up times are negative, the algebraic
addition allows the latch enable to end before the data actually
appears at the Am2506 output.

AL

ALy

TTTT -

Model of Am2506 With Separate Latch On ALU Outputs
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Am2506 APPLICATION

16-WORD 4-BIT ARITHMETIC REGISTER SLICE

1

.290

1.230
160
110

020
MIN.

L

023

015

125
”‘"'.] L a10
030

o1t
009

ACCUMULATOR ENABLE MEMORY ENABLE cLock FUNCTION TABLE
S, S, S, S; |Arithmetic (M = L, C, =H)| Logic (M =H)
L L L L A A
S REGISTER L H L L L A + E ;B
Q Fr—
AR LWL A+B A
otz — A? Am3101 HHL L minus 1 (2's comp.) Logic ‘0’
Am9308 4-BIT LATCH 1 —Jay IGVRVAXMQB
wn Q0 Oy 0, Qg —x o 0, o0 o L L HL A plus AB _ AB
T Ty H L HL AB plus [A + B] B
T L HHL Aplus B ADB
HHHL AB minus 1 AB
__C L LLH A plus AB A+B
-~ H L L H A minus B minus 1 ADB
‘] I s L HLH AB plus [A + B] B
Q e} = =
Ap Bp Ay By Ay By Ay By minus
H H L H AB mi 1 AB
] Ja— Cnea O L LHH Aplus A (2 x A) Logic ‘1’
— S, —
=k ALUWITHLATCH . HLHH Aplus [A + B] A+B
—52 — —
—:3 ob— L HHH Aplus [A + B] A-+B
. HHHH A minus 1 A
L = Low Voltage Level
H = High Voltage Level
PHYSICAL DIMENSIONS
Dual-In-Line
Hermetic Molded
AARASRASAAR AN L Y P LA Py
" B 2 13
A & %D
1 12 1 12
PYvrYYrYYYYYY 1 WIS

Flat Package

F——%&s
270 )
MAX,

=y
2 u
IS

[

L wil
; S
045 ‘ Djj-

b T

g
8
i

ization and Pad Layout
90 x 108 Mils

A

B

o
&

m

ADVANCED
MICRO
DEVICES INC.

901 Thompson Place

Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product.(3)




Am25L06

Low-Power Four-Bit Arithmetic Logic Unit/
Function Generator with Output Latch

stinctive Characteristics

125 mw typical power dissipation.
Includes four-bit latch on outputs.
Typical add time for 4 bits of only 47 ns.

* 100% reliability assurance testing in compliance with
MIL STD 883.

* Provides all 16 possible logic operations of two vari-
ables typically in 42 ns.

FUNCTIONAL DESCRIPTION

The Am25L06 is a 4-bit high-speed parallel Arithmetic Logic Unit (ALU)/
Digital Function Generator with Output Latch. When the mode control (M)
is held LOW the circuit performs under control of four function select lines
16 arithmetic operations, the most important being add and subtract, on
two 4-bit parallel binary words. When the mode control is held HIGH the
circuit performs, under control of the four function select lines sixteen
logic operations on an individual bit basis between the two four-bit
parallel words.

If the latch_enable E is held HIGH the result of an operation appears at
the outputs 5 to Q and is stored in the latch when E goes LOW.

An internal fuil look-ahead carry scheme is used for high-speed arith-
metic operations and provision made for further look-ahead by providing
carry propagate (P) and carry generate (G) outputs. These carry signals
can be used as inputs to the Am54/74182 lcok-ahead carry generator to
form long word length high-speed parallel arithmetic logic units. Addition
time for sixteen-bit words with four Am25L06 ALU's and one Am54/74182
look-ahead generator is only 34 ns.

For systems where ultra high~speed is not required, the carry output
signal (Cn+4) can be used to provide ripple-block arithmetic operations.
The ALU can be used with either active HIGH or active LOW inputs and
can also be expanded with the Am54/74182 iook-ahead carry generator
in either mode by reinterpreting the carry signals.

LOADING RULES
In Unit Loads (Notes)

TTL LOADS 93L LOADS

Input Load Factor HIGH LOW | HIGH LOW
M, E 0.5 0.25 1.0 1.0
all A, all B 1.5 0.75 3.0 3.0
S¢Sy, S5 Sy 20 10 40 4.0
C, 25 1.25 5.0 5.0

Output Drive HIGH LOW | HIGH LOW
Fo F,F, F G, P, Cyy 10 3 20 12

NOTES:
1) AITTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 nA
HIGH

2) A 93L unit load is specified as 0.3 V at —400_ uA LOW, 2.4 V at 20 xA
HIGH.

3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V of 0.3V,

LOGIC SYMBOLS

ACTIVE LOW =

LOGIC DIAGRAM

1 23 22 21 20 19 18 & c" l AU EO A‘ gj‘ iz Elz 23 Bla
7 Y Y vl
7—¢, Cneg f—16 +——F——r ———r T —F—r
8—qm Am25L06 — 1 ——
6~—Sg 48T
5—{St ALU WITH LATCH
11— :1 clo—17
3I—53
14 ——E ap o a2 a3 P %—15
1Ty e : : ==
== —r 1 - — H—1 T 1 [
ACTIVE HIGH R — it it — it — |l
L] J o
fo B0 A By Az By Ay By
;j ‘I:A" Am25L06 R
b ALUWITH LATOH
s - o}—17
3 S3 .
i |Iu ||\ |l3 . Qo o7} Qaz Q3 P Cas+a [
Am25L06 ORDERING INFORMATION MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature ~65°C to +150°C
ok {":: % Temperature (Ambient) Under Blas ~55°C to +125°C
Package Temperature j:’”f{;}rﬁ‘”Order Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto +7V
il
oI Lype Range Cj‘* Number DC Voltage Applied to Outputs for High Output State —0.5 V1o +Vc max
24-Pin Molded DIP AM25L0659C
N 3 t: 0.5Vt .5V
24-Pin Hermetic DIP 759C%  AM25L0659G DC Input Voltage 045
24-Pin Hermetic DIP .. .- °Cto4125°C AM25L0651G Output Current, Into Outputs 30mA
24-Pin Hermetlc Flaigalsf 59C:10' 4 125°C  AM25L0651P DC Input Current (Note 1) ~30 mA to +5.0 mA
|ce, ,m e = Note AM25L06XXD
“f/

e
‘%

NOTE: The dice supplied will contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

Note 1. Maximum current defined by DC input voltage.

2-25
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am25L0651X — T, = —550C to +125°C V.. = 4.5Vt0 550V

Am25L0853X -— T, = 0°C to +75°C

Vee = 4.75V10525V

Parameters Description Test Conditions Min. Typ- (Note 1) Max. Units
) Ve = MIN, Iy, = —0.4 mA
V, Output HIGH Voltage cc ' OH 2.4 3.6 Volts
OH o g Vin=ViyorVy
VoL Output LOW Voltage Vee = MIN, I, = 4.92mA 0.15 0.3 Volts
Vin=VigorVy
Vi Input HIGH Level Guaranteed input logicat HIGH 20 . Volts
voltage for all inputs
v, Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
93L Unit Load
| Vee = MAX,, V,y =03V —-0.25 —0.4 mA
(Flate 2) Input LOW Current ce TN
93L Unit Load R
Vee = MAX, Vi =24V 20 20 A
I Input HIGH Current ce IN #
(Note 2) Input HIGH Current Vee = MAX,, V) =55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX,, Vo ; = 0.0V —4.5 —10 ~15 mA
lee Power Supply Current Vee = MAX. 25 40 mA
Notes: 1) Typical limits are at V.. = 5.0V, 25°C’ ambient and maximum loading.
2) Actual input currents are obtalned by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS Vv .=5V, T, =25°C,C_ = 15pF
Parameter From (Input) To (Output) Test Conditions Min Typ  Max Units
fod+ 12 36 54
C
toa_ G e 12 23 35 n
tod+ c a M=0V,E=45V 12 31 47 ns
[ " ! (SUM or DIFF mode) 12 24 36
tod+ = M=0V,S,=85,=45V, 12 31 47
Ty R orB, ¢ §, =S, =0V (SUM mode) 12 23 50 "
tods T ap B = M=0V,S,=8;=0V, 12 35 53
i A orB; G §, =5, = 4.5V (DIFF mode) 12 % 54 "
toa+ % or B B M=0V,§,=8,=45V, 12 35 53
oy A orB; P §, =S5, =0V (SUM mode) 12 26 39 "
tod s % & 5 M=0V,S,=85,=0V, 12 37 56
toa Aor; P 8, =§, = 4.5V (DIFF mode) 12 3% 51 s
fod+ A orB 3 M=0V,S,=8,=45V,E=45V 12 48 72
A orB, X ) 3 ’ 5
toa_ i OF B Qius S, =S, = 0V (SUM mode) 2 e 7 ne
fod+ A orB 5 M=0V,S,=8,=0V,E=45V 12 53 80
tod— A orB; Qi) S, = §, = 4.5 V (DIFF mode) 12 52 79 ns
t e —
o AorB, g, M = 4.5V (LOGIC mode), E = 4.5V 12 38 57 ns
pd— 12 46 69
1 - =
pd+ % orB. M=0V,5,=S,=45V, 20 40 60
oo ior B, Crss S, =5, =0V (SUM mode) 20 m o6 ne
t - = = =
od + A M=0V,§,=85;=0V, 20 44 70
Toa i orB, Coes ,=$, = 4,5V (DIFF mode) 20 9 74 ns
Tod+ Enable LOW = M=0V, §;=8,=45V 20 53 80 ns
[ to HIGH Q - 8, =5, =0V (SUM mode) 2 50 75
. M=0V, §,=5,=45V
t,.(E) Minimum Enable HIGH Time S, =S, = 0 V (SUM mode) 5 14 21 ns
Set Up Time, Q Outputs to See Am2506 data sheet -
e enable HIGH to LOW for explanation -18 8 ne
OPERATION TABLE
Control Inputs Active LOW inputs and Outputs Active HIGH Inputs and Outputs
S, S, S, S, Arithmetic (M = L, C, = L) Logic (M = H) Arithmetic (M = L, C, =H) Logic (M = H)
LLtLt A minus 1 A A A
HLLL AB minus 1 A+B A+B
L HLL AB minus 1 A+B A+B AB
HHLL minus 1 (2's comp.) Logic ‘1’ minus 1 (2's comp.) Logic 0’
L LHL Aplus [A + B] A+B A plus AB AB
HLHL AB plus [A + B) B ABplus [A + B)] B
L HHL A minus B minus 1 ADB A minus B minus 1 AdB
HHHL A+B A+B AB minus 1 AB ADVANCED
L L LH Aplus [A + B] 2B A plus AB A+B MICRO
HRLLH AplusB ADB AplusB Aob DEVICES INC.
LHLH AB plus [A + B] 8 AB plus [A + B)] B 901 Thompson Place
HHLH A+B A+8 AB minus 1 AB _ Sunnyvale
LLHBRA Aplus A (2xA) Logic ‘0" AplusA(2xA) Logic 1’ C;’ ;’g ;)”’7’;29;3306
HLHH Aplus AB Aplus [A + B A+B -
LHHR A pzzs AB A plus :A +’§; A :B TWX: 910-339-9260
e P TELEX: 34-6306
HHHH A A minus 1 A




- Am8284/8285

Binary Hexadecimal/BCD Decade Synchronous Up-Down Counters

Jescription: The Am8284 Binary Hexadecimal and the
Am8285 BCD Decade Synchronous Up/Down Counters
wre functionally, electrically, and pin-for-pin an equiva-
ent to the Signetics 8284 and 8285. They are available
n the hermetic dual-in-line package.

Distinctive Characteristics: 100% reliability assurance
testing including high temperature bake, temperature
cycling, centrifuge and package hermeticity testing in
compliance with MIL STD 883.

Mixing privileges for obtaining price discounts. Refer
to price list.

Electrically tested and optically inspected dice for the
assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am8284 and Am8285 Up/Down Counters consist of
four “T” (trigger) flip flops driven synchronously by a buffered
clock pulse (CP) input. The flip flop outputs Q,, Q, Q;, Q,
and Q, are available.

The outputs change states synchronously on the falling
edge of the CP input. Count direction is controlled by a
single Up/Down {(U/D) input. Count Enable (CE) input, when

LOGIC DIAGRAMS/SYMBOL

AmB8284

caRRY N

if
o2

O
of canny
o out

=

o

LOW, inhibits the count mode. Carry In (Cl) input, when LOW, N salll ¥ 7
inhibits the count mode and forces the Carry Out (CO) output : | [ ‘Hf———'lf
to a LOW state. D
The Am8284 output is in the 8-4-2-1 weighted binary code Am8285
of 0 through 15. The Am8285 output is in the 8-4-2-1 BCD
code of 0 through 9. A HIGH terminal count output, Carry canny
Out (CO), is available when the following conditions are 5
satisfied: i. 1 ?
COq,e, = (C) * (Q,Q,Q,Q, UP+_6_ Q,Q QE) il 4% R fﬁ ¥ FLE
CO,ys = (C) + (Q,Q,0,Q,UP+Q, 25 Q,a,0pP) e K < . &
o [
The Set Input LOW sets the Am8284 and Am8285 asyn- o ! st | ]’
chronously to their respective- maximum counts of fifteen (15) o —CE
and nine (9). Reset Input LOW sets both counters asynchron-
ously to minimum count zero (0). Truth Table | describes the
asynchronous and synchronous operating modes for both 1213128
counters. é J) I | |
SET RESET CE  C1 UD
s—fcp " ur/gg\?/ﬁ::gﬁsna cor—3
Q; Q0 Q3 Q5 04
] Vee=PING
5 9 10 n GND=PIN7
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Part Package Temperature . rder 3w 14 [Jvee
Number Type Range Number s [ meser
I
N8284 HermeticDIP  0°Cto N8284A eg:
$8284 Hermetic DIP  —55°C: $8284A o] 12 [ s
8284 Dice ' X8284D as wNa,
N8285 Hermetic DIP N8285A
§8285 Hermetic D C  S8285A % [s 100
8285 ict X8285D uo e e[
ot 10 PPUSTLYIN SORta nits which meet both 0°C to ano [ ef]er

NOTE: PIN 1 is marked for orientation.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage and Junction Temperature

—65°C to +175°C

Temperature (Ambient) Under Bias —~55°C to +125°C
Supply Voltage to Ground Potential (Pin 14 to Pin 7) Continuous —05Vto+7V
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +Ve max
DC Input Voltage —0.5Vto +6.0V
Output Current, Into Outputs 100 mA
DC Input Current (Note 1) +30 mA
NB8284/N8B285 T, = 0°C to +75°C
ELECTRICAL CHARACTERISTICS  ss284/ss285 T, = —55°C to +125°C LIMITS
DC Characteristics (Notes 2, 3, 4) —55°C 0°c +25°C +75°C +125°C
Parameters Part No. Test Conditions Min Max Min Max Min Typ Max Min Max Min Max Units
All Vee = 56.0V, I, = 20xl; = —0.5 mA 2.8
Vou(“1™) $8284
OUtput HIGH | S8285 | Vo = 475V, oy = 20xl, = —0.5 mA | 2° 3.0 26 Volts
Voltage Ng284 | (Refer to Notes 6 and 9)
N8285 2.6 3.0 2.6
All Vee =50V, Iy = 6xl. = 9.6 mA 0.4
Vo, (*0”) S8284
Output LOW | 58285 | V.. =4.75V, Iy = 6xl = 9.6 mA 04 02 %4 | voits
Voltage N8284 | (Refer to Note 6)
N8285 0.4 0.2 0.4
Vi (“17) ggggg 2.0 2.0 2.0
{?opltlat I-;IGH NB284 Veey = 5.25V, Voo =475V Volts
g N8285 2.0 2.0 2.0
v, (“0") gggg‘; 0.8 08 0.8
Input LOW Naze4 Veey =5.26V, Voo =475V Volts
Volta
oltage N8285 0.8 0.8 0.8
1:(“0") $8284 —1.6 -1.6 -1.6
Input Load 58285 _ _ ) ) :
Current Nazga | Veon =525V, Ve =04V mA
(CE,CP,U/D) N8285 —1.6 —1.6 ~1.6
I,(0") S8284 -32 -32 —32
Input Load SB285 |\ =5.25V,V, =04V mA
Current N8284 CcCH = = L 2 ao
(©n N8285 -3 -3
1(0™) 58284 —6.4 —6.4 —6.4
Input Load 58285 _ _ ) ) )
Coent Nozga | Veon =525V, Ve =04V mA
(SET, RESET) | N8285 —6.4 —6.4
lp(*1”) ggggg 25 25 25
Reverse Input _ -
Corrent Nooaa | Vecn =825V, Vg =45V nA
(CE,CP,U/D) N8285 25 25 25
1(“1") S8284 7 7
Reverse Input | S8285 |\, . 25V V. = 4.5V IS 5 5 nA
Current Ng2g4 | coH T TEU L TRT 75 75
(cn N8285 75
T(“1”) S6284 125 125 125
Reverse Input | S8288 |\ 5 o5y, vg =45V nA
Current Ng2gg | ~CoH T TN T TR T
(SET, RESET) | N8285 125 125 125
Lv 58284
N 88285 | Ve =5.0V, I =10mA
{;'F;:’; l:t"h N8284 | (Refer to Note 8) 6.0 Volts
oltag N8285
1 88284
SC .
Output Short | o288 | v —50v —20 —70 mA
Circuit Current N8285
58284
Po 58285
Power Ne2ga | Veen =525V 270. 360 | mw
Dissipation N8285

Note 1. Maximum current defined by DC Input Volitage.

2. Pulse tested.

3. Al vcltag_? and

not

e d to the ground
are left electrically open.

4. All measurements ere taken with ground pin tied to zero volts.
§. Output source current Is supplied through a resistor to ground.

6. Output sink current is supplied through a resistor to Vcc.

7. One DC fan-out is defined as 0.8 mA.

8. This test guarantees operation free of input latch-up over the specified
operating supply voltage range.

9. To set Q; and Q3 HIGH on the 8285, connect Qs to CE, momentarily ground
SET, and count down. The counter will stop at BCD-7 (0111).



+25°C

Switching Characteristics Test Conditions Min Typ  Max Units
torr (Clock to Out) Vee =50V 20 nA
ton (Clock to Out) Refer to Figure 1 20 nA
tor (Set/Reset to Out) Vee =50V 15 nA
ton (Set/Reset to Out) Refer to Figure 2 15 nA
toee (Cl to CO) Vee =50V 15 nA
ton (Gl to CO) Refer to Figure 3 15 . DA
Count Frequency Vo= v 20 30 MHz
Clock Min “1” Interval cc=50 20 15 . ns
Set-Up Time
Cl, CE,U/D Vee =50V 15 25 ns
CJ, CE, U/D Release Time Vee =50V 0 ns
Set/Reset Hold Time Vee =50V 20 ns

DEFINITION OF TERMS

SUBSCRIPT TERMS:

F Forward, applying to LOW inputs.

H HIGH, applying to a HIGH logic level or when used with V¢
to indicate high V. value,

I Input.

L LOW, applying to a LOW logic level or when used with V. to
indicate low V¢ value.

O Output.

R Reverse, applying to HIGH inputs.

FUNCTIONAL TERMS:

Asynchronous Inputs Outputs (flip flops) change state on command
from these inputs independent of the clock pulse.

CE Count Enable LOW inhibits the counter. Outputs Q,, Q,, Q;, Q,
and Q, remain unchanged.

Cl Carry In LOW inhibits the counter and forces Carry Out (CO)
to LOW. Outputs Q, Q,, Q;, Q, and 64 remain unchanged.

CO Carry Out output is HIGH whenever Carry In (Cl) is HIGH and
the counter is either in the “Up” count mode and at maximum count
(9 for 8285; 15 for 8284) or in the “Down” count mode and at
minimum count of zero.

Fan-Qut The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

Hold Time The minimum time required for the logic level to be
present in order for the outputs to respond.

Input Unit Load In the HIGH state it is equal to I; and in the LOW
state It is equal one half I..

Maximum Count The highest number the counter can attain (9 for
8285 and 15 for 8284).

Minimum Count The lowest number the counter can attaain (zero
for both.counters).

Q,, Q,, Q,, @, Outputs The four TRUE outputs.

Q, Output The FALSE output of the most significant bit.

Reset Input A LOW on this input causes the counter to reset
asynchronously to zero. Simultaneous Set and Reset LOW is an
undefined condition.

Rd Asynchronous direct Reset Input. A LOW on this input causes
output Q to go LOW.

Sd Asynchronous direct Set Input. A LOW on this input causes
output Q to go HIGH.

Synchronous Counter All outputs (flip flops) change state o
command from the clock. :
T (trigger) Flop Flop The fiip flop output changes state on the
clock pulse when the T input is HIGH. The output remains un-
changed when the T input is LOW.

Set Input A low on this input causes the counter to preset asyn-
chronously to maximum count (9 for 8285 and 15 for 8284). Simul-
taneous Set and Reset LOW is an undefined condition.

U/D (Up/Down) Input This input controls the count direction. A
HIGH for up count and a LOW for down count.

OPERATIONAL TERMS:

1(“0”) Forward input load current for unit input load.

Input Latch Voltage The breakdown voltage of an input with other
inputs of the same input transistor grounded.

loy Output HIGH current forced out of output in Voy test.

lo, Output LOW current forced into the output in V, test.

I(“1”) Reverse input load current with V,, applied to input.
Negative Current Current flowing out of the device.

Qutput Short Circuit Current The amount of current a HIGH output
can source when shorted to ground.

Positive Current Current flowing into the device.

Power Dissipation The product of the worst case supply current
and the maximum supply voltage.

Vi, Minimum logic HIGH input voltage.

V,. Maximum logic LOW input voltage.

Vou(#1”)  Minimum logic HIGH output voltage with output HIGH
current |, flowing out of output.

Vo (“0”) Maximum logic LOW output voltage with output LOW
current |, into output.

V. Forward LOW input voltage, for forward input current (I;) test.
Vi Input reverse HIGH voltage applied for input leakage current
(Ip) test.

SWITCHING TERMS: (All switching times are measured at the 1.5 V
logic level)

Clock Min “1” Interval The minimum clock pulse width required
for proper counter operation.

Count Frequency The maximum clock input frequency allowed for
proper counter operation.

Release Time The maximum time allowed for the logic level to be
present at the input prior to the clock transition from HIGH to LOW
in order for the counter not to respond.

Set Up Time Minimum time required for the logic level to be
present at the input prior to the clock transition from HIGH to LOW
in order for the counter to respond.

tor (Clock to Out) The propagation delay from the clock signal
HIGH-LOW transition to an output LOW-HIGH transition.

toy (Clock to Out) The propagation delay from the clock signal
HIGH-LOW transition to an output HIGH-LOW transition.

Yorr (Sel/ﬁeset to Out) The propagation delay from the Set or
Reset signal HIGH-LOW transition to the output signal LOW-HIGH
transition. .

toy (Set/Reset to Out) The propagation delay from the Set or
Reset signal HIGH-LOW transition to the output signal HIGH-LOW
transition.

tore (C1 to CO) The propagation delay from the Carry In signal
LOW-HIGH transition to the Carry Out signal transition.

ton (CI to CO) The propagation delay from the Carry In signal

HIGH-LOW transition to the Carry Out signal HIGH-LOW transition. 2.29



SWITCHING TIME TEST CIRCUITS/WAVEFORMS

Clock @ Outputs Propagation Delay (t,, and t)

LA |

SET RESETCE C1 U/D

v
W= e
Vin lcp  Ama2s4/e285  CO——

C1 9% 0 9 T4 'ON"J — toFF
5192 | | :
l ‘ 1_.____4 VouT~— — — £ —— X — — L5y
—_——
LOAD PER EACH OUTPUT
- 1602
Vout 26V Vi PULSE AMPLITUDE = 2.6V

PULSE WIDTH = 26 ns AT 1.5V
FREQUENCY = 5MHz
%93 18pF

Figure 1

Set/Reset Mode (1, and t,)

Veg =50V
v
cc Q oUTPUT
CARRYIN ¢ °
COUNT ENABLE 1608
' upoowN 93 —-— 28v
cLock a 3
PULSE A RESET Skits I 18pF PULSE A AND B
PULSE B J_L - LyRICAL LOAD PULSE AMPLITUDE = 2.6V
s1q = = PULSE WIDTH (g) = 25 ns
519 FREQUENCY = 5 MHz
tg = tg = 5 ns AT 10% TO 90% POINTS
Figure 2
Carry in/Carry Out (o, and t;)
CARRY IN
Vee “q_F"‘ -
COUNT ENABLE| CARRY OUT CARRY OUT
cLOCK . -
SET 16082 ON E‘[ |- torF
CARRY OUT| 26V
CARRY IN CARRY IN 18 pF CARRY IN PULSE
510 2 UP/DOWN Sk P PULSE AMPLITUDE = 2.6V
> [ T PULSE WIDTH (g = 50 ns
RESE FREQUENCY = 10 MHz

tg = tg = 5ns AT 10% TO 90% POINTS

Figure 3

2-30




TRUTH TABLES Am8284/85 LOADING RULES
Input Fanout
Unit Load Output Output
Input/Output Pin No.'s LOW HIGH HIGH Low
] t
nput Output CE 1 2 1 — —
A h S
sync n';nous 1e| Reset | @ Q, Q, Q, Cl 2 2 3 — —
Am8284/8285 0 V] 0 0 0
Am8284 only 0 1 11 11 co 3 - - 20 12
AmB8285 only 0 1 1 0 0 1 Q, 4 — —_ 20 12
TABLE ) Q, 5 — —_ 20 12
u/D 6 2 1 — —
GND 7 — — — —
Input Output cp 8 2 1 —_ —
Synchronous Set Reset CI CE U/D| Function Q 9 — _ 20 12
AmB8284/8285 1 1 0 X X | NoChange Q, 10 - = 20 12
AmB8284/8285 1 1 X 0 X | No Change Q, H — — 20 12
Amg284/8285 1 1 1 1 0 |Count Down Set 12 8 5 _ _
AmB8284/8285 1 1 1 1 1 Count Up
Reset 13 8 5 —_ —_
X = Don’t Care TABLE Il
Vee 14 — — — —_
MS) INTERFACING RULES
Equivalent
Interfacing Input Unit Load
Digital Family HIGH LOW
Advanced Micro Devices Series 9300 1 1
'FSC Series 9300 1 1
Tl Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1
INPUT/OUTPUT INTERFACE CONDITIONS
Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
OUTPUT DRIVING INPUT LOAD
30 P v . DRIVEN'LOW"
ﬂ 28 MINIMUM LOGIC
5 26} “HIGH” OUTPUT Vo, OUTPUT | LOAD
S ;4| _voLTace — cc |
q 22~ VoH, NOISE |
£ o T . !
Zs 1Hy OFF Ig
R MINIMUM LOGIC |
= F “HIGH" INPUT |
54 VOLTAGE
S 12 ] ON
510 t Vi, |
S8 NOISE MAXIMUM LOGIC ON |
E ol v IMMUNITY “LOW" INPUT 1
3° oL, {Low level) VOLTAGE GND = VloL L
b5 04 F=RXmO - -
0 02 [ “LOW"” OUTPUT
0.0
DRIVING DEVICE DRIVEN DEVICE . Current Interface Conditions — HIGH
QUTPUT DRIVING INPU"I’ LOAD
Vee 'HIGH" ‘{ DRIVEN'HIGH'
N [S] |
VOH1—__ _ Vin, o |
Kz Vit, e :
I |
DAIVING DRIVEN OH R
DEVICE DEVICE — o | o
v I o OFF
OFF | l
|
GND = =
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PHYSICAL DIMENSIONS
Dual-In-Line

Hermetic Molded

%
— Q [AWAWANANA! {8\
280
220
o1 7
VAVAVAVRVAVAY
700 ey,
NOM. % 020 “%gg'"i
MIN.
S v —
125 MIN %9‘%

Fad dlplglad [ R P

N

Metallization and Pad Layout
85 x 107 Mils

13 RESET

v e ADVANCED
MICRO

o DEVICES INC.
901 Thompson Place

® 0 Sunnyvale

California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product. (2)



Am9300

Four-Bit Shift Register

Distinctive Characteristics:

* 100% reliability assurance testing including high tem-
perature bake, temperature cycling, centrifuge and
package hermeticity testing in compliance with MIL-
STD-883.

* Mixing privileges for obtaining price discounts. Refer
to price list.

® Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am9300 Four-Bit Shift Register can be operated in serial
or parallel shifting modes. Synchronous shift occurs after
the LOW to HIGH transition of the clock pulse (CP) input.

An asynchronous Master Reset (MR) input allows the setting
of the four TRUE outputs to LOW, independent of the state of
the other inputs.

The Parallel Enable (PE) input selects the operating mode:
Serial Shifting (Parallel Enable—HIGH)

Data is entered to the register first bit location, Qu, via the J
and K inputs synchronous with the Clock Pulse (CP). Data is
shifted on consecutive clock pulses to Q,, to Q;, to Q;, and out
of the register via Q.. J and K inputs can be operated separately
or together as shown in Truth Tables | and Il. There are no re-
strictions of the J or K inputs for logic operation (‘‘ones trap-
ping” not possible).

Parallel Shifting (Parallel Enable—LOW)

The register is operated as four synchonous clocked D-type

LOGIC DIAGRAM/SYMBOL

Py Py P3

4 5

Ll

9
PE

and —55°C to +125°C temperature ranges.

flip-flops as described in Truth Table Ill. The four D flip-flop 22— Po P1 P2 Pg
inputs are Po, Py, P; and P, and the corresponding four TRUE © & Am3300 a “
outputs are Qo, Q;, Q: and Qi. The FALSE output Q; of bit 3
four is also provided. Data is entered synchronous with the 3I=QK MR q 0 0, 0
clock pulse.
T \l l l Vee = PIN 16
115 14 13 12 GND = PIN8
Am93300 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
R 1 16 vee
®
i 15 ] q
Package Order
Type Number % []s ul] q
Molded DIP = UBM930059X
P 4 13
Hermetic DIP U7B930059X o L ] o
Hermetic DIP U7B930051X n s 12[] a
Hermetic Flat Pak. U4L930051X
Dice , + UXX9300XXD P []e ] g
23N 10 E] cp
GND | g r 2 PE

Note 1: The dice supplied will contain units which meet both 0°C to +75°C

NOTE: PIN 1 s marked for orientation.
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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 —05Vio +7V
DC Voltage Applied to Outputs for High Output State —0.5Vto +Vc max
DC Input Voltage ~0.5Vto+55V
Output Current, Into Outputs 30 mA

DC Input Current

—30mA to + 5.0mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Amg30059X T, = 0°C to +75°C Ve = 4.75V105.25V
Amg30051X T, = =55°Cto +125°C Vo = 4.50 V10 5.50 V
Parameter Description Test Conditions Min Typ (Note 1) Max Units
Vee =MIN, 1oy =—0.48mAQ
Vv, Output HIGH Voltage cc OH 03 24 3.6 Volts
oH P 9 Viy =V 0r Vi Iy =~0.64 s
Vee = MIN,, I, =16 mA
" Output LOW Voltage cc ‘oL 0.2 0.4 Volts
o Vin=VigorV,
v, Input HIGH Level Guaranteed input logical HIGH 20 Volts
H voltage for all inputs
Vi, Input LOW Level Guaranteed input logical LOW 0.8 Volts
valtage for all inputs
Unit Load
Vee = MAX, V=04V —-1.0 —1.6 A
(Note 2) Input LOW Current ce N m
UnitLoad
Vee = MAX, V=24V 4.0 40 A
[ Input HIGH Current ce N *
(Note 2) Input HIGH Current Voo = MAX., V) =55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX,, Vg = 0.0V -20 —80 mA
Am930051X 60 86 mA
I Power Supply Current Vee = MAX.
cc PPy e Am930059X 60 85 mA
Notes: 1) Typical limits are at Voo = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (7, = 25°)
Parameters Description Test Conditions Min Typ Max Units
t Turn Off Delay (CI
od+ urn Delay (Clock to Q HIGH) Vee =50V, C, = 15pF 10 20 35 ns
' Turn On Delay (Clock to Q,., LOW) 10 20 35 ns
pd-= Turn On Delay (Clock to Q, LOW) 12 25 45 ns
CP,, Min. Clock Pulse Width 15 35 ns
b HIGH Data Set-up Time (J, K, or P) 0 17 35 ns
A LOW Data Set-up Time (J, K, or P) 0 17 35 ns
t, (FE) Set-up Time for PE Vee=5.0V, C =15pF 10 26 45 ns
t.a (MR) | Reset Time (MR to Q, LOW) 10 35 65 ns
t,.. (MR) Recovery Time for MR 20 35 ns
MR, Min. Reset Pulse Width 15 35 ns
f, Maximum Shift Right Frequency Vee=5.0V, C =15pF 15 25 MHz

Note: The "'set-up time” is defined as the time required, relative to the clock, for a LOW to HIGH edge (tsH) or a HIGH to LOW edge (itsL) to propagate

through internal delays. Logic transitions occurring before ts max are
not to be

Transiti b

the ‘‘release time’ for a HIGH.

d to be

those occurring after ts min. are guaranteed
ts max and ts min. may or may not be detected. The minimum set up time for a LOW is sometimes called



JEFINITION OF TERMS

UBSCRIPT TERMS:

HIGH, applying to a HIGH logic fevel or when used with V¢
) indicate high V. value.

Input.

LOW, applying to LOW logic level or when used with V. to
dicate low V.. value.

Output.

UNCTIONAL TERMS:

p Input  Asynchronous direct clear input.

Input The logic input for the D-type flip-flop.

-Type Flip Flop A delay memory element having a single input
nd an output equal to the input one bit-time earlier.

an-Out The logic HIGH or LOW output drive capability in terms
[ Input Unit Loads.

iput Unit Load One T°L gate input load. In the HIGH state it is
jual to I and in the LOW state it is equal to I,.

CFlip Flop Properties similar to an RS Flip Flop except that
= K = 1is allowed. Refer to Truth Table I.

K Inputs The logic inputs for setting the Q, flip flop of the
gister in the JK Mode. Refer to Tables | and Il.
‘R Input The master reset input.

E Input The input for selection of parallel or serial shifting of the
igister. Parallel Enable (PE) LOW selects parallel shifting operation.

» P1s P, Py Inputs  The inputs for data entry into the four synchro-
aus clocked D-Type Flip Flops. Refer to Table I1l.

o Q) @, Q; Outputs  The four outputs of the 9300 register flip
aps.

o ()  The output after the n’th clock pulse.

o (1) The output after the (n+-1) clock pulse.

', Output The inverter output of the Q, register flip flop.

PERATIONAL TERMS:

~ Forward input load current, for unit input load.

W Output HIGH current, forced out of output in Vg, test.
. Output LOW current, forced into the output in V, test.
, Reverse input load current with V,,; applied to input.

Negative Current Current flowing out of the device.
lcc  The power dissipated within the circuit with input and output
terminals open.

Positive Current Current flowing into the device.

Viy Minimum logic HIGH input voltage. Refer to figure 4.

V. Maximum logic LOW input voltage. Refer to figure 4.

Vou Minimum logic HIGH output voltage with output HIGH
current |, flowing out of output.

Vo, Maximum logic LOW output voitage with output LOW current
lo, into output.

SWITCHING TERMS: (All switching times are measured at the 1.5 V
logic level)

CP Clock Pin, pulsed. The subscript, if any, refers to pulse wave-
shape.

CPPw The minimum clock pulse width required for proper register
operation.

f,. The shitt right frequency of the register.

ﬁﬁpw The minimum pulse width for resetting the register flip-flops.
t,_ The propagation delay from the clock signal LOW-HIGH
transition to an output signa! HIGH-LOW transition.

ta, The propagation delay from the clock signal LOW-HIGH
transition to an output signal LOW-HIGH transition.

tpd_(ﬁ) The propagation delay from the master reset signal
HIGH-LOW transition to the TRUE output signal HIGH-LOW transi-
tion. Refer to Figure 2.

t..(MR) Recovery time for MR defined as the minimum time re-
quired between the end of the reset pulse and the clock transition
from LOW to HIGH in order for the flip flop(s) to respond to the
clock.

t, Set-up fime defined as the time required for the logic level to be
present at the data inputs prior to the clock transition from LOW
to HIGH in order for the flip flop(s) to respond. Good data should
be present at all times between t. max and t, min.

!,(ﬁ) Set-up time for the Parallel Enable is defined as the
time required for the logic level to be present at the Parallel
Enable (PE) prior to the clock transition from LOW to HIGH in order
for the flip flop(s) to respond.

Input Characteristics
Input Current Versus Input Voltage
cp PE R,J,K P, P,P, &P,
0 — o T o 7
|- TA =25°C I TA=25°C II L Ta=25°C
< 05 ] < 10 | o4
< .

i 1o Il : | ";Zm PEC LIMIT ' /
e = Xi] NCS S b N
z 1 z T2 Ve Ig) E s L oS
€15 2ol = my 430051X w NS SPEC LIMIT
3 5 & —,SPECLIMIT 5 -30 vee =565V = ‘(?\d* Vg g

20—+ A Weip e / | 3 < 930051
5L V. 930051x 5 4 | £ 12 Vee =55V

< 2 AN =
< el Vee =65V . g 40 z ||
T2 T T T B SPEC LIMIT
L + SPEC LIMIT (V. Ig) . SPECLIMIT 16 A (Ve Ig}
Z30 2 930059 £ 50 Ve, I =z — eagosox
{ vee =525V | 930059X t—— veo - 5.25v
I Ve = 56.25V
35 L1 6.0 20 P
1.0 o 10 20 30 1.0 ) 10 20 30 e o 10 20 30
V| — INPUT VOLTAGE - VOLTS ViN— INPUT VOLTAGE ~ VOLTS V| ~INPUT VOLTAGE~VOLTS
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Output Characteristics

Output Current Versus Output Voltage

Low State

50 L
E - TA=25°C
.40
-
g
E s/
3 i
e R SPEC LM
2 50 | Vo lou)
5 g Z
3 S ~ Voca5v
= 10 _,;\/ SPEC LIMIT
3 Vo lol)
< 930059%

0 V475V

0 02 04 06 08 10 12

VOUyT — OUTPUT VOLTAGE — VOLTS

Q, Q;, Q;, Q;)

High State

I RRBANEaNZE N
Ta=25C
< A | SPEC LIMIT
Pt -?CECL:MIT S/ Vo, 'on!
R ) g heccod
= £ Vee = 475V
10 | b cc
E Vee =45V a8
o
3 45 [ &/
s </
2 A
E 2
£
° /
: 4
525
o
30

10 0 10 20 30 40 50
VOuT — OUTPUT VOLTAGE — VOLTS

Switching Characteristics

62
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.— PROPAGATION DELAY —ns

28

tpd

Turn

On Delay

Clock To Q,
Output Vs Temperature

Vee=50V |

1

930051

—t—1SPEC LIMI

[

I 1

T —-\g//
X _] $

N4

/
]

S‘—-

SPEC LIMIT
[ 930059X

!

ﬁv\ck =

[

65 -35 -15 +5

25 45 65 85 105125
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Turn Off Delay

Clock To Q,
Output Vs Temperature
& Veesov [ |1
= /
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5 — 930051
8 a4
z
I
= 36
<
2 ] N %_
S 28 V A
£ || sPEC LIMIT __4"
1 “930059X
+ 20
2
12

55-35-15 5 25 45 65 85 105125
TEMPERATURE-"C

SWITCHING TIME WAVEFORMS
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CPow

CP
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CPpw =

le—— tsH MIN

S
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fe——tsL MIN

5L MAX -
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MAX trec (MR)
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TRUTH TABLES

Serial Shift (Paraller Enable — HIGH)
K Input — Active LOW

Am9300 LOADING RULES (in unit loads)
Output Drive (Note)

Input Output Output
Input/Output  PinNo.’s UnitLoad HIGH LOwW

J K | Q) MR 1 1 — —
Lot J 2 1 - -
L H Q, (t) no change K 3 1 — —_
H L Q, (t,) toggle P 4 1 _ —
H | H H o
P, 5 1 — —
Table | P, 6 1 —_ —_
J&K P, 7 1 — —
Connected Quftas)) GND 8 — — —_
L L PE 9 23 — —
H H cp 10 2 - —
Table It Q,(F) 11 — 16 10
. Q, 12 —_ 12 10
Parallel Shift (Parallel Enable — LOW) Q, 13 — 12 10
D-Input Output Q (t,, ) Q, 14 —_ 12 10
(Pc, P, P, or P;) (Qoy Q,, Q, or @;) Q, 15 - 12 10
L L Vee 16 — — —
H H Note: 10 loads are allowed on any output, but the total

number of loads on all outputs must not exceed 30. A unit
load is defined as 40uA at 2.4V and 1.6mA at 0.4V,

Table [l
MSI INTERFACING RULES )
Mode Selection . Equivalent
__ IR Interfacing Input Unit Load
PE|P, P, P, P,| 4 K |MR Digital Family HIGH LOW
Serial Shift Hlx x x X Refer to H Advanced Micro Devices 9300/2500 Series 1 1
Table | &1 FSC Series 9300 1 1
Paralle! Shift L |Referto Table lll X X H Tl Series 54/7400 1 1
H = HIGH Voltage Level Signetics Series 8200 2 2
L = LOW Voltage Level - -
X = Don’t Care National Series DM 75/85 1 1
DTL Series 930 12 1

OUTPUT/INPUT VOLTAGE LEVE!.S - VOLTS

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH

30—
28 MINIMUM LOGIC
26 |- “HIGH" OUTPUT
VOLTAGE Von,
Y] - L S—
22 ViH,
20}
NOISE MINIMUM LOGIC
18— IMMUNITY “HIGH" INPUT
161 (High fevel} VOLTAGE
14
w2
10 - Vi,
O8I maxituM LoGIC MAXIMUM LOGIC
O-GP il “LOW” INPUT
04| VOLTAGE
NOISE
021= - IMMUNITY
X — (Low leve)
DRIVING DEVICE DRIVEN DEVICE
VoH, Vin,
o— o —— ———— —— o—| o
Vou, ViL,
DRIVING DRIVEN
DEVICE DEVICE

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
“LOW” | DRIVEN"LOW®
Vee T
|
|
OFF { i
I
oN
O | o— 1
ON |
|
GND = TloL =
Current Interface Conditions — HIGH
OUTPUT DRIVING INPUT LOAD
“HIGH~ | DRIVEN'HIGH*
vbb I
|
I
ON
|
lon [
|
| OFF
OFF |
|

GND = =

Figure 4
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PULSE
GEN

SWITCHING TIME & SHIFT RIGHT FREQUENCY TEST CIRCUIT

Ve = #5.0V
%3
L; L ]5 Ia 7 e
2, PE Py Py Py Py
1
101 e Am9300 o p—
3
TTiL 9002 ] K MR 0y Q, Q; Q3 GND
1 |15 J1a |13

12 la

Cy includes
probe and jig
capacitance

Puise Generator Output
1. Switching Time (tpd+
Rise Time <15 ns
Fall Time <15 ns
Amplitude =< 4V
Freq. = 2 MHz with pulse width
adjustment so that V| has

& tp d-) Tests

duty cycle of approx. 50%.

2. Shift Right Frequency Test
Rise Time <15 ns
Fall Time < 16 ns
Amplitude == 4V
Freq. = 15 MHz with pulse width
adjustment so that V . has

® ® o
Vout Vout Vout Vout Vour duty cycle of approx. 50%.
Figure 5
PHYSICAL DIMENSIONS
Dual-In-Line
Hermetic Molded

[ f P Y Y ]

16

9
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Advanced Micro Devices can not assume responsibility for use of any circuitry described other than’ circuitry entirely embodied in an Advanced Micro Devices product. (5)




Am93L00

Low-Power Four-Bit Shift Register

Distinctive Characteristics
* 100% reliability assurance testing in compliance with

» 75 mW typical power dissipation MIL STD 883
* 10 MHz typical shift rate e Fully synchronous shifting and loading
FUNCTIONAL DESCRIPTION LOGIC DIAGRAM

The Am93L00 is a four-bit universal register consisting of
four D-type master-slave flip-flops. The flip-flops are all
clocked by Cr, accepting data into the masters when Cs is
LOW and transferring data to the slaves when C; is HIGH.
The outputs of the four flip-flops are Qu, Qi, Q. and Q.. A
complemented output of Q; is also provided. Data enters the
flip-flops synchronously from either of two sources, depend-
ing on the state of the parallel enable (PE). When PE is
LOW, then each flip-flop accepts data_from its corresponding
P input (Ps, P, P;, and P;). When PE is HIGH, a right shift
occurs, with the last three flip-flops accepting data from
the flip-flops on their left and the first flip-flop accepting data
via the J and K inputs. The J and K inputs may be tied
together to form a single D input to the first stage. A syn-
chronous master reset (MR) forces all flip-flops to the “0”
state (outputs LOW) regardless of any other inputs.

The 93L00 may be used as a parallel to serial converter, a
serial to parallel converter, a left/right shift register (by tying
Q. to P._i), a four-bit counter, or as four D flip-flops.

LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL Loads 93L Loads
Input Loading HIGH LOW  HIGH LOW s 4 5 & 1
J,K P, P,P,P,MR | 0.5 0.25 1.0 1.0 L l I | |
C; 1.0 0.5 2,0 2.0 ) S PE Py Py Py Py
PE 1.15 0.575 23 23 0 ¢ Am93L00 as n
Output Drive HIGH LOwW HIGH LOowW =K wa o o @ 0
All Outputs 9 3 18 12 T I I |
Vee = PIN 16
NOTES: cc =
1) A TTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 4A oo GND = PIN8
2) A 93L unit load is specified as 0.3 V at —400 zA LOW, 2.4 V at 20 uA
3) Enoudh output LOW current is avaifable to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.
Am93L00 ORDERING INFORMATION MAXIMUM RATINGS (Above which the useful life may be impaired)
Pglg:kage Ten&peratu re NOrdgr Storage Temperature —65°C to +150°C
ype ange ,um er T t Ambient) Under Bi ~55°C to +125°C
16-Pin Molded DIP 0°Cto +75°C  UBMOBLODSOX . | Loperawure (Ambleny Under Blas : _ o +
16-Pin Hermetic DIP 0°C to +75°C 7893L0059X Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto+7V
16-Pin Hermetic DIP U7IE93|L_0051)>(( DC Voltage Applied to Outputs for High Output State ~0.5 Vto +V¢c max
16-Pin Hermetic Flat Pak U4L93L0051X - DG Input Vi _
Dice UXX93LOOXXD nput Voltage 0.5Vto +55V
Output Current, Into Outputs 30 mA
DC Input Current (Note 1) —30 mA to +5.0 mA
Note: The dice suppli itain “Units which meet both 0°C to +75°C
and —553(:,‘,,&@ ;M‘mperature ranges. Note 1. Maximum current defined by DC input voltage.

ek
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless Otherwise Noted)

AmS3L0059X T, = 0°C to +75°C Vee = 475V 105.25V
AmO3LO051X T, = —55°Cto +1259C V.. = 4.50 V10 5.50 V
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, I, = —0.36 mA :
V Output HIGH Voltage cC ’ OH 2.4 3.6 Volts
o Vin=Vigorv,
Vee = MIN,, I, = 4.92 mA
V Output LOW Voltage cc ' OL 0.15 0.3 Volts
o Vin=VigorV,
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts

voltage for all inputs

A Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs

| 93L Unit Load

= MAX. =0. —0.25 —0.4 mA

(Note 2) Input LOW Current Vee X Vi =03V
93L Unit Load

= MAX,, V,y = 2.4V 2.0 20 A
I Input HIGH Current Voo = MAX., Viy #
(Note 2) Input HIGH Current Vee = MAX, V=55V 1.0 mA
Ise Output Short Circuit Current Vee = MAX,, Vo = 0.0V —2.5 ~16 —25 . mA
lec Power Supply Current Ve = MAX. 15 23 mA

Notes: 1) Typical limits are at Voo = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules}

SWITCHING CHARACTERISTICS (7, = 25°¢)

Parameters Description Test Conditions Min Typ Max Units
toas Turn Off Delay (Clock to Q; HIGH) Vee =50V, C, = 15 pF 28 55 65 ns
toa— Turn On Delay (Clock to Q, LOW) 33 65 75 ns
CP,. Min. Clock Pulse Width 25 50 60 ns
LA HIGH Data Set-up Time (J, K, or P) 35 55 85 ns
oo LOW Data Set-up Time (J, K, or P) 20 30 50 ns
t, (PE) Set-up Time for PE Vec =50V, C =15pF 70 110 ns
tq_ (MR) Reset Time (MR to Q, LOW) 40 80 100 ns
... (MR) Recovery Time for MR 28 55 80 ns
MR, Min. Reset Pulse Width 25 50 70 ns
f.. Maximum Shift Right Frequency Vee =5.0V, C = 15pF 5 10 MHz

Note: The *'set-up time” is defined as the time required, relative to the clock, for a LOW to HIGH edge (tsH) or a HIGH to LOW edge (isL) to propagate
through interna! delays. Logic transitions occurring before ts max are guaranteed to be detected; those occurring after ts min. are guaranteed
not to be detected. Transitions between ts max and ts min. may or may not be detected. The minimum set up time for a LOW is sometimes called
the ‘“‘release time” for a HIGH.

SWITCHING TIME WAVEFORMS

at least
CPow ] C———— [—— [___—
cp 7 1.5V
: 7 at Jeast
c

pw

1SL MAX -s=d tgH MAX —ei

S

tsL MIN

'S{PE)___| ts (PE) le—_ AT LEAST
max mMax trec (WR)
MIN ——= p— l;i——d
" WA AEAAASAAAY — A
MICRO
DEVICES INC.
et 901 Thompson Place
Sunnyvale
\ \ \ \ California 94086
° VW (408) 732-2400

TWX: 910-339-9280
TELEX: 34-6306
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Am9301

Demultiplexer/One-of-Ten Decoder

* 100% reliability assurance testing in compliance with
MIL-STD-883

e Can be used as one-of-eight decoder with active LOW
enable

Distinctive Characteristics:

e 22 ns typical propagation delay
e Does not respond to codes above 9

FUNCTIONAL DESCRIPTION LOGIC SYMBOL

The Am9301 Demultiplexer/One-of -Ten Decoder accepts four
active High BCD inputs and selects one-of-ten mutually ex-
clusive active LOW outputs as shown in Truth Table ll. The

logic design’ of the 9301 insures that all outputs are HIGH
(unselected) when binary codes greater than nine are ap-

15

14

1

2

plied to the inputs. The inputs A, Ai, A;, and A; of the 9301 P A Ay A
correspond to the respective binary weight of 2°, 2!, 2%, and 2.
1/10 DECODER
Am9301

Incoming data on input As;, can be demultiplexed to either of
the eight outputs, zero through seven, with binary addressing
at inputs A, A, and A, This demultiplexing capability is
illustrated in figure 5.

bl

1312 11 10

& —Of
o —Qlw
~—0c

i

© — >
0 ——

The most significant input, A;, produces an inhibit function
when the 9301 is used as a 1-of-8 decoder with binary add-
ressing at inputs A, iAi, and A,. The 1-0f-32 decoder, in figure
6 illustrates the inhibit function.

Ve = Pin 18
Gnd = Pin8

LOGIC DIAGRAM

ADDRESS

Az A2 At Ag
23 22 2 2o§
T T
T T £ i e 1 |
[11] L L 1
3 K] 7 s 5 3 3 2 T I

Am9301 ORDERING INFORMATION

CONNECTION DIAGRAM

Top View

Note: The dice supplied will contaln units which meet both 0°Cto +75°C and
—55°C to +125°C temperature ranges.

A2 A3 Sour Bout 7ouT Bout JoUT GND

NOTE:

Package Temperature Vec Ao At Oout Tout 2out 3ouT “4ouT
Typo. Range NO000n
16-pin Molded DIP U6M930159X P S TR
16-pin Hermetic DIP U7B930159X "
16-pin Hermetic DIP U7B930151X
16-pin Hermetic Flat U4L930151X 1
Dic Note UXX9301XXD
2 3 4 5 6 7
guuuy

PIN 1 is marked for orientation.
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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+7V
DC Voltage Applied to Outputs for High Output State —=0.5Vio 4V max
DC Input Voltage —~05Vto 455V
Qutput Current, Into Outputs 30 mA

DC Input Current

—30 mA to +5.0 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

830159X T, =0°C to +75°C Vee=5.0V £5%
030151X T, =-—55°C 1o -+-1259C V=50V £10%
Parameters Description Test Conditions Min. Typ- (Note 1) Max. Units
Vee = MIN,, I, = —0.8 mA
Vou Output HIGH Voltage CC ' 'OH 24 3.6 Volts
Vin=ViyorV,
Vee = MIN, 15, =16.0 mA -
Voo Output LOW Voltage cc * oL 0.2 0.4 Volts
Vin=ViyorVy
Vi Input HIGH Level Guaranteed inPut logical HIGH 20 Volts
voltage for all inputs
Vi Input LOW Level Guaranteed inPut logical LOW 0.8 Volts
voltage for all inputs
| Unit Load - : = — —
(r‘«'}ne 2 Input LOW Current Vee = MAX,, V=04V 1.0 1.6 mA
Unit Load
. = . = 2. 1
I Input HIGH Current Voo =MAX., Viy =24V 60 40 #A
(Note 2) Input HIGH Current Vee = MAX, V=55V 1.0 mA
Isc Output Short Circuit Current Vee = MAX, Vo ; =00V —20 —-70 mA
930151X 27 44
I Power Supply Current Vee = MAX.
© ce 930159 27 42 mA
Notes: 1)} Typical limits are at Vee =50V, 25°C ambient and maximum toading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (see Loading Rules).
Switching Characteristics (+25°C)
Parameters Test Conditions Min Typ Max Units
tas Turn Off Delay Vee = 6.0,C, = 15 pF 10 23 35 ns
th_ Turn On Delay Refer to tigure 4. 10 20 30 ns

Note 1. Maximum current defined by DC Input Voitage.
2-42 2. Pulse tested.



PERFORMANCE CURVES

Input/Output Characteristics

Input Output
Low State High State
0.5 T 40 = 0 T T T T 1
Ta=2°C Ta=257C Ta=25°C SPEC LIMIT
o | < < 5.0 VoH lon) —
€ 5] TYPICAL . 30 £ 930151
K “[Vec= 58V =1 - 10 \ Vee=45v _|
S z [
2z & TYPICAL SPEC LIMIT z /
& 20 SPEC LIMIT
« A7 shec LIMIT (Ve Ig) E (Voo =4.75v) VoL, 'or) & 5 A —
1 930159X * 4 930159X 3 4 OH,'oH
3 e Vee=5.2 5 Vge=4.75 o / 930159
5 Y P nd £ w0 A iy 5 Veem4.75v =]
T 11 5 g
H SPEC LIMIT (V 1) ) I I | l £
25 930161X * - SPEC LIMIT 4 TYPICAL
z VeeT55Y 30 L/ Worlor) ! T Ve 50v
——— £ |+ 930151% 5 30
| | Veg =45V © ‘
340 10 20 30 40 %0 o5 ) 0.5 10 15 35016 30 50 7.0 9C

V(N = INPUT VOLTAGE - VOLTS

Vour = OUTPUT VOLTAGE - VOLTS

Vout = OUTPUT VOLTAGE - VOLTS

Switching Characteristics

Turn On Delay Time

48
. 4
F
:’ SPEC LIMIT
32 930151X |
E V| s3o1sex
Z 24 N
o ~
z N
5 N TYPICAL
2 .
2
80
Vec=50V
€= 15pF

0
65-35-.156 5 25 45 65 85105 125
T AMBIENT TEMP.°C

Turn Off Delay Time

s
SPEC LIMIT
» 40 /930151x  +—
g Y 930150x
% |
3
g A
\S
& o2a =
o
z
5 16
2
+
Beo
Ve = 5.0V
C = 15pF
o N
553515 5 25 45 65 85 105125

T - AMBIENT TEMP - °C

'EFINITION OF TERMS

UBSCRIPT TERMS: )

'HIGH, applying to a HIGH-signal level or when used with V¢
) indicate high V. value.

Input.

LOW, applying to a LOW signal level or when used with V. to
«dicate low V. value.

Output.

UNCTIONAL TERMS:

CD Binary coded decimal notation represents each of the ten
ecimal digits by a code consisting of a group of four (4) binary
igits.

Jecoder/Demultiplexer On the basis of an applied instruction,
hannels of communication are selected which connect certain
ources of information to certain destinations e.g., the distribution
f timing signals; the interconnection between arithmetic registers.

an-Out The logic HIGH or LOW output drive capability in terms
f Input Unit Loads.

Init load One T’L gate input load. In the HIGH state it is equal to
OuA at 2.4V and in the LOW state it is equal to —1.6mA at 0.4V.

OPERATIONAL TERMS:
loy Output HIGH current, forced out of output in Vg, test.

o, Output LOW current, forced into output in V,, test.

lcc The current drawn by the device under a +5.0 V power supply,
bias input terminals grounded and output terminals open.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

V,; Minimum logic HIGH input voltage.

V. Maximum logic LOW input voltage.

Vou Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
lo into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level).

toas The propagation delay measured from the Input address
transition to a corresponding output signal LOW-HIGH transition.

toa The propagation delay measured from the input address

trar?sltion to a corresponding output signal HIGH-LOW transition. 2-43



MSI INTERFACING RULES LOADING RULES
Equivalent Fanout
Intertacing Input Unit Load Input Output Output
Digital Family HIGH = LOW Input/Output  Pin No.’s Unit Load HIGH Low
Advanced Micro Devices 9300/2500 Series 1 1 A, 1 1 — —
FSC Series 9300 1 1 A, 2 1 —_ —_
Advanced Micro Devices 54/ 7400 Series 1 1 5'OUT 3 —_ -20 10
TI Series 54/7400 1 1 6our 4 — 20 10
Signetics Series 8200 2 2 7our 5 —_ 20 10
National Series DM 75/85 1 1 Eour [ —_— 20 10
DTL Series 930 12 1 §our 7 —_ 20 10
GND 8 — —_ —_—
TRUTH TABLE doun 9 - 20 10
: 3our 10 — 20 10
INPUTS OUTPUTS Bour 11 — 20 10
AAAA | 0 1 2 3 a5 6 7 8 9 Tour 12 — 20 10
L L L L L HHHHHUHHHMH 6our 13 — 20 10
HL L L HLHHHHHMHUHH 2
LHLL|HHLHHHHEHHH A 1 1 - -
HHULL HHHLMHHMHHMHH Ay 15 1 —_ —_
L L HL HHHHLHHUHHH Vv 16 — . —
HLHL|HHHUHHLHHUHIH €
L HHL HHHHHHLMHHMH
HHHL HHHHHHHLHH
L L L H HHHHMHHMHHLH
HL L H HHHHHHUHMHMHL
L HL H HHHHHHMHUHHH
H HL H HHHHMHHMHMHHH
L L HH HHHHHHUHHMHMH
H L HH HHHHHHHUHHHH
L HHH HHHHHHHHHH
HHHH HHHHHHHMHHMHMH
H = HIGH Logic Level
L = LOW Logic Level
INPUT/OUTPUT INTERFACE CONDITIONS
Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
OUTPUT DRIVING INPUT LOAD
LOW* DRIVEN'LOW"
20 Vee OUTPUT : LOAD
£ Laf asensee !
e ;‘i_ vOLTAGE___“VOHi |
24 e
3 22— Vin, OFF ! he
i o S N S |
o NOISE MINIMUM LOGIC |
o 8 IMMUNITY “HIGH" INPUT |
Q2 16| {High levet} VOLTAGE o! o t ON
g 14 \ |
5 |
; 1o Vi, GND = Yoo =
£ 08} MAXIMUM LOGIC 7 i B —— -
gooSp QMO wo LEELL | GYha
’é L it VOLTAGE Current Interface Conditions — HIGH
021~ IMMUNITY .
oob—— (Low level) S — OUTPUT DRIVING INPUT LOAD
DRIVING DEVICE DRIVEN DEVICE Vee “HIGH" : DRIVEN'HIGH'
|
|
ON I
Vo, Vi, loH [
o—] o0 —————— o— —o |
Vo, Vit, | OFF
OFF ]
DRIVING DRIVEN I
DEVICE DEVICE GND = =
2-44




SWITCHING TIME TEST CIRCUITS & WAVEFORMS

[ORM Veg® 5.0V
2k

>
PULSE
GEN

14 1 2

TTut = AL

3 %
9002 > Ag Ay A2 A3 "
Jreef Am 9301
= DEMULTIPLEXER
ONE-OF-TEN DECODER
PULSE GEN CHARACTERISTICS
FREQ = 1 MH, Vout
PULSE WIDTH = 100ns
U = tf < 15ns
AMPLITUDE =~ 4v
N
PIN 16 = 5V I CL
* INCLUDES ALL PROBE AND JIG CAPACITANCE PIN 8:GND =

BASIC DEMULTIPLEXER/DECODER APPLICATIONS

DIGITAL DEMULTIPLEXER

ADDRESS
[0 | o | 2 Joara ADDRESS | OUTPUT
I Ag Ay Ay LINE
A0 A1 A2 Ay 00 0 0
100
1/10 DECODER LRI :2;
110
Am9301 I H
101 5
0 1 2 3 456 789 0 1 1 e
Xg X1 Xz X3 X4 X5 Xg X7 Xg X

X1

Data may be routed from a source to any of eight (0-7) out-
puts by addressing that output. The seven non-addressed out-
puts remain clear.

Figure 5

2-45



2-46

ADDITIONAL APPLICATIONS

ONE-OUT-OF-THIRTY-TWO DECODER

ADDRESS
EAEREREIED
GND STROBE .
Ao Ay A2 A3
1/10 DECODER
Am9301
012 34 56 789
Ao A Az A3 Ao A A2 Ay Ao A A7 Az Ao A Az Az
1/10 DECODER /10 DECODER 1/10 DECODER 1/10 DECODER
Amg301 Am9301 Am9301 Am 9301

e ES
N —C
o—~Qq o
~—Ol~

!

o—do
_.__O.-
o —0n

—
o —0f
pu— I
—C

i

1m1

0 ——Cf o
3 —0~

T 5

~
®
o

Figure 6

1%

¥ —o0c
& —of -
B —~
8y —0aw
3 —0 >
88—

Hermetic

IJ&AAAA»’LAﬁ
18 9
1
e 4
TY T T T T

760
MAX.

PHYSICAL DIMENSIONS

Dual-In-Line

Molded

Mo by

16 9

[ )

8

1
AT AT AT AT AT LT A

755,
745

.020
MIN,

'
g8

022
2018

on
.009

%.n|‘m
RIS
Sl

ADVANCED
MICRO

DEVICES INC.

901 Thompson Place
Sunnyvale

California 94086

75 x 79 Mils

(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product.(



Am93L01

Low-Power Demultiplexer/One-of-Ten Decoder

distinctive Characteristics
45 mw typical power dissipation.

50 ns typical propagation delay.

* 100% reliability assurance testing in compliance with
MIL STD 883

¢ Fan-out of three to standard TTL circuits.

FUNCTIONAL DESCRIPTION

The Am93LO01 low-power decoder accepts a four-bit binary
address and selects one-of-ten mutually exclusive active LOW
outputs. The outputs are designated by the decimal equiva-
lent of the binary code which selects them. Non-selected
" outputs are HIGH, and if the input code is greater than nine
all outputs are HIGH.
Since codes greater than nine do not select any output, the
93L01 can be used as a one-of-eight decoder with an enable.
The three-bit code is applied to inputs A, A, and A. If A is
LOW, one of the outputs 0 through 7 will go LOW; if A, is
HIGH, then either output 8 or 9,0r none of the outputs will
go LOW. Hence, input A, becomes an active LOW enable for
a one-of-eight decoder. The device can also be used as a
demultiplexer by applying data to input A, and an address to
inputs A,, A, and A.. The addressed output will follow-the
data on A..

LOGIC DIAGRAM

@

~l

5o

ADDRESS

w]

al

i

I

G000

h g
ol

~1

o}

¢

LOADING RULES
In Unit Loads (Notes)

TTL loads 93L loads
Input loading HIGH LOW  HIGH LOW
All inputs 0.5 0.25 1.0 1.0
Output Drive HIGH LOW HIGH LOW
All Outputs 10 3 12 12
NOTES:

1) A TTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 uA
2) ﬁéﬂ' unit load is specified as 0.3 V at —400 pA LOW, 24 V at 20 pzA

3) Enouéh output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a VOL of 0.3V,

LOGIC SYMBOL

15 14 1 2
Ao Aq Az Az

1/10 DECODER
Amg3L01

pu—_' 1Y
p—_
pu—' Y
5 —0«
© —meOf &
0 O
& =0l
o —Cl
O e
~—t0

Voe = PIN 16
GND = PIN 8

@
IX)

Am33L01 ORDERING INFORMATION

“oh
2°
§0°
Package Temperam@\ Order
Type Qy  Number

16-Pin Molded DIP AR g’f‘ UBMO3LO159X
16-Pin Hermetic DIP N/ ) U7B93L0159X
16-Pin Hermetic DIR, ¢, *=555C:30"+125°C U7B93L0151X
16-Pin Hermetic FIRt! % to +125°C U4L93L0151X
i Note UXX93L01XXD

DI%@

Note: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to 4125°C temperature ranges.

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

Storage Temperature —65°Cto +150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto +7V
DC Voltage Applied to Qutputs for High Output State —0.5Vto +V,c max
DC Input Voltage ~0.5Vto +55V
Output Current, Into Outputs 30 mA
DC Input Current (Note 1) —30 mA to 4+-5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

AmS3LO0159X T, = 0°C to +75°C

Vee = 475V10525V

Am93LO151X T, = —559Cto +125°C V.. = 4.50 V10 5.50 V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, gy = —0.4 mA
V, Output HIGH Voltage cc ? OH 24 3.6 Volts
o P ¢ Vin=VigorVy
Vo, Output LOW Voltage Vec = MIN,, lo, = 4.92mA 0.15 03 Volts
Vin=VigorVy
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
voltage for all inputs
A Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
93L Unit L.oad
1 Vee = MAX,, V|, =03V —0.25 —0.4 mA
(Riote 2) Input LOW Current cc IN
93L Unit Load
= MAX,, =24 2.0 20 A
" Input HIGH Current Vee = MAX., Vi =24V #
(Note 2) Input HIGH Current Vee = MAX, V=55V 1.0 mA
Isc Output Short Circuit Current Vee = MAX, Vour = 0.0V —25 -16 -25 mA
lec Power Supply Current Vee = MAX, 9.0 13 mA
Notes: 1) Typical limits are at V.. = 5.0V, 25°C bl and loadi
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)

SWITCHING CHARACTERISTICS (7, = 25°¢)

Parameters Description Test Conditions Min. Typ. Max. Units
toas Delay Address to Output HIGH Vee =50V 20 48 65 ns
toa Delay Address to Output LOW C =15pF 20 50 70 ns

SWITCHING TIME WAVEFORMS
Vin
1.5V 1.5V
:pm'-- 4! tpd r
1.5V 1.5v

Vour
ADVANCEL
MICRC
DEVICES INC
901 Thompson Place
Sunnyvale
California 9408¢
(408) 732-240(
TWX: 910-339-928(
TELEX: 34-630€

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product



Am9304

Dual Full Adder

Jistinctive Characteristics: 100% reliability assurance
-esting including high-temperature bake, temperature
ycling, centrifuge and package hermeticity testing in

:ompliance with MIL-STD-883.

Mixing privileges for obtaining price discounts. Refer
to price list.

Electrically tested and optically inspected dice for the

assemblers of hybrid products.

FUNCTIONAL DESCRIPTION LOGIC SYMBOLS
The Am93304 Dual Full Adder is two carry dependent sum full
adders, In ripple-carry applications the propagation delay has been 4 2 12 15131 14 4 3 2 12 15131 14
minimized. Adder FA2 has provision for active HIGH or active
LOW inputs. The adders produce a LOW carry and both LOW
and HIGH sum with active HIGH inputs, A HIGH carry and HIGH Il (L QO
& LOW sum are produced when active LOW inputs are used. This c 8 A € B A c 8 A c 8 A
duality is shown in .the logic symbols. The Am3304 is also a Amg”“‘\c‘ Amg304 FA2 or | Amg3os FAci AmsaoarAcz
logically powerful gating element as illustrated under applications. LI (;’ s s_C S cs, 0 S _S 0
The logical representation of the Am9304 is shown in Truth Tables Y
land Il
6 7 5 0 8 N 7 9 1N
Vee = PIN 16
GND = PIN8
LOGIC DIAGRAM
Adder 1 Adder 2
1
A0 1

h §

- 5
Co2

Am9304 ORDERING INFORMATION

Package Temperature Order
Type Range £+ Number
Molded DIP UsM930459X
Hermetic DIP U7B930459X
Hermetic DIP U7B930451X

U4L930451X
UXX9304XXD

Note: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges.

CONNECTION DIAGRAM
Top View

PYE 16
a2 15[ 18,
8] u[]4
c[|a 13[]82
s 2[5,
5 e 1[]C:2
s, [ ] 10[]s;

avo [—g—1%

NOTE: Pin 1 is marked for orientation.
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MAXIMUM RATINGS

(Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°(

Temperature (Ambient) Under Bias —55°C to 4-125°(
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5Vto 47\
DC Voltage Applied to Outputs for HIGH Output State —0.5V to +Ve ma:
DC Input Voitage —0.5Vto 455"
Output Current, Into Outputs for Low Output State 30 my

DC Input Current

—30mA to +5.0m

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am930459X T, == 0°C to +75°C Vee =560V £5%
AmM930451X T, = —55°C to +-125°C V. =5.0V £10%

Parameters Description Test Conditions Min Typ (Note 1) Max Units
Vee=MIN, lg, = —0.8mA §,S
\ Output HIGH Voltage cc ! 'OH i 2.4 3.6 Volts
OH P g Vo=V orVy, lon=—0.56mA C,C
Vee=MIN, I5 =160mA §, S
V, Output LOW Voltage cc ' oL S 0.2 0.4 Volts
ot P 9 Vo=V or Vi, loL = 11.2mA G, G
Vi Input HIGH Level Guaranteed InPu! logical HIGH 20 Volts
voltage for all inputs
Vi Input LOW Level Guaranteed In;?ut logical LOW 0.8 Volts
voltage for all inputs
Unit Load
I,L (Note 2 = MAX,V,y=04V —1. —-1.6
L (Note 2) Input LOW Current Vee = MAX., Viy =0 0 mA
Unit Load
= . =24 A
Iy (Note 2) Input HIGH Current Voo = MAX., Vi = 24V 60 40 wA
Input HIGH Current Vee = MAX, Vy =55V 1.0 mA
Vee = MAX,,
lse Output Short Circuit Current Vee —-30 —60 —100 mA
Vour =00V
A,,B, (Pins, 13,14 =0.0V)
lce Power Supply Current 34 55 mA
Vee = MAX,
Notes: 1) Typical limits are at V.. = 5.0 V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).
SWITCHING CHARACTERISTICS (Ta = 25°C)

Parameters Description Test Conditions Min. Typ. Max Units
tpd+(C1Eo1l Cqto Em (see definitions) 4 8 15 ns
t5d—{C1Co1) | Cqto Toq (see definitions) 4 8 . 15 ns
tod+{A151) Aqto S1 (see definitions) 4 16 25 ns
tpd—(A1S1) | AjtoSy (see definitions) 4 16 25 ns
tod+{A1S1) A1 toSq1 (see definitions) 8 21 30 ns
tpd—(A1S1) Aqto S1 (see definitions) 8 21 30 ns
tpd+(A2S2) A2 t0 Sy (see definitions) 4 16 25 ns
tpd—(A2S)) Agto Sp (see definitions) Vee =5.0V, € =15pF 4 16 25 ns
tpd+(A2S2) A2 to Sy (see definitions) 12 26 40 ns
tpd—(A252) | AtoSp  (see definitions) 12 26 40 ns
tpd+{A252) . [ Azto Sy (see definitions) 8 21 30 ns
tpd—(A2S7) Agto So (see definitions) 8 21 30 ns
tod+(C2Cg2) | Coto Coap (see definitions) 4 8 15 ns

2.50 tpd—(C2Co2) Coto Coz (see definitions) 4 8 15 ns




JEFINITION OF TERMS

UBSCRIPT TERMS:
Forward, applying to LOW inputs.

HIGH, applying to a HIGH logic level or when used with V. to
«dicate high V. value.

Input.

LOW, applying to LOW logic level or when used with V.. to
dicate low V value.

Output.
Reverse, applying to HIGH inputs.

UNCTIONAL TERMS:

1» B, Inputs  The TRUE data inputs for Adder FA1.

» Ay B, B, Inputs  The TRUE and FALSE data inputs for Adder
A2,

» C, Inputs The Carry or 3rd data input for Adders FA1 and
A2,

o Output The FALSE Carry Output for Adder FA1.

o2 Output  The TRUE Carry Output for Adder FA2.

an-Out The logic HIGH or LOW output drive capability in terms
* Input Unit Loads.

put Unit Load One T2L gate input load. In the HIGH state it is
jual to I and in the LOW state it is equal to I

ipple Carry Parallel Adder The sum of two binary numbers is
rmed one bit time after the presence of these data at the adder
puts. The bit time is chosen to allow the carry term to propagate
om the least significant addition to the most significant addition.
efer to Figure

» S, Output  The TRUE Sum Outputs for Adders FA1 and FA2.
» S, Output The FALSE Sum Outputs for Adders FA1 and FA2.

PERATIONAL TERMS:
Forward input load current, for unit input load.
w Output HIGH current, forced out of output in Vg, test.
. Output LOW current, forced into the output in V,, test.
Reverse input current with V;, applied to input.
p The current drawn by the device under maximum power supply
perating voltage and current conditions.
egative Current Current ﬂowiné out of the device.
ositive Current Current flowing into the device.

¢ Forward LOW input voltage, for forward input current (I;) test.
w  Minimum logic HIGH input voltage.

w Maximum logic LOW input voltage.

on Minimum logic HIGH output voltage with output HIGH current
4 flowing out of output.

VoL Maximum logic LOW output voltage with output LOW current
1oL into output.

Vi Input reverse HIGH voltage applied for input leakage current,
(Ig) test.

SWITCHING TERMS:
logic level)

(All switching times are measured at the 1.5V

tpd+(CC°) The propagation delay measured from the Carry Input
signal transition of either adder to the corresponding LOW-HIGH
transition of the Carry Output signal.

tpd_(cco) The propagation delay measured from the Carry Input
signal transition of either adder to the corresponding HIGH-LOW
transition of the Carry Output signal.

lpd+(A,§,) The propagation delay measured from Adder 1 A or B
Data Input signal transition to the LOW-HIGH transition of the
FALSE Sum Output signal.

tpd_(A,'§,) The propagation delay measured from Adder 1 A or B
Data Input signal transition to the HIGH-LOW transition of the
FALSE Sum Output signal.

t.4+(A;S)) The propagation delay measured from Adder 1 A orB
Data Input signal transition to the LOW-HIGH transition of the
TRUE Sum Output signal.

t.4_(AS|) The propagation delay measured from Adder 1 A or B
Data Input signal transition to the HIGH-LOW transition of the
TRUE Sum Output signal.

tpd+(Izsz) The propagation delay measured from Adder2 A or B
FALSE Data Input signal transition to the LOW-HIGH transition of
the TRUE Sum Output signal.

tpd_(Kzsz) The propagation delay measured from Adder 2 A or B
FALSE Data Input signal transition to the HIGH-LOW transition of
the TRUE Sum Output signal.

ipd+(Az§,) The propagation delay measured from Adder2 A or B
Data Input signal transition to the HIGH-LOW transition of the
FALSE Sum Output signal.

Ipd_(Azgz) The propagation delay measured from Adder2 A orB
Data Input signal transition to the LOW-HIGH transition of the
FALSE Sum Output signal.

|Pd+(Azsz) The pro'p‘agation delay measured from Adder2 A orB
Data Input signal transition to the LOW-HIGH transition of the
TRUE Sum Output signal.

lpd_(Azsz) Tﬁe propagation delay measured from Adder 2 A or B
Data Input signal transition to the HIGH-LOW transition of the
TRUE Sum Output signal.”

2-51



2-52

PERFORMANCE CURVES

Input Characteristics

Input Current Versus
Input Voltage
Pins 1, 2, 3, 4, 12, 15

YT

< TaA=25°C
| -1.0
= [ZFTYPICAL
£ 30 - Vee=50V_]
£ ||
E 50 SPEG LIMITS (Vg Ip) |
2 AmB830459X
g _
= Vec=525V |
L 770 Am930451X
= Vee=65V ]

-9.0 R S S T

-1.0 0 10 20 30 40
V|n — INPUT VOLTAGE - VOLTS

Output Characteristics

Output HIGH Current
Versus Output Voltage

10
< Tp=25°C | l

€

i SPEC LIMITS
=S Vow lon!
@ Am930451X
5 Veg=45V
Y 7 Am930459X 1|
2 Veg=4.75V ]
S I
3 s LA Nvhch

i 4 Vee=50V

[ / [ D SN
3 [ [[]]

-70

210 10 30 50 70 90
VouT — OUTPUT VOLTAGE — VOLTS

Switching Characteristics

Turn Off Delay
Carry :n to Carry Out

" C to Cy)
c
;2 T T T 17
w 4—SPEC LIMITS
2 AM930451X |
= Am930459X
z /
J 16
w [ 1 A
a Y/
o2 A
2 A

4
£ g =
) et
2
E 4 Vee=5.0V._|

C  =15pF
< L —
S 9 L 111
+ 65 -156 25 65 105 145
2 Tp - AMBIENT TEMPERATURE — °C

Turn Off Delay
Data In to Sum Output

(A, to S))
2 48
T SPEC LIMITS
w = Am930451X
g 40 Am930459X
>
T 32 N ]
prr} N
o
§ 24
Z 16
2
a g Vee =50V ]
2 C = 15pF _|
| 0 I
ki 55 16 25 65 105 145
R

Tp — AMBIENT TEMPERATURE —°C

thg~ — ADD TURN-ON DELAY TIME —ns

Input Current Versus
Input Voltage

Pins 13, 14
0.5 —
Tp=25°C [ | |
g L
; L TYPICAL
L -05 Ve =50V
a .
= = [ I
S 15 PEC LIMITS (VE, I)]
o -—
- '!,\ Am930459X
2 - Vgg=525V
z "Am930451X |
T —25 Vge=55V
z 1 ]

s L[] ]
-0 0 10 20 30 40
Vi — INPUT VOLTAGE ~ VOLTS

Output LOW Curent
Versus Output Voltage

0 T
t | Tp=25°C |
Dol D]
1~ SPEC LIMITS /
o Vou lo) 7
T 30 | Am930459X
e Vee=475v [/ 1®
2 10 | Am930451X—%
5 Vec=45V
< LA™ - TYPicAL
L Vee =50V
8 FURY R S Y
° HERE
-10 —06 02 02 06 1.0 1.4
VouT — OUTPUT VOLTAGE — VOLTS
Turn On Delay
Carry In to Carry Out
” (C to Cy)
T T
w SPEC LIMITS ]
= g Ami930451X |
= Am930459X
>
< J
S5 16 r's
[=]
z 12
o
z N
4 [~
S 8
2
>
[ Vee=5.0V ]
g C_=15pF |
1 0 L1 1]
. 65 -15 25 65 105 145
R-3 Ta — AMBIENT TEMPERATURE —°C

Turn On Delay
Data In to Sum Out

(A, to S,)

e SPEC LIMITS

[ Am930451X
20 ‘Am930459X
32

P
24 !
16
8 Vee=50V.]
C =15pF |
0 L L1
55 -15 25 65 105 145

Ta — AMBIENT TEMPERATURE — °C




TRUTH TABLES Am9304 LOADING RULES (in unit loads)
Adder 1
Input Output Drive
Inputs __ Outputs Input/Output PinNo.s UnitLoad  HIGH Low
cI BI Al col sl s| AI 2 4 pu— —
L L L H H L
L L H H L H B, 3 4 — —
L H L H L H C 4 4 — —
L H H L H L A, 14 1 —_ _
H L L H L H
H L H L H L A 1 4 - -
H H L L H L B, 13 1 —_ -
H H H L L H =
B, 15 4 — —
Table | =
c, 12 4 — —
‘fdde' 2 s, 7 20 10
_ Inputs _ _ Outputs _ §| P 20 10
c, B, A, B, A, Cor S S, 60| 5 _ 14 7
L L L L L H H L =
L L L L H H L H S, 9 — 20 10
L L L H L H L H S, 10 _ 20 10
L L L H H L H L
— 14 7
L L H L L H H L Coy ik
L L H L H H H L GND 8 — — -
L L H H L H L H Ve 16 — — —
L L H H H H L H
L H L L L H H L
L H L L H H L H
L H L H L H H L
L H L H H H L H
L H H L L H H L
L H H L H H H L
L H H H L H H L MSI INTERFACING RULES
L H H H H H H L Equivalent
H L L L L H L H Interfacing Input Unit Load
H L L L H L H L Digital Family HIGH LOwW
: t :: : :‘{ :: t h Advanced Micro Devices 9300/ 2500 Series 1 1
H L H L L H L H FSC Series 9300 1 1
H L H L H H L H Tl Series 54/7400 1 1
H H H
H t H z II-l t H t Signetigs Series 8200 2 2
H H L L L H L H National Series DM 75/85 1 1
H H L L H L H L :
DTL Se 930 1
H O H L H L H oL H res 2 !
H H L H H L H L
H H H L L H L H
H H H L H H L H
H H H H L H L H
H H H H H H L H
H = HIGH Voltage Level
L = LOW Voltage Level Tablg i

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

Vn@)  QVee Vourt 1(}1
P

. tog t
3} Ame304 G £ e
o L =
4 S| - Voun——%———F—wv
PULSE Vg =PIN 16
cc v
GEN GND=PIN 8 ouT 2 ,

%TTul9002 14

FREQUENCY ~ 2.0 MHz 13 Am9304 fo VIN—‘”—&LGV
PULSE WIDTH = 250 ns E.B ‘
RISE TIME < 15 ns <, toar o

FALL TIME < 15 ns = g o
AMPLITUDE = 4.0V

||H

*INCLUDES PROBE AND
JIG CAPACITANCE Vee
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Am9304 APPLICATIONS
GATING ELEMENTS

Ay A $=A1 @8y
Co Cy=Llo
8 Am@304 C=Hi
Ay 8y —l §=A10 8
Co Cy=Hi
By
Ay =/ OB,
Ay Cy=Hi
Co - Am9304 C=tLo
8, Az By= Lo
By —— S=A,®8y
A2 o Cy= Lo
B, A By=Hi A 5=A; @B, ®C¢y
Ay
B. -1 Am304
2 | Co C,=Lo
Ay ———Q a -
— o = MAJORITY LOGIC
B2 . hl 0" FOR ACTIVE LOWS
i RIPPLE CARRY PARALLEL ADDITION PROPAGATION DELAY AND
igure
PACKAGE COUNT AGAINST
WORD LENGTH FOR
RIPPLE CARRY ADDITION
N X1 Y X Yy X3 Y3 ’ 400 20
e
= 300 A
< » z
P <, S 3
T A C B A T8 A a &/ A o
g 200 ,{_V‘ 0\; 10 3
Am9304 FA1 Amg304 FA2 Am9304 FA1 e Ky ) <
s s co s s ¢ s s ¢ s < &
- s e e e < 100 ™ 5 a
2 |
o
) l
[ 0
| 1 1 0 10 20 0 40
S S S2 S 83 S3 NUMBER OF BITS

Shown above is a high-speed ripple carry parallel addition scheme. Only one and-or-not gate delay is
incurred at each stage allowing a typical addition speed of (N+ 1) x 8 ns, where N is the number of
bits in the word. The curve shows propagation delay of the ripple-Carry Adder drawn in Figure 5. Plotted
on the same diagram is a curve showing the low package count resulting from this Ripple Scheme.

. PHYSICAL DIMENSIONS )
Hermetic Duat-In-Line Molded

a3 255 200
125 745 .290
020
MIN.

| — ' on
125 b~
MIN. .009
110 22 315
.090 018 325

Metallization and Pad Layout
. i} 15 By
18 A
= , i ’:13 By ‘

ADVANCED
. MICRO
DEVICES INC.

105 901 Thompson Place
' Sunnyvale

vax. oz 95, Calitornia 94086
49 (408) 732-2400
A - TWX: 910-339-9280
TELEX: 34-6306

T

035

sl B

128,
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Am9306/2501

BCD Decade/Binary Hexadecimal Synchronous Up-Down Counters

Distinctive Characteristics:

® 100% reliability assurance testing including
high - temperature bake, temperature cycling,
centrifuge and package hermeticity testing in
compliance with MIL STD 883.

e Mixing privileges for obtaining price discounts.
Refer to price list.

e Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am9306 BCD Synchronous Up-Down Decade Counter is
functionally, electrically, and pin-for-pin equivalent to the
Fairchild 9306. The Am2501 is a Binary Hexidecimal version
of the 9306. They are both available in the hermetic dual-in-
line package. These counters consist of four master-slave JK
flip-flops driven synchronously by a buffered clock pulse
(CP) input.

During the CP LOW-to-HIGH transition the master flip-flop
stage is inhibited from further change. Following master flip-
flop lock out, data is transferred from the master to the slave
flip-flop outputs, Qu, Q;, Q; and Q;. With CP HIGH the master
flip-flop is inhibited from data entry and the master slave data
transfer path remains established. The data entry/transfer
procedure is reversed during the CP HIGH-to-LOW transition.
__The CD input is a single line up/down control. When the
CD input is LOW, and if counting is not inhibited the counter
will count down on the next clock pulse and if the CD input
is HIGH the counter will count up on the next clock pulse.

The parallel enable (PE), when LOW, allows the counters to
be synchronously preset from the four parallel inputs, Po, P,
P, and P,. PE HIGH inhibits presetting. The state diagrams in
Figure 7 indicate the count sequence of the counters after
presetting to any of sixteen (16) possible states. The circuits
count on the LOW-to-HIGH transition of the clock input. The
9306 counts in a 8-4-2-1 binary coded decimal (BCD) code;
the 9306B counts in a 8-4-2-1 binary code.

The terminal count (TC) output is active HIGH when the
counters are at terminal count. The terminal count logic
equations are:

Am9306 TC = (CD*Q,*Q,*Q,*Q; + CD*Q,*Q,*Q,*Q,)
Am2501 TC = (CD+Q,¢Q,Q,*Q; + CD*Q,*Q,*Q,*Q;)

The count mode is enabled when all six CE inputs are in
the HIGH state. The multistage counter in Figure 9 illustrates
the high-speed look-ahead carry technique made available
by the six CE inputs.

The clock pulse must be HIGH during the HIGH-to-LOW
transition of a CE input with all remaining CE inputs HIGH
and during the LOW-to-HIGH transition of PE for correct
logic operation. Any change of CD must be made only when
CP is HIGH. The Am2501 is also available in a 16-pin pack-
age with only two count enables.

LOGIC DIAGRAMS/SYMBOL

Am9306
Qg a, a [
o
—> :
| T .
> Up Urer o
B o iz o 92 2 qf Tc
3 (3 o 3 o
cotyr ol ? e oPo?
- 2
H T !
5 i ==
e it
CE
o P 2 3
Am2501
ag Q o a3
cr '—-—‘—j
b l — i
r 13
o 4, o Fd
= Ji N A i i s
3 9 o 8 i :; 8
- C1J X cyreP Ky
—t ] L I
—+ .
—+
T
CE
o Y P2 3
23 22 21 20 19
2e———CD PE Pg P7 P P3
d——%  ameweamzs01 Tcf—11
. CE Q, Q, Q
: So D 2 5 Vec = PIN24
18 r [ I GND = PIN 12
3 5 8 10

The basic cell for the Am9306 and Am2501 is illustrated in Figure 8.

Am9306/2501 ORDERING INFORMATION

Amg@306  Am2501
Package Temperature Order Order
Type Range Number Number
24-pin Hermetic DIP  0°C to +75°C  USN9308580 AM2501596G
24-pin Hermetic DIP —55°C to +125°C, UBNS306STX AM250151G
16-pin Hermetic DIP  0°C to tﬁ in AM250159F
16-pin Hermotic DIP ~55°6 (5C 5T D AM250151F
Dice _ 1z0C Notet G+ UXX9306XXD AM2501XXD
Pt ot

Note 4: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges.

CONNECTION DIAGRAM

Top View
cp | —1L ] Vee
o] ® 2} Jvee 1 16
w2 =] JrE @[] 5] P
%Q[]s 22f o
~ne[] 4 21%"1 9 [} [ ]
o []s 20§ e, )
Ne[]6  amsics 19 g":’ Amr s L ]
ne[] 7 Am2501 18 Tce o . 1; "
o[ s [ Jee 2 [ -
ne[]s 16 ] ce o3 []e ]
oo 15[ ] ce
3

Te[n 18] Jce T[]+ 10f ] et

13 ] ce
GNo[ 12 | oo [ 8 9 ] e

NOTE: PIN 1 is marked for orientation,
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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 24 to Pin 12) Continuous —0.5Vio +7\
DC Voltage Applied to Outputs for High Output State —0.5Vto +V¢c ma:
DC Input Voltage —0.5Vto +5.5\
Output Current, Into Outputs 30 m¢
DC iInput Current (Note 1) —30mA to +5m/
ELECTRICAL cHARAcTERIsTIcs UBN930659X/AM250159X TA = 0°C to +75°C
UBN30651X/AM250151 T, = —55°C to +125°C
R LIMITS
Note 2
DC Characteristics (Note 2) —55°C 0°c +25°C 4+75°C 4125°C  Units
Parameters Part No. Test Conditions Min Max Min Max Min Typ Max Min Max WMin Max
Vou ’/‘\"'1‘19235%255‘1)( Voo, = 45V, lgy = 6xlg = —0.36 mA | 2.40 240 27 2.40
Output HIGH Am930659X Volts
Voltage Am250159 Veer = 475V, lgy = 6xlg = ~0.36 mA 2.40 2.40 3.0 2.40
AmQ30651X | Voo =55V, g = 6xlp = 9.6 mA 0.40 02 040 0.40
‘é?ftput Low | AM250181 | Voo = 45V, loy = bl = 7.44 mA : < ™ None
Voltage Am930659X | Voo = 5.25V, I = 6xl = 9.6 mA 0.45 0.2 0.45 0.45
Am250159 | Voo = 4.75V, I, = 6xlp = 8.5 mA
Vi AMESIBEIX | yeen = 55 Y 2.00 1.70 1.40
tnput HiGH X TV = 525V voits
Voltage CeH = 9 1.90 1.80 1.60
g Am250159 | Ve = 475V
v, Al;"g:ggf;f e =S5y 0.80 0.90 0.80
Input LOW il ca =% Volts
Voltage Am930659X | Ve =525V 085 0.85 0.85
Am250159 | Voo =4.75V
le (Noted Am930651X | Veey = 5.5V V, =04V —1.60 —1.10—1.60 —1.60
Input Load Am250151 |V =45V —1.24 —0.97—-1.24 —124)
Current Am930659X | Veen =525V \ _ 0 a5y —1.60 —1.00—1.60 —1.60
(CD, CE) Am250159 | Voo =475V F —1.41 —0.90—1.41 —1.41
Ik (Note3y |AMOS0ESIX 1y 55y v, =45V 60 15 60 60
Reverse Input| Am250151 | <" ) A
Current AmO30859X |y 525V, V, =45V 60 15 60 60
(CD, CE) Am250159 | CoHT TR T TRTE
Am930651X _
lo Am2soisy | Jee =50V o1
Power Supply AmB30650% mA
m Vee =
Current Am250159 cc=50V 96
Switching Characteristics (T, = 25°C) Test Conditions Min Typ Max Unite
toat Turn Off Delay — Q Outputs 10 20 30 ns
th__ Turn On Delay — Q Outputs | Voo =5.0V,C = 15 pF 10 20 30 ns
!Pd+(TC) Turn Off Delay TC (Refer to Figure 1) 20 40 60 ns
tq_(TC) Turn On Delay TC 15 30 45 ns
t,(CE) Set-up Time CE Vee =5.0V,C_ = 15pF 25 40 ns
t.(CE) Release Time CE (Refer to Figure 2) 10 ‘ ns
t, Set-up Time P-Inputs 186 40 ns
t, Release Time P-Inputs Vee =5.0V,C, = 15pF 0 15 ns
t,(PE) Set-up Time PE (Refer to Figure 3) 20 40 ns
t(PE) Release Time PE 0 20 ns
t,(CD) Set-up Time CD Vee =50V, C = 15pF 7 ns
t(CD) Release Time CD (Refer to Figure 4, 5) 20 ns
Count Frequency ' Vee =50V, C, =15pF 20 27 MHz

Note 1. Max current defined by D.C. input voltage

2. Pulse tested

3. For CP, PE, P, Py, P, and P, input currents use Am9306/2501 loading rules.



JEFINITION OF TERMS

UBSCRIPT TERMS:

Forward, applying té LOW inputs.
| HIGH, applying to a HIGH logic level or when used with V.. to
dicate high Voo value.

Input.

LOW, applying to LOW logic level or when used with V.. to
dicate low V¢ value.
) Output.
! Reverse, applying to HIGH inputs.

UNCTIONAL TERMS:

isynchronous (ripple) Counter All outputs (flip flops) change state
n command from a preceding stage.

D Input The Up/Down control. A LOW on this input forces the
ounter to count DOWN on receipt of a clock pulse. A HIGH on this
put forces the counter to count UP on receipt of a clock pulse.
E Inputs The count mode Is inhibited by a LOW on any of the
ix CE Inputs. Outputs TC, Q,, Q,, Q, and Q, remain unchanged.
iefer to Truth Table I1.

an-Out The logic HIGH or LOW output drive capability in terms
f Input Unit Loads.

iput Unit Load One T2L gate input load. In the HIGH state it is
-qual to I and in the LOW state it is equal to I.

K Flip Flop Properties similar to an RS Flip Flop except that
= K= 1is allowed. Refer to Truth Table I.

, K Inputs The logic inputs for setting the JK flip flop of the
egister. Refer to Table I.

E Input  The input for_selection of parallel data entry to the
egister. Parallel Enable (PE) LOW allows parallel data entry.

'es Pis Py, Py Inputs  The inputs for data entry into the four synchro-
ous clocked JK Flip Flops. Refer to Table il

%, @, Q,, Q, Outputs  The four outputs of the 9306/Am2501
agister flip flops. ’

1, (t) The output after the n'th clock pulse.

Y (1, ) The output after the (n+1) clock pulse.

synchronous Counter All outputs (flip flops) change state on
ommand from the clock.

‘erminal Count The highest number a counter can attain when
perated in the count mode and counting up or the lowest number

1 counter can attain when operated in the count mode and count-
ng down.

‘C Output This output is HIGH when CD is LOW and the counter

s in state 0 (Q,, Q,, Q; Q, are all LOW), or when CD is HIGH and

n the case of the 9306, the counter is in state 9 (Q,, Q, are HIGH,

Y, Q, are LOW), or when CD is HIGH and in the case of the

Am2501 the counter is in the state 15 (Q,, Q,, Q,, Q, are all HIGH).

JPERATIONAL TERMS:

¢ Forward input load current for unit input load.

on Output HIGH current forced out of output in Vg, test.
oL Output LOW current forced into the output in V, test.
r Reverse input load current with V; applied to input.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy Minimum logic HIGH input voltage. Refer to Figure 6.

V,. Maximum logic LOW input voltage. Refer to Figure 6.

Vou Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Vo Maximum logic LOW output voltage with output LOW current
loy into output.

Ve Forward LOW input voltage, for forward input current (I;) test.
V: Input reverse HIGH voltage applied for input leakage current,
(ig) test.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level)

CP Clock Pin, pulsed. The subscript, if any, refers to pulse wave-
shape.

tpd_ The propagation delay from the clock signal LOW-HIGH
transition to an output signal HIGH-LOW transition. Refer to Figure 1.
ta; The propagation delay from the clock signal LOW-HIGH
transition to an output signal LOW-HIGH transition. Refer to Figure 1.
tpd+(TC) The propagation delay from the clock signal LOW-HIGH
transition to the TC output LOW-HIGH transition. Refer to Figure 1.
tpd_(TC) The propagation delay from the clock signal LOW-HIGH
transition to the TC output HIGH-LOW transition. Refer to Figure 1.

t. Set-up time defined as the minimum time required for the logic
level to be present at the data inputs prior to the clock transition
from LOW to HIGH in order for the flip flop(s) to respond. Refer to
Figure 3.

t. Release time defined as the maximum time allowed for the logic
level to be present at the data inputs prior to the clock transition
from LOW to HIGH in order for the flip flop(s) not to respond. Refer
to Figure 3.

t(CE) The minimum time required for the logic level to be present
at a CE input prior to the clock transition from LOW to HIGH in
order for the flip flop(s) not to respond. Refer to Figure 2.

t(CE) The maximum time allowed for the logic level to be present
at a CE input prior to the clack transition from LOW to HIGH in
order for the flip flop(s) not to respond. Refer to Figure 2.

IS(FE) Set-up time for the Parallel Enable is defined as the mini-
mum time required for the logic level to be present at the Paralle!
Enable (PE) prior to the clock transition from LOW to HIGH in order
for the flip flop(s) to respond. Refer to Figure 3.

t,(EE) Release time for the Parallel Enable is defined as the maxi-
mum time allowed for the logic level to be present at the Parallel
Enable logic input prior to the clock transition from LOW to HIGH
in order for the flip flop(s) not to respond. Refer to Figure 3.
ls(Eﬁ) The minimum time which must elapse between any change
of state of CD and the CP HIGH to LOW transition in order to ensure
correct counter operation. Refer to Figure 4, 5.

lr(ﬁ'b) The maximum time which must elapse between any change
of state of CD and the CP LOW to HIGH transition for correct counter
operation. Refer to Figure 4, 5.



SWITCHING WAVEFORMS
t,.d‘-l l—- -—l l——t,d_ gccs)——l L— '—l L—'ACE’
ouTPUT :ﬂ\____:/____—_AEE__:t__ 15V ce j:)c:/__—___—____: 15V
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Figure 1 : Figure 2

PARALLEL _ ___ ___ ___ —_— A\ — ———
DATA M 18V

Figure 3

(CD)

Figure 4 Figure 5

Switching tests are performed with CP input driven by akTT/zL9002 gate and the outputs
loaded by 15 pF capacitance to include jig capacitance. All unused inputs are tied to V..
The pulse generator driving the TTul9002 is set up in the following condition:

Rise Time <15 ns

Fall Time <15 ns

Amplitude ~4 V

Frequency = 2 MHz 5% at 50% duty cycle

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
— OUTPUT DRIVING INPUT LOAD
30 ow” DRIVEN"LOW"
281~ MINIMUM LOGIC
£ 26| "HIGH" OUTPUT Vee OUTPUT | LOAD
2 VOLTAGE |
o R E——— |
g 22 OHy NOISE
220l IMUNITY |
g (High level|
del- " L OFF I IF
3 1.6 © MINIMUM LOGIC I
£ el “HIGH" INPUT |
s N VOLTAGE I
312 v -0 | O T ON/
§ 1.0 Ly "
[ S A —
2 08 NOISE MAXIMUM LOGIC |
Eosk v, IMMUNITY “LOW" INPUT |
5o oLy {Low level) VOLTAGE GND = TloL =
& 0.4 vl - -ia . =
0 0.2}~ “LOW" OUTPUT -
0.0 Current Interface Conditions — HIGH
DRIVING DEVICE OUTPUT DRIVING INPUT LOAD
DRIVEN DEVICE GH I DRIVENHIGH"
Vee |
. 1
|
|
v - |
OH, Vin, A
Vou, - v,°Lz —° 1o : Iﬁﬁ—o
° | o OFF
DRIVING DRIVEN
DEVICE DEVICE JrF :
Figure 6 GND = =
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Am9306/2501 STATE DIAGRAMS Am9306/2501 LOADING RULES
Fanout
Input Output  Output
Input/Output Pin No.’s Unit Load HIGH LOw
Am9306 .
cP 1 2 — -
cDh 2 1 — —
Q, 3 — 6 6
Q, 5 — 6 6
Q, 8 — "6 6
Q, 10 — 6 6
TC 1 _— 6 6
GND 12 —_— — —_—
CE 13-18 1 — —_
P, 19 2/3 — —
P, 20 2/3 — —
P, 21 2/3 — —
P, 22 2/3 — —
PE 23 2 — —
Vee 24 — —_ —_
MSI INTERFACING RULES
Equivalent
Interfacing Input Unit Load
Digital Family HIGH Low
COUNT UP Advanced Micro Devices 9300/2500 Series 1 1
——————— —= COUNT DOWN FSC Series 9300 1 1
T Series 54/7400 1 1
The state diagrams show the count sequence after the Signetics Series 8200 2 2
counters are preset to any one of the sixteen possible states. National Series DM 75/85 1 1
Figure 7 DTL Series 930 12 1
Am9306/2501 BASIC CELL TRUTH TABLES
Mode Selection
CE cD PE Mode
H H H Count Up
H L H Count Down
5 Cp . L X H Count Inhibited
- L X X L Presetting
—12 c  Cp
i ) o2 H = HIGH Voltage Level
— L = LOW Voltage Level
] Kq l X = Don’t Care
K2 [ y . a TABLE 1I
] 21—
K3 j
JK Fiip Flop
—ICE Pe P J K Q, (tn+1)
I L L Qq(tn) No change
This basic cell illustrates how data is L H L
entered and controlled internally. Count H L H
enable gating is also shown. H H Q,(tn) Toggle
J=J,0d, 4,
K=K *K,*K, TABLE |
Figure 8
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PARALLEL
ENABLE

Am9306/2501 APPLICATIONS

UP/DOWN

CONTROL

—.
OFE Py Py Py P

cLOCK

Am8306/2501  TC

ce ag o o 0

L ——dcorery Py P2 Py

€ Am9306/2501 TC
Q O 07 Q3

COUNT

?cs

P11

L]

OPE Py Py Py Py

Am3306/2501  TC
CE Gy Q; Q; Q3

TTTT

En

1]

COPE Py Py P, P
T Am9306/2501 TC

T0

.1
1GNIFICANT
CE Qg @ Q; Qg STAGES

FETT

ENABLE

>_L—II 11 [

Multistage Counting

Figure 9

Counter stages can be cascaded, as shown above, to provide multiple stage BCD or binary synchronous counting by using
the Am9306 or the Am2501 respectively. With a TC fan-out of six the above scheme allows seven stages to operate at the
maximum frequency equivalent to a two stage counter. The PE control can be used as an additional count enable input
by connecting counter outputs to the corresponding parallel inputs.

Serial Output

The counter can be connected as a shift register by using
the parallel load facility and connecting the counter out-
puts to the corresponding higher stage input. Input P,.is
g'rounded so as to initialize the counter to zero during the
shifting operation.

COUNT/SHIFT GND
CONTROL
GND UP/DOWN TR
SERIAL SHIFT CONTROL OCEPE o 1"z
OUT/COUNT CONTROL AmQ306/2501 TC
[‘_’ croex— gDCE Q Q) 9 Qg
COUNT 1
UP/DOWN CONTROL ———0fCDPE Pg Py Py P3 ENABLE
cLock e amoaoer2sot  Tch—
CcE
Qg 0 Q, O
COUNT ENABLE ? o Q1 G O
SERIAL PE Py Py Py P3
DATAOUT °‘é':
Am9306/2501  TC e
g )CE Qp 0y Gy 0y
—_—
4BITBYTE
PARALLEL DATA OUTPUT
Figure 10 Figure 11

Parallel-Serial Output

Count results may be shifted out four bits at a time from
cascaded counters for display in the case of the Am9306
BCD decade counter or for further parallel serial compu-
tation.

PHYSICAL DIMENSIONS
Hermetic Dual-In-Line

ARAARRA AN
24 13
545 -
o 515
YVYVWV?Y;:’ ADVANCED
20— MICRO
D 5% DEVICES INC.
2 901 Thompson Place

Sunnyvale
Calitornia 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
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—

M
008
100
__lﬂql__ __”__ma MIN. 375
080 328

015

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product. (3)




Am9308

Dual Four-Bit Latch

Distinctive Characteristics:

e 100% reliability assurance testing including high-
temperature bake, temperature cycling, centrifuge
and package hermeticity testing in compliance with
MIL STD 883.

¢ Two independent enables on each latch.

e Mixing privileges for obtaining price discounts.
Refer to price list.

e Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am 9308 provides 8 bits of latch storage divided into two
blocks of 4 bits. Data enters into a latch when both enable
inputs to the 4-bit latch block are LOW. While this condition
exists the output of the latch follows the input. If either enable
input goes HIGH the data present In the latch at that time
is held in the latch and is no longer affected by the data input.
An active LOW master reset is provided for each 4-bit latch.
This reset overrides all other input conditions and when acti-

LOGIC SYMBOL

141516 18 20 22
Egl JEy

E Dy Dy Dy Dy E Dy Dy D, Dy

Am 8308 4-BIT LATCH 1 Am 9308 4-BIT LATCH 2

Note: The dice supplied will contain units which meet both 0°C to
+75°C and —~55°C to +125°C temperature ranges.

a, o, a, O Q Q, a, Q
vated forces the outputs of all the latches LOW. MR 0 1 2 9 ik S Bk
1 5 7 9 n 13 A'|7 19 21 23
Vec = Pin24
GND = Pin 12
LOGIC DIAGRAM
MR EE
D3 DI Do
[ I | { |
NOTE: Only one 4 Bit Latch shown.
a3 Q, Q Qg
Am9308 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
. il Vec O3 03 Qp 07 05 Dy Qg Do By Eo MR
) mininninininininininin|
Package Temperature 24 23 22 21 2019 18 17 16 15 14 13
Type Range
Molded DIP 0°C AM930859C
Hermetic DIP UBN930859X
Hermetic DIP UBN930851X
U4M930651X .1 2 3 4 56 7 8 9 10 11 12
UXX9308XXD R 15 5 5 5 4 5 o

NOTE: PIN 1 is marked for orientation.
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MAXIMUM RATINGS

(Above which the useful life may be impaired)

2-62

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—565°C to +125°C

Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous

—0.5Vto +7V

DC Voltage Applied to Outputs for High Output State

—0.5Vto +Vc max

DC Input Voltage

—0.5Vto +55V

Output Current, Into Outputs

30mA

DC Input Current (Note 1)

—30mA to +5mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Amg30859X T, =0°C to -+-75°C

Vee =50V £5%

Am930851X T, = —55°C to +125°C V.. =50V +10%

Parameters Description Test Conditions Min Typ (Note 1) Max Units
Vee = MIN,, Igy = —0.72 mA
vV, Output HIGH Voltage cc ' 'OH 2.4 3.6 Volts
on vee onae Vin=Vior Vi °
Vee = MIN, |5, = 14.4mA
V Output LOW Voltage cc v oL 0.2 0.4 Volts
o Vin=VigorVy
Vi Input HIGH Leve! Guaranteed input logical HIGH 20 Volts
: voltage for all inputs
v Input LOW Leve! Guaranteed input logical LOW 0.8 Volts
v voltage for all inputs
Unit Load
I,. (Note 2 = MAX,, =04V —1.0 —1.6 A
1L (Note 2) Input LOW Current Voe = MAX., Viy =0 m
Unit Load
Vee =MAX, V=24V 6.0 40 A
lyy (Note2) Input HIGH Current cc N &
Input HIGH Current Vee =MAX, V=55V 1.0 mA
= MAX,,
lsc Output Short Circuit Current \\:(C:JT =“(/').0XV -20 -70 mA
All other inputs = 4.5V | Am830851X 65 100
lee Power Supply Current Vee = MAX. mA
Notes: 1) Typical _Limits are at Vo = 5.0 V, 25°C Ambient and maximum loading.
2) Actual Input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).

SWITCHING CHARACTERISTICS (, = 25°¢)

Parameters Description Test Conditions Min Typ Max Units
tgy (E) Enable to Output HIGH 10 19 30 ns
L (E) Enable to Output LOW 6 12 18
toas (D) Data to Output HIGH 8 16 20 ns
lpd_ (D) Data to Output LOW 6 12 18
Lo HIGH Data Set-up Time Vee =50V ~4 0 6 ns
| N LOW Data Set-up Time C_=15pF 4 7 10
tou (E) Min. Enable Pulse Width 8 15 ns
b (MR) Min. Master Reset Pulse Width 10 15 ns
toa_ (MR) Master Reset to Output LOW 7 14 20
t,.. (MR) Master Reset Recovery Time -1 10 ns




DEFINITION OF TERMS
SUBSCRIPT TERMS:

H HIGH, applying to a HIGH logic level or when used with V. to
indicate high V. value.

1 Input.

L LOW, applying to LOW logic level or when used with V.. to
indicate low V. value.

O Output.

FUNCTIONAL TERMS:

D,, D,, D,, D, Inputs The four data inputs of each of the 9308 latch
blocks. :

Eo, E, Inputs The two Enable inputs. Both of these inputs must be
LOW for insertion of data into the latches.

Fan Out The logic HIGH or LOW output drive capability in terms
of input unit loads.

Input Unit Load One T2L gate input load. In the HIGH state it is
equal ta40xA at 2.4Vand in the LOW state it is equalto1.6mA at 0.4V.

Latch A storage element which stores one bit of data on receipt
of a single transition on an Enable signal.

MR Input The master reset input.

Q;, Q, Q,, Q, Outputs The four outputs of each of the 9308 latch
blocks.

Q(t) The output of a latch at time t ..

Q(t,,.)) The output of a latch at time t,,, when input conditions
at time t, have been realized by the output.

OPERATIONAL TERMS:

. Forward input load current for unit input load.

fow Output HIGH current forced out of output in Vg, test.
Io,  Output LOW current forced into the output in V,,, test.
1,4 Reverse input load current with Vo, applied to input.
Negative Current Current flowing out of the device.
Positive Current Current flowing into the device.

Vi Minimum logic HIGH input voltage. Refer to Figure 6.
V. Maximum logic LOW input voltage. Refer to Figure 6.

Von Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
lo, into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level.)

by (E) The minimum time that both Enable inputs E, and E, must
be LOW in order for data to be correctly entered into the latches.

t,,(MR) The minimum pulse width for resetting the latches.

t,a+ (DQ)The propagation delay from the D input LOW to HIGH
transition to the Q output LOW to HIGH transition. Refer to Figure 1.

ta (DQ) The propagation delay from the D input HIGH-LOW tran-
sition to the Q output HIGH to LOW transition. Refer to Figure 1.

tpd_,_ (EQ) The propagation delay from the Enable signal HIGH-LOW
transition to the Q output LOW to HIGH transition. Refer to Figure 1.

Yoa— (EQ) The propagation delay from the Enable signal HIGH to
LOW ftransition to the Q output HIGH to LOW transition. Refer to
Figure 1.

t, .y (DE) The time required for a HIGH logic level to be present
and remain present at a data input prior to the Enable transition
from LOW to HIGH in order for the latch to retain a HIGH Jogic
level. Refer to Figure 1. HIGH data must be steady at all times
between t,, max and t, min,

| S (DE) The time required for a LOW logic level to be present
and remain present at a data input prior to the Enable transition
from LOW to HIGH in order for the latch to retain a LOW logic
level. LOW data must be steady at all times between t, max and
t,y min.

t,.. (MR) Recovery time for MR is the minimum time required be-
tween the end of the reset pulse and the Enable transition from LOW
to HIGH in order for the latches to respond to new data. Refer to
Figure 1.

L (MR) The propagation delay from the master reset signal
HIGH-LOW transition to the output HIGH-LOW transition. Refer to

Figure 1. 2-63
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SWITCHING WAVEFORMS

= —f—r—F——F——F——F—~

151 MAX 1SH MAX tow (E}

r—(sH MiN p—1sL MIN

o “\“\\\\

A

SN S

¢ 0
MR

STORING A LOW. Data
must be LOW by tg| max
and remain LOW until
after tgH min.

STORING A HIGH.

Data must be HIGH by
tSH max and must remain
HIGH until after t5 min.

STORING A LOW,
Enable pulse must be
at least tpw (F) max.

STORING A HIGH.

RESET AND STORE HIGH.
To reset, MR putse

width must be at

least tpy {VR) max.

To store data, the

Enable must remain

LOW at least tree (MR)

manx after MR goes

HIGH.

Note: The “set-up Time” is defined as the time required, relative to the enable,for a LOW to HIGH edge (tsH) or a HIGH to
LOW edge (isL) to propagate through internal detays. Logic transitions occurring before ts max are guaranteed to be
detected; those occurring afler 1s min are guaranteed not to be detected. Transitions between ts max and ts min may
or may not be detected. The minimum set up time for a LOW is sometimes called the ‘‘release time" for a HIGH.

KEY TO TIMING DIAGRAM

WAVEFORM INPUTS ouTPUTS
MUST BE WILL BE
STEADY STEADY

Ay cuance WL BE
FROMH TO L

FROM H TO L
may crance  HLLBE
FROM L TO H

FROM L TO H
DON'T CARE; CHANGING:
ANY CHANGE  STATE
PERMITTED UNKNOWN

Figure 1




TRUTH TABLE Am9308 LOADING RULES (in unit loads)
. _ Inputs _ Output
MR E E P Qv Input Output Drive
L X X X L Input/Output  Pin No.’s  Unit Load HIGH Low
H L L L L T=1 —
H L L H H Latch 1 l\fR 1 1
H H X X Q (, No change Eo 2 1 - -
H X H X Q , No change E, 3 1 — —
H = HIGH Voltage Level D, 4 15 — —
L = LOW Voltage Level Q, 5 — 18 9
X = Don’t Care D, 6 15 — —
9
Table | Q, 4 18
D, 8 1.5 — —
Q, 9 — 18 9
D, 10 1.5 — —
Q, 1 — 18 9
GND 12 —_ — —_
Latch 2 MR 13 1 — —
E, 14 1 — —
MS! INTERFACING RULES E, 15 1 — —
Equivalent D, 16 1.5 —_ —
Interfacing Input Unit Load Q 17 — 18 9
Digital Family HIGH LOW D“ 5 s
. " N | - - -
Advancefl Micro Devices 9300/2500 Series 1 1 a, 9 — 18 s
FSC Series 9300 1 1 D, 20 1.5 — —
Ti Series 54/7400 1 1 Q, 21 — 18 9
Signetics Series 8200 2 2 D, 22 1.5 —_ e
National Series DM 75/85 1 1 Q, 23 —_ 18 9
DTL Series 930 12 1 Vee 24 — — —
Table 11 Table 1l

Voltage Interface Conditions — LOW & HIGH

INPUT/OUTPUT INTERFACE CONDITIONS

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
30~ Low” DRIVEN'LOW"
@ 28 minmum LocIC Vee OUTPUT | LOAD
& 26 "HIGH"OUTPUT |
4 VOLTAGE OH,y
> a——t  C |
@ 22} Vik, |
> 20 -’ - . ef—————————
& NOISE MINIMUM LOGIC OFF I 'F
o '8 IMMUNITY “HIGH" (NPUT |
2 sh (High tevel) VOLTAGE |
s
g ek |
5 1t °) ot oy
; 1ok viL, ON |
S 08~ MAXIMUM LOGIC T ————— |
S osf- "LOWOUTRUT Wl GND = Vlow =
" =
&
5 04 pm—— VOLTAGE
5 ., NOISE .
0. t IMMUNITY Current Interface Conditions — HIGH
0o (Low tevel) OUTPUT DRIVING INPUT LOAD
DRIVING DEVICE ORIVEN DEVICE v "HIGH™ | DRIVEN'HIGH’
cc —h '
N |
VoH, Vin, 0 |
o—] 60— o o
Vo, i, 'oH : [y
| OFF
DRIVING DRIVEN
DEVICE DEVICE 2 :
GND — =
Figure 2
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9308 APPLICATIONS -

DATA BUSES WORD ADDRESS

! ||

STROBE

Ao A Az A3

1

Am9301 1/10 DECODER
0 1
E Dg Dy Dy Dy
Am9308 4-BIT LATCH1 — ——— WORDO | I T
)
1
1

2 3 4

1 ) ]
mp Qo Qy Q Qg : 1

[ .
CLEAR rl I l I

o

—

€ Dy Dy Dy D3

\AM9308 4-B1T LATCH 2, — ———WORD9
MR Q @ O Q3

;—T l I I I Figure 3

Latch Selection

The Am9308 can be selected by using an Am9301 decoder. The active LOW outputs of the Decoder conform
with the active LOW input enables of the latch blocks. The diagram shows one 4-bit latch being selected
out of ten possible latch blocks.

PHYSICAL DIMENSIONS

Dual-In-Line

Hermetic Molded
ARRASRAARARAR

“ N JaTaTaYaATaTaTaTATATATAY

545 24 12
.‘ i 515
FYYYYYyYyvv vy

B e — -— 83— . -y
ORI T w

1
Al La®™ g | Ak A s

Metallization and Pad Layout
73 x 101 Mils

Flat Package

I iy
r 2 ___i%?:‘%%’mﬁ #»W’;

LATCH1 MR 1 ————— 24 Ve
Ep 2—— [———23 QjLATCH2

ADVANCED
MICRO
DEVICES INC.

9071 Thompson Place
Sunnyvale

California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
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Am93L08

Low-Power Dual Four-Bit Latch

Distinctive Characteristics
¢ 100 mw typical power dissipation.

e 30 ns typical propagation delay.

* 100% reliability assurance testing in compliance with
MIL STD 883.

® Compatible with 7400 and 9300 series devices.

FUNCTIONAL DESCRIPTION

The Am93L08 consists of two independent four-bit latches.
Each latch has two active LOW enables. When both enables
are LOW, data on the inputs (Do, D\, D;, D;) are fed through
to the outputs (Qi, Qi, Q.; Q). If either enable goes HIGH,
then the four outputs are inhibited from further change and
the last data on the inputs before the enable went HIGH are
stored. Each latch also has an active LOW master reset input
which forces all outputs to the LOW state regardless of any
other inputs.

:E l ’ Do Dy 0, 03

LOGIC DIAGRAM

1

Z|
2
Sl

Q : Q 9 Q3

LOADING RULES
In Unit Loads (Notes)

TTL LOADS 93L LOADS
Input Load Factor HIGH LOW HIGH Low
Dy, D,,D,, D, 0.75 0.375 1.5 1.5
MR, E,, E, 0.5 0.25 1.0 1.0
Output Drive HIGH LOW HIGH LOW
All Outputs 10 3.0 20 12

NOTES:
1) A TTL unit load is specified as 0.4 V at ~1.6 mA LOW, 2.4 V at 40 pA

2) ﬁ[g{u_ unit load is specified as 0.3 V at —400 A LOW, 2.4 V at 20 xA

3) Enouéh output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.

LOGIC SYMBOL

141516 18 20 22

Eol [E4 Eof B4
E Dy Dy Dy D3 E Dg Dy Dy D3
Amg3L08 Am33L08
4BIT LATCH 1 4-BIT LATCH 2
mp Qo @1 Q5 Q3 mr Q0 @ Q7 Q5
1 s 7 9 M 1317 19 21 23
Vce = PIN 24
GND = PIN 12

Amg3L.08 ORDERING INFORMATION;’&Q@

2
S

Package Temperature:’ Order
Type i Number
24-Pin Molded DIP AM93L0859C
24-Pin Hermetic DIP UBN93L0859X
24-Pin Hermetic DIP UBN93L0851X
24-Pin Hermetic Flat:Pa U4MO3L0851X
v UXX93L08XXD

Note: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges.

MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
—55°C to +125°C

Temperature (Ambient) Under Bias

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —-05Vto+7V
DC Voitage Applied to Outputs for High Output State —0.5 Vto +Vc max
DC Input Voltage —0.5Vto 455V

Qutput Current, Into Outputs 30 mA
DC Input Current  Note 1 ~30mAto +5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmMO3LOB58X T, = 0°C to +75°C Vee = 475V105.25V
AmO3LO851X T, = —55°C to +125°C V. = 4.50 V10 5.50 V
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units

Vee =MIN, Iy = —0.4 mA

V, Output HIGH Voltage cc * OH 24 3.6 Volts

o P e Vin="VigorVy °

VoL Output LOW Voltage Vee =MIN,, lg, = 4.92mA 0.15 0.3 Volts
Vin= Vi or Vi

Vi Input HIGH Level Guaranteed inPut Iogicgl HIGH 20 Volts
voltage for ail inputs

A Input LOW Level ' Guaranteed input logical LOW 0.7 Volts
voltage for all inputs

93L Unit Load
| Vee = MAX, V=03V —0.25 —0.4 mA
(Note 2) Input LOW Current ce IN
93L Unit Load

Vee = MAX, V=24V 2.0 20 A

" Input HIGH Current cc=M N “

(Note 2) Input HIGH Current Voo = MAX., Vi = 5.5V 1.0 mA

lsc Output Short Circuit Current Vee = MAX,, Vour = 0.0V —25 ~16 —25 mA

lec Power Supply Current Vee = MAX. 20 33 mA

Notes: 1) Typical limits are at V. = 5.0V, 25°C ambient and maximum loading.

2) Actual input currents are obtained by multiplying unit load current by the 93L Input load factor. (See loading rules)

SWITCHING CHARACTERISTICS , = 25°C)

Parameters Description Test Conditions Min Typ Max Units
toay (B) Enable to Output HIGH 16 33 75 ns
toy (E) Enable to Output LOW 15 30 60
tay (D) Data to Qutput HIGH 12 25 55 ns
ta (D) Data to Output LOW 15 30 60
tooge HIGH Data Set-up Time Vee =50V 2.0 20 ns
LA LOW Data Set-up Time C =15pF 3.0 35
1. (E) Min. Enable Pulse Width 32 45 ns
t. (MR) Min. Master Reset Pulse Width 27 40 ns
t.a.. (MR) Master Reset to Output LOW 15 29 60
t... (MR) Master Reset Recovery Time 20 30 ns

SWITCHING TIME WAVEFORMS
e i T e e T e S L
5L MAX tSH MAX ) =~ tow (E):
fe—1sH MIN -t w—1sL MIN
—
D 5V
\ \ [l \\ / '
N R R w
pisf o pd— (E)
a — - 1.8V
i 7%6
tpd— tree |
(MR) ‘p‘w R (MR)
MR 1.5V
STORING A LOW. Dsta STORING A HIGH. STORING A LOW. STORING A HIGH, RESET AND STORE HIGH. ADVANCED
must be LOW by st max Data must be HIGH by Enable pulse must be To reset, MR pulse MICRO
and remain LOW until t§H max and must remain at least tpw-(E) max. width must be at
after tgH min. HIGH until after tgL min. least tow (MR) max. DEVICES INC.
To store data, the.
B Ry 901 Thompson Place
max after MR goes Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
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Am9309

Dual Four-Input Multiplexer

Distinctive Characteristics:

® 100% reliability assurance testing including high-tem-
perature bake, temperature cycling, centrifuge and
package hermeticity testing in compliance with MIL-
STD-883.

* Mixing privileges for obtaining price discounts. Refer

to price list.

* Electrically tested and optically inspected dice for

the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The 9309 Dual Four-Input Multiplexer is the logic implemen-
tation of a two-pole four-position switch with the position of
the switch set by the logic levels supplied to the Select
Inputs S, and S,. Both TRUE and FALSE outputs are provided.
The logic equations for each muitiplexer output are given
below:

Z,= '0a.s_|.so+'|a's_| "Sp+ 1" S, 'S_o+'3a°sl'so
Zy=1"5" S+ 15°8,°Sg+ 155, * S+ 1y, * S, * §

The logical representation of the 9309 is shown in Truth
Table 1.

The 9309 will select and direct word data from multiple word
registers to a common output buss. Multiple word data bussing
using the 9309 is illustrated in Figure 4.

LOGIC DIAGRAM/SYMBOL

B "2 Yo Yop '3 T2a N2 Toa
) o o o o o
Sq O—I >0TC| >
[ 1 ]
So o——l >o<d EI [1]

-
¢
-

= Ve
2z, z,
12 11109 4 5 6 7
I T O
10a Ma '2a '3a lob Mib'2p '3p
13—1% Am9309 DUAL 4-INPUT
3—15, MULTIPLEXER
Z, RN Zy
Y I ? l Vec = Pin 16
14 15 2 1 Gnd. = Pin 8

Am9309 ORDERING INFORMATION

Package Order
Type Range Number
Molded DIP U6M930959X
Hermetic DIP U7B930959X
Hermetic DIP U7B930951X
Hermetic Flat P :G'to +125°C U4L930951X
Dice Note UXX9309XXD

Note: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges.

CONNECTION DIAGRAM
Top View

2y [ ———aL——Vcc
PSR 16
z,[]2 s ]2
si[]s 1 Dia
oo []4 13 Jso
b q 5 12 Ja
[ ]e 1 _Jha
3 [ ]7 0[]t
GNDI____B__, ——t

NOTE: Pin 1 is marked for orientation.
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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 +7V
DC Voltage Applied to Outputs for HIGH Output State —0.5Vto +Vcc max
DC Input Voltage —05Vto+55V
Output Current, Into Outputs 30 mA

DC input Current

—30mAto +5.0 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Untess Otherwise Noted)

AmZ30959X

T,=0°C to +75°C

Ve =5.0V 5%

Am930951X  T,=-55°Cto +125°C Vo =5.0V =10%
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, Iy = —0.8 mA
V, Output HIGH Voltage cc » OH 24 3.6 Volts
o Vin=ViyorVy
Vee = MIN,, I =16.0 mA
\ Output LOW Voltage cC ' Ot 0.2 0.4 Volts
o Vin=VigorVy
Vi input HIGH Level Guaranteed inPut logical HIGH 20 Volts
voltage for all inputs
A Input LOW Level Guaranteed input logical LOW 0.8 Volts
voltage for all inputs
Unit Load .
! Vee = MAX, V=04V —-1.0 —1.6 mA
(Note 2) Input LOW Current ce N
Unit Load /
Vee = MAX,; V) =24V 6.0 40 A
I input HIGH Current cc N “
(Note 2) Input HIGH Current Voo = MAX., V) =55V 1.0 mA
Ise Output Short Circuit Current Vee = MAX,, Vg = 0.0V —-30 —100 mA
lec Power Supply Current Vee = MAX. 30 44 mA

Notes: 1) Typical Limits are at V.. = 5.0 V, 25°C ambient and maxlmﬁm loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).

SWITCHING TIME TEST CIRCUIT

VIN

TTul
9002

PULSE
GEN

PULSE GEN CHARACTERISTICS

FREQ~ 1 MHz

PULSE WIDTH = 100 ns
tr=t<15ns
AMPLITUDE =~ 4V

Vg = 60V

3

<
< 2KQ
3

TTuL
9002

*INCLUDES ALL PROBE AND JIG CAPACITANCE

12| 11} 10

Il I B I T |

3 '0a 112 123 '3a}lob 1o f2b '3b

S0 Am9309 DUAL 4-INPUT
—s,

MULTIPLEXER
Z,i 2, 2

b
15| 2] 1




Switching Characteristics (T, = 25°c)

+25°C
Parameters Description Test Conditions Min Typ Max Units
tpd+(ST) Turn Off Delay Select Input/ TRUE Output 10 24 32 ns
t,q_(ST) Turn On Delay Select Input/ TRUE Output 10 24 32 ns
:pd+(SF) Turn Off Delay Select Input/FALSE Qutput 5 16 21 ns
tpd_(SF) Turn On Delay Select Input/FALSE Output Vee =5.0V,C = 15pF 5 17 23 ns
toq+ (DT) Turn Off Delay Data Input/ TRUE Output (Refer to figures 1 & 3) g 17 24 ns
tpd_(DT) Turn On Delay Data Input/ TRUE Output 8 17 24 ns
tpd+(DF) Turn Off Delay Data Input/FALSE Output 2 9 14 ns
t.q_(DF) Turn On Delay Data Input/FALSE Output 3 10 15 ns

DEFINITION OF TERMS

SUBSCRIPT TERMS:

H HIGH, applying to a HIGH-signal level or when used with V¢
to indicate HIGH V. value.

I Input. .

L LOW, applying to a LOW signal level or when used with V¢
to indicate LOW V. value.

O Output.

FUNCTIONAL TERMS:

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

L, 1, Data Inpuls One of the four multiplexer data inputs for
multiplexers aorb, j=0, 1, 2, 3.

Input Unit Load One T2L gate input load. In the HIGH state it is
equal to I and in the LOW state it is equal to I.

Z Output The logic TRUE output of the four input multiplexers.

z Output The logic FALSE output of the four input multiplexers.

OPERATIONAL TERMS:

I, Forward input load current, for unit input load. Refer to Figure 2.
low Output HIGH current, forced out of output in Vg, test. Refer to
figure 2.

lop Output LOW current, forced into the output in V, test. Refer
to Figure 2,

l,, The current drawn by the device under a +5.0 V power supply
bias with input and output terminals open.

I, Reverse input load current with V,, applied to input.:Refer to
Figure 2.

Negative Current Current flowing out of the device.
Positive Current Current flowing into the device.
Vs Minimum logic HIGH input voltage. Refer to Figure 2.

V., Maximum logic LOW input voltage. Refer to Figure 2.

Vou Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output. Refer to Figure 2.

Voo Maximum logic LOW output voltage with output LOW current
loL into output. Refer to Figure 2.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level).

t.4.(ST) The propagation delay from a Select Input signal transi-
tion to the corresponding TRUE output LOW-HIGH transition. Refer
to Figure 1.

tpdh(ST) The propagation delay from a Select Input signal transi-
tion to the corresponding TRUE output HIGH-LOW transition. Refer
to Figure 1.

tpd+(SF) The propagation delay from a Select Input signal transi-
tion to the corresponding FALSE output LOW-HIGH transition. Refer
to Figure 1.

Ipd_(SF) The propagation delay from a Select Input signal transi-
tion to the corresponding FALSE output HIGH-LOW transition. Refer
to Figure 1.

Ipd+(DT) The propagation delay from a Datg Input signal transition
to the TRUE output LOW-HIGH transition. Refer to Figure 1.

tpd_(DT) The propagation delay from a Data Input signal transition
to the TRUE output HIGH-LOW transition. Refer to Figure 1.

Ipd+(DF) “The propagation delay from a Data Input signal transition
to the FALSE output LOW-HIGH transition. Refer to Figure 1.

t.q—(DF) The propagation delay from a Data Input signal transition
to the FALSE output HIGH-LOW transition. Refer to Figure 1.

SWITCHING TIME WAVEFORMS

SELECT
INPUTS

e ———

DATA
INPUT

I o T
ouTPUT

z
OUTPUT

[Br4]

"'pd"‘lsz)
s2)
—_— —_—)——— —_— ———-——-———3‘—1,5v
—t
__tmﬂ—! fe——tpd-: —tpd+ [— tpd-
(02) (D2)

Figure 1

—
————lﬁ-———-—-—-—F———-l.sv
-—‘odo-—‘(ui)
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Input Characteristics

Input Clirrent Versus
Input Voltage

PERFORMANCE CURVES

Input Current Versus
Input Voltage

20 20 =

SPEC LIMIT (Vg 1) _[22.C [ ] = :l

B , L }
AmM930959X > T o 125°
< 0
< < Pssoc [ ] |
: & n =5.C —-
- : SPEC LIMIT (Vg |
L .20 \\ £ -20 \ Amo30059X 7]
] SPEC LIMIT (Ve fp) | = = —
FF & Voo =55V
3 Am930951X 1 « \ TR ]
3 40 Veg-s25v T 3 -40 ——+—4
2 0 SPEC LIMIT (Vg (g)
2 2 Amg30951X *
Z -60 Z -60 I~  Vgo=55V
. - MR
T -80 TYPICAL - -80 TYPICAL
Veg * 50V | Vee=50v
-10 100 ] I
20 0 20 40 60 80 20 o0 20 40 60 80

Vin - INPUT VOLTAGE - VOLTS

Output Characteristics

Output HIGH Current
Versus Output Voltage

2 ISFECUMIT Vo, Ton)
Amo30351X /

< =2.75V
£ o —
" rc 25°C
] 75°C
& 20
2
5 /
pd
=]
-
2
CIN SR A IO
> 15°cagio°c A ov
E cc = 5
380 25°C
£ | [ [ ]

W

10 10 30 50 7.0

VoyT - OUTPUT VOLTAGE - VOLTS

Switching Characteristics

Turn On Delay
Select Input to TRUE Output

&
&

SPEC LIMITS |1
e _-Am930951X
©o40 Am930959;
£ 7
=
B
> 2 (S
g N\I 7
@
2 24
5 o
g l
3
E 1%
= [
8 s —
3 I 1 vee=50v
<, [ ci=1seF
-65 -35 -15 25 45 65 85 105125

Ta - AMBIENT TEMPERATURE - °C

Turn Off Delay
Select Input to FALSE Output

a8
. 1T
e
Cd SPEC LIMITS
£ Amig30951X
> 2 mo30059X
<
& = —
g 2 »
z e
%
2 '\'YP A
580
e MI‘N Ve = 5.0V,
z C(~15pF ]
0
-85 -35 -15 25 45 65 B85 105125

Ta- AMBIENT TEMPERATURE - °C

IguT - OUTPUT CURRENT - mA

tg+{ST) - TURN OFF DELAY TIME - ns

tpg{DF} - TURN ON DELAY TIME - s

Output HIGH Current
Versus Output Voltage

DISPECLIMIT Vo, loR)
AmM930959X
Vg =45V
[
55°C 25°C
25°C
-20 —
I T
40 l'\TYPICAL ]
Vg™ 50V
h2s°C. e
-60 L,
55 3 °
s8¢
50
-1.0 1.0 3.0 5.0 7.0
Vout - OUTPUT VOLTAGE - VOLTS
Turn Off Delay
Select Input to TRUE Output
8 SPEC LIMITS [
[~ Am930051X
40 A m\‘ /
S 1
2 TR
—1
—
e s
16
MIN
s !
Vec =50V
0 [ CL=150F
-65-35 -15 5 25 45 66 B85 105 125
T - AMBIENT TEMPERATURE - °C
Turn On Delay
Data Input to FALSE Output
30 r
T 1 Vee = 5.0V
T CL= 15 pF ]
25 SPEC LIMITS
| - Am930951X
2 )| Amo30950X
~
\
15 By
A Mnx
10 P ;
TYP
5
MIN
o |
-55-35 -156 5 25 45 66 85 105 125

Tp - AMBIENT TEMPERATURE - °C

Vi - INPUT VOLTAGE - VOLTS

Output LOW Current
Versus Output Voltage

100 T
3
L1 5
P TYPICAL 15°C A
E 80| Vgc=50V
'2 25°C
z —
g o0 VA .
5 < o°C
o
e
2 4
£ -55°C
7
o
? SPEC LIMITS (Vo Ig)
5 20 / Am930951X Vee = 475V
o I $4— AMI30959X V(= 4.5V
0 [ [ [ |
1.0

0 05 05
Vour - OUTPUT VOLTAGE - VOLTS

20

Turn On Delay
Select Input to FALSE Output

48
a 1]
W o SPEC LIMITS -
2 Amga0951X
m830953X
z A L/
@
o /

24 L A
g MAX d
z |
o
2. TP
- h
& s
2 [

d Veg=5.0V
% cc
£ CL=15pF ]
0
55 35 15 5 25 45 65 85 105125

Tp - AMBIENT TEMPERATURE - °C

Turn Off Delay
Data Input to FALSE Output

30
e T
c T
w SPEC LIMITS
i Am930951X |
- Am930959X P
% I~ /]
x 20 LA
2 I
prr
e A
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g
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n )
& s0 | /50
3 MIN_| Veo= 50V
2 C = 15pF

[}
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TRUTH TABLE

Am9309 LOADING RULES (in unit loads)

Select Inputs Data Inputs Outputs Fanout
Sy S, L Z, Z(F) Input  Output  Output
L L L X X X L H Input/Output PinNo.s UnitLoad HIGH Low
L L H X X X H L loa 12 1 _ —
H L X L X X L H ! 1
H L X H X X H L 1a n - -
L H X X L X L H 1, 10 1 — —
L H X X H X H L 1 9 1 — —
H H X X X L L H a
H H X X X H H L lob 4 1 - -
S, S, Toy Iy Ly Iy z, Z.(F) Iy 5 1 _— —
L L L X X X L H 1 6 1 — —
L L H X X X H L 1 7 1 —_— —
H L X L X X L H ib
H L X H X X H L S, 13 1 — —
L H X X L X L H 5, 3 1 — _
L H X X H X H L
H H X X X L L H Z 15 - 20 10
H H X X X H H L Z, 1 —_ 20 10
H = HIGH Voltage Level Z, 14 - 20 10
L = LOW Voltage Level B —
X = Don't Care Z 2 20 10
TABLE | GND 8 - - -
Vee 16 — — —
MS! INTERFACING RULES
Equivalent Input
Interfacing Unit Load TABLE If
Digital Family HIGH Low

Advanced Micro Devices 9300/2500 Series 1 1

FSC Series 9300’ 1 1

Tl Series 54/7400 1 1

Signetics Series 8200 2 2

National Series DM 75/85 1 1

DTL Series 930 12 1
TABLE il

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH .

30~

@ 281~ miNIMUM LOGIC

= I~ “HIGH” OUTPUT

26 v,

S VOLTAGE OH,y

24 e e o

@ 22 v

g 20 t . e

o NOISE MINIMUM LOGIC

R IMMUNITY “HIGH" INPUT

9 164 (High level) VOLTAGE

5ora

[=]

3> g2t

5

2 1or Vi,

S 08|~ MAXIMUM LOGIC

5 o6} “towrouTPuT MAXIMUM LOGIC

& VOLTAGE oLy LOW” INPUT

5 04— VOLTAGE

S o NOISE

21~ IMMUNITY
ool — (Low level)
DRIVING DEVICE DRIVEN DEVICE
VoH, ViH,
O— -0 ———————— o Lo

Vo, ViL,

DRIVEN
DEVICE

DRIVING
DEVICE

Figure 2

Current Interface Conditions — Low

OUTPUT DRIVING INPUT LOAD |
Low DRIVEN"LOW
: output | LOAD
Vee ’ ' |
| hie
|
|
OFF |
N |
° | ° oN
‘@ I
GND == i | -
Current Interface Conditions — HIGH
OUTPUT DRIVING INPUT LOAD
“HIGH" l DRIVEN'HIGH
|
|
ON |
1
4 g |
l OFF
OFF |
|
GND = l —




MULTIPLE WORD BUSSING

BIT A INPUT

BIT B INPUT
TAG e e e e e e Ay Ag o o o+« « A By « « « o . . B Bg + o o o« o . Byg
10aMa2a 132 |00 116 120 '30 10a 11a 122 122 |'on T1b 120 '3p) 102 112 12a 1327700 116 120 T3p 10a M2 122 13a [ Tob 16 Y20 Y3p
——150 Am9309 DUAL 44NPUT S0 Am9309 DUAL 4-INPUT S0 Am9309 DUAL 4-INPUT S0 Am9309 DUAL 4-INPUT
s, MULTIPLEXER s, MULTIPLEXER s, MULTIPLEXER s MULTIPLEXER
| | 1
Za Za | Zp Zy Z, Za | Zp 2y Z, Za { Zp 2y 2, Za| Zp 2,
WORD [+ [+] [+] [+] [+
SELECTION I I I ' I I I I
(20w
1211w, O
22w, O—
(23)W3 O

102 11a 122 13a { o6 11 120 130
S0 Am9309 DUAL 4-INPUT

S MULTIPLEXER
\
Z, 23 | 2y Zy
BIT A BITB
OuUTPUT OUTPUT
Figure 4

The interconnection of five 9309 Dual Four-Input Multiplexers will switch a two bit data word from one of
sixteen two bit words onto a data buss. The selection of the word transferred to the buss is made by the
address supplied to the Wp, Wq, W3, and W3 inputs.

PHYSICAL DIMENSIONS

Hermetic Dual-In-Line Molded
Logs oy by
T e
40 :

.760

020
MIN.

i
i
55
11
P
J |

g

4
&=l T
#4 kA=

100

T
4

T; LJ;g,,_,gL 1g

015

Metallization and Pad Layout

NI

z
N

2 o

N -
B
°a

152,
— 14 Z,(F)
$3 [
Im: . ‘12 IS° ADVANCED
[ 2l MICRO
:|b5 1117, DEVICES INC.
2 6 1002 901 Thompson Place
gy 7 ———F =913, Sunnyvale
Ggu Calitornia 94086
(408) 732-2400
60 x 76 Mils TWX: 910-339-9280

TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product. (3)




Am93L09

Low-Power Dual Four-Input Multiplexer

Distinctive Characteristics
» 30 ns typical propagation delay.

» 38 mw typical power dissipation.

* 100% reliability assurance testing in compliance with
MIL STD 883.

® Compatible with 7400 and 9300 series devices

, FUNCTIONAL DESCRIPTION

The Am93L09 consists of two four-input multiplexers con-
trolled by two common select lines. The logic levels on the

two select lines S, and S, determine which of the four inputs

will be fed to the outputs of each multiplexer, so the device
can select two bits of data from any one of four sources.
Both assertion and negation outputs are provided for each
multiplexer; the negation outputs are slightly faster. The
Am93L09 can also be used to generate a random function of
three variables by connecting two of the variables to the
select inputs and connecting the multiplexer inputs HIGH or
LOW or to the true or complement of the third variable.

DATA SELECTION TABLE

LOGIC DIAGRAM

3 l2s ' lob

9 o o o
510—|>0T4 >
{ 1 1 1
1T T, |
~>THO00 ¢

3a 12a h1a loa
o o [~

1
11

Select lines _ Outputs .
SO S| Za Za Zb Zb /
— — z, z,
L L b o e T o a 17
H L la I'J Ly Il_b = Veo
L H I [ be T
H H (PN l [ b 2, z,
LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL loads 93L loads
Input Load Factor HIGH Low HIGH Low
12 1110 9 4 5 6 7
All Inputs 0.5 0.25 1.0, 1.0 NN
Output Drive HIGH LOW | HIGH LOW " ;‘; h1a 122 132 lob '1b 120 '3
] Am83L09
All Outputs 10.0 3.0 20.0 12.0 3—15) DUAL 4INPUT MULTIPLEXER
NOTES:
1) A TIL unit load is specified as 0.4 V at ~1.6 mA LOW, 2.4 V at 40 xA \éilco=—Pll=";‘N1§
2) A 93L unit load is specified as 0.3 V at —400 A LOW, 2.4 V at 20 pA
3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.
Am93L03 ORDERING INFORMATIO MAXIMUM RATINGS (Above which the useful life may be impaired)
Pa°kage Temperalu Order Storage Temperature —65°C to +150°C
Type Ran. d Number Temperature (Amblent) Under Bias —55°C to +125°C
16-Pin Molded DIP UBM93L0959X P —
16-Pin Hermetic DIP U7B93L0959X Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5Vio+7V
16-Pin Hermetic DI U7B93L0951X DC Voltage Applied to Outputs for High Output State —0.5V to +V¢ max
16-Pin Herg!ehc Flat 3;‘;(993311'_%99?)25 DC Input Voltage —05Vto+55V
Output Current, Into Outputs 30 mA

Note: The dice supplied will contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

DC Input Current (Note 1) —30mAto +5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

Ama3L0959X T, = 0°C to +75°C Vee = 475V105.25V
Amg3L0951X T, = —55°C to +125°C V.. = 4.50Vto 550V

2-76

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Voo = MIN,, I, = —0.4 mA
V, Output HIGH Voltage cc ’ OH 2.4 3.6 Volts
o Vin=ViyorVy
Vee = MIN,, I = 4.92 mA
Y Output LOW Volta, cC ' oL 0.15 0.3 Volt
o 3 o Vin=VigorVy, °
Vi input HIGH Level Guaranteed inPut logical HIGH 20 Volts
voltage for all inputs
A Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
93L Unit Load
! =MAX, V,y =03V —0.25 —0.4 mA
(Note 2) Input LOW Current Vee X Vi =0
93L Unit Load
Voo = MAX, V=24V 2.0 20 A
Iy Input HIGH Current ce N 3
(Note 2) Input HIGH Current Vee = MAX,, V), =55V 1.0 mA
b Output Short Circuit Current Vee = MAX,, Vo = 0.0V —-10 —26 —40 mA
lee Power Supply Current Vee = MAX. 7.5 11.5 mA
Notes: 1) Typical limits are at V.o = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (1, = 25°0)
Parameters Description Test Conditions Min Typ Max Units
L (82) Select to Z Output HIGH 19 38 70 ns
i (82) Select to Z Output LOW 19 38 65 ns
gy (S2) Select to Z Output HIGH 12 24 50 ns
t, (52 Select to Z Output LO 14 27 55 ns
ba-- (52) put LOW Vec =50V, G =15pF
tas (D2) Data Input to Z Output HIGH 22 43 70 ns
ta_ (D2) Data Input to Z Output LOW 18 35 65 ns
Yoy (D2) Data Input to Z Output HIGH 1 22 40 ns
toa— (b2) Data Input to Z Output LOW 15 30 60 ns

SELECT
INPUTS

DATA
INPUT

Z —
OuTPUT

z —
ouTPUT

SWITCHING TIME WAVEFORMS
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Am9310/9316

- BCD Decade Counter/Four-Bit Binary Counter

Distinctive Characteristics:

Fully synchronous counting and parallel loading e Mixing privileges for obtaining price discounts.
Refer to price list. ,

Electrically tested and optically inspected dice for e 100% reliability assurance testing including

the assemblers of hybrid products. high - temperature bake, temperature cycling,
centrifuge and package hermeticity testing in
compliance with MIL STD 883.

FUNCTIONAL DESCRIPTION LOGIC SYMBOL

The Am9310 and Am9316 are four-bit synchronous up-counters. The

9310 is a modulo 10 counter and the 9316 is a hexadecimal counter.

Each counter contains four master-slave flip-flops driven by a common

clock input (CP). When CP is LOW, data is entered into the masters of the

flip-flops. If the Paraltel enable (PE) is HIGH, then data is entered into s 3 4 5 &

each master from the slaves of the other flip-flops via J and K type inputs.

If PE is LOW, then data is entered into the masters via the D-type parallel & | [ | |

inputs (Po, Pi, P2, P3). When the clock changes from LOW to HIGH, the

data in the masters is transferred to the slaves and the outputs (Qo, Qi, 7 CEPPE Po Py Py P3

Qz, Qi). The masters are inhibited from change as long as the clock is

HIGH. In the count mode (PE HIGH), there are two count enables, count 10 ~——4CET Am@310/9316 TCp—15

enable parallel (CEP) and count enable trickle (CET). Both must be HIGH 2—Jcp

for counting to occur. The terminal count state of each device (9 for the MR QO Qp G 03

9310 and 15 for the 9316) is decoded and ANDed with the CET input to

produce a terminal count output (TC). Long synchronous counter systems T I I I I -

are constructed by connecting the TC output of the first counter to the CEP 1 14 13 12 1n

inputs of all other counters and the TC output of each counter after the

first to the CET input of the next counter. Both counters have an asyn- Vec=FPIN 18

chronous master reset (MR) which clears all four flip-flops independent of GND=PIN 8

any other inputs.

For proper operation, the PE input must not change from LOW to HIGH

during the clock LOW time unless the Pi inputs are identical to the Qi

outputs. If CEP and CET are both HIGH at any time during the clock LOW

time, (and PE is HIGH), then the count will increment when the clock goes . . ., .

HIGH. The basic cell for the Am9310/9316 is illustrated in Figure 8.

LOGIC PIAGRAMS

Am9310 Am9316
o 000 ?01 Qy Q3 —_ 000
MR » 2
CP& i—,L ¥ : CPZ:EA 2 ! *- ]
Cp Cp Cp Cp Cp Cp 5, CF o cp Cp Cp Cp
<+ :; a :; a j: Q s
Cs Po P Ca Pe P :-P-' Ce Po P CaPu P CePo P
PE 4 TC FE 13 1d
1 ! 1
CEP ! 4 $ CEP 4
CET CET
ofg Py of2 OP3 ofo of
Am9310 ORDERING INFORMATION CONNECHON. DIAGRAM
- Top View
Part Package Temperature Order MR —Vee
Number Type Range Number o' ®
Am9310  Molded DIP U6M331059X Qe wpTe
Am9310  Hermetic DIP U7B931059X [m 140 ]9%
Am9310  Hermetic DIP U7B931051X e a
Am9310 Hermetic Flat Pak U4L931051X e %
Am9310 Dice UXX9310XXD P:E‘ 5 12]]0;
Am9316 Molded: 5% 0°Cto +75°C  UBM931659X P3Je nf7]o3
Am9316 H?rﬁmgj.gc D 0°Cto +75°C  U7B931659X cer ] o Teer
Am9316  Hermetic DIP —55°Cto +125°C U7B931651X s s _
Am9316 ﬁerrﬁetic Flat Pak —55°Cto +125°C U4L931651X GND [———p———T"]PE
Am9316 Dice Note UXX9316XXD ,
Note : The dice supplied will contain units which meet both 0°C to
475°C and —55°C to +125°C temperature ranges.
NOTE: Pin 1 is marked for orientation.




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 Voitage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto +7V
DC Voltage Applied to Outputs for High Output State —0.5Vto +Vc max
DC Input Voltage —05Vto+55V
Output Current, Into Outputs 30 mA

DC Input Current (Note 1)

—30mA to +5 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AM931059X/ Am931659X T, = 0°C to +75°C Vee =50V £5%
Amg31051X/AmE31651X T, =—65°C10 +125°C Vc =50V £10%
Parameters Description Test Conditions Min TYPp (Note 1) Max Units
Vee = MIN,, g = —0.8 mA
V, Output HIGH Voltage cc ’ OH 24 3.6 Volts
o . Vin=ViyorVy
; Vee =MIN, 1, = 16.0 mA
Vv, Output LOW Volt cc N 0.2 0.4 Volts
o e orase Vin=VigorVy,
v, Input HIGH Level Guaranteed in?ut logical HIGH 20 Volts
voltage for all inputs
v Input LOW Level Guaranteed input logical LOW 0.8 Volts
It voltage for all inputs
Unit Load
I, (Note 2 Vee = MAX, V=04V -1.0 —1.6 mA
. (Note2) Input LOW Current cc=M w="0
Unit Load
Vee = MAX,, V=24V 6.0 40 A
Iy (Note2) Input HIGH Current cc N a K
: Input HIGH Current ' Vee =MAX, V) =55V 1.0 mA
Vee = MAX,,
lse Output Short Circuit Current cc —20 -80 mA
Vour =00V
Am931051X
65 100
Am931651X
= mA
lce Power Supply Current Vee = MAX. Amo31059% v o
’ Am931659X
Notes: 1) Typical Limits are at Voo =5.0V, 25°C Ambient and i loading.
2) Actual input currents are obtalned by multiplying unit load current by input load factor (See Loading Rules).
SWITCHING CHARACTERISTICS (1, = 25°0)

Parameters Description Test Conditions Min Typ Max Units
tpd + Turn Off Delay—Q Outputs 10 20 30 ns
L Turn On Delay—Q Outputs Vee =50V, C =15pF 7 15 25 ns
1,4, (TC) Turn Off Delay TC (Refer to Figure 1) 17 35 50 ns
tpd_(TC) Turn On Delay TC 10 20 30 ns

] Vec =50V, C =15pF
t.(CE) Set-up Time CEP or CET (Refer to Figure 2) 0 13 30 ns
t.(P) Set-up Time P-Inputs Vec =50V, C =15pF 0 18 38 ns
t,(PE) Set-up Time PE (Refer to Figure 3) 7 29 45 ns
- j— Vee =50V, C =15pF
ta_(MR) Turn-on Delay for MR (Refer to Figure 1) 15 33 48 ns
t.4.(CET to TC) | Turn Off Delay for CET to TC Ve =50V, C =15pF 7 14 30 ns
t,4_(CETto TC) | Turn On Delay for CETto TC | (Refer to Figure 4) 7 14 30 ns
f, Count Frequency Vec =50V, C =15pF 20 28 MHz
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EFINITION OF TERMS
UBSCRIPT TERMS:

Forward, applying to LOW inputs.

HIGH, applying to a HIGH logic level or when used with V. to
dicate high V¢ value.

Input.

LOW, applying to LOW logic level or when used with V. to
dicate low V¢ value.

Output.
Reverse, applying to HIGH inputs.

JNCTIONAL TERMS:

synchronous (ripple) Counter All outputs (flip flops) change state
1 command from a preceding stage.

, Input Asynchronous direct clear input.

P Input The count mode is inhibited by a LOW input. Outputs
3, Q, Q,, Q, and Q, remain unchanged. Refer to Truth Table II.
T Input The count mode is inhibited and Terminal Count (TC)
itput is forced LOW by a LOW input. Outputs Q,, Q,, Q, and Q,
main unchanged. Refer to Truth Table II.

n-Qut  The logic HIGH or LOW output drive capability in terms
Input Unit Loads.

put Unit Load One T2L gate input load. In the HIGH state it is
|ual to I; and in the LOW state it is equal to I..

{ Flip Flop Properties similar to an RS Flip Flop except that
=K = 1 is allowed. Refer to Truth Table I.

K Inputs The logic inputs for setting the JK flip flop of the

gister. Refer to Table I.

3 Input  The master reset input.

ilnput The input for selection of parallel data entry to the
jister. Parallel Enable (PE) LOW allows paralle! data entry.

, P, P, Py Inputs  The inputs for data entry into the four synchro- *

us clocked JK Flip Flops. Refer to Table Il.

, @, Q,, Q; Outputs The four outputs of the 9310/9316 register
) flops.

(t,) The output after the n’th clock pulse.
(t,.,) The output after the (n+1) clock pulse.

nchronous Counter All outputs (flip flops) change state on
mmand from the clock.

rminal Count The highest number a counter can attain when
erated in the count mode.

» Output This output is HIGH when CET is HIGH and the counter
at terminal count. The output is LOW when CET is LOW or the
unter not at terminal count.

JERATIONAL TERMS:
Forward input load current for unit input load.

1 Output HIGH current forced out of output in V,, test.
Output LOW current forced into the output in V,, test.

1, Reverse input load current with V,, applied to input.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy Minimum logic HIGH input voltage. Refer to Figure 6.

V. Maximum logic LOW input voitage. Refer to Figure 6.

Vou Minimum logic HIGH output voltage with output HIGH current
1oy flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
1o, into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic levet)

CP Clock Pin, pulsed. The subscript, if any, refers to pulse wave-
shape.
t.a— The propagation delay from the clock signal LOW-HIGH

transition to an output signal HIGH-LOW transition. Refer to Figure 1.
tP,H_ The propagation delay from the clock signal LOW-HIGH
transition to an output signal LOW-HIGH transition. Refer to Figure 1.
t.._(MR) The propagation delay from the master reset signal
HIGH-LOW transition to the TRUE output signal HIGH-LOW transi-
tion. Refer to Figure 4.

tpd+(CET to TC) The propagation delay from the CET input LOW-
HIGH transition to the TC output LOW-HIGH transition. Refer to
Figure 5. :

tpd_(CET to TC) The propagation delay from the CET input HIGH-
LOW transition to the TC output HIGH-LOW transition. Refer to
Figure 5.

t.4+(TC) The propagation delay from the clock signal LOW-HIGH
transition to the TC .output LOW-HIGH transition. Refer to Figure 1.
t,4-(TC) The propagation delay from the clock signal LOW-HIGH
transition to the TC output HIGH-LOW transition. Refer to Figure 1.
t,(CE) The set-up time of the count enable inputs (CET or CEP)
relative to either edge of the clock. To inhibit counting, one of the
count enables must be LOW by t (CE) max before the clock goes
LOW and must remain LOW until after t, (CE) min before the clock
goes HIGH. To enable counting, both of the count enables must be
HIGH before t, (CE) max before the clock goes HIGH.

t.(P) The set-up time for data on the P inputs, relative to the clock
LOW to HIGH transition. In order to correctly load data into the
counter, the P inputs must be steady between t, (P) max and t (P)
min before the clock goes HIGH.

t, (PE) The set-up time on the parallel enable input. To load data
from ﬂ_')g P inputs into the counter, the parallel enable must be LOW
by t, (PE) max before the clock goes HIGH and must remain LOW
until after t, (PE) min before the clock goes HIGH.



SWITCHING TIME WAVEFORMS
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Switching tests are performed with CP input driven by a TTzL9002 gate and the outputs
loaded by 15 pF capacitance to include jig capacitance. All unused inputs are tied to Vcc.
The pulse generator driving the TTuL.9002 is set up in the following condition:

Rise Time <15 ns

Fall Time <15 ns

Amplitude ~4 V

Frequency = 2 MHz +5% at 50% duty cycle

INPUT/OUTPUT INTERFACE CONDITIONS

0.6}~ “LOW”OUTPUT MAXIMUM LOGIC

Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
OUTPUT DRIVING INPUT LOAD
. ‘LOW" DRIVEN"LOW"
30
28 v OUTPUT | LOAD
@ 28~ minimum Logic cc ]
2 26| “HIGH” OUTPUT
e VOLTAGE  VOH ]
T 24 |
9 22l
o Viry |
> 20 - OFF
R NOISE MINIMUM LOGIC |
w 18- IMMUNITY “HIGH" INPUT l
9 6l (High level) VOLTAGE
2 o | o—
2 14
e 2| %=
c 2 ON |
g 1.0} v”_2 |
£ 08} maxmum Losic - S GND =
p=]
z
S
p}
o

VOLTAGE “LOW" INPUT
0.4 AR VOLTAGE -
NOISE Current Interface Conditions — HIGH
021 IMMUNITY
00 (Low tevel) e — OUTPUT DRIVING INPUT LOAD
DRIVING DEVICE DRIVEN DEVICE v "HIGH” l DRIVEN "HIGH"
cC I
Vor, Vin, ON i
o— o0 ———————— o~ l—o \ 1
VoL, Vi, OH I
DRIVING I
DRIVEN £
DEVICE DEVICE oFF =

GND —
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Am9310/16 STATE DIAGRAMS

Am9310

Am9316
O—O—D—D—O—GC
@, ®
@9 @
OO O—O—O—G

The state diagrams show the count sequence after the count-
ers are preset to any one of the sixteen possible states.

Figure 7

Am9310/16 LOADING RULES (in unit loads)

Output Drive (note)
Input Output Output
Input/Qutput  Pin No.’s  Unit Load HIGH Low

MR 1 1 — —
cP 2 2 —_ —_
Py 3 2/3 — —
P 4 2/3 — —
P, 5 2/3 —_ —_
P, [ 2/3 — —
CEP 7 1 — —_
GND 8 — — —
PE 9 2 — —
CET 10 2 — —
Q, 1 — 20 10
Q, 12 —_— 20 10
Q 13 —_ 20 10
Q, 14 — 20 10
TC 15 - 20 10
Veo 16 — — —

Note: 10 loads are allowed on any output, but the total
number of loads on all outputs must not exceed 30. A unit
load is defined as 40uA at 2.4V and 1.6mA at 0.4V.

MS! INTERFACING RULES

Equivalent
Interfacing Input Unit Load
Digital Family HIGH LOwW

Advanced Micro Devices 9300/2500 Series 1 1

FSGC Series 9300 1 1
TI Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1

Am9310/16 BASIC CELL

Cp [

3 —] ,

3 Cp CLEAR

43— s Q Q
MASTER—
SLAVE
FLIP-FLOP

Ky —f —

! I M : R a a
K =|
o
CE Pe

This basic cell illustrates how data is
entered and controlled internally. Count
enable gating is also shown.

Figure 8

TRUTH TABLES

Mode Selection

CEP CET PE Mode
H H H Count
L X H Count Inhibited
X L H Count Inhibited
X X L Presetting
H = HIGH Voltage Level
L = LOW Voltage-Level
X = Don’t Care TABLE Il
JK Flip Flop
J K Q, (tn+1)
L L Q,(tn) No change
L H L
H L H
H H Q,(tn) Toggle
J=J,eJ,eJ,
K=K, oK, *K, TABLE |

2-81



MULTI-STAGE SYNCHRONOUS COUNTER

b1 [ S Ll

—]cep CcEP L cep L] cer
COUNT TOMORE
ENABLE O—]CET  Ams3tonmae  Tc CET Am9310/8316  TCf~——]CET Am9310/9316  TCl——]CET Am93109316 TC SIGNIFICANT

» 0 e el e e el e o e e

CPO—e

1st Stage 2nd Stage 3rd Stage 4th Stage

Figure 9

Am9310/9316 APPLICATION

Counter stages can be cascaded, as shown above, to provide multiple stage BCD or Binary synchronous counting by
using the 9310 or the 9316 respectively. With a TC fan-out of six the above scheme allows seven stages to operate at the
maximum frequency equivalent to a two stage counter.

Each stage is enabled for counting when both its CEP and CET inputs are HIGH. CEP of subsequent stages are HIGH when
the first stage is at Terminal Count. CET of a stage is HIGH when all of its preceding stages (first stage not included) are
at Terminal Count.

This indicates that CET, is enabled by TC, . TC_, in turn is HIGH when CET,_, is enabled. CET,_, is enabled by TC,_,,
until the second stage, where the CET, is always open (HIGH). This TC/CET look ahead ripple is initiated when the
second stage reaches Terminal Count and must arrive at the CET input of the last stage before the first stage reaches
Terminal Count again. This will happen ten clock pulses (sixteen for the 9316) after the look ahead ripple is initiated.

A multi stage counter as illustrated above can operate at a typical clock frequency of 20 MHz.

PHYSICAL DIMENSIONS
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o T o SR v o California 94086
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Am93L10/93L16

Low-Power BCD Decade Counter/Four-Bit Binary Counter

Jdistinctive Characteristics
» 75 mw typical power dissipation.

» 13 MHz typical count rate

* 100% reliability assurance testing in compliance with
MIL STD 883

e Fully synchronous counting and parallel loading

FUNCTIONAL DESCRIPTION

The Am93L10 and Am93L16 are four-bit synchronous up-counters. The
93L10 is a modulo 10 counter and the 93L16 is a hexadecimal counter.
Each counter contains four master-slave flip-flops driven by a common
clock input (CP). When CP is LOW, data is entered into the masters of the
flip-flops. If the parallel enable (ﬁﬁ) is HIGH, then data is entered into
each master from the slaves of the other flip-flops via J and K type inputs.
If PE is LOW, then data is entered into the masters via the D-typs parallel
inputs (Pc, Pi, P2, P3). When the clock changes from LOW to HIGH, the
data in the masters is transferred to the slaves and the outputs (Qo, Qi,
Qz, Q). The masters are inhibited from change as long as the clock is
HIGH. In the count mode (PE HIGH), there are two count enables, count
enable parallel (CEP) and count enable trickle (CET). Both must be HIGH
for counting to occur. The terminal count state of each device (9 for the
93L10 and 15 for the 93L16) is decoded and ANDed with the CET input to
produce a terminal count output (TC). Long synchronous ‘counter systems
are constructed by connecting the TC output of the first counter to the CEP
inputs of all other counters and the TC output of each counter after the
first to the CET input of the next counter. Both counters have an asyn-
chronous master reset (MR) which clears all four flip-flops independent of
any other inputs.

For proper operation, the PE input must not change from LOW to HIGH
during the clock LOW time unless the Pi inputs are identical to the Qi out-
puts. If CEP and CET are both HIGH at any time during the clock LOW time,
(and PE is HIGH), then the count will increment when the clock goes HIGH.

"Am93L10
— Q% 201 9%
b ou | ;
cP ¥ 1
R GGy oo s
Lid N 5
™ a ™ 5 a
i —fx2
Ca Pe P CePe P Ce Pe P Ce Pe P
PE 1l 1
PE I !
CEP -
CceT
Po oPy P2 oP3
Am93L16
_ [T -1 oa,
MR —e
cp 1 1
b ¢ b 4
Cr Cp Cr Co
.
QiF)| 151 ar M
Ce Pu P 1 Ca Pu P
BF > 14
7
€ i 1
CEP -+
CET -
Py oP

Q3

Q3

LOADING RULES
In Unit Loads (Notes)

TTL LOADS 93L LOADS
Input Load Factor HIGH LOwW HIGH LOwW
CEP, MR 0.5 0.25 1.0 1.0
CET, CP, PE 1.0 0.5 2.0 2.0
Py, P, Py, Py 0.34 0.17 0.68 0.68
Output Drive HIGH LOwW HIGH LOW
Q,Q,Q,Q,TC 9 3 18 12
NOTES:
1) ﬁlgﬂ. unit toad is specitied as 0.4 V at —1.6 mA LOW, 2.4 V at 40 uA

2) a 93L unit load is specified as 0.3 V at —400 pA LOW, 2.4 V at 20 puA
IGH

3) Enouéh output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.

LOGIC SYMBOL

P2
Amg3L10/93L16 TC
9

P3

Q3

—15

1 14 13 12 1

Vee =
GND = PIN8

PIN 16

ORDERING INFORMATION

Am93L16
Package Order

Type an, Number
16-Pin Molded DIP ‘51-75°Cx £} UBMO3L1059X  UBMO3L1659X
7 75°C% ™ U7B93L1059X ' U7BY3L1659X
125°C  U7B93L1051X  U7B93L1651X
2C 1o +125°C U4L93L1051X  U4L93L1651X
UXX93L10XXD UXX93L16XXD

Note: The dice supplied will contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

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+7V
DC Voltage Applied to Outputs for High Output State —0.5Vto +Vc max
DC Input Voltage —05Vto+55V
Output Current, Into Outputs 30 mA

DC Input Current (Note 1)

—30 mA to +5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Ama3L1059X, Ama3L1659X
AmQ3L1051X, Am93L1651X

To=—55°C to +125°C

T,=0°C to +75°C Vee
Voo = 450 V10 6.50 V

=475V105.25V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, 15y = —0.36 mA
vV, Output HIGH Voltage cc ' OH 2.4 3.6 Volts
o Vin=VjgorVy
Vee = MIN,, I, = 4.92mA
vV, Output LOW Voltage cc ' oL 0.15 0.3 Volts
o Vin=ViyorVy,
v Input HIGH Level Guaranteed input logical HIGH 20 Volts
H voltage for all inputs
vy Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
93L Unit Load .
| = MAX,, V|, =03V =0.25 —~0.4 mA
(Note 2) Input LOW Current Vee =03 :
93L Unit Load
Vee = MAX, Vi =24V 2.0 20 A
Ly Input HIGH Current ce ™ *
(Note 2) Input HIGH Current “Vee=MAX, V) =55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX,, Vo = 0.0V -25 —16 —25 mA
lee Power Supply Current Vee = MAX. 15 27.5 mA
Notes: 1) Typical limits are at V.. = 5.0V, 25°C amblent and maximum loading.
2) Actual Input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (1, = 25°¢)

Parameters Description Test Conditions Min Typ Max Units
todt Turn Off Delay—Q Outputs 18 35 50 ns
ta— Turn On Delay—Q Outputs Vee =50V, C =15pF 20 40 55 ns
1,4, (TC) Turn Off Delay TC (Refer to Figure 1) 40 80 95 ns
lpd_(TC) Turn On Delay TC 18 35 45 ns

, Vee =50V, G =15pF
t,(CE) Set-up Time CEP or CET (Refer to Figure 2) 10 50 80 ns
t(P) Set-up Time P-Inputs Vee =50V, G =15pF 30 70 110 ns
t,(PE) Set-up Time PE (Refer to Figure 3) 10 45 80 ns
— — Vee =50V, C =15pF
Ipd_(MR) Turn-on Delay for MR (Refer to Figure 1) 26 52 95 ns
t,4.(CET to TC) | Turn Off Delay for CET to TC Vec =50V, C =15pF 18 35 55 ns
t,4_(CET 1o TC) | Turn On Delay for CETto TC | (Refer to Figure 4) 20 40 60 ns
f Count Frequency Vec=5.0V, C =15pF 8 13 MHz
SWITCHING TIME WAVEFORMS
j— m \ [ cr —
e { ——\t—F—\t—F |-
[”' wo— | 2
(R [ 23 / hth__J _
—/ . T S
—.I fmin ——I f—MIN
, T \ ALLRTLRL Y L
tpd- @ — %W. .
Q—
LOAD A LOW LOAD A HIGH COUNT
Figure 1 Figure 3
o T\ —f—
s ‘_4 " wix PR ADVANCED
Mm - MmN el f——— N CET—— —_— M'CHO
. T LIRS DEVICES INC.
CEP - CET
LT T ] 901 Thompson Place
1c il Sunnyvale
— California 94086
e W= (408) 732-2400
INHIBIT COUNT ENABLE COUNT TWX: 910-339-9280
Figure 2 Figure 4 TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in

an Advanced Micro Devices product.(1



Am9311 - Am54/74154

Demultiplexer/One of Sixteen Decoder

Distinctive Characteristics:

® 100% reliability assurance Testing including .
high—temperature bake, temperature cycling,
centrifuge and package hermeticity testing in °

compliance with MIL-STD-883.

Mixing privileges for obtaining price discouhts.

Refer to price list.
Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

LOGIC SYMBOL
1819

The Am9311 Demultiplexer/One-of-Sixteen Decoder accepts
four inputs and selects one of sixteen mutually exclusive
active LOW outputs as shown in Table ll. The Am9311 is
enabled by a LOW signal on E, and E, inputs.

Incoming data on either E; or E, with the other enable input
held LOW can be demultiplexed to any one of the sixteen
outputs, zero through fifteen, with binary addressing at inputs
A, A, A, and A,. This demultiplexing capability is shown
in Figure 9.

Ag A1 Ay A

Am9311 1/16 DECODER

0123466789101112131415
TTTTTTTTTTTTIT v o e
1234567 8910111314151617 GND = PIN 12

LOGIC DIAGRAM

Note: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges.

Az Ay A1 Ao
E E
+ Il
7 M
I T I T .Ll(r 1L UL 0 T O L T
¥ @ @ 7 ©7 w© § 8 7 § 5 T 3 2 1 0
Am9311/Am54/74154 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
5[] ® 2[Jvee
f1 ki 28] Jag
Am54/74154 2

Package Ambient Order EE : :%:'
Type Temperature Number O » :

4 5
Molded DIP 0°C to +75° SN74154N s ﬁ% 3
Hermetic DIP 4 SN74154) ° E
Hermetic DIP —55°C tq 12! SN54154J 8] B ]E
Flat Pak —55°C'to’ +1252C" U4M931151X SN54154W s n[]%
Dice , UXX9311XXD  SN74154D s e w7
a[_Jo 18 ]i3
‘I'ﬁgn w72
onp []12 ]

NOTE: PIN 1 is marked for orientation.




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

Storage Temperature

—65°C to +150°

Temperature (Ambient) Under Bias

-55°C to +125°¢

Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous

—0.5Vto +7

DC Voltage Applied to Outputs for High Output State

—0.5Vto +Vee mi

2.86

DC input Voltage —0.5Vto +5.5

Output Current, Into Outputs 30nm

DC Input Current —30mAto+5n

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
Am931159X Am74154 T, = 0°C to +75°C Ve =560V *£5%
Am931151X Am54154 T, = —55°C to +125°C Vo =50V £10%
Parameters Description Test Conditions Min Typ (Note 1) Max Units
Vee = MIN,, 5, = —0.8 mA
V, Output HIGH Voltage cc » OH 2.4 3.6 Volts
o ? ¢ Vin=Viyorvy
Vee = MIN,, 15, = 16.0 mA
V Output LOW Voltage cc ' oL 0.2 0.4 Volts
o P ¢ Vin=VinorVy
Vi Input HIGH Level Guaranteed in?ut logical HIGH 20 Volts
voltage for all inputs
A Input LOW Level Guaranteed in[?ut logical LOW 0.8 Volts
voltage for all inputs
Unit Load
I, (Note 2 Vee = MAX, V=04V —-1.0 —1.6 mA
i (ote 2) Input LOW Current, cc N
Unit Load
Vee = MAX, Vi =24V 6.0 40 A
l,, (Notezy | Input HIGH Current cc IN #
Input HIGH Current Vee = MAX, V=55V 1.0 mA
lse. |Output Short Circuit Current | Vee = MAX, Vg =00V —-20 -70 mA
Am931151X Amb54154 35 49
lce Power Supply Current Vee = MAX. mA
Am931159X Am74154 35 56
Notes: 1} Typiéal Limits are at V. = 5.0 V, 25°C Ambient and maximum loading. b
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).

Switching Characteristics (r, = 2s5cc)

Parameters Test Conditions Min Typ Max Units
tpd+(A6) Turn Off Delay A input to output 10 22 31 ns
lpd_(Aﬁ) Turn On Delay A input to output Vee =5.0V,C = 15pF 7 21 28 ns
tpd+(EC_J) Turn Off Delay Enable input to output Refer to Figure 6 10 15 23 ns
tpd_(Eﬁ) Turn On Delay Enable input to output 7 15 22 ns




DEFINITION OF TERMS

SUBSCRIPT TERMS:

H HIGH, applying to a HIGH logic leve! or when used with V. to
indicate high V. value.

I Input.

L LOW, applying to LOW logic leve! or when used with Ve to
indicate low V¢ value.

O Output.

1

FUNCTIONAL TERMS:

Decoder/Demultiplexer On the basis of an applied instruction,
channels of communication are selected which connect certain
sources of information to certain destinations e.g., the distribution
of timing signals; the interconnection between arithmetic registers.
E, E, Enable Inputs. The device is enabled when both the Enable
inputs are LOW.

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

Input Unit Load One T°L gate input load. In the HIGH state it is
equal to40uA at 2.4vandin the LOW state it is equal to1.6mA at 0.4V,
0Oj Active LOW output of Demultiplexer/Decoder j = 0-15.

OPERATIONAL TERMS:

loy Output HIGH current forced out of output in V,, test.

Joo Output LOW current forced into the output in V_ test.

I, Reverse input load current with Vo applied to input.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Vyy  Minimum logic HIGH input voltage. Refer to Figure 7.

V,. Maximum logic LOW input voltage. Refer to Figure 7.

Von Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
1o into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level)

tpd+(A5) The propagation delay from input address transition to
the output LOW to HIGH transition.

tpd_(AO) The propagation delay from input address transition to
the output HIGH to LOW transition.

tP,H_(Eﬁ) The propagation delay from input Enable LOW to HIGH
transition to the output LOW to HIGH transition.

lpd_(EC—)) The propagation delay from input Enable HIGH to LOW
transition to the output HIGH to LOW transition.



PERFORMANCE CURVES
Input/Output Characteristics

Output Current Versus Output Current Versus
Input Current Versus Output Voltage Output Voltage
Input Voltage Output Low Output High
0.5 40 0 T
Vec= 55V - Ta=25°C < N\ Tp-25°C
g Oof Ta=®¢ e € 50 Ve =50V
30
. 05 } = 2 0 Pl
£ » & & [
& 5 E 20 S SPEC LIMIT (Vou. lon)
S s ol 3 TYPICAL o SPECLMIT | 3 BT Pr OR
- o = T Vor lou) =
e R SPEC LIMITS 5 Veg =50V L_j VoL 'or > —20—I&
2 Am931153X g 0 ‘l E N
H Am931151X 3 3 s
N 4
| -25 r Ji |
=] = y [
: E < 8=
-35 _10ld -35
-0 0 10 .20 30 40 -10 -05 0 60 10 15 100 10 30 50 70 90
V) — INPUT VOLTAGE — VOLTS VouT — OUTPUT VOLTAGE - VOLTS Vout - OUTPUT VOLTAGE — VOLTS
Figure 1 Figure 2 Figure 3
Switching Characteristics
Typical Turn On Delay ) Typical Turn Off Delay
Versus Temperature Versus Temperature
48 48
1] N T T 1
- 1 | " N 1SPEC LIMITS
To40 sPEC LIMITS | € % 7 Ama31isix |
N AT Amg31159x ] =LZsPEc LIMITS
T 5 5 =11 | | E o A0 Ama3i159x
o ~ %spsc LIMITS B EO [~
: . E0 71> Am3tisix ] g 0
”~ E0 —
z _dr\yp‘CAL $ 2 1 AG TYPICAL
2 w L
16 16
TP [CEgTveicat & P _JEoTvrical
| + 1
R Vee=50V] 280 cc=50V]
Cp = 15pF] CL=15 pF]
0 Lh o T
5535 -15 65 25 45 65 85 105125 - 55 —35 —15 6 25 45 65 85 105 125
T — AMBIENT TEMPERATURE — °C Ta - AMBIENT TEMPERATURE — °C
Figure 4 Figure 5
SWITCHING TIME TEST CIRCUIT & WAVEFORMS
. v
Vin - N

GEN 3

15V
1 TTul 8002
ATQOUT tog* }—— Ypd— r—' PULSE

15 pF*
15V 5pF

Vout

Vin

15V

23 2 2 20 _I_

E TOOUT

E Ay Ay Ay Ag
'p67 tpd‘ .
Am9311 1/16 DECODER

9101112131415

I

101113141516 17

Vout

15V

o yp— )
~—-ado
o ——Of ~
© —Of @

PULSE GEN CHARACTERISTICS
Freq. = 1 MHz
Putse Width =~ 100 ns
t,=1,<15ns
Amplitude =4V R
*Includes all probe and Jig capacitance

GND = PIN 12
Figure 6
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Am9311 LOADING RULES (in unit loads)

TRUTH TABLE

__INPUTS o _(_)UIPU_TS_‘_______
Fanout EEEAAMA 012373568783 0NIIZI3T1415
fnput Output Output
, N HHXXX X/ HHHHHHHHHHHHHHHH
Input/Output  Pin No.’s  Unit Load HIGH Low HLXXXX/HHHHHHHHHHHHHHHBEH
Tour 1 = 20 10 LHXXXX{HHHHHHHHHHHHHHHH
= LLLLLL(LHHHHHHHHHHHUHHHH
Tour 2 - 20 10 LLHLLL/HLHHHHHHHHHHHHHAH
3 3 — 20 10 LLLHLL/HHLHHHHHHHHHHHHH
“our LLHHLL|/HHHLHHHHHHHHHHHEH
3our 4 — 20 10 LLLLHL/HHHHLHHHHHHHHHHH
= 2 LLHLHL/HHHHHLHHHHHHHHHH
dour 5 - 0 10 LLLHHL|/HHHHHHLHHHHHHHHAH
B, 6 —_— 2 10 LLHHHL{HHHHHHHLHHHHHHMHH
_our 0 LLLLLH|/HHHHHHHHLHHHHHEHEH
Sour 7 — 20 10 LLHLLH|/HHHHHHHHHLHHHHHH
7 8 — 20 10 LLLHLH/HHHHHHHHHHLHHHHH
our LLHHLH|/HHHHHHHHHHHLHHHMH
Bour 9 — 20 10 LLLLHH(HHHHHHHHRHHHHLHHH
= LLHLHH|/HHHHHHHHHHHHHLMHH
9our 10 — 20 10 LLLHHHHHHHHHHHHHHHHHYLAH
T0ur 11 — 20 10 LLHHHH/HHHHHHHHHHHHHHGHL
GND 12 — . — H = HIGH Voltage Level
= L = LOW Voltage Leve!
Nour 13 - 20 10 X = Don’t Care
12 14 —_ 2 10
T20ur 0 Table Il
T3our 15 — 20 10
140y 16 — 20 10 MS! INTERFACING RULES
T5our 17 — 20 10 Equivalent
Eo 18 1 — — Interfacing Input Unit Load
3 19 1 — — Digital Family HIGH Low
A' 20 1 - — ~Advanced Micro Devices 9300/2500 Series 1 1
3
A2 21 1 — —_— FSC Series 9300 1 1
A, 22 1 _— —_ Tl Series 54/7400 1 1
Ay 23 1 — —_— Signetics Series 8200 2 2
Vee 24 — —_ - National Series DM 75/85 1 1
Table | DTL Series 930 12 1
Table 1l
INPUT/OUTPUT INTERFACE CONDITIONS
Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
OUTPUT DRIVING INPUT LOAD
“LOW” DRIVEN"L.OW"*

3o
281 MINIMUM LOGIC

26 [~ “HIGH" OUTPUT
24 VOLTAGE

22

Vo,
gL,

Vin,

20k 7 J——

NOISE MINIMUM LOGIC
18— IMMUNITY “HIGH” INPUT
18 (High level) VOLTAGE
141
12
10} %

I,

0.8~ MAXIMUM LOGIC
06|~ “LOW" OUTPUT
VOLTAGE

MAXIMUM LOGIC
“LOW” INPUT
VOLTAGE

04
0.2

OUTPUT/INPUT VOLTAGE LEVELS — VOLTS

NOISE
IMMUNITY

|
|
|
|
|
|
[
4OILL
[
[

Vee
%F
—@
GND =

R

Current Interface Conditions — HIGH

INPUT LOAD

OUTPUT DRIVING
“HIGH* DRIVENHIGH

Y. — (Low level) |
Vee e
DRIVING DEVICE DRIVEN DEVICE |
VoH, ViH, |
o— —0 ——————— o— —o ON |
Vou. ViL
1 2 Ion | tm
DRIVING DRIVEN
DEVICE DEVICE - I OFF
OFF |
GND = —
Figure 7
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Am9311 APPLICATIONS
Decode any 4 bit BCD code

GND ENABLE
ADDRESS
OUTPUT SELECTION
I l I BCD CODE
DECIMAL EXCESS
E M A2 Ay DIGIT | 8421 | sa21 3 GRAY
Am9311 1/16 DECODER V] 0 Y 3 0
1 1 1 4 1
0123456 789101112131415 2 2 2 5 3
3 3 3 1] 2
4 4 4 7 6
5 5 8 8 7
QUTPUTS 6 6 9 9 5
7 7 10 10 4
Decode any BCD code using a 9311 element. 8 8 11 11 12
Any 4 bit BCD code may be decoded by se- 9 9 12 12 13
lecting outputs, examples are shown In the table. Figure 8
Clock Demultiplexing
GND cLock l I | I l
ADDRESS
] cgs P Py Py P3
Am9316 UP BINARY
——qCET TCp——
E R A Az A & . couursno
Am9311 1/16 DECODER MR 0 ! 2
01 4 9101112131415 T w 1
T l JFE Pg Pp P2 P3

Cp Am9300 SHIFT REGISTER
3
Q Q. o

IR

The Amg311 can be used as a clock demultiplexer. The binary address designates to which register or counter
the clock is sent. Up to 5 register counter stages can be driven by one decoder output allowing word lengths
of 20 bits to be controlled. Any sequential clrcuit in the 9300 MSI family can be used in this configuration.

Figure 9

K
MR Q3

PHYSICAL DIMENSIONS

Dual-In-Line
Hermetic

V.YV .NV.VV.V.V.V.NN

24 3 T &
1 12 ' @
TIVIIVE /&
A®

Molded

2,

%
-

-

—— | B izt —— o — i
# L™ oy HHHTHH s I
Wl e 8 7 -IL— —a—

Metallization and Pad Layout

ADVANCED
MICRO
DEVICES INC.

IR A
'\!Tl ] ’{l b

i) 1
S b

901 Thompson Place
Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306

95 x 77 Mils
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Am93L11

Low-Power One-of-Sixteen Decoder

Distinctive Characteristics:
® 58 mw typical power dissipation.

® 50 ns typical propagation delay.

e 100% reliability assurance testing in compliance with
MIL STD 883.

e Compatible with 7400 and 9300 series devices

FUNCTIONAL DESCRIPTION

The AM93L11 one-of-sixteen decoder/demultiplexer accepts
a four-bit code on the four address inputs A, A, A;, A; and
turns on a corresponding active LOW output. The outputs are
designated by the decimal equivalent of the binary code
which selects them. All non-selected outputs will be HIGH.
The device is enabled by LOW levels on both enable pins E.
and E.. If either enable is HIGH, then all outputs will be HIGH.
Data can be demultiplexed by applying an address to the
address inputs and a data stream to one of the enable inputs,
with the other enable held LOW. The output corresponding to
the address will then follow the input data.

LOGIC DIAGRAM

A Ao

Ve
—

H
<
<]
o
al
=1
@
~
A
w

LOADING RULES
In Unit Loads (Notes)

TTL loads 93L loads
Input Load Factor HIGH LOow HIGH LOW
All Inputs 0.5 0.25 1.0 1.0
Output Drive HIGH LOwW HIGH Low
All Outputs 10.0 3.0 20.0 12.0

NOTES:

HIGH.
2) ﬁngﬂ' unit load is specified as 0.3 V at —400 uA LOW, 2.4 V at 20 pA

3) Enou(jh output LOW current is available to mix TTL and 93L locads and
still meet the 93L requirement of a V, of 0.3 V.

1) A TLL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 zA

LOGIC SYMBOL

1819

2 3 2|3 2 21 20
E Ag A Ay Az
AmS3L11
1/16 DECODER
34567809101112131415

T

012
12345 8 910111314151617
Vee = PIN 24
GND = PIN 12

Am93L11 ORDERING INFORMATION

—~55°C to +125°C temperature ranges.

Package
Type Number
24-Pin Molded DIP Am93L1159C
24-Pin Hermetic DIP UBN93L1159X
24-Pin Hermetic DIP UBN93L1151X
24-Pin Hermetic Flat Pak’ U4M93L1159X
: UXX93L11XXD

Note: The dice supplied will contain units which meet both 0°C to +75°C and

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

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias - ~55°Cto +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto+7V
DC Voltage Applied to Outputs for High Output State . =0.5Vto +Vcc max
DC Input Voltage —0.5Vto +55V
Output Current, Into Outputs 30 mA
DC Input Current (Note 1) —30 mA to +5.0 mA

Note 1. Maximum current defined by DC japut vpltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am83LI159X T, = 0°C to +75°C Vee = 475V 10525V
Am3L1151X T, = —550Cto +125°C V. = 4.50 V10550 V
Parameters Description Test Conditions Min. TYp. (Note 1) Max. Units
Vee = MIN,, Iy = —0.4 mA
Vv Output HIGH Voltage cc ! OH 2.4 3.6 Volts
o Vin=VigorVy,
Voo =MIN, I = 4.92mA
Vv, Output LOW Voltage cC » oL 0.15 0.3 Volts
o P ° Vin=ViorVy
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
voitage for all inputs
v, Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
93L Unit Load
| Ve = MAX, V=03V —-0.25 —0.4 mA
(Note 2) Input LOW Current cC N
93L Unit Load
Vee = MAX, V=24V 2.0 20 A !
iy Input HIGH Current cc=M N #
{Note 2) Input HIGH Current ' Vee = MAX., V) =55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX,, Vo = 0.0V —-25 —16 —25 mA
lec Power Supply Current Vee = MAX. 11.5 16.5 mA
Notes: 1) Typical limits are at V. = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (1, = 25°¢)
Parameters Description Test Conditions Min. Typ. Max. Units
by (AO) Address to Output HIGH ' 22 44 70 ns
1,4_ (AD) Address to Output LOW Vee =50V 25 50 75 ns
toas (EC) Enable to Output HIGH C_=15pF 20 40 60 ns
t,q4_ (EQ) Enable to Output LOW 20 40 60 ns

SWITCHING TIME WAVEFORMS : 7

Vin
15v . '
e ‘
ATOOUT toa* l— Yod= ty
15V / \
Vout

VIN -  aammmee—
15V
4-‘lpd— —_’ lpd*
VouT s 'T——
15V
ADVANCED

MICRO

DEVICES INC.

- 901 Thompson Place
Sunnyvale

California 94086

(408) 732-2400

TWX: 910-339-9280

TELEX: 34-6306

ETOOUT

292

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product.



Am9312

Eight-Input Multipiexer

Distinctive Characteristics:
* 10ns typical propagation delay

e Both true and complement outputs prdvided

* 100% reliability assurance testing in compliance with
MIL-STD-883

® Can be used to generate any function of four variables

FUNCTIONAL DESCRIPTION

The Am9312 is a high-speed eight-input muitiplexer or data
selector. A three-bit select code, S; S, S;, determines which
one of the eight inputs, I, through I;, will be routed through
to the outputs. Both true and complement outputs are avail-
able; the_complement output is slightly faster. An active LOW
enable (E) is provided. When the enable is HIGH, tie two

LOGIC SYMBOL

PITTTTT

1 1 i |
11 s5'01'23'456'7

+75°C and —55°C to +125° temperature ranges.

outputs go to their inactive levels, with the Z output LOW 12 S Am8312 8-INPUT
and the Z output HIGH. The device can also be used to 13 ) MULTIPLEXER
generate any logic function of four variables. z z
14 15
Vee = PIN 16
GND = PIN 8
LOGIC DIAGRAM
E S2 5 So l7 's 's lq 13 12 h o
% 0 0 o o 9 ° 0 °
Y z h 4 1
11 A 4 1 I ]
M aua 11 111 y > >
L it i 1 i
e
z z
Am9312 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Package Temperature Order v, z Z s; s E
Type Range s Number cc 2z 51 % E ol
o o000 nn
16-pin Molded DIP 0°Cto +75 oAl U6M931259X 15 14 13 12 11 10
16-pin Hermetic DIP € ‘1}5 U7B931259X 1 9
16-pin Hermetic DIP u7B931251X
16-pin Hermetic Flat P?a U4L931251X 1 s
Dice 7™ UXX9312XXD
i ® 2 3 4 5 6 7
Lo uu
Note: The dice supplied will contain units which meet both 0°C to lo 14 l2 13 lg 5 lg GND

NOTE: Pin 1 is marked for orientation.
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MAXIMUM RATINGS (Above which the useful fife 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 +7V
DC Voltage Applied to Outputs for HIGH Output State —0.5 V1o +Vcc max
DC input Voltage —05Vto+55V
Output Current, into Outputs 30 mA

DC Input Current

—30mA to +5.0 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmM931259X  T,=0°C to +75°C Ve =5.0V £5%

Am931251X  T,=-=55°Cto +125°C - V.. =50V £10%

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vou Output HIGH Voltage ‘\;T:z \7’:"(‘)( 12:' 0.8 mA 24 36 Volts
Vo, Output LOW Voltage sz= \x:"c‘" :/?LL 16.0 mA 0.2 0.4 Volts
Vi Input HIGH Level fo”na; ;gtfeo‘idai:‘fn“;u'fsgica' HIGH 2.0 Volts
v, Input LOW Level Guaranteed in!)ut logical LOW 0.8 Volts

) voltage for all inputs
I :f:;‘;fu"fg(\’/v Current Vee = MAX., Vjy = 0.4V —1.0 —-1.6 mA
N mﬁm?g W Current Ve = MAX., Vjy = 2.4V 6.0 40 A
Input HIGH Current Vee = MAX, V=55V 1.0 mA
Isc Output Short Circuit Current Vee = MAX,, Vo = 0.0V —35 —100 mA
lee Power Supply Current Vee = MAX. 27 44 mA

Notes: 1) Typical limits are at V.. = 5.0V, 25°C ambient and maximum loading.

SWITCHING CHARACTERISTICS (71, = 25°C)

(Vec = 5.0V, C, = 15 pF (Refer to table for test conditions) Min Typ Max Units
tpd+(ST) Turn Off Delay—Select Input to TRUE Output 12 23 34 ns
tpd—(ST) Turn On Delay—Select Input to TRUE Output 13 25 34 ns
tpd+(SF) Turn Off Delay—Select Input to FALSE Output 9 18 24 ns
tpd-(SF) Turn On Delay—Select Input to FALSE Output 9 18 26 ns
tpd+(DT) Turn Off Delay—Data Input to TRUE Output 9 16 24 ns
tpd—(DT) Turn On Delay—Data Input to TRUE Output 9 16 24 ns
tod +(DF) Turn Off Delay—Data input to FALSE Output 3 9 14 ns
1,4~ (DF) Turn On Delay—Data Input to FALSE Output 4 10 16 ns
tgd+(ET) Turn Off Delay—Enable Input to TRUE Output 1 23 30 ns
tﬂ—(ET) Turn On Delay—Enable Input to TRUE Output 10 22 31 ns
tpd+(EF) Turn Off Delay—Enable Input to FALSE Output 6 14 20 ns
tpd—(EF) Turn On Delay—Enable Input to FALSE Output 6 16 23 ns




DEFINITION OF TERMS
SUBSCRIPT TERMS:

H HIGH; applying to a HIGH-signal level or when used with V¢
to indicate HIGH V. value.

1 Input.

L LOW, applying to a LOW signal level or when used with Ve
to indicate LOW V. value.

O Output.

FUNCTIONAL TERMS:

Enable Input (E) Is active LOW to enable data selection from
one of eight data inputs. Enable Input HIGH inhibits all data
source selection. Refer to Truth Tabfe.

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

lj Data Inputs designates one of the eight multiplexer data inputs
J=0,7 -

Unit load One T°L gate input foad. In the HIGH state it is equal to
40¢A at 2.4V and in the LOW state it is equal to —1.6mA at 0.4V.
Z Output The logic TRUE output of the multiplexer.

Z Output The complement of the Z output.

OPERATIONAL TERMS:

loq Output HIGH current, forced out of output in Vg, test.

lo, Output LOW current, forced into the output in Vg, test.

Jcc The current drawn by the device under a +5.0 V power supply
bias with input and output terminals open.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viu  Minimum logic HIGH input voltage.

V. Maximum logic LOW input voltage.

Vou Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
lop into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level).

t.4+(ST) The propagation delay from a Select Input signal transi-
tion to the corresponding TRUE output LOW-HIGH tr_ansition.
tpd_(ST) The propagation delay from a Select Input signal transi-
tion to the corresponding TRUE output HIGH-LOW transition.

ta +(SF) The propagation delay from a Select Input signal transi-
tion to the corresponding FALSE output LOW-HIGH transition.
lpd_(SF) The propagation delay from a Select Input signal transi-
tion to the corresponding FALSE output HIGH-LOW transition.
tpd+(DT) The propagation delay from a Data Input signal transition
to the TRUE output LOW-HIGH transition.

tpd_(DT) The propagation delay from a Data Input signal transition
to the TRUE output HIGH-LOW transition.

lpd+(DF) The propagation delay from a Data Input signal transition
to the FALSE output LOW-HIGH transition.

tpd_(DF) The propagation delay from a Data Input signal transition
to the FALSE output HIGH-LOW transition.

tpd+(E'T) The propagation delay from an Enable Input signal tran-
sition to the TRUE output LOW-HIGH transition.

tpd_(ET) The propagation delay from an Enable Input signal tran-
sition to the TRUE output HIGH-LOW transition.

!Pd+(EF) The propagation delay from an Enable Input signal tran-
sition to the FALSE output LOW-HIGH transition.

lpd_(EF) The propagation delay from an Enable Input signal tran-
sition to the FALSE output HIGH-LOW transition.

Input Characteristics

PERFORMANCE CURVES

Vour - OUTPUT VOLTAGE - VOLTS

20 20
INFUTNOT [ T INPUTNOT | | V4
SELECTED (26°C) "SELECTED (25°C)
< 0 0 +
£ 75°CL2—0°C % 125°C
f : )
E 20 AN IT 5 0 AN
w / INPUT . 5 / INPUT
« SELECTED c SELECTED
g —40 25°C 3 -40 ®'C
R -
5 6o SPEC LIMITS (Vg 1g) ] 2 _so [ [sPECLIMITS (v 15)
z -6 Am931259X , Ve = 525V Ea F— Am831251X, Ve = 5.5V
z [ | z
F 80 —dicar = B Trvpicar
Vee = 5.0V, Vo = 5.0V
~10 ce ~100
~20 0 20 40 60 80 20 © 20 40 60 80
V) - INPUT VOLTAGE - VOLTS V) - INPUT VOLTAGE - VOLTS
Output Characteristics
HIGH Low
20 20
) | 1 1 T T T T T T
« [ SPEC LIMIT (Vo Top) | SPEC LIMIT (Voyy. Ign) ~55°C 125°c4/ _L-oce
E Am331250X \ 4 < Am931251X T o} rymical y e
- V] ‘VCC=4'75V > ” [ 0 - Vo= 45V 14 t , . 1
= ojcé \23?: E | [ ﬁ' 25°C 125°C s Voe =80V BN
« ~7s°c o« ~55°C~af /[~ 125°C & 40 o°c
2 -0 z 20 g
2 / ; 125°c . e % 7 —56°C |
& 0 / [ =/, 2 —=
) 75°C 5 P74 £ 0| —fe
° ~ 3 7 3 JISPEC LIMITS (Vo 1o}
R e : : Am831259X, Vg = 4.75V
3 60—y 5 -60 " 510 M AME3I251X, Voo = 4.5V
3 ¢ |y -s0v | 3 25°C Vec=80v | B 9128 Vee = 48
|| NPUTS AT GND | INPUTS AT GND T T
_ P L ~80 L . N 0
~1.0 1.0 3.0 5.0 7.0 -1.0 1.0 5.0 7.0 o 0.5 1.0 1.5 20

Vour - OUTPUT VOLTAGE - VOLTS

Vout - OUTPUT VOLTAGE - VOLTS

2-95



PERFORMANCE CURVES

Switching Characteristics

tpc“,(DF) - TURN OFF DELAY -ns

tods (SF) - TURN ON DELAY - ns

Turn Off Delay Turn On Delay Turn Oft Delay
Data Input to FALSE Output Data Input to FALSE Output Select Input to FALSE Output
® Vl l.‘:O\/T © VI l50\/I 50 ! : ov[
| Vog=5. | Vee =5 " Ve =5
cftZ 15 pF 2 CL=15pF < e85 pF
25 |- T 5| 5 S0{—L
[ / > SPEC LIMIT % SPEC LIMIT
SPEC LIMIT 74 5 N Am931251X S Am931251X
20 Am931251X A o 20 N 4 40
§d a MAX N\ w L] -
4 u
15 L] L—1 /| o 15 N N S 3 / ,/
A g 7 z Lo
MAX. S > -
| = P TYP T 1N\ = MAX. N | e
0 SPEC LIMIT = oo = . 0 |
Ve, amodiZsoX — & I SPECLIMIT S—=== & L—1vP
s i & Slmn Am931259X S I / -
B | 2 MIN, SPEC LIMIT
&
0 MIN. 0 11 Am931259X
-55-35 -16 5 25 45 65 85 105 125 -55-35-15 5 25 45 65 85 105 125 ~55-35-15 5 25 45 65 85 105125
Tp - AMBIENT TEMPERATURE - °C Tpa - AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C
Turn On Delay Turn Off Delay Turn On Delay
Select Input to FALSE Output Select Input to TRUE Output Select Input to TRUE Output
60— 80— T 11 60 ——T— ™
-Vee = 5.0V. e r‘VCC= 5.0V -t " Vee = 50V—IsPEC LIMIT
soPcl =15pF © 5o|-CL=15pF SPEC LIMIT T 50 CL=15pF _ |Am931251X
% Am831251X > ~—
EC LIMIT 2 —— — <
40 Am931251X & a0 = a 7 =
] Iy FMAX — ] ia
20 / — S RN f S ol I /
N - £ ] A R = AN A
20 |—TvP, N L1 F o0l LTYP T A
l N = | | £ /
™~ = MIN: [ ] MIN 'SPEC LIMIT
10 / 3 10 10— ]
N SPEC LIMIT | 2 [ | I SPEC LIMIT | 2 | Am931259X
0 ! Am931259X ° | Am931259X 0 1 1
—65-35-15 5 25 45 65 85 105 126 —55-35-15 5 25 45 65 85 105 125 -55-35-15 5 25 45 65 85 105 125
Ta - AMBIENT TEMPERATURE - °C TA- AMBIENT TEMPERATURE - °C Ta - AMBIENT TEMPERATURE - °C

tpa+{EF) - TURN OFF DELAY - ns

Turn Off Delay
Enable Input to FALSE Output

60 LA S
Ve =5.0v. o
50 | CL=15pF >
SPEC LIMIT —— 5
40 /A!m93125‘lx ] w
/ SPEC LIMIT %
30 Am931259X - z
\ g
20 < L1 A Ly
AX ©
P Y. w
10 p—1YF 5
[ 1 L] R
= MIN.
Pl

-55-35-16 5. 25 45 65 85 105 125
Ta - AMBIENT TEMPERATURE - °C

Turn On Delay
Enable Input to FALSE Output

60 T 1
| Ve =50V
C, =15pF
so -1~ P
SPEC LIMIT ———71
40 Am931251X
| /7
3 /
20 |—]| ™ {
i
—TYP. n
10 ISPEC LIMIT
‘Am?312‘59X
T~ MIN.
T 1]

0
-55-35-15 5 25 45 65 85 105125
Tp- AMBIENT TEMPERATURE - °C




MSI INTERFACING RULES Am9312 LOADING RULES
. Equivalent Fanout
::i';::c;:i“y Input Unit Load Input Output Output
HIGH  LOwW Input/Output PinNo.s UnitLoad HIGH Low
Advanced Micro Devices 54/7400 1 1 lo 1 1 —_ —
Advanced Micro Devices 9300/2500 Series 1 1 I 2 1 — —_
FSC Series 9300 1 1 1, 3 1 — —
Tl Series 54/7400 1 1 1 4 1 — —
Signetics Series 8200 2 2 I, 5 1 — —
National Series DM 75/85 1 1 I 6 1 —_ —
DTL Series 930 12 1 Te 7 1 — —
TRUTH TABLE GND 8 — — —
_ Inputs Outputs I 9 1 — —
ES 8 S L L K1 LZFZ E 10 1 — —
H X X X X X X X X X X X|H L S, 11 1 — —
LLLLLXXXXXXX|HL s 2 : — —
L LLLHXXXNXNXX X|[L H !
L LLHXLXXNXXX X[HL S, 13 1 — —
L LLHXHXXXXXX|L H 7 14 . 20 10
L L HL X XL X X X X X|HL
L LHLXXHZXZXXX X|LH z 15 - 20 10
L LHHXXXULX X X X|HL Vee 16 — — —
L LHHXXXHX X X XL H
LHLLXXXNXULXX X|H L
L HL L X X X X HX X X|L H
L HLHXXNXXXL X X|HL
L HLHXX X X X H X-X|L H
L HHL X X X X X X L X|{H L
L HHL XXX X X X H X|LH
L HHHXX X X X X X LIH L
L HHHXXXX X X X H|L H
H = HIGH Voltage Level
L = LOW Voitage Level
X = Don'’t care
INPUT/OUTPUT INTERFACE CONDITIONS
Voltage Interface Conditions — LOW & HIGH Current Interface Conditions — LOW
OUTPUT DRIVING INPUT LOAD
30 Low" DRIVEN'LOW"
£ e e )
> s VOLTAGE OHy |
g 22 Vin, I
g »or NOISE T MINIMUM LOGIC | ,
2 18 IMMUNITY “HIGH" INPUT OFF | "
2 16 (High leve!) VOLTAGE
5 oa I
e ,L ! on
g o Vi, I
% 0.8 = MAXIMUM LOGIC _'_a—_‘ o ' f
5 ol "lowauTnT Mo L
S 04 VOLTAGE 2z VOLTAGE - =
° ozt Ty
oob (Low level) - Current Interface Conditions — HIGH
DRIVING DEVICE DRIVEN DEVICE
OUTPUT DRIVING INPUT LOAD
v "HIGH" | DRIVEN'HIGH
cC j’
|
VoH, Vin, :
o— 0 ——————— o—l H - ON |
Vo, ViL, . | 'w
. OH l
Device DEvicE I orF
OFF |
l
GND = -
2-97




SWITCHING TIME WAVEFORMS

SELECT ___ —_——— S .
INPUTS % - 15V
DATA L . L_______7L-————~——— ———-AC————
oA ——— ] 4 — 15V

ENABLE

INPUT —— — — —f — — — — — —— ——— ——— —_—— ——— e e 1.5V

Z o LN I 1 g _
ouTPUT ] L_lx\_

z __ A R, W R4 BN \—
ouTPuT 7 \ i
tpd+ tod- | tod+ tpd- tpd+ ‘pd-
57 (3] ©T) & oT)

SWITCHING TIME TEST CIRCUIT

1l 12[ 13 1

TTuL9002 S5 51

_fvm "

Sy -

' Switching Measurement
Connection Table

- 8 :-E
swncmL 1,4+ (DT) t,4£(ST) t4£(ET)
t,4£(DF) t,,2(SF) t 2 (EF)

Switch 1 A B B

Iy 2
'o IC i Switch 2 C C D

'3 g

PULSE
GEN

L

&3
m

I

I

0
IH IH:l I
I I—©

PHYSICAL DIMENSIONS

Hermetic Dual-In-Line Molded
A,&é,&éﬂ,a] L L P O T
18 9 18 9

L:|‘~
(i)
" GIn

1

8
N TR R R

j: MIN.
125

3 T
we - Hm

s ”J
TTTTT T

2760
MAX.

i
3

MIN. | 7

5.
H
g

RGN

015

—]

ol
il
]
&

Fiat Packag

Metallization and Pad Layout

ADVANCED
MICRO
DEVICES INC.

901 Thompson Place
Sunnyvale

7 1 .z California 94086
8 9 (408) 732-2400

TWX: 910-339-9280
68 x 73 Mils TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product.(4)



Am93L12

Low-Power Eight-Input Multiplexer

Distinctive Characteristics
* 100% reliability. assurance testing in compliance with
* 45 mw typical power dissipation. MIL STD 883

® Fan-out to three standard TTL loads.

e 30 ns typical propagation delay.

FUNCTIONAL DESCRIPTION LOGIC DIAGRAM
The Am93L12 is a low-power eight-input multiplexer or data E '
selector. A three-bit select code, S, Si S;, determines which lo -
one of the eight inputs, I, through I, will be routed through
to the outputs. Both true and complement outputs are avail-
able; the_complement output is slightly faster. An active LOW ho =
enable (E) is provided. When the enable is HIGH, the two _;__)_
outputs go to their inactive levels, with the Z output LOW 1y0
and the Z output HIGH. The device can also be used to —
generate any logic function of four variables.
130—— 1
_ OPERATION TABLE _ 140—— -] z
E S, ) S, z 2z = -
H X X X L H 50 2= ‘
L L L L lg Iy t
L H L L I B lg O—— |
L L H L 1, L ‘
L H H L Iy I8 7o s
L L L H I 1, soo__[>°‘_ _{>° i
L H L H I Is ) -1
L L H H L Iy s,o—Do—L
L H H H I, I, .
H = HIGH voltage level 52
L = LOW voltage level z
X = Don’t Care
LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL loads 93L loads
Input Loading HIGH LOW HIGH LOW 101 234586739
All Inputs 0.5 0.25 1.0 1.0 <L | | l l | i |
E lgly iy I3 g 15 1g 17
Output Drive HIGH LOW | HIGH LOW n—1S AmO3L2 BANPUT
12 S 3
All Outputs 10 3 20 12 1 s; MULTIPLEXER
b4 z
NOTES:
1) A TTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 xA ?
HIGH. 14 15 Vce = PIN 16
2) A gSHL unit load is specified as 0.3 V at —400 zA LOW, 2.4 V at 20 uA GND = PIN8
3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a Vg of 0.3
Am93L12 ORDERING INFORMATION MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature —65°Cto +150°C
%’ (‘\% Temperature (Amblent) Under Blas —55°C to +125°C
P"‘_‘[F';aege Ten&‘;enrgaéure @*“{@ Nou:r?gér Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto+7V
kA
16-Pin Myolded DIP % %‘ o UBMI3L1259X DC Voltage Applied to Outputs for High Output State —0.5Vto 4V max
16-Pin Hermetic DIP ., 09Gito'-+7, gm % U7B93L1250X DC Input Voltage —05Vto +55V
16-Pin Hermetic DIP B i=85° o 41 sgc U7B93L1251X Output Current, Into Outputs 30 mA
16-Pin Herg]egc Flat’ ak iims“’i*‘" I\}ot:1 25°C 3;‘;(99%%_!122?)2(0 DC Input Current (Note 1) —30 mAto +5.0 mA
Note : The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125° temperature ranges. Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am93L1259X T, = 0°G to +75°C Ve = 475V10525V
AmI3LI251X T, = —=55°Cto +125°C V.. = 450 V10550V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units

Vee = MIN, Iy = —0.4 mA

V, Qutput HIGH Voltage cc » OH 24 3.6 Volts

oH Vin=ViyorVy

Vee =MIN, |5, = 4.92MmA

V, Output LOW Voltage cc oL 0.15 0.3 Volts

o P y Vin=ViyorV,

Vi Input HIGH Level Guaranteed inPut logical HIGH 20 Volts
voltage for all inputs

Vi input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs

93L Unit Load
| Vee = MAX,, V,y, =03V -0.25 —0.4 mA
(Note 2) Input LOW Current ce IN
93L Unit Load

Vee = MAX, V) =24V 2.0 20 A

[ Input HIGH Current ce N i

(Note 2) Input HIGH Current Vee = MAX, V=55V 10 mA

lsc Output Short Circuit Current Vee = MAX,, Vgur =00V -10 —-22 —40 mA

lee Power Supply Current Vee = MAX. 9.0 13.3 mA

Notes: 1) Typical limits are at V.. = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factar. (See loading rules)

SWITCHING CHARACTERISTICS (7, = 25°C) (Vcc = 5.0V, CL = 15pF)

Parameters  Description Min Typ Max Units
tpd+(ST) Turn Off Delay—Select Input to TRUE Output HIGH 26 53 105 ns
tpd—(ST) Turn On Delay—Select Input to TRUE Output LOW 28 56 110 ns
tpd+(SF) Turn Off Delay—Select Input to FALSE Output HIGH 23 45 100 ns
tpd-(SF) Turn On Delay—Select Input to FALSE Output LOW 23 45 90 ns
1,41 (DT) Turn Off Delay—Data Input to TRUE Output HIGH 20 40 90 ns
tpd—(DT) Turn On Delay—Data Input to TRUE Output LOW 18 36 80 ns
toq {DF) Turn Off Delay—Data Input to FALSE Output HIGH 1" 22 55 ns
tpd—(DF) Turn On Delay—Data Input to FALSE Output LOW 16 31 70 ns
tg*+(ET) Turn Off Delay—Enable Input to TRUE Output HIGH 24 47 100 ns
tpd-(ET) Turn On Delay—Enable Input to TRUE Output LOW 23 45 100 ns
t 4+ (EF) Turn Off Delay—Enable input to FALSE Output HIGH 18 36. 90 ns
.4~ (EF) Turn On Delay—Enable Input to FALSE Output LOW 19 38 80 ns

SWITCHING TIME WAVEFORMS

SELECT ____*__.__%__._.__________________.__
INPUTS 15v
DATA \

T ——— —_— _.___]L__._______ ———— sV

ENABLE
INPUT

—_—— _ —_—— —_— —_—————— — 15V

R e B e e N

ADVANCED
e /Lt e s i e e e R WICRO
oo o | DEVICES INC.

901 Thompson Place
Sunnyvale

California 94086
(408) 732-2400

TWX: 910-339-9280
TELEX: 34-6306

710
g
Gl
5
I
ols
ul i
mlg
s
mig
) I
Sle
a8
%
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Am9314

Four-Bit Latch

Distinctive Characteristics
e Each latch can be used as single line *’D* latch

e Each latch can be used as Set/Reset latch with
reset override

e Qverriding common master reset

100% reliability assurance testing in compliance with
MIL STD 883

Electrically tested and optically inspected die for the
assemblers of hybrid products

Mixing privileges for obtaining price discounts.

Refer to price list

Available in highly reliable molded epoxy, hermetic
dual-in-line or hermetic flat package.

FUNCTIONAL DESCRIPTION

The 9314 is a four-bit latch with a common active LOW
enable and overriding active LOW master reset. Each of
the four latches can be used as a single line “D” latch by
tying the appropriate S input LOW, or as an active LOW
Set/Reset latch with Reset override with the D input as the
reset input and the S input as the set input.

Data is transferred into the latch when the enable goes LOW
and the latch stores the information when the enable goes
HIGH. With the enable HIGH the latch is no longer affected
by the S and D inputs. When the Master Reset goes LOW all
latches are reset independent of-all other input conditions.

LOGIC SYMBOL

L]

E Dy Sp Dy Sy Dy S, D3 S3

Am9314 4-BIT LATCH

MR Q 9 0 03
T ‘ | l Vee = PIN 16
9 15 13 12 10 GND = PIN8

LOGIC DIAGRAM

[~}

o

Am9314 ORDERING INFORMATION

f@if‘ A

Package Temperature"% S Order
Type Rang%u%&‘ Number
Molded DIP 5 G~ U6M931459X
Hermetic DIP o9C%  U7B931459X
Hermetic DIP 425°C U7B931451X
Hermetic Flat.Pa 55% Z to +125°C U4L931451X
Dice i . = Note UXX9314XXD

Note: The.djce supplied E%nlaln units which meet both 0°C to +75°C
and «~55°C to +125°C temperature ranges.

CONNECTION DIAGRAM

Top View
VCC 00 §| Q| QZ §3 03 M_H
(11171 0M M
B 14 13 12 11 10
16 9
1 8
e , 3 4 5 6 7
J Uy
E S D Dy 5 D Dy GND
NOTE: PIN 1 is marked for crientation.
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MAXIMUM RATINGS

(Above which the usefu! 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 +7V
DC Voltage Applied to Outputs for High Output State —0.5V to +Vc max
DC Input Voltage —0.5Vto+55V
Output Current, Into Outputs 30 mA
DC Input Current Note 1
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)
Am931459X T, = 0°C to +75°C Ve =50V +5%
AmE31451X T, = —55°C to 4-1259C V. =50V *=10%
Parameters Description Test Conditions Min Typ (Note 1) Max Units
Vee = MIN, Igy = —0.8 mA
\ Output HIGH Volt cc » 'OH 2.4 3.6 Volts
o i o798 Vin=ViyorV,
Vee = MIN,, 15, = 16.0 mA
V, Output LOW Volt: cc ' oL 0.2 0.4 Volt
o v orage Vin=VigorVy °
v Input HIGH Level Guaranteed input logical HIGH 2.0 Volts
H ’ voltage for all inputs
v Input LOW Level Guaranteed input logical LOW 0.8 Volts
t . voltage for all inputs
Unit Load
| Ve =MAX., V=04V -1.0 —1.6 A
1 (Note2) Input LOW Current ce N m
Unit Load
Vee = MAX, V=24V 6.0 40 A
Ly (Note 2) Input HIGH Current ce N “
Input HIGH Current Vee = MAX, Vy=5.5V 1.0 mA
o Ve = MAX,,
Isc Output Short Circuit Current szr — 00V ~30 —100 mA
35 55
lec Power Supply Current Vee = MAX. mA
Notes: 1) Typical Limits are at Ve = 5.0 V, 25°C Ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).
SWITCHING CHARACTERISTICS (14 = 25°C) (Vec = 5.0V, CL = 15 pF)
Parameters Description Min Typ Max Units
Ipd+(§) Turn Off Delay Enable to Output 8 19 25 ns
— See Fig.13
ta_(E) Turn On Delay Enable to Output 7 14 22 ns
0+ (D) Turn Off Delay Data to Output Ses Fi ’13 5. 10 16 ns
1,4..(D) Turn On Delay Data to Output 9 7 14 22 ns
1, (BE) Set Up Time LOW Data to Enable 0 10 16 ns
— - . See Fig. 14
t.(DE) Set Up Time HIGH Data to Enable -5 -1 5 ns
tpw(E) Minimum Enable Pulse Width 1 18 ns
tpw(m) Minimum Master Reset Pulse Width 13 18 ns
tpd_(WR) Turn On Delay Master Reset to Output 7 14 20 ns
t,,c(m) Master Reset Recovery Time -4 0 ns
tpd+(§) Turn Off Delay Set tnput to Output 13 22 ns
2102 t,(DS) Set Up Time HIGH Data to Set Input See Fig. 15 -6 1 8 ns




DEFINITION OF TERMS
SUBSCRIPT TERMS:

H HIGH, applying to a HIGH logic level or when used with V. to
indicate high V. value.

I Input.

L LOW, applying to LOW logic level or when used with V.. to
indicate low V. value.

O Output.

FUNCTIONAL TERMS:

E Active LOW Common Enable. When this input goes HIGH
information present in the four latches is stored.

D, Active HIGH Data Inputs. Can also be used as active LOW
Reset Input in Set/Reset Mode. i = 0-3.

S; Active LOW Set Inputs. This input is held LOW for “D” oper-
ation. i = 0-3.

Fan Out The logic HIGH or LOW output drive capability in terms
of input unit loads.

Input Unit Load One T2L gate input load. In the HIGH state it is
equal to 40pA at 2.4V and in the LOW state it is equal to 1.6mA
at 0.4V.

Latch A storage element which stores one bit of data on receipt
of a single transition on an Enable signal.

MR Input The master reset input.
Q, Q, @, Q; Outputs The four outputs of the 9314 latch
Q(t) The output of a latch at time t,.

Q(t,, ) The output of a latch at time t,, when input conditions
at time t, have been realized by the output.

OPERATIONAL TERMS:

I,. Forward input load current, for unit input load.

loy  Output HIGH current, forced out of output in Vg, test.

lo, Output LOW current, forced into the output in Vg test.

lcc The current drawn by the device under a +5.0 V power supply
bias with input and output terminals open.

1,, Reverse input load current with V, applied to input.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy  Minimum logic HIGH input voltage. Refer to figure 13.

V. Maximum logic LOW input voltage. Refer to figure 13.

Vou Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Vou Minimum logic HIGH output voltage with output HIGH current
on flowing out of output.

Vo Maximum logic LOW output voltage with output LOW current

lo, into output.

Typical Input/Output Characteristics

Input Current Versus Input Voltage

MR,E,S Figure 1 D Figure 2
7 0 I/

i
-

o T
| vec=5.0v

T T
n §,E = OPEN-
| To=257C

s
7"

SWITCHING TERMS

lpd+ (D) The propagation delay from the D input LOW to HIGH
transition to the Q output LOW to HIGH transition. Refer to Figure 13.
t.e— (D) The propagation delay from the D input HIGH to LOW
transition to the Q output HIGH to LOW transition. Refer to.Figure 13
t,....(DE) The minimum time required for a LOW logic level to be
present at a data input prior to the Enable transition from LOW to
HIGH in order for the latch to retain a LOW logic level.

t, ..y (DE) The minimum time required for a HIGH logic level to be
present and remain present at a data input prior to the Enable
transition from LOW to HIGH in order for the latch to retain a
HIGH logic level. Refer to Figure 14.

tx(D§) The time required for a HIGH logic level to be present at
the D input prior to the Set input transition from LOW to HIGH in
order for the latch to respond to the HIGH D input. Refer to Fig. 15.
This parameter indicates how long a set signal must remain after
the over-riding reset signal is removed for the latch to respond to
the set.

Lot (E) The propagation delay from the Enable input HIGH to
LOW transition to the Q output LOW to HIGH transition. Refer to
Figure 5.
toa— (E) The propagation delay from the Enable input HIGH to
LOW transition to the Q output HIGH to LOW transition. Refer to
Figure 5.

t. (E) The minimum time the Enable input must be LOW in order
for data to be correctly entered into the latches. Refer to Figure 12.

[ (ﬁﬁ) The propagation delay from the Master Reset input
HIGH to LOW transition to the Q output HIGH to LOW transition.
Refer to Figure 10.

tow (MR) The minimum time the Master Reset input must be LOW
in order for the latches to be reset. Refer to Figure 10.

t,..(MR) The time required between the Master Reset input LOW
to HIGH transition and the Enable input LOW to HIGH transition in
order for the latches to respond to new data. Refer to Figure 11.
L (§) The propagation delay from the HIGH to LOW Set input
transition to the Q output LOW to HIGH transition. Refer to Fig. 9.

Output Current Versus Output Voltage

Low State Figure 3 High State Figure 4

0 T T
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50 |Ta=25C
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)4

-25 4
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N
o

—tl |

Ijn - INPUT CURRENT - mA
L
o

I — INPUT CURRENT — mA
L
o

Vee=5.0v—
Tp=25°C
L

louT - OUTPUT CURRENT ~ mA
©
8
IQuT - OUTPUT CURRENT ~ mA
o
H
N

/

0
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0
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"Switching Characteristics

The active input is driven by a 9002
TTul or equivalent gate with the
output loaded with 15 pF (includes
jig and probe). Outputs under

test are loaded with 15 pF (includes
jig and probe). Pins not reference
are not connected.

The TYP curves are for both 51X and
59X grade devices. The MAX, MIN
curves are for 51X grade devices only.
The MAX, MIN curves for 59X grade
are offset from the 51X grade curves
by the parameter difference at 25°C.

Data Input to Enable Input Figure 7
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SWITCHING TIME WAVEFORMS

Enable Input to Output Figure 5
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Data Input to Enable Input Figure 8
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Switching Delays Figure 13
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Data Input to Output Figure 6
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KEY TO TIMING DIAGRAM

WAVEFORM INPUTS,

OUTPUTS

MUST BE
STEADY

WILL BE
STEADY

WILL BE
CHANGING
FROMHTO L

MAY CHANGE
FROMH TOL

WILL 8E
CHANGING
FROM L TO H

MAY CHANGE
FROM LTOH

DONT CARE;
ANY CHANGE
PERMITTED

CHANGING:
STATE
UNKNOWN

=58

Release of D input to set latch with S input Figure 15

t5H MAX

5L MIN

— 15V

STORE A LOW

STORE A HIGH

SETTING LATCH

NOT SETTING LATCH




TRUTH TABLE

Am9314 LOADING RULES (in unit loads)
Output Drive
Input Output Output

MR E D s Qoy 1) Operation
L X X X L Reset
H L L L L
H L H L H D Mode
H H X X Qi
H L L L L
H L H L H R/S Mode
H L L H L
H L H H Qiiry
H H X X Qitry
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
TABLE |
MS) INTERFACING RULES
) Equivalent
Interfacing . Input Unit Load
Digital Family : HIGH LOW
Advanced Micro Devices 54/7400 1 1
Advanced Micro Devices 9300/2500 Series 1 1
FSC Series 9300 1 9
Tl Series 54/7400 1 1
Signetics Series 8200 2 2
Nationa! Series DM 75/85 1 1
DTL Series 930 12 1
TABLE 11l

Input/Output PinNos UnitLoad HIGH LOW
E 1 1 — —
5, 2 1 — —
D, 3 1.5 — —
D, 4 1.5 — —
S, 5 1 — —
D, 6 1.5 — —
D, 7 1.5 — —
GND 8 —_ —_ —_
MR 9 1 —_ —_
Q, 10 — 20 10
S, 11 1 — —
Q, 12 — 20 10
Q, 13 — 20 10
5, 14 1 — —
Q, 15 — 20 10
Vee 16 — — —

TABLE I

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH

28~ MINIMUM LOGIC

26 "HIGH” OUTPUT

08~ MAXIMUM LOGIC

06}~ "LOW” OUTPUT MAXIMUM LOGIC

“LOW” INPUT

@
5
v
g VOLTAGE OHy
T 24
g 221 ik,
> 20 -
] NOISE MINIMUM LOGIC
o '8 IMMUNITY “HIGH” INPUT
2 16l (High level) VOLTAGE
5oal
o
> 12
5 10 V,
% Ly
=
2
2
E
5
o

04 VOLTAGE A
NOISE

02— IMMUNITY

Y S — (Low level)

DRIVING DEVICE DRIVEN DEVICE

Vou, Vin,
o— o0 ———————— o —o
Vou, ViL,
DRIVING DRIVEN
DEVICE DEVICE

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
"Low" DRIVEN'LOW"
Vee OUTPUT } LOAD
|
|
OFF } [
|
|
o] I o—¢ oN
ON |
|
GhND = YloL =
Current Interface Conditions — HIGH
QUTPUT DRIVING INPUT LOAD
v "HIGH" I DRIVEN'HIGH'
cc T
|
|
on l
lon | [’
] I o
| OFF
OFF |
|
Figure 13 GND = =
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Am9314 APPLICATIONS

DATA IN
1/6 9016 A LATCH ENABLE
Cy
ci:‘?"gg"&:ﬂg:%‘;c CONVERSION COMPLETE l l l _l_
cLock —e—{Cp MrQp Q13,03 € Dg So D; Sy Dy S, D3 S; =
START
9314 4-BIT LATCH
t!j »’M‘V‘—ﬁ MR Qg G 0 0O
5/6 9016
E AgArAy JJ € ‘oM“z 3 T ]DATAOU,I |
9311 1/6 DECODER 9311 1/6 DECODER
,;I;[ T ;]’ e 4-B!T STORAGE LATCH
H H The figure illustrates the use of the 9314
' as a D type Storage Latch. Data is stored
in the Latch when the enable line goes
=Wy HIGH.
e 1 1 . 1 [1] Figure 15
nU (hal 3 2| Enu 0~1°1 3 gr\“eu 1 lh -lJI
9314 4 BIT LATCH 1 l 9314 4 BIT LATCH 1 93144 BIT LATCH
MrGg 9y 02 03 MRQg Q; 07 03 MR Gp 81 02 03
T
= [ S s o |
:‘ DIGITAL =
5 QUTPUT
on E Dy Sp D; St D S5 O3 S3 |
COMPARATOR
CURRENT SWITCH
< 9314 4-BIT LATCH
PEEE PEEE e2<¢e S
$333 $3$s3 $$383% 9 MR O 0, 0, Q
| CONTACT BOUNCE ELIMINATOR
ANALGS INPUT > Fren The 9314 can be used to eliminate me-
AMPLIFIER chanical switch bounce from a single
ANALOG TO DIGITAL CONVERSION pole double throw switch. The Latch
The figure illustrates a 12 bit high speed successive approximation A/D Converter using operation is that of an active LOW input
the 9314 Quad Latch. _ Set/Reset Latch.
Figure 14 Figure 16
PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
Hermetic Dual-In-Line Molded Dual-in-Line
[y Y gy
.250
i -
|G AT AT AN
- 2,
750
~ +010 |_..:3°°
' . -010
— .010
‘ 1001
085 _J.noL_ ,.JLms i |'_1%%§“l
TYP. o0 TYP.
PHYSICAL DIMENSIONS | Metallization and Pad Layout
Flat Package 55 x 90 Mils
s . Frle——— ——— % v
1 l % 2 1 ey
A L] Pg 37 — 1 §' ADVANCED
 s——  —— f o) 4 a1 ] MICRO
| e— 1 o 55— 12 o
pa & ke e DEVICES INC.
i S 0y 7] oo 901 Thompson Place
| mr— ———— Sunnyvale
| S— S—— | [N R— e e—— California 94086
_{ (408) 732-2400
[P o TWX: 910-339-9280
980 TYP. TELEX: 34-6306
830
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Am93L14

Low-Power Four-Bit Latch

Distinctive Characteristics
* 50 mw typical power dissipation.

® 32 ns typical propagation delay.

* 100% reliability assurance testing in compliance with

MIL STD 883

e Can be used as single line “D” latch or as set/reset

latch

FUNCTIONAL DESCRIPTION

The Am93L14 is a four-bit latch with.a common active LOW

enable and overriding active LOW master reset. Each of
[ the four latches can be_ used as a single line “D" latch by
tying the appropriate S input LOW, or as an active LOW
Set/Reset latch with reset override with the D input as the
active LOW reset input and the S input as the set input.
Data is transferred into the latch when the enable goes LOW
and the latch stores the information when the enable goes
HIGH. With the enable HIGH the latch is no longer affected
by the S and D inputs. When the master reset goes LOW all
latches are reset independent of all other input conditions.

TRUTH TABLE

LOGIC DIAGRAM

o
o
P o5
L
o
o
~
wl
N
o
X
o
o

MR E D s Qpiny 1y Operation
L X X X L Reset
H L L L L
H L H L H D Mode
H H X X Q)
H L L L L
H L H L H R/S Mode & s & &
H L L H L
H L H H Q)
H H X X i)
H = HIGH Voltage Level L = LOW Voltage Level X = Don't Care
LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL LOADS 93L LOADS
Input Load Factor HIGH LOW HIGH LOW 132 416 5 71
E, Sy 51,5, 8, 05 025 1.0 1.0 L]l | ( l |
D, D,, D,, D, 075  0.375 1.5 1.5 € Do So D1 51 Dz S7 O3 %3
Output Drive HIGH LOW | HIGH LOW Piviapelnd
Q, Q;, Q, Q 9 3 18 12 MR G QO O q

NOTES:
1) A ‘(I;LL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 pA

2) A g:ﬂ. unit load is specified as 0.3 V at —400 uA LOW, 2.4 V at 20 zA

3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.

Vee = PIN 16
GND = PIN 8

T 1111

15 13 12

Am93L14 ORDERING INFORMATION

Package Temperaluréﬁﬁ“ Order
Type R o Number
16-Pin Molded DIP > % UBMI3L1459X
16-Pin Hermetic D}P H > C U7B93L1459X
16-Pin Hermeti ‘DIP t0'+125°C  U7B93L1451X
16-Pin HermehmFlat Pal -55°C to +125°C  U4L93L1451X
“Dice Note UXX93L14XXD

Note: The dice supplied will contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

MAXIMUM RATINGS (Above which the useful life may be impaired)
—65°C to +150°C
—55°C to +125°C

Storage Temperature

Temperature (Ambient) Under Bias

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto+7V
DC Voltage Applied to Outputs for High Output State —0.5Vto 4V max
DC Input Voltage —0.5Vto +55V
Output Current, Into Outputs 30mA

DC Input Current (Note 1i —30 mA to +5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Amg3L1459X T,=0°C to +75°C Vee=475V105.25V
Amg3L1451X T,=—55°C to +125°C Vee=450Vto 550V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, Iy = —0.36 mA
V, Output HIGH Voltage cC ' OH 24 3.6 Volts
o Vin=ViorVy
Voo = MIN,, I, = 4.92mA ‘
Vv Output LOW Voltage cc 1 oL 0.15 0.3 Volts
o Vin=VigorVy
Vi . | input HIGH Level Guaranteed input logical HIGH 20 Volts
voltage for all inputs - :
A Input LOW Level Guaranteed input logical LOW 0.7 Volts
] voltage for all inputs
93L Unit Load "
| Vee = MAX,, V=03V —0.25 —04 mA
(Note 2) Input LOW Current ce N
93L Unit Load '
= MAX., V,, = 2.4V 2.0 20 A
" Input HIGH Current Voo = MAX., Viy = 2 #
(Note 2) input HIGH Current Vee = MAX,, V= 5.5V 1.0 mA
[ Output Short Circuit Current Vee = MAX, Vo ; =00V —10 —22 —40 mA
lec Power Supply Current Ve = MAX. 10 16.5 mA
Notes: 1) Typical limits are at Voo = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (1s = 25°C) (Vcc = 5.0V, CL = 15 pF)
Parameters Description Min Typ Max Units
toay (E) Turn Off Delay Enable to Output Ses Fia. 1 21 43 90 ns
— Fig.
ta_(E) Turn On Delay Enable to Output ee g 19 38 80 ns
t.q.(D) Turn Off Delay Data to Output ; 10 19 45 ns
See Fig.
tq-(D) Turn On Delay Data to Output 9 16 32 70 ns
t, (DE) Set Up Time LOW Data to Enable Ses Fia. 2 4 30 ns
— ee Fig.
t..(DE) Set Up Time HIGH Data to Enable g -3 15 ns
. tpw(l_i) Minimum Enable Pulse Width 13 26 50 ns
t,.(MR) Minimum Master Reset Pulse Width 12 24 45 ns
t.4_(MR) | Tum On Delay Master Reset to Output 16 33 65 ns
t.(MR) | Master Reset Recovery Time . 8 16 35 ns
144 (5) Turn Off Delay Set Input to Output 14 27 60 ns
t‘(D§) Set Up Time HIGH Data to Set Input See Fig. 3 1 15 ns
SWITCHING TIME WAVEFORMS 5 3E .
E lt _F__— ]C_——- 15V :,(gnst_\)x (ig‘sl’;‘
D — 1.5V
tod+ |o__tpd— tpd+ l_tpd—
® " © ) () L —_—

e ;L _‘r j . k e SETTING LATCH NOT SETTING LATCH

Fig. 1 Fig.3
Switching Delays Release of D input to set latch
with S input

15LMAX 1SH MAX ADVANCED
f—1SH MIN p——ts. MIN MICRO
DEVICES INC.

901 Thompson Place
Sunnyvale

STORE A LOW STORE A HIGH California 94086
Fia. 2 (408) 732-2400

19- ¢ TWX: 910-339-9280

Input Timing TELEX: 34-6306

D
(or§) 1.8V
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Am9318

Eight-Input Priority Encoder

Jistinctive Characteristics:

* Provides address of most significant active input. e Mixing privileges for obtaining price discounts.
Refer to price list.
» 100% reliability assurance testing including high
temperature bake, temperature cycling, centrifuge
and package hermeticity testing in compliance with L

MIL STD 883.

Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am9318 is an active LOW input Priority Encoder. The
Encoder accepts 8 inputs and produces a binary weighted

LOGIC SYMBOL

code of the highest order input on three active LOW outputs
Ay A, A, When two or more inputs are simultaneously active
the address of the input with the highest number is repre-
sented on the three outputs. Input seven (T7) has the highest
priority. An active LOW Enable Input (EI) and Enable Output
(EO) allow several encoders to be cascaded to allow encod-
ing of more than 8 inputs. Enable Input HIGH will force all
outputs HIGH. The Enable Output is LOW when all inputs
(ftoT,) are HIGH and the Enable Input is LOW. A LOW
Group Signal (GS) indicates that one of the 8 inputs is LOW.

10111213 1 2 3 4 5

VYOV eVeY

g Iy by lg Ig 15 1g 13 Ef

Amg318
8 INPUT PRIORITY ENCODER
0 Ay A A Gs|

TT17 1

15 14

When the Enable Input is LOW, the Enable Output is the ‘éi‘c;:y“N’g
logic inverse of the Group Signal.
LOGIC DIAGRAM
T 1] T I3 T Is T iy ]

Package Temperature
Type Range
Molded DIP 0°C to 475°C g, UBMS31859X
Hermetic DIP ©#125°C” UTBI31851X
HermeticDIP 500 U7B931859X
Hermetic Flat Pa 40H125°C  U4L931851X
Note UXX9318XXD

Note : The dice supplied will contain units which meet both 0°C to
+75°C and ~55°C to +125°C temperature ranges.

CONNECTION DIAGRAM

Top View

Iy =1 Vee
s z. 15[ ] EO
K 14]T]G8
1 ot 1377
als 120
izas n[hn
A 10 7%

GND - Ay

NOTE: PIN 1 is marked for orientation,

2-109



MAXIMUM RATINGS

(Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°(

Temperature (Ambient) Under Bias

—55°C to +125°¢

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5Vto +7"
DC Voltage Applied to Outputs for High Output State —0.5V1to +V.c ma
DC Input Voltage —0.5Vto +55"
Output Current, Into Outputs 30m,
DC Input Current —30 mA to +5m.
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)
AmMO31859X T,=0°C to +75°C V=50V +5%
AM931851X T,=-55°Cto +125°C V. =50V =10%
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, Iy = —0.8 mA
Vv Output HIGH Voltage cc ' OH : 2.4 3.6 Volts
o Vin=ViyorV,
) Vee = MIN,, I = 16.0 mA
Y Output LOW Voltage cc o oL 0.2 0.4 Volts
o Vin=Viyor Vi
v, input HIGH Level Guaranteed inPut logical HIGH 20 Volts
voltage for all inputs
vy Input LOW Level Guaranteed input logical LOW 0.8 Volts
voltage for all inputs
Unit Load
l,, (Note2 Vee = MAX,, V=04V —1.0 —1.6 mA
i (Note2) Input LOW Current cc N
Unit Load
Vee = MAX., V,y =24V 4.0 40 A
Iy (Note2) | Input HIGH Current ce N K
Input HIGH Current Vee = MAX,, V,y =55V 1.0 mA
lse Output Short Circuit Current Vee = MAX., Vo =00V —-30 —100 mA
lee Power Supply Current Vee = MAX. 50 \77 mA
Notes: 1) Typical limits are at Vge =50V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor {see Loading Rules).
Switching Characteristics (T, = 25°C)
Parameters Test Conditions Min Typ Max Units
tay 1EQ)  Tum Oft Delay Data Input to Enable Output Voo = 5.0V, C_ = 15 pF 2 6 10(Note) o
o (TEO) Turn On Delay  Data Input to Enable Output (Refer to Figure 4) 7 16 25
Yot (ETGS) Tumn Off Delay Enable Input to Group Signal Vec =5.0V,C =15pF 4 10 15 ns
tq_ (EIGS) Turn OnDelay Enable Input to Group Signal (Refer to Figure 5) 12 16 25
t,qy (ETEO) Turn Off Delay Enable Input to Enable Output | Voo = 5.0V, G, = 15 pF 4 10 15 ne
t.a_ (ETEO) Turn OnDelay Enable Input to Enable Output | (Refer to Figure 6) 14 21 32
toat (ETA) Turn Off Delay  Enable Input to Data Output Vee=50V,C =15pF 4 11 18 ns
toa— (ETA) Turn On Delay  Enable Input to Data Output (Refer to Figure 7) 10 15 25
L (T8S) Tum Off Delay Data Input to Group Signal Vee=50V,C =15pF 12 20 35 ns
toa— (1 GS) TurnOnDelay Data Input to Group Signal (Refer to Figure 8) 10 15 23
tay (TA) Turn Off Delay  Data Input to Data Output Vee =50V, C = 15pF 5 16 25 n
ta_ (TA) Turn On Delay Data Input to Data Output (Refer to Figure 9) 5 17 27

2-110 Note. Maximum for Industrial Grade, Am931859X, is 12 ns.



DEFINITION OF TERMS

SUBSCRIPT TERMS:

H HIGH, applying to a HIGH-signal level or when used with V¢
to indicate high V. value.

1 Input.

L LOW, applying to a LOW signal level or when used W|th Vee to
indicate low V. value.

O Output.

FUNCTIONAL TERMS:

Aj Address Data Outputs. LOW address of most significant LOW
Data Input (j = 0-3.)

El LOW Enable Input. Enable Input HIGH forces all outputs HIGH.
EO LOW Enable Output indicates that Enable Input is LOW and
no input is active.

FANOUT The logic HIGH or LOW output drive capability in terms
of input Unit Loads.

GS LOW Group Signal if Enable Input is LOW indicates when any
input is active.

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

UNIT LOAD One T2L gate input load. In the HIGH state it is equal
to I, and in the LOW state it is equal to I..

OPERATIONAL TERMS:
l. Forward input load current, for unit input load.

loy Output HIGH current, forced out of output in Vg, test.
o, Output LOW current, forced into output in V test.
1, Reverse input load current with Vou applied to input.

Icc The current drawn by the device with input terminals grounded
and output terminals open.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Vi Minimum logic HIGH input voltage.
V,. Maximum logic LOW input voltage.

Vou Minimum logic HIGH output voltage with output HIGH current
1o flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
Iy into output.

SWITCHING TERMS:
t,.,(IEG) The propagation delay from a Data Input signal HIGH
to LOW transition to the EO output LOW to HIGH transition.

ta _(IEO) The propagation delay from a Data Input signal LOW
to HIGH transition to the EO output HIGH to LOW transition.
pd,,_(EIGS) The propagation delay from the El mput signal LOW to
HIGH transition to the GS output LOW to HIGH transition.

L (EIGS) The propagation delay from the El input signal HIGH
to LOW transition to the GS output HIGH to LOW transition.

bt +(EIEO) The propagation delay from’the El input LOW to HIGH
transnlon to the EO output LOW to HIGH transition.

(EIEO) The propagation delay from the El input HIGH to LOW

lransihon to the EO output HIGH to LOW transition.
L (EIR) The propagation delay from the El input LOW to HIGH
transltlon to the Data A output LOW to HIGH transition.
tpd__(ElA) The propa_gatlon delay from the El input HIGH to LOW
transition to the Data A output HIGH to LOW transition.

t,4(IGS) The propagation delay from the Data Input signal LOW to
HIGH transition to the GS output LOW to HIGH transition.

ta_ (IGS) The propagation delay from the Data Input signal HIGH
to LOW transition to the GS output HIGH to LOW transition.
t a+(| A) The propagation delay from the Data Input signal transi-
tion to the LOW to HIGH Data A output transition.
t,_(1A) The propagation delay from the Data Input signal transi-
tion to the HIGH to LOW Data A output transition.
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Switching Characteristics

The active input is driven by a 9002 TTuL gate. The input and output pins under test are loaded with a 15 pF
capacitance. (This includes probe and jig capacitance.)

Data Input To
Enable Output

Enable Input To
Group Signal

60 . 60
| = tpd+ —_— s
- -
50} pd— 50 tpd—
2 e
L a0 L
B g [y SPEC LimiTs
= 3 MAX— SPEC LIMITS -+ Bog
5 A e ] 3 ~~MT3< 1=
-3 o=
S 2 % i el T 3
\é \ﬁ 0 MAX 1/ —
- max U/ - S R I/ R i
10 = 10 WMIN
oL N7, 1= o
. thr . R
—55 0 2 75 125 -85 0 2 75 125
T — AMBIENT TEMPERATURE — °C T - AMBIENT TEMPERATURE —°C
15v — —

INPUT
PINTT)
Tt tod —
15 V———f—-—_.____: \_

OUTPUT

(PIN 15)
Figure 1
Enable Input To
Data Output
60
_'pd*
) i
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MIN_T.
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Figure 5
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TRUTH TABLE Am9318 LOADING RULES (in unit loads)
- - = _lnButs_ - - - — _Outl:uts_ — Input Qutput Drive
B 1, L, L L1, 1, G A A A EO Input/Output PinNo.s Load HIGH LOW
H X X X X X X X X H HHHH T ] 2 — —
L HHHHHIHHEIH H HHH L =
L X X X X X X X L L L L L H Is 2 2 — —
L X X X X X X L H L HLL H T, 3 2 — —
L X X X X X L H H L L H L H T 2 2
L X X X X L H HH L H H L H i - -
L X X X L HHHH L L L H H El 5 2 — -
L X X L HHHHH L HLHH iy 6 _ 20 10
L X L HHHUMHHUH L L HH H -~
L L HHHHHHEH L HHH H A 7 — 20 10
GND 8 — — -—_
H = HIGH Voltage Level A 9 . 20 10
L = LOW Voltage Level 2
X = Don’t care lo 10 1 —_ -
Table 1 I 1 2 — -
T 12 2 — -
MS! INTERFACING RULES 73 13 2 — —
Equivalent GS 14 - 20 10
Interfacing Input Unit Load EO 15 — 20 10
Digital Family HIGH Low
Vee 16 — — —
Advanced Micro Devices 9300/2500 Series 1 1
FSC Series 9300 1 1 Table 1Ml
TI Series 54/7400 1 1
Signetics Series 8200 2 2
Nationatl Series DM 75/85 1 1
DTL Series 930 12 1
Table Il
INPUT/OUTPUT INTERFACE CONDITIONS

OUTPUT/INPUT VOLTAGE LEVELS — VOLTS

Voltage Interface Conditions — LOW & HIGH

[~ MINIMUM LOGIC
| “HIGH” OUTPUT
VOLTAGE Vou,

¥

NOISE
B IMMUNITY
- (High fevef)

Vit
MINIMUM LOGIC

“HIGH" INPUT
VOLTAGE

ViL,

= MAXIMUM LOGIC
L “Low” ouTPuT MAXIMUM LOGIC
VOLTAGE LOW INPUT
NOISE
- IMMUNITY
(Low level)
DRIVING DEVICE DRIVEN DEVICE
VoH, Vi,
o— o —— . ——— o] -
VoL, Vi,
DRIVING DRIVEN
DEVICE DEVICE

Figure 7

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD |
Low DRIVEN"LOW
outrut | LOAD
Vee |
|
|
|
|
!
Current Interface Conditions — HIGH
OUTPUT DRIVING INPUT LOAD
“HIGH"” DRIVEN'HIGH
Vee :
2 :
|
—kl IoH I 'R
— OFF
|
|
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HIGHEST
‘PRIORITY
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m9318 -
8-INPUT PRIORITY ENCODER
E0 Ay Ay Ay G

Y

% 8002 % 9002
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PRIORITY ADDRESS

The number of priorlty levels can be Increased by cascad
connecting the most significant encoder’s enable output (

Figure 8

MOST
SIGNIFICANT
ENCODER

INPUT PRESENT

HIGHEST
PRIORITY

15 GND
L0488 40 &

T Iy g 13 1 I Ig 17 EI o |
Am9318

84NPUT PRIORITY ENCODER

0 A; Ay Ay GS o

Am8318
8-INPUT PRIORITY ENCODER

13 '3 g Vg lg i EI

ag A Ay GS

* _J

£

E loa Ma lon )b loc Me
Ami9322 QUAD 2 ~
INPUT MULTIPLEXER

Z Z

lod "1

L]

L—mﬁ‘l’

B A R

Figure 9

16-INPUT PRIORITY ENCODER

9318 encoders. This may be accomplished by
fo the next most significant encoder’s enable
input (Ei) and using OR gates to combine outputs. A higher speed expansion method is to use muitiplexers to
combine output signals as shown in Figure 9 .
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PHYSICAL DIMENSIONS
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Am93L18

Low-Power Eight-Input Priority Encoder

Distinctive Characteristics
» 75 mw typical power dissipation.

» 29 ns typical propagation delay.

.

* 100% reliability assurance testing in compliance with

MIL STD 883

] Fan-éut of three to standard TTL devices.

FUNCTIONAL DESCRIPTION

The 93L18 is a low-power eight-input priority encoder. There
are eight active LOW data inputs, I, through T;, with T, as-
signed the highest priority and |, the lowest. When any of the
inputs are LOW, the active LOW address outputs, A, A, Az,
will indicate the binary address of the active input of highest
priority, as shown in the truth table below. The group signal
output, GS, goes LOW if at least one input is active. An
enable Input (El) and an enable output (EO) are provided to
make possible cascading of 93L18’s for encoding more than
eight inputs. If the enable input is HIGH, then the device is
disabled and all outputs are forced HIGH. The enable output
goes LOW when the enable input is LOW and all the data
inputs are HIGH. The 93L18’s are cascaded by connecting
the enable output of one 93L18 to the enable input of the
93L18 of next lower priority. A lower priority device can then
produce an output only if ali higher priority devices are
enabled and have no active data inputs.

TRUTH TABLE

Inputs Outputs
B L, L L5, 0% 10 & &K B
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 HH L L HL 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 HH L H L H H
L X L H H H H HH L L H H H
L L H HH H H HH L H H H H

H = HIGH Voltage Level L = LOW Voltage Level X = Don't care

LOGIC DIAGRAM

tb—=

LOADING RULES
In Unit Loads (Notes)

TTL LOADS 93L LOADS
Input Load Factor HIGH LOW HIGH LOW
T 0.5 0.25 1.0 1.0
1,0, 5,10, 11,1, E 1.0 0.5 2.0 2.0
Output Drive HIGH LOW | HIGH LOW
EO, GS 10 2 20 8
AL A LA, 10 3 20 12

NOTES:
1) A TTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 uA

2) A gﬁLL unit load is specified as 0.3 V at —400 uA LOW, 2.4 V at 20 pzA

3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V of 0.3 V.

LOGIC SYmMBOL

10111213 1 2 3 4

LI

o Wlaly lalglg l; Ef
Amo3L18
84NPUT PRIORITY ENCODER v PIN 16
A A GS cc=
o A GND=PIN 8

7Y 71

14

Am93L18 ORDERING INFORMATION

1%‘{\
Package Temperature g %rder
Type Range, wﬁ i Number

0°C to.+7 °C ., UBMOI3L1859X
°G'to* b U7B93L1859X
25°C  U7B93L1851X
25°C  U4L93L1851X

UXX93L18XXD

16-Pin Molded DIP
16-Pin Hermetic DIP
16-Pin Hermetic DIP
16-Pin Hermetic F

Note: The d upplied will contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

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 Potentiat (Pin 16 to Pin 8) Continuous —05Vto+7V
DC Voltage Applied to Outputs for High Output State —0.5Vto 4V max
DC Input Voltage —05Vto 455V

Output Current, Into Outputs 30 mA
DC Input Current (Note 1) —30 mA to +5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmS3LIBSOX T, = 0°C to +75°C Vee = 475 V105,25V
AmO3L1851X T, = —550C to +125°C V. = 4.50 V1o 550 V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee =MIN,, 1oy = —0.4 mA
A Output HIGH Voltage cc ' OH 24 3. Vv
OH utpu oltag Vig = Vi or Vi 6 olts
Vee = MIN,, I, = 4.92 mA
Vv Output LOW Voltage cc ' oL 0.15 0.3 Volts
o Vi = Viyor Vy,
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
voltage for all inputs
N input LOW Level Guaranteed InPut logical LOW 0.7 Volts
voltage for all inputs
93L Unit Load
I Vee = MAX,, V=03V —0.25 —0.4 mA
Note 2) Input LOW Current e N
93L Unit Load
Vee = MAX,, V=24V 2.0 20 A
Ly Input HIGH Current ce IN ;o F
(Note 2) Input HIGH Current Vee = MAX., V=55V 1.0 mA
lse Output Short Circuit Current Vee = MAX, Vo1 =00V -10 —22 —40 mA
lec Power Supply Current Vee = MAX, 15 22 mA
Notes: 1) Typical limits are at V.. = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (1, = 25°c)
Parameters Test Conditions Min Typ Max Units
ta, (IEO) Tum Ofi Delay Data input to Enable Output HIGH 5 10 15
——— ns
tod— (1EO) Turn On Delay Data Input to Enable Output LOW 20 40 60
toas (EIGS) Turn Off Delay Enable Input to Group Signal HIGH 5 18 27
— s
ta_ (El GS) Turn On Delay Enable Input to Group Signal LOW 14 28 42 n
toqy (ETEO) Turn Off Delay Enable Input to Enable Output HIGH 5 18 27
tod— (ETEO) Turn On Delay Enable Input to Enable Output LOW 21 42 63 ns
— Ve =50V,C = 15pF
tods (ET1A) Turn Off Delay  Enable Input to Data Output HIGH c 5 19 28
toa- (ETA) Turn On Delay  Enable Input to Data Output LOW 13 26 39 ns
t,ay (1GS)  Turn Off Delay Data Input to Group Signal HIGH 24 48 72 ns
tog (1 GS) Turn OnDelay Data Input to Group Signal LOW 13 27 40
ta, (TA) Turn Off Delay Data Input to Data Output HIGH 9 29 43 ns
toa (TA) Turn On Delay Data Input to Data Output LOW 9 29 43
SWITCHING TIME WAVEFORMS
INPUT 15v
S S &
MAX——= tpd— tpd+ |fe——MAX
MIN MIN e
(1]
QUTPUT 15V ADVANCED
MICRO
DEVICES INC.
901 Thompson Place
Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
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Am9321

Dual Demultiplexer/One-of-Four Decoder

Jdistinctive Characteristics
» Dual 1-of-4 Decoder

» Active LOW enable for each decoder

® Can be used as dual four channel Demultiplexer

® 100% reliability assurance testing in compliance with
MIL-STD-883

FUNCTIONAL DESCRIPTION

The Am9321 dual demultiplexer/one-of-four decoder con-
sists of two identical independent decoders. Each decoder

LOGIC SYMBOL

1 2 3 15 14 13
accepts two address inputs which select one-of-four mu- J) I | tL l |
tually exclusive outputs. An active LOW enable is also
provided on each decoder for expansion and demultiplexing : A 9;‘? A £ A 9:;: ~
applications. When this enable is at a HIGH logic level all 1/4 DECODER 1 1/4 DECODER 2
the decoder outputs are forced HIGH. 0 1 2 3 0 1 2 3
In the demultiplexing mode data is presented at the enable ? ? ? ? ? ?T T
input and appears noninverted at the selected output. 4 5 6 7 12110 9
The Am9321 is an ideal MS! element for use in decoding in
high-speed memory systems. Vee = Pin 16

GND = Pin 8
LOGIC DIAGRAM
E Ag Ay
LL;) Q -
] i H 3

Note: Only one decoder shown.

Am9321 ORDERING INFORMATION

Package Temperature Order
Type Range Number
Molded DIP 0°C to +75°C 9321PC
Hermetic DIP 0°C to +75°C 9321DC
Dice 0°Cto +75°C 9321XC
Hermetic DIP —55°C to +125°C 9321DM
Hermetic Flat Pak —55°C to +125°C 9321FM
Dice —55°C to +125°C 9321XM

CONNECTION DIAGRAM

Top View
Ve¢ E Ag AQ O T 2 3
onnnn0onn
15 14 13 12 1110
16 9
1 8
2 3 4 5§ 6 7
oo d
E Ag A O 7T 2 3 onp

Note: Pin 1 is marked for orientation.
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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 +7V
DC Voltage Applied to Outputs for High Output State —0.5V to +V¢c max
DC Input Voltage —0.5V to +5.5\
Output Current, Into Outputs 30m#A
DC Input Current —30mA to +5.0m#

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

9321XC Ta=0°Cto+75°C Vee = 5.0V £5%

9321XM Ta=—55"C to +125°C Vee = 5.0V £10%

Parameters Description - Test Conditions Min Typ.(Note 1) Max. . Units

Vee =MIN, Ioy = —0.8mA
Vv Output HIGH Voltage 24 3.6 Voits
OH o ViN=ViHorVi
Vee =MIN, 1o = 16.0mA
Vv QOutput LOW Voltage . 0.2 0.4 Volts
oL VIN = Vi or Vip
ViH Input HIGH Level Guaraqteed input logic HIGH voltage 2.0 Volts
for all inputs
viL Input LOW Level Guaraqteed input logic LOW voltage 0.8 Volts
for all inputs
Unit Load . - _ _
I Input LOW Current Vee = MAX., Vi = 0.4V 1.0 1.6 mA
Unit Load = =
- Input HIGH Current Vee = MAX, VN = 24V 6.0 40 nA
Input HIGH Current Vee = MAX, VN =565V 1.0 mA
Isc Output Short Circuit Current Vee = MAX,, VouTt = 0.0V —20 —40 -70 mA
lcc Power Supply Current Vee = MAX. 30 50 mA

Notes: 1. Typical limits are at Vgc = 5.0V, 25°C ambient and maximum loading.

Switching Characteristics (Ta = 25°C)

Parameters Description Test Conditions Min. Typ. Max. Units
tPLH Turn Off Delay A Input to Output 13 20 ns
tpHL Turn On Delay A Input to OQutput Ve =5.0V 10 21 ns
tPLH Turn Off Delay E Input to Output Cp = 15pF 9 14 ns
tPHL Turn On Delay E Input to Output 10 18 ns

Notes: 1. Maximum current defined by DC Input Voltage.
2. Pulse tested.



Input/Output Characteristics

PERFORMANCE CURVES

Input Output
Low State High State
05 - 40— 0 =
Ta=25°C < 14 - 25°C < Ta=25C /
< £ E 50
T _os e ¥ .
w
3 A 3 0 ERRE 7%
' 3 s et —  TYPICAL e /
5 TYPICAL 2 10 P vee = 475V 2 20 s
Vee = 5.5V ICAL
z + 3 \\. 3 Vee =5.0V
- e
z 5 5 -3
k<) ) |
-35 _10l4 -35
210 0 10 20 30 40 S0 05 0 05 10 15 2100 10 30 50 70 90

Vi — INPUT VOLTAGE ~ VOLTS

VoUT ~ OUTPUT VOLTAGE — VOLTS

VouT — OUTPUT VOLTAGE — VOLTS

DEFINITION OF TERMS

SUBSCRIPT TERMS: .

H HIGH, applying to a HIGH-signal level or when used with Ve
to indicate high Vgc value.

1 Input.

L LOW, applying to a LOW signal level or when used with V¢¢ to
indicate low Vg value.

O Output.

FUNCTIONAL TERMS:

Decoder/Demultiplexer On the basis of an applied instruction,
channels of communication are selected which connect certain
sources of information to certain destinations e.g., the distribution
of timing signals; the interconnection between arithmetic registers.
Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

Unit load One T2L gate input load. In the HIGH state it is equal
to 40uA at 2.4V and in the LOW state it is equal to —1.6mA
at 0.4V.

OPERATIONAL TERMS:

loy Output HIGH current, forced out of output in Vo test.
loL Output LOW current, forced into output in Vg |_ test.

Icc The current drawn by the device under a +5.0V power
supply, bias input terminals grounded and output terminals open.
Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

V4 Minimum logic HIGH input voltage.

Vi Maximum logic LOW input voltage.

Vox Minimum logic HIGH output voltage with output HIGH
current lgy flowing out of output. .

VoL Maximum logic LOW output voltage with output LOW
current lgg into output.

SWITCHING TERMS: (All switching times are measured at the
1.5V logic level).

tpLy The propagation delay measured from the input transition
to a corresponding output signal LOW-HIGH transition.

tpyL The propagation delay measured from the input transition
to a corresponding output signal HIGH-LOW transition.



MSI INTERFACING RULES

LOADING RULES

Equivalent Fanout
Interfacing Input Unit Load Input Output Output
Digital Family HIGH LOW Input/Output Pin No.’s Unit Load HIGH Low
Advanced Micro Devices 9300/2500 Series 1 1 E Decoder 1 1 1 - -
FSC Series 9300 1 1 Ap 2 1 - —
Advanced Micro Devices 54/7400 Series 1 1 Aq 3 1 - -
TI Series 54/7400 1 1 0 4 - 20 10
Signetics Series 8200 2 2 1 5 - 20 10
National Series DM 75/85 1 1 2 6 - 20 10
DTL Series 930 12 1 3 7 - 20 10
GND 8 - - -
3out Decoder 2 9 - 20 10
2 10 - 20 10
1 1 - 20 10
TRUTH TABLE ) 12 - 20 10
For Each Decoder Aq 13 1 ~ _
Inputs Outputs Ao 14 1 - -
E A A1 | D 1 2 3 S 1% ! - -
L L L | L H #H =~ Yee 16 - - -
L H L H L H H
L L H H H L H
L H H H H H L
H X X H H H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don't Care
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INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — L

30—
© 281 MINIMUM LOGIC
o G
26 |- "HIGH” OUTPUT
S VOLTAGE VoH,
| 2.4 [—————
9 22 v
§ 20 }— o
g MINIMUM LOGIC
w o IMMUNITY “HIGH" INPUT
Q 15| {High level) VOLTAGE
5 o1ab
o
> 12}
5
2 104 i,
S 08— MAXIMUM LOGIC
5 oel “LOw" ouTPUT MAXIMUM LOGIC
2 VOLTAGE LOW"” INPUT
5 04 e VOLTAGE
1|
02}~ IMMUNITY
Y S — (Low tevel)
DRIVING DEVICE DRIVEN DEVICE
VoH, Vi,
o—] 0 ——————— o— l—o
Vot, ViL,
DRIVING DRIVEN
DEVICE DEVICE

OW & HIGH

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD

DRIVEN “LOW"”
outruT | LOAD

Vee I
|

|

|

|

|

|

|

Current Interface Conditions — HIGH
OUTPUT DRIVING INPUT LOAD
“HIGH" | DRIVEN “HIGH"

Vee 0
2 |

|

ON I

—K] fon I IH
P—0 | OFF
OFF |
|
GND = | —




SWITCHING CHARACTERISTICS

{Typical)
Address Input to Output Enable Input to Output

0 20
z £ r /
1 7 1 %ﬂ

3
E cz\y E &
o 20 R T
o o
z Ve z /Y
S 8
g ~ g
tPHE L 1
z 10 £ 10 et PHL
<] &
[ o«
a. a.
1 |
& &
0 5
—60-40-20 G 20 40 60 80 100 120 140 —60-40-20 O 20 40 60 80 100120 140
Ta — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE - °C
Vin —_— 15V ViN 15V
—.l t.—lpm ).-——r‘pm_ tpHL—I-———) _.I tPLH
Vour H vout NK N 7(15
Other Conditions: E = LOW

BASIC DEMULTIPLEXER/DECODER APPLICATIONS

DATA WORD ADDRESS
——DO T Ag Ay
| )
e E  Ag Aq Address | Output
Amg321
OEGODER 1 DECOBR 2 Ag Aq | Channel
o 1 2 3 o1 2 3 ) 0 E
]
= o 1|
o 1 G
1 1 H

Eo Eq Fo Fq Go Gq Ho Hy

DATA OUTPUT CHANNELS

Dual 4 Output Demultiplexer

A 2-Bit Data Field Dg, D1 is routed to one of four channels E, F, G, H under control of the address Field A.
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ADDITIONAL APPLICATIONS

ONE-OUT-OF-THIRTY-TWO DECODER

ADDRESS STROBE

EAEREaEaEd
=

E Ag Ar

Am9321
DECODER 1

o 1 2 3

fil

1 1 1

Ag Ar Ay Ag Ag A A A Ag AL A Ay Ag AL A A
1/10 DECODER 1/10 DECODER 1/10 DECODER 1/10 DECODER
Am 9301 Am9301 Am9301 Am 9301

8 9 1 2 3 4 566 78 9

5 TTITTIT T

24 25 26 27 28 29 30 31

8 9 0

S

—a~

T

1m 12

e B
s —d~
a3 —«
8—a >
[Sp—
y—q
8—0~

!

© —Ofo
——f -
.
w0
B el >
I
O == o
-
@ ——Qlo

1

o
3
<

-3 d.

Am9321 Dual 1-of-4 Decoder can be used with other decoders such as the Am9301 1-0f-10 Decoder or
Am9311 1-0f-16 Decoder to build large decoding trees or to form multi channel Demultiplexers.

PHYSICAL DIMENSIONS
Dual-In-Line
Hermetic Ceramic Molded
J A A A A L, ‘% @ o e
A 1 ]
B js_‘ Ll rvv'r-rf-r'l
- % — gk =3 = -
= - # R T e P P
- ! == m!wm N -+ o1
i o g hiyri JQI_I i .”;_r &
W T ' 8 #  u
%—l L .-I%L o T Lg;gJ gﬂ% & ol | .

Metallization and Pad Layout
Ao E Veo €
2 1 16 15

p

\
/—l‘w = ADVANCED
| MICRO
DEVICES INC.
901 Thompson Place
Sunnyvale

California 94086

(408) 732-2400 |
TWX: 9710-339-9280
TELEX: 34-6306

DIE SIZE 0.076" X 0.063"
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Am93L21

Low-Power Dual Demultiplexer/One-of-Four Decoder

Distinctive Characteristics
® 45mW typical power dissipation.

® Can act as dual four way demultiplexer.

® 100% reliability assurance testing in compkliance with

MIL-STD-883.
® Fan-out of three standard TTL circuits.

FUNCTIONAL DESCRIPTION

The Am93L21 low-power dual demultiplexer/one-of-four
decoder consists of two identical independent decoders.
Each decoder accepts two address inputs which select one-
of-four mutually exclusive outputs. An active LOW enable
is also provided on each decoder for expansion and demul-
tiplexing applications. When this enable is at a HIGH logic
level all the decoder outputs are forced HIGH.

In the demultiplexing mode data is presented at the enable
input and appears noninverted at the selected output.

The Am93L21 is an ideal MS! element for use in decoding
in high-speed memory systems.

LOGIC DIAGRAM

Ag DC 0%

el

o>

shels

n

Note: Only one decoder shown.

LOADING RULES
In Units Loads (Notes)

TTL Loads 93L Loads
Input Loading HIGH LOwW HIGH LOW
All Inputs 0.5 0.25 1.0 1.0
Output Drive HIGH LOw HIGH LOwW
All Qutputs 10 3 12 12

Notes:

1. A TTL unit load is specified as 0.4V at —1.6 mA LOW, 2.4V
at A0 uA HIGH.

2, A 93L unit load is specified as 0.3 V at —400uA LOW, 2.4V
at 20uA HIGH,

3. Enough output LOW current is available to mix TTL and 93L
loads and still meet the 93L requirement of a Vg of 0.3 V.

LOGIC SYMBOL

1 2 3 15 14 13
E Ag Ay E Ag A
Amg3L21 Am93L21
DECODER DECODER
0 1 2 3 0 1 2 3
45 68 7 12 1110 9

Ve = Pin 16

GND =Pin 8

Am93L21 ORDERING INFORMATION

Package Temperature Order

Type Range Number
Molded DIP 0°C to +75°C 93L21PC
Hermetic DIP 0°C to +75°C 93L21DC
Dice 0°C to +75°C 93L21XC
Hermetic DIP —55°C to +125°C  93L21DM
Hermetic Flat Pak —55°C to +125°C  93L21FM
Dice —55°C to +125°C  93L21XM

MAXIMUM RATINGS (Above which the usefu) life may be impaired)
—65°C to +150°C

Storage Temperature

Temperature (Ambient) Under Bias —B5°C to +1256°C
Supply Voltage to Ground Potential

{Pin 16 to Pin 8) Continuous

—0.5Vto+7V

DC Voltage Applied to Outputs for
High Output State

DC Input Voltage
Output Current, Into Outputs
DC Input Current {Note 1)

—0.5V to +Vgc max.
—0.5V to +5.5V
30mA

—30mA to +5.0mA

Note 1. Maximum current defined by DC input volitage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am93L21XC Ta=0°Cto+78°C Vec = 4.75V t0 5.25V

Am93L21XM Ta=—55°C to +125°C Vee = 4.50V to 5,50V

Parameters Description Test Conditions Min. Typ.(Note 1) Max. Units

Vee = MIN,, Ioy =~0.4mA
v Output HIGH Voltage 2.4 3.6 Volts
OH VIN=ViHorViL
' Vce = MIN,, Ig = 4.92mA
\ Output LOW Voltage 0.15 0.3 Volts
oL . ViN=ViHor Vi
Vin Input HIGH Leve! Guarar}teed input logic HIGH voitage 20 Volts
for all inputs
viL Input LOW Level Guaranteed input logic LOW voltage . 0.7 Volts
for all inputs
hL 93L Unit Load _ -
(Note 2) Input LOW Current Vee = MAX., Vi = 0.3V 0.25 0.4 mA
93L Unit Load - _
IiH Input HIGH Current Vee = MAX. ViN = 2.4V 20 20 KA
(Note 2)
Input HIGH Current Vce = MAX., VN = 5.5V 1.0 mA
Isc Output Short Circuit Current Ve = MAX,, VoyT =0.0Vv =25 -16 -25 mA
lcc Power Supply Current Vee = MAX. 9.0 13.2 mA
Notes: 1. Typical limits are at Voo = 5.0V, 25°C ambient and maximum loading.
2. Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)

Switching Characteristics (T = 25°C)

Parameters Description Test Conditions Min. Typ. Max. Units
tpyL Delay Address to Output HIGH 30 50 ns
tPLH Delay Address to Output LOW Vgee = 5.0V 43 65 ns
tPHL DelayEnable to Output HIGH Cp =15pF 23 40 ns
tPLH Delay Enable to Output LOW 34 52 ns

Address Input to Output Enable Input to Qutput
60 60
? 50 [N 2 50
> PHL N
< 40 . «
g N I @ 0 PHL
P | PLH o o
Z 30 Z 30
E 5 PLH
e 2 G 20
£ g
g 10 £ 10
° 0
95 -35-15 5 25 45 65 85 105125 -55 —35-15 5 25 45 65 85 105125
Ta ~ AMBIENT TEMPERATURE - °C Ta — AMBIENT TEMPERATURE — “C
ADVANCED
~—| ‘-—'PLH "—’T»'PHL ‘PHL«L—-I ——! l'—‘PLH MICRO
DEVICES INC.
oUTPUT _— 15V OuTPUT - v 901 Thompson Place
Sunnyvale
California 94086
Other Conditions: Pins 15, 14 = GND Other Conditions: Pins 2, 3= GND (408) 732-2400
TWX: 810-339-9280
TELEX: 34-6306
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Am54/74157-Am9322

Quad Two-Input Multiplexer

Distinctive Characteristics:

e Selects four of eight data inputs with single select

line and over-riding enable.

100% reliability assurance testing including high-
temperature bake, temperature cycling, centrifuge
and package hermeticity testing in compliance with
MIL STD 883.

e Mixing privileges for obtaining price discounts.
Refer to price list.

e Available in highly reliable molded epoxy, hermetic
dual-in-line or Hermetic flat package.

e Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION

The Am9322 Quad Two-Input Multiplexer is the logic implemen-
tation of a four-pole, two-position switch with the position of
the switch set by the logic level supplied to the select
input. An active low enable is provided. The logic equa-
tions describing the device are given below.

Z,=E (IS +1,9) Z, = E (1,5 + 1,:S)
Z, = E (1p,S + 1,,5) Zy=E (1S +1,4S)

The Am9322 is useful for data bussing and general logic de-
sign. Some typical applications are shown in Figures 6 and 7.

LOGIC SYMBOL

15 2 3 5 6 14 13 11 10

LILPLT

E 1o ha lob "o loc hc'od hd

Amg322 QUAD 2-INPUT

s MULTIPLEXER

z, oz, Z %4
NN VempIN s
7 12 9 GND=PIN 8

"1a
o

'0a
o

LOGIC DIAGRAM

lob
o

b

5°‘>°L°> r

m

Am3322 ORDERING INFORMATION

Package
Type )
Molded DIP +U6M932259X
Hermetic DIP U7B932259X
Hermetic DIP 25°C  U7B932251X

to +125°C  U4L932251X
Note UXX9322XXD

Hermetic Flat P,

Note : The dice supplied will contain units which meet both 0°C to
+75°C and —55°C ‘o +125°C temperature ranges.

CONNECTION DIAGRAM
Top View

s J vee
103(:‘2. 5[] €
ha s 14T
z, 4 131
. 12z,
e s [T
7,7 w3 ng

NOTE: PIN 1 is marked for orientation.
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MAXIMUM RATINGS

(Above which the usefu! 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 +7V
DC Voltage Applied to Outputs for HIGH Qutput State —0.5Vto +Vcc max
DC Input Voltage —05Vto+55V
Output Current, Into Outputs 30 mA

DC input Current

—30 mA to +5.0 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am932259X T,o=0°C to +75°C Ve =50V *5%
Am932251X To==55°Cto +125°C = Vc=5.0V £10%
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN, 15y = —0.8 mA
V Output HIGH Voltage cc ' OH 24 3.6 Volt:
o 3 ¢ Vin=VigorVy o
Vee = MIN,, 15, = 16.0 mA
Vv, Output LOW Voltage cc ' oL 0.2 0.4 Volts
o ’ e Vin=ViyorVy
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
voltage for all inputs
A Input LOW Level Guaranteed input logical LOW 0.8 Volts
voltage for all inputs
Unit Load
l,L (Note 2, Vee = MAX, V,y =04V —1. —1.6 mA
n (Noto ) Input LOW Current cc = MAX, Vi =0 10
Unit Load -
Vee = MAX, V=24V 4.0 40 A
Iy (Note2) | Input HIGH Current cc N a
Input HIGH Current Vee =MAX, V=55V 1.0 mA
Isc Output Short Circuit Current Vee = MAX,, Vo = 0.0V —30 —100 mA
Vee = MAX. Am932251X 30 47 mA
lee Power Supply Current Allinputs and’
outputs HIGH Am932259X 30 47 mA
Notes: 1) Typica! Limits are at V.. = 5.0V, 25°C Ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).
et s . _ °
Am9322 Switching Characteristics (Ta = +25°C) AM932251X Am932259X
Parameters Description Test Conditions Min Typ Max Min Typ Max Units
a4 (S) Turn Off Delay Select Input/Output 8 17 25 8 17 30 ns
tod(S) Turn On Delay Select Input/Output Vee =50V 10 20 27 10 20 31 ns
(pd+(D) Turn Off Delay Data Input/Output C_=15pF 4 10 17 5 10 22 ns
tg_(D) | Turn On Delay Data Input/Output 4 11 16 5 11 18 ns
tpd+(_E') Turn Off Delay Enable Input/Output (Refer to Figures 1 & 4) 6 12 20 6 12 24 ns
tpd_(E) Turn On Delay Enable Input/Output 9 19 23 9 19 26 ns




Amb4/74157 Switching Characteristics (Ta = +25°C)

Parameter Description Test Condition Min. Typ. Max. Units
thd+ 14
tpd_ Data to Output 14 ns
thd+ ' 20
Straobe to Output Vee =5V, CL =16 pF, R = 4009 ns
thd— 21
t 23
pd+ Select to Qutput ns
thd— 27

DEFINITION OF TERMS

SUBSCRIPT TERMS:

H HIGH, applying to a HIGH-signal level or when used with V¢
to indicate HIGH V value.

1 input.

L LOW, applying to a LOW signal level or when used with V¢
to indicate LOW V. value.

O Output,

FUNCTIONAL TERMS:

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

Input Unit Load One T2L gate input load. In the HIGH state it is
equal to I; and in the LOW state it is equal to I.

Ly by 1o liy Data Inputs  One of the two multiplexer data inputs
for multiplexers a, b,cord. i =0, 1.

Zj Output The logic output of the two input multiplexers.
j=a,b,c,d

OPERATIONAL TERMS:

L. Forward input load current, for unit input load. Refer to Figure 5.
Ion Output HIGH current, forced out of output in V, test. Refer to
figure 5.

lo. Output LOW current, forced into the output in V test. Refer
to Figure 5.

lcc The current drawn. by the device with input and output ter-
minals open.

1,, Reverse input load current with V,,, applied to input. Refer to
Figure 5.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

V4 Minimum logic HIGH input voltage. Refer to Figure 5.

V, Maximum logic LOW input voltage. Refer to Figure 5. -

Vo Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output. Refer to Figure 5.

Voo Maximum logic LOW output voltage with output LOW current
lo into output. Refer to Figure 5.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level).

tpd+(D) The propagation delay from a Data Input signal transition
to the output. LOW-HIGH transition. Refer to Figure 1.

Ipd_(D) The propagation delay from a Data Input signal transition
to the output HIGH-LOW transition. Refer to Figure 1.

tpd+(E) The propagation delay from the Enable Signal transition to
the Z, output LOW-HIGH transition. Refer to Figure 1.

tpd_(E) The propagation delay from the Enable Signal transition to
the Z, output HIGH-LOW transition. Refer to Figure 1.

tpd+(s) The propagation delay from the Select Input signal transi~
tion - to the Z, output LOW-HIGH transition. Refer to Figure 1.

t,_(S) The propagation delay from the Select Input signal transi-
tion -to the Z, output HIGH-LOW transition. Refer to Figure 1.

(PIN 1) (PIN 15)

gt
pd
Vout
5V (PIN4) 15V
Voutr -2 g ) 15V .

{PIN 4)

SWITCHING TIME WAVEFORMS

ti StoZ, _
CONDITIONS t.q E to Z, tai s 10 Z,
Pins 2, 15 = GND. CONDITIONS CONDITIONS
Pin 3 =V All Other Inputs High Pins 1, 15 = GND.

' !
15V 15V - 1.5V
tod— tod~
|

All inputs are outputs of TTul series gates loaded with 15 pF. All outputs are loaded with the same capaci-
tance (referred to as C,) and only with capacitance.
Figure 1

|
15V 5V
Vin-lo
tog+

| |
15V 1.
(PIN 2)
l——‘pd* ’l '—-—lpd—
15V 15v
vour sl N2

(PIN 4)
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Input Characteristics

N — INPUT CURRENT — mA

PERFORMANCE CURVES

Input Current Versus
Input Voltage

2.0 p—r—T— T
Veg=50V Tp=125°C
1.0 F——— Tp=25°C
TA=125°C Ta=-55°C
0
Ta=25°C
-1.0 Tp=-55°C
-2.0
-3.0
e Tat 55°C
-40 +Ta=25°C
| Tp=125°C
5.0 Lol

=20 0 20 4.0 6.0 8.0

VN — INPUT VOLTAGE - VOLTS

. ar Figure 2
Output Characteristics
Output Current Versus Output Current Versus
Output Voltage Output Voltage
(Output High) (Output Low)
20 70 ——or
P VCC=5'DV y P VCC=5‘OV | |
E 10 E 60 TA= 125°C
: 1 :
[ =
g ° o Z 50 A Tp=75C ]
@ Ta=125°C § /’ =TT ]
S -1 =Ta=25°C __| S a0 Tp=25°C——]}
3 —Tp=~56°C 3] .
5 | 5 — a7 0°C
2 -20 z 30 4
S , S T T
o -30 °© 20 Tp=-567C__|
| Tp=25°C L
. e
5 a0 Ta=-55°C 5 10
° Tp=125°C °
—50 A Il Ll 0
0 2.0 4.0 6.0 8.0 0 04 08 12 16 20
VOUT — OUTPUT VOLTAGE — VOLTS Vout — OUTPUT VOLTAGE — VOLTS
Figure 3

Switching Characteristics

that (STO Z,) —~ TURN OFF DELAY TIME —ns

thd— (E TO Z,)- TURN ON DELAY TIME —ns

Turn Off Delay Time
Versus Am(l;ient Temperature

to Z
or—T—T 7T
| vec=50V
50 |- CL=15pF
40 v
(ﬁ‘/ ,/
20| S| TGRS
“IN31GRADE
[N
20 TYPICAL -
1 1
10 [ T——F—plGRACEMIN
|59'é|RA'D,'ETnKA

0
-55-35-16 5 25 45 65 85 105125
T — AMBIENT TEMPERATURE — °C

Turn On Delay Time
Versus Ambient Temperature
(Eto2)
48

1 T 1
lvec=50V
40 b CL=150F

32
28
—
16 I ——
5] GRAD
e T —
8.0 59 GIRAD'E MIIN

[
-556-35-15 5 25 45 65 85 105 125
Tp — AMBIENT TEMPERATURE - °C

toa (S TO Z,) — TURN ON DELAY TIME — ns

that (lga TO Z,) — TURN OFF DELAY TIME —ns

Turn On Delay Time
Versus Ambient Temperature

toZ)
60 et
[ vee=50v
50 |- C_=15pF
40 ]
GRADE“ L NS
20 39 -—11—&}\0& ]
D
- TYPICAL -
2 5 ' T
51 GRADE M
0 53 GRADE MIN

0
-55-35-15 5 25 45 65 85 105 125
T — AMBIENT TEMPERATURE ~ °C

Turn Off Delay Time
Versus Ambient Temperature

(lp,t0 Z,)
48
[ Vee=5.0v
40| CL=150F
32
iz
2% crrDE~ P
59 2~ Sy
) oEM
51 GRA
e T 1
TYPICAL —
8.0 59 GRADE MIN -—
51 GRADE MIIN

0
-55-35-16 6 25 45 65 85 105125
Ta — AMBIENT TEMPERATURE — °C

Figure 4

tpg* (E TO Z,) — TURN OFF DELAY TIME —ns

tog— llga TO Z,) — TURN ON DELAY TIME — s

Turn Off Delay Time
Versus Ambient Temperature

toZ)
48 —p——
[vec=50v
s CL=15¢F
32 o
N7
2 %9 GRADS- T
X
ST GRADE MY
16 f 4 1
] TYPICAL L—
L]
80 51 GRADE MIN =
59 GRADE MIN
L 1 1 |

]
-65-35-15 65 25 45 65 85 105125
Ta — AMBIENT TEMPERATURE — °C

Turn On Delay Time
Versus Ambient Temperature

(ly,t0 Z)
48 —TT
| Vee=50V
s CL=150F
32
24
59 GRADE MAS =
- 23 GRA z
16 RADE M7=
Tvpicat 1918
8.0 59 GRADE MIN
51 GRADE MIN
I S N

0
—-55-35-15 5 25 45 65 85 105125
Tp — AMBIENT TEMPERATURE - °C




TRUTH TABLE

Am 98322 LOADING RULES (in unit loads)

Select
Enable Input Data Inputs Output Input Output Drive
— Input/Output Pin Nos. Load HIGH Low
E S l; Li zZ "
S 1 1 —_ —_
H X X X L
L H X L L los 2 1 — -
L H X H H l, 3 1 — —_
- C o ; o z, 4 — 20 10
[ 5 1 — —
H = HIGH Voltage Level =
L = LOW Voltage Level Ly 6 1 — —
oo Gre z, 7 — 20 10
TABLE | “ GND 8 - - -
Z, 9 — 20 10
ly 10 1 — -~
loa 11 1 — —
z, 12 — 20 10
MSI INTERFACING RULES 0 13 1 — __
Equivalent Input Ic
Interfacing Unit Load 1 14 1 — —
Digital Family HIGH Low e
Advanced Micro Devices 9300/2500 Series 1 E 15 ! — —
FSC Series 9300 1 1 Vee 16 - - —
TI Series 54/7400 1 1 TABLE 1l
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1

TABLE 1l

QUTPUT/INPUT VOLTAGE LEVELS — VOLTS

T

T T T T 7

“LOW” OUTPUT
VOLTAGE VoL,

INPUT/QUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH

MINIMUM LOGIC
“HIGH” OUTPUT
VOLTAGE OHy

IMMUNITY
(High fevel}

MAXIMUM LOGIC

NOISE

C IMMUNITY
(Low level)
DRIVING DEVICE
VoH,
o—] —0 ———————
v
oL,
DRIVING
DEVICE

v
Hy
MINIMUM LOGIC

“HIGH" INPUT
VOLTAGE

Vit,
MAXIMUM LOGIC

“LOW" INPUT
VOLTAGE

DRIVEN DEVICE

Vit,
o— l—o
ViL,
DRIVEN
DEVICE
Figure 5

Current Interface Conditions — LOW

OUTPUT DRIVING (INPUT LOAD
“LOW" l DRIVEN “LOW"
OUTPUT H LOAD
Vee t
I "
OFF I
ON I N
loL
- GND = I -
Current Interface Conditions — HIGH
OUTPUT DRIVING I INPUT LOAD
v “HIGH"” h DRIVEN "HIGH"”
ccC r
2 |
<>
o | |
l0H l 'R
.
I o] OFF
OFF I
= o= | =
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Am9322 APPLICATIONS

MULTIPLEXER | | MULTIPLEXER 2 DATA INPUTS
0 ' 9: 0.8 1 9 Op Oy D, D3 DATAINSHIFTLEFT
RN EEE
= € tos MaTon M toe Mg oa Mg

Am9322 QUAD 2-INPUT

MULTIPLEXER GND _]

2, 2y 2: 2y . E lga Ma'ob "bfoc e log d
_J 1 -
[ |l A s |Am3322 QUAD 2-INPUT

: MULTIPLEXER

_— PR R — 2 34 5 6 7 OPERATION 2, % L %y
ENABLE I | Ll l | | l I I I [ CONTROL LINES

' |

4 ‘E oot 13l b5 lg 1y 1 SE o 11 12 i3 g 15 15 17 B—-l
1
AmA312 8-INPUT

Am9312 8-INPUT DATA IN SHIFT RIGHT J PE

A.
BCD 1 S, s,
AoDRESs 2 MULTIPLEXER 2 MULTIPLEXER O R )
? 3 s c,  AmS300 SHIFT
—T 2 z croex ’ REGISTER
Lofxmr 9 0 0, 03 %y

2
Ay T I T l
MULTIPLEXER 1 . MULTIPLEXER
ouTPuT ouwurE : T l
OPERATION CODE LIST Y

A B Operation
L L Paraltel Load
H L Shift Left
L H  Shift Right DATA OUT SHIFT LEFT DATA QUT SHIFT RIGHT
H H  Shift Right
Dual 10-Input Multiplexer Shift Left, Shift Right, Parallel Load Register

Two 10-Input Muitiplexers are shown above with the select lines  This register will shift left, shift right, and load 4 bits of parallel
c%mmondto the two multiplexers. Inputs are selected by an 8421  data according to the operation code applied to A and B.
BCD Address.

Figure 6 Figure 7

PHYSICAL DIMENSIONS
Dual-In-Line

Hermetic Molded

020

020 ;
MIN.

8
24

MIN,
&
mo.’ L _,[nuL A,H._‘oz: 'm) F ’ %‘% I'_ng_"l
o0 %0 ‘o1s ' E o ,
L

Metallization and Pad Layout
60 x 69 Mils

4 b s

T_::_.“‘@ £ — .
g = 3 . ADVANCED
. o . . MICRO
e ) 11 10 DEVICES INC.
. s o — =10 907 Thompson Place
]5_5_ Sunnyvale
s e WAx. o n . California 94086
l e . (408) 732-2400
{ T TWX: 910-339-9280
TELEX: 34-6306
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Am93L22

Low-Power Quad Two-Input Multiplexer

Distinctive Characteristics
* 45 mw typical power dissipation.

e 31 ns typical propagation delay.

s 100% reliability assurance testing in compliance with
MIL STD 883

® Guaranteed fan-out of three with standard TTL circuits

FUNCTIONAL DESCRIPTION

The Am93L22 Quad Two-Input Multiplexer is the logic imple~
mentation of a four-pole two-position switch with the position
of the switch set by the logic level supplied to the select
input. An active LOW enable is provided. The logic equa-
tions describing the device are given below.

Za =E (Ioa§+ Ilas) Zc =E (IOCE + |Ics)
2, =E (1,8 + 1,5) 2, =E (IS +1,,8)

The Am93L22 is useful for data bussing and general logic

LOGIC DIAGRAM

S%r 1 ]
oP—

mj

2) A ZSA_ unit load is specified as 0.3 V at —400 zA LOW, 2.4 V at 20 uA

3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.

design.
TRUTH TABLE
Enable Select Data Inputs Output
Input .
E s i L Z
H X X X L
L H X L L
L H X H H
L L L X L % % % %
L L H X H
H = HIGH Voltage Level X = Don’t Care
L = LOW Voitage Level i=a,bcd
LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL LOADS 93L LOADS
Input Load Factor HIGH LOW | HIGH LOW 5.2 .3 5 6 141311 10
All inputs 0.5 0.25 1.0 1.0 Ji | | | | | I | |
. " E lga ha lob b loc Me lod Mg
Output Drive HIGH Low HIGH Low . AmgaL22
All Outputs 10 3 20 12 QUAD 2-INPUT MULTIPLEXER
NOTES: Za %z g Vec=PIN 16
1) A gl'HL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 zA l l I l GND=PIN 8

Am93L22 ORDERING INFORMATION

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

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°Cto +125°C

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto+7V
DC Voltage Applied to Outputs for High Output State —0.5 Vto +Vc max
DC Input Voltage —0.5Vto +55V
Output Current, Into Outputs 30 mA

Package Order
Type Number
16-Pin Molded DIP UBM93L2259X
16 Pin Hermetic DIP U7B93L2259X
16-Pin Hermetic DIP U7B93L2251X
16-Pin Hermetic F U41.93L2251X
Di UXX93L22XXD

Note: The dice supplied witl contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

DC Input Current  (Note 1)

—30 mA to +5.0 mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am93L2259X T, =0°C to +75°C Vo = 475V 105.25 V

Am3L2251X T, = —55°C to +125°C Vo = 4.50 V10 5.50 V

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vou Output HIGH Voltage Vee =MIN,, oy = —0.4mA 2.4 36 Volts

Vin=ViyorVy
Voo Output LOW Voltage Vog = MIN,, Ig = 4.92mA 0.15 0.3 Volts
Vin=Vigorv,
Vi Input HIGH Level Guaranteed in!)ut logical HIGH 20 Volts
voltage for all inputs
v, Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all ihputs
93L Unit Load
I = X. = 0. —0.25 —0.4 A
(Note 2) Input LOW Current Vee = MAX., Vi =03V m
93L Unit Load
Vee = MAX, V=24V 2.0 20 A
iy input HIGH Current ce N g
(Note 2) Input HIGH Current Vee = MAX, V=55V 1.0 mA
lsc Output Short Gircuit Current Vee =MAX, Vo =00V —10 —-21 —-40 mA
lec Power Supply Current Vee = MAX. 9.0 13.2 mA
Notes: 1) Typical limits are. at V.. = 5.0V, 25°C ambient and maximum loading.
] 2) Actual Input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)

SWITCHING CHARACTERISTICS (t, = 25°c)

Parameters Description Test Conditions Min. Typ. Max.’ Units
tod +(S) Turn Off Delay Select Input/Output 12 24 36 ns
tpd_(S) Turn On Delay Select Input/Output 17 33 49 ns
t D Turn Off Dela; Data Input/Output 9 17 25 ns

pa+(D) y put/oute Vee =50V, C_ = 15pF
toa—(D) Turn On Delay Data Input/Output 11 21 31 ns
tpd+(i§) Turn Off Delay Enable Input/Output 10 19 29 ns
tpd_(f) Turn On Delay Enable Input/Output 14 28 42 ns
SWITCHING TIME WAVEFORMS
.tpd: StoZ _
CONDITIONS tsEtoZ, tai b, 10 Z,
Pins 2, 15 = GND. CONDITIONS CONDITIONS
Pin 3 =V, All Qther Inputs High Pins 1, 15 = GND.

|
15V 15V
Vin - So
(PIN 1) "
od r tpd‘l_
15V
!

{PIN 4)

1.5V

vl 8

15V

Vin E
(PIN 15)

Vout
{PIN 4)

j’l X

|
15V 15V
{PIN 2}
l-—'pd* ‘l l»v‘pd
1.5 V%I *l 15V

Vout
(PIN4)
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Am9324

Five-Bit Comparator

Distinctive Characteristics:

® Compares two 5 —bit binary words and provides
separate outputs: A >B,A=B, A<B

e Active LOW enable input controls all outputs

e Can be connected in series or parallel with additional
comparators for comparing long words

* 100% reliability assurance testing in compliance with

MIL-STD-883

e Electrically tested and optically inspected die for the
assemblers of hybrid products

e Mixing privileges for obtaining price discounts.
Refer to price list

FUNCTIONAL DESCRIPTION

The Am9324 is a high-speed expandable comparator which
compares two 5-bit words, A and B, and gives outputs of
“A greater than B,” "“A equal to B” and “A less than B.”” An
active LOW enable is provided which forces the three outputs
LOW when the enable goes HIGH.

Comparators can be connected in series or parallel to obtain
comparison over large word lengths. For series connection
the A> B and A < B outputs are connected to the least sig-
nificant A, and B, inputs of the next most significant com-
parator. Parallel connection uses the same number of devices
as the serles method and is considerably faster when com-
paring over large word lengths. Parallel connection is accom-
plished by comparing the A > B, A < B outputs of several
comparators by additional comparators as shown in Figure 8.

LOGIC SYMBOL

LT T

A A1 A2 AgAz  Bg B1B; B3 By

1=—ClE Am9324 5-B1T COMPARATOR

A>B A<B A=B

l I I Vee = PIN16
15 2 14 GND = PIN8

Aq Az A2 A1 Ag

=

+—d

LOGIC DIAGRAM

= )07 —SY'

TT p———— A<B

LTS TGS

mi

5%

YA

Package Temperatu‘ce? Order
Type Raqgé ) Number
Molded DIP 7 UM 932459X
Hermetic DIP / U7B932459X
Hermetic DI _55°c to +125°C  U7B932451X
Hermetic Fld ak .755°C to +125°C U4L932451X
Note  UXX9324XXD

Note: The dice supplied will contain units which meet both 0°C to +75°C
and —55°C to +125°C temperature ranges.

CONNECTION DIAGRAM
Top View

Ve A>B A=B Ag A1 Az A3 Ag

OO0 rflrl

15 14, 13 12 n 10

16 9

1 8

hd 5

EpERERERRRE

E  A<KB Bp By B2 B3 B4 GND

NOTE: PIN 1 is marked for orientation.
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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 +7V
DC Voltage Applied to Outputs for HIGH Output State —0.5Vto +Vcc max
DC Input Voltage —0.5V1o +5.5V
Output Current, Into Outputs 30 mA

DC Input Current

—30mA to + 5.0mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Untess Otherwise Noted)

Am932459X TA=0°C to +75°C V=50V *+5%
Amg32451X  T,=—55°Cto +125°C V. =5.0V =10%
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee =MIN, Iy = —0.8 mA
A Output HIGH Voltage cc ' OH y 2.4 3.6 Volts
o P o Vin=Vigorv,
Vee = MIN, 15 = 16.0 mA
vV Output LOW Voltage cc oL 0.2 0.4 Volts
. i} ¢ Vin = Vi or Vi,
Vi Input HIGH Level Guaranteed inPut logical HIGH 20 Volts
voltage for all inputs
v, Input LOW Level Guaranteed inPut logical LOW 0.8 Volts
voltage for all inputs
Unit Load
I Vee =MAX, V=04V -1.0 —1. mA
t Input LOW Current ce = MAX. Vin 16
Unit Load
=MAX,, V=24V 4.0 40 A
s Input HIGH Current Vee=M N Iz
Input HIGH Current Vee = MAX,, V) =55V 1.0 mA
Isc Output Short Circult Current Vee = MAX,, Vg u; = 0.0V —-20 —25 —60 mA
) = . 451 64 A
lec Power Supply Current Ve = MAX Am932451X 89 o
All inputs HIGH| Am932459X 39 69 mA
Notes: 1) Typical limits are at Vo = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (see Loading Rules).
Switching Characteristics (1, = 25°C )
Parameters Description Test Conditions Min Typ Max Units
de+(E‘A = B) | Turn Off Delay Enable Input to A = B Output Vee =50V,C =15pF 11 17 ns
t,q_(E-A =B) | Turn On Delay  Enable Input to A = B Output Refer to Figure 1 11 17 ns
t.4.(E-A # B) | Turn Off Delay Enable to A # B Output 1
pd+(_ ) y Enableto A % B Outpu Vee =50V,C, = 15pF 10 6 ns
tog_(E-A # B) | Turn On Delay  Enable to A # B Output 10 16 ns
t.q+(A;A>B) | Turn Off Delay A, Inputto' A > B Output Vee=50V,C =15pF 17 25 ns
tq_(A-A>B) |Turn On Delay A, Inputto A > B Output Refer to Figure 2 16 24 ns
4,4, (A-A<B) Turn Off Delay A, Input to A < B Output Vee =50V, C = 15pF 21 31 ns
ta_(A;A<B) |Turn On Delay A, Inputto A < B Output Refer to Figure 3 22 33 ns
toa+ [(A;0rB,|Turn Off Delay  AnyInputto A= B Output Vee=50V,C =15pF 30 45 ns
tq_ |to A=B){Turn OnDelay AnyInputto A = B Output Refer to Figure 4 26 40 ns
tod+ |(A,or B, [Turn Off Delay  Any Inputto A<<B Output Vee = 5-0.V, C, = 15 pF 29 44 ns
tq_ [toA<B)|Turn OnDelay AnyInputto A<B Output Refer to Fig. 5 which shows 33 49 ns
_ input-output pins & condi-
toas |(A,or B, | Turn Off Delay  Anyinputto A>B Output tions for worst case maxi- 29 44 ns
t ,_ [to A>B)| Turn On Delay AnyInputto A>B Output mum propagation delay. 33 49 ns




DEFINITION OF TERMS

SUBSCRIPT TERMS:

H HIGH, applying to a HIGH-signal level or when used with V..
to indicate HIGH V. value.

1 Input.

L LOW, applying to a LOW signal level or when used with V¢
to indicate LOW V. value.

O Output.

FUNCTIONAL TERMS:

A > B Output HIGH when the A word is greater than the B word.
A < B Output HIGH when the A word is less than the B word.
A =B Output HIGH when the A word is the same as the B word.
A, Data A inputs i=0,1,23,4

B, Data B inputs i=0,1,2,3,4

E Active LOW Enable Input, all outputs are LOW when enable is
HIGH. . .

Fan-Out The logic HIGH or LOW output drive capability in terms
of input Unit Loads.

Input Unit Load One T2L gate input load. In the HIGH state it is
equal to I, and in the LOW state it is equal to | .

OPERATIONAL TERMS:

I, Forward input load current, for unit input load.

loy Output HIGH current, forced out of output in Vg test.
fo. Output LOW current, forced into the output in Vg test.
lpp The current drawn by the device under a +5.0 V power supply
bias with input and output terminals open.

I, Reverse input load current with V,, applied to input.
Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy Minimum logic HIGH input voltage. Refer to figure 5.
V.. Maximum logic LOW input voltage. Refer to figure 5.

Vou Minimum logic HIGH output voltage with output HIGH current
loy flowing out of output.

VoL Maximum logic LOW output voltage with output LOW current
loy into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic levef).

tas (A or B, — A < B) The propagation delay from a transition
on any A or B input to the A < B LOW to HIGH transition.

L (A, or B, = A< B) The propagation delay from a transition
on any A or B input to the A < B HIGH to LOW transition.
t.a,(E—A £ B) The propagation delay from HIGH to LOW Enable
input transition to A > B (or B > A) output LOW to HIGH transition.
lpdn(E—A # B) The propagation delay from LOW to HIGH Enable
input transition to A > B {or B > A) output HIGH to LOW transition.
tay (E-A = B) The propagation delay from a HIGH to LOW Enable
input transition to the A =B -output LOW to HIGH transition.

toa— (E-A = B) The propagation delay from a LOW to HIGH Enable
input transition to the A =B output HIGH to LOW transition.

tas (A;-A>B) The propagation delay from a LOW to HIGH A,
input transition to the A > B output LOW to HIGH transition.

ta_ (A-AL B) The propagation delay from a LOW to HIGH A,
input transition to the A << B output HIGH to LOW transition.

t.a+ (A-A>B) The propagation delay from a LOW to HIGH A,
input transition to the LOW to HIGH A > B output transition.

ta. (A-A> B) The propagation delay from a HIGH to LOW A,
input transition to the HIGH to LOW A > B output transition.

L (A-A < B) The propagation delay from a HIGH to LOW A,
input transition to a LOW to HIGH A < B output transition.

ta_ (A;-A < B) The propagation delay from a LOW to HIGH A,
input transition to the HIGH to LOW A < B output transition.

L (A;-A =B) The propagation delay from any input transition
to the LOW to HIGH A = B output transition.

L (A;-A = B) The propagation delay from any input transition
to the HIGH to LOW A = B output transition.
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SWITCHING TIME WAVEFORMS

All inputs and outputs loaded with 15 pF capacitance only. Output capacitance is referred to

togEtoA=B
Conditions
All other inputs high

VinE 1.5v—¥ 5& —15v
PIN 1)

tpd ———I }—— —-‘ I——tpd+
M

Vourt A=B
(PIN 14)

Turn On Delay Time Versus
Amblent Temperature

Turn Off Delay Time Versus
Ambient Temperature

as C,. N
VIN-A2 1.5v—¥ %—1 5V
(PIN 11} tpd;AztoA>B
tpd + l—7 —-—I tpd — Conditions
Pin1,5=GND

Vout -A
(PIN 15)

Turn Off Delay Time Versus
Ambient Temperature

>B
15V— —15V

All other inputs high

Turn On Delay Time Versus
Ambient Temperature

s (ETOA=B) e (ETOA=B) (A,TOA>B) . (A,TOA>B)
¢ 2 ]
w OTTT o P LTI w 80—
2 CL = 15pF H Ve = 5. F] €y = 15pF E CL = 15pF
x ® FVec=sov £ £ 50 fvec=50v > 50 [Vep =50V
3 3 % 3
pr 3 < I
o 40 W 40 w40 a 40
w o z
5 3 £ 8
30 30 s Z
: wx == = —
Y20 Eoop IAX: s 20 = 2 1 MAX | |
i 1 Tﬁ\ g VP — T = TVP
& 1YP @ =X ~] | @ —l) < MIN
e 10 L 10f=MIN PERL 2 10
< WiN < T < | 3
2 e E}
w ] 1 M ] o I N
w 0 w0 $ 0 ]
v s 25 125 ) -55 % 125 | T -85 25 125 g -85 25 125
R Ta - AMBIENT TEMPERATURE -°C B Ta - AMBIENT TEMPERATURE - °C 2 Ta — AMBIENT TEMPERATURE — °C TA — AMBIENT TEMPERATURE - °C
R
Figure 1 Figure 2
VIn - A2 VIN-A2
(FINTY)  TEV— —1.5V Ao <h (PIN 11} 15V— —15v o Ane
togi Agto tpdi Agto A=
lpd-—"l ‘——— —-I tpd+ Conditions tpdf—" |- ——l l——md~ ‘Conditions
Pin 1=GND VouT A=B Pin 1= GND
Vout A<B M All other inputs high (PIN 14) 165V~— —15V All other inputs high
(PIN 2}

Turn Oft Délay Time Versus
Ambient Temperature

Turn On Delay Time Versus
Ambient Temperature

Turn Off Delay Time Versus
Ambient Temperature

Turn On Delay Time Versus
Ambient Temperature

e (A, TOA <B) (A, TOAB) 2 (A, TOA=B) (A, TOA=B)
] e ] e
w60 T ) 60 e w60 v 60 T
5 CL = 15pF @ CL=15pF z CL=|5[pF | w CL = 15pF %
% s0fveg=sov s VC?- sl,ov % 50 [vge=50v ax 2 s0}vec=50v -
i 3 — > X
w b1 | @ ——— I < WA
o 4 40 [— ) a 40

o T w prr
£ s i £ ” 3 ]
° =" g 2 r 3 3 ! P)
§ 30 P z 30 T — E 30 T S 0 TY!
2 - P FRe ] P WiN = z !
Lo MIN = O z 2 2 2 MiN
o o« L] o
g — 3 < B
< 10 PR g 10 s 10
~ o~ < Q
< "] < 0 T 0 S 0
P 25 125 1 85 25 125 [ g -5 25 125 L 55 25 128
2 Ta — AMBIENT TEMPERATURE —°C & Ta - AMBIENT TEMPERATURE - °C Tp ~ AMBIENT TEMPERATURE - °C & Ta — AMBIENT TEMPERATURE — °C

Figure 3 Figure 4

tod— (A, TOA<B)

Vin - Agq
(PING) 1.5v— —15v
tod ———| |-—— —-l r—‘Pd M

VouT A<B — —
Pin 1,8, 11, 12,13 = GND
All other inputs high

togs (Ag TOA>B)
Vout A>B
{PIN 15)

15V 4 % *—mv
I

tpd v——-i

Figure 5

tpd + (A4 to A>B) TURN QFF DELAY TIME — ns

Turn Off Delay Time Versus
Ambient Temperature

Turn On Delay Time Versus
Ambient Temperature

(A,TOA >B) . (A,TOAB)
160
1 1
Cy = 15pF g |
50 | Vee =5.0V. o; 50 — MAX
MAX <
@
I 8 40
| 3 TYP
y —— & ~
30 Ahi4 z 30 -
I l -
2
it N
20 20
MIN g
<
10 2 0 Cy = 15pF
< Veg =5.0v
o "o jlaiy
-85 25 125 3 -85 2 125

TA — AMBIENT TEMPERATURE - °C

Ta — AMBIENT TEMPERATURE ~ °C




TRUTH TABLE Am9324 LOADING RULES (in unit loads)
Inputs Outputs
= Pin Input Output Drive
B =
Data E A> A=B A<B Input/Output No.’s Load HIGH LOW
X H L L L £ 7 2
A>B L H L L _ -
A=8B L L H L A<LB 2 —_ 18 9
ALB L L L H
< B, 3 2 — —
H = HIGH Voltage Level B, 4 2 —_ —
L = LOW Voltage Level B, 5 > — —
X = Don't Care
B, 6 2 — —
Table |
B, 7 2 —_ —
GND 8 — — —
A, 9 2 — —
A, 10 2 — —
A, 1 2 — —_
MSI INTERFACING RULES A 12 2 — —
Interfacing Equivalent a 13 2 — —
Input Uni = —
Digital Family ern ':_ ;‘wd A=B 14 20 10
A>B 15 — 20 10
Advanced Micro Devices 54/7400 1 1 v PP _ — —
Advanced Micro Devices 9300/2500 Series 1 1 ad
FSC Series 9300 1 1 Table Il
Tl Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1
Table 1|

INPUT/OQUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH

30

28~ MINIMUM LOGIC
26|~ “HIGH” OUTPUT

0.8 [~ MAXIMUM LOGIC

06~ “LOW” OUTPUT 3 MAXIMUM LOGIC

v

o

2 VOLTAGE __ OHy

> g4 YOLTAGE

94 22 v

9 I

S 20| LG - - 2

4 NOISE MINIMUM LOGIC
o B IMMUNITY "HIGH" INPUT
9 6} (High level) VOLTAGE
5 ral

S 12

5 10 v

g Ity

=

o)

2

E

2

[}

VoL “LOW" INPUT
VOLTAGE 1
0.4 s = A VOLTAGE
NOISE
0.2 [ IMMUNITY
0.0 (Low level)
DRIVING DEVICE DRIVEN DEVICE
VoH, Vi,
o— f}o-—- o— —o
Vo, Vi,
DRIVING DRIVEN
DEVICE DEVICE
Figure 6

Current Interface Conditions — LOW

QUTPUT DRIVING INPUT LOAD
“LOW” ' DRIVEN"LOW"
Vee I
|
|
OFF ! !
I 1S
|
|
o] I o—v ON
ON |
l
GnD = Yol —
Current Interface Conditions — HIGH

OUTPUT DRIVING INPUT LOAD
“HIGH" | DRIVENHIGH"
Vee T
|
|
B |
o | tn
|
| OFF
OFF |
. |
GND = =
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Am9324 APPLICATIONS

Ag A4 Bg By As LAs Bs  Bg Ag LAuz 8y B2
| Am93245.81T | Am9324 5817 | Am9324 5-B11
COMPARATOR _[" COMPARATOR F COMPARATOR

‘ I A>‘B AlB Al:

OUTPUTS APPLICABLE
TO ENTIRE WORD

SERIAL EXPANSION

Figure 7
Ag A3Bg  Bg As  Ag Bs Bg Alg By As  Big Az 4 Byg By
NN EEENN IRENEREENN] ||||||II|I IIIII Illll lIIIIl[l
. Am9324 5-BIT . Am9324 5-BIT N Am9324 5-| BlT 5 Am9324 5- BIT . Am9324 5-8IT
F COMPARATOR F COMPARATOR f’ COMPARATOR _[" CONPARATOR r COMPARATOR
I T ] J — T

1T

I

—_—— AmB8324 5-B\T
ENABLE—* coMPARATOR

aw A Ay

T T

A>B A<B A=B

PARALLEL EXPANSION
This method of expansion is much faster than the serial method for large word lengths and uses the same
number of packages.

Figure 8

PHYSICAL DIMENSIONS Molded

Her c
me!l Dual-In-Line

—
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oh gy Jh gy g Y
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B~
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8
IR R R RA R
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760 A3
25 ‘—_‘_—.‘T!.
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]B_-'
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Metallization and Pad Layout

ADVANCED
MICRO

DEVICES INC.
901 Thompson Place
Sunnyvale

California 94086
(408) 732-2400

TWX: 910-339-9280
72 x 99 Mils TELEX: 34-6306
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Am93L24

Low-Power Five—Bit Comparator

Distinctive Characteristics
* 68 ns typical compare time.

* 52 mw typical power dissipation.

® 100% reliability assurance testing in compliance with
MIL STD 883

FUNCTIONAL DESCRIPTION TRUTH TABLE
The Am93L24 is a high-speed expandable comparator which
compares two 5-bit words, A and B, and gives outputs of Inputs Outputs
“A greater than B,” “A equal to B” and “A less than B.” An —
active LOW enable is provided which forces the three outputs Data E A>B A=B A<LB
LOW when the enable goes HIGH. X H L L L
Comparators can be connected in series or parallel to obtain A>B L H L L
comparison over large word lengths. For series connection A=B L L H L
the A > B and A < B outputs are connected to the least sig- A<B L L L H
nificant A, and B, inputs of the next most significant com-
parator. Parallel connection uses the same number of devices H = HIGH Voltage Level
as the series method and is considerably faster when com- L= LOVY Voltage Level
paring over large word lengths. Parallel connection is accom- X =Don't Care
plished by comparing the A > B, A < B outputs of several Table |
comparators by additional comparators.
LOGIC DIAGRAM
Aq Az Az Ay Ag
. A>B
r
.y
Dus
|
T
1
_5 K —b— 1] A<B
Ba B3 B2 81 . Bo
LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL LOADS 93L LOADS
Input Load Factor HIGH LOW HIGH LOow 13121110 9 34567
All inputs 1.0 0.5 2.0 2.0 I l I | I
Ap A1 A2 A3 Ag Bp B1B2 B3 B4
Output Drive HIGH LOw HIGH LOW
A > B. A < B 10 3 20 12 1~—OfE Am93L24 5-BIT COMPARATOR
A=B 9 3 18 12 A>B A<B A=B
NOTES: I I I Vee = PIN 16
1) AITTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 uA 15 2 14 GND = PIN 8
2) Algal-ll- unit load is specified as 0.3 V at —400 A LOW, 2.4 V at 20 pA
3) Enough output LOW current is available to mix TTL and 93L loads and
stitl meet the 93L requirement of a V, of 0.3 V.
Am93L24 ORDERING INFORMATION L MAXIMUM RATINGS (Above which the useful life may be impaired)
Storage Temperature —65°C to +150°C
Pa-;:y‘;age Ngl;f‘ljg;r Temperature (Ambient) Under Bias —55°C to +125°C
16-Pin Molded DIP UBM93L2459X Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto 47V
16-Pin Hermetic DIP U7B93L2459X DC Voltage Applied to Outputs for High Output State —0.5 V to +V¢e max
16-Pin Hermetic DIP +1 U7B93L2451X DC Input Vol Z05Vto +55V
16-Pin Hermetic F fo +125°C  UAL93L2451X neut Voliage o+
ch Note UXX93L24XXD Output Current, Into Outputs 30 mA
DC Input Current (Note 1)} —30 mA to +5.0 mA
Note: The dice supplied will contain units which meet both 0°C to +75°C and
—55°C to +125°C temperature ranges. Note 1. Maximum current defined by DC input veltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am93L2459X T, =0°C to +75°C Ve = 475 V10 5.25V
Am93L2451X  T,= —55°C to +1259C V.. = 4.50 V10 5.50 V
Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units
Vee = MIN,, Iy = —0.4 mA
V, Output HIGH Voltage cc ! OH 24 3.6 - Volt
on v s Vin=Vigorvy o
VoL Output LOW Voltage Vee =MIN., I, = 4.92mA 0.15 0.3 Volts
Vin=VigorVy
Vi Input HIGH Level . Guaranteed input logical HIGH 20 Volts
voltage for all inputs .
Vi Input LOW Level Guaranteed in!nut logical LOW , 0.7 Volts
voltage for all inputs
93L Unit Load :
1 Vee = MAX,, V,y =03V —0.25 —0.4 mA
(Note 2) Input LOW Current cc N
93L Unit Load
Vee = MAX,, V=24V 2.0 20 A
» Input HIGH Current cc=M IN “
(Rote 2) Input HIGH Current Voo = MAX., Vy =55V : 1.0 mA
[ Output Short Circuit Current Vee = MAX,, Vg =00V —2.5 —25 mA
lee Power Supply Current Vee = MAX. 10.4 21 mA

Notes: 1) Typical limits are at V.. = 5.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)

SWITCHING CHARACTERISTICS (1, = 25°0)

Parameters Description Test Conditions Min Typ Max Units

t 4, (E-A = B) |Turn Off Del 1 A=

pd+(_ ) | Turn Off Delay Enable Input to B Output Vee = 50V, G, = 15 pF 10 21 32 ns
t.a_(E-A =B) |Turn On Delay ~Enable Inputto A = B Output 15 30 45 ns
t E-A # B) | Turn Off Dela;

pd+(_ #B) y EnabletoA <BandA>B Ve =50V, C, = 15 pF 15 20 30 ns
t.a—(E-A#B) | Turn On Delay EnabletoA<BandA >B 12 24 36 ns
t.q.(A;-A>B) |Turn Off Delay A, Inputto A > B Output 18 36 54 ns
od+ (ArA>B) y A, lnp > id Vee =50V, C = 15pF

tpd_(Az-A>B) Turn On Delay A, Input to A > B Output 22 43 65 ns
t A,-A<B) |Turn Off Delay A, Input to A < B Output 22 44 n
od+ (A-A<B) y A, lInp < p Vee =50V, C, = 15pF 66 s
tpd_(Az-A<B) Turn On Delay A, Input to A < B Output 25 49 74 ns
t A,-A=B) |Turn Off Del A, Input to A = B Output

pd+( » ) m ay , Inpu utpu Vee =50V, C, = 15pF 34 68 102 ns
tpd_(Az-A=B) Turn On Delay A, Input to A = B Output 26 51 76 ns
toa+ [(A,or B,)| Turn Off Delay  AnyInputto A<B Output 23 45 67 ns
toa to A < B} Turn On Delay  Any Inputto A<B Output Worst case maximum 34 67 90 ns
toas [(A,or B)|Turn Off Delay  AnyInputto A>B Output propagation delay. 27 54 80 ns
to_ |10 A>B| Turn OnDelay Any Inputto A>B Output 28 56 84 ns

SWITCHING TIME WAVEFORMS

ADVANCED
MICRO

DEVICES INC.

901 Thompson Place
Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
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Am9328

Dual 8-Bit Shift Register

Distinctive Characteristics:

100% reliability assurance testing including high-
temperature' bake, temperature cycling, centrifuge
and package hermeticity testing in compliance with
MIL-STD-883.

Mixing privileges for obtaining price discounts.

Refer to price list.
Electrically tested and optically inspected dice for
the assemblers of hybrid products.

FUNCTIONAL DESCRIPTION LOGIC SYMBOL
The Am9328 low-power dual 8-bit shift register provides
16 bits of high-speed serial storage in two identical shift
registers, each consisting of 8 master slave RS flip-flops.
Data to each register is selected from one of two sources, LE T N
Do and D,, by a two input multiplexer controlled by DS (data I l I
select). When DS is HIGH, data is entered from the D, input;
when DS is LOW data is entered from the Do input. Ds  Dp Dy Q4
The two shift registers have separate clock inputs and a com- 10 i ) 3 Am8328
mon clock input. The common clock is OR’ed with the separ- 9 REGISTERT o |
ate clock inputs, so that for each register one clock input can MR 7 15
be used as a clock line and the other as an active LOW shift j’ P 6 5
enable. The registers can then be operated with a common 1
clock and independent shift enables or with independent I | I
clocks and a common shift enable. 55 0y D G —3
Data is entered into the masters of the flip-flops while the
clock is LOW. During the clock pulse LOW-to-HIGH transition 7 P s,
the masters are inhibited from further change, and the data MR 7lo—2
is transferred to the slaves. As long as the clock is HIGH,
the masters cannot change and the slaves are connected to
the masters. When the clock goes from HIGH to LOW, the
slaves are inhibited from changing and new data is entered
into the masters. o
An asynchronous active LOW master reset (MR) resets all Vec = PIN 16
16 bits of shift register to the 0" state independent of any GND = FIN 8
other inputs to the device.
LOGIC DIAGRAM
0y s O s Q s Q, S Qy s Qg s Qg s Qg s 9 —Q7
CP cP cP cP cP <P cP cP
Do RCp Oy Q, RCpQy RCpQ3 RCpQg RCp0s RCpJs #C0%7)—0Q7
DS
cP
cPC
Am9328 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
MR 1 Vee
U
qucy}:)aege Number ! Q, REGISTER 2[)2 15| ]Gy REGISTER 1
s fe Q. Q
Molded DIP 5,2 UsMo32850X o N
Hermetic DIP U7B932859X os[a 13[Jos
Hermetic DIP U7B932851X
5 ‘D o]
Hermetic FlatPa U4L932851X Os (101
el UXX9328XXD oo s 1100
ot
* ce[]7 10[Jep
8 8
Note: The dice supplied will contain units which meet both 0°C to +75°C and GND [ JoP COMMON
—55°C to +125°C temperature ranges. NOTE: Pin 1 is marked for orientation

2-141



2-142

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

Storage Temperature —65°C to +150°
Temperature (Ambient) Under Bias —55°C to +125°
'Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —05Vto +7
DC Voltage Applied to Outputs for High Output State ’ —=0.5Vto +Vee ma
DC Input Voltage —0.5Vto +5.5
Qutput Current, Into Outputs ’ 30m
DC Input Current —30mAto + 5.0m

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmM932858X T, = 0°C to 475°C Vee =50V £5%
Am932851X T, = —550C o +125°C Ve =50V £10% .
Parameters Description Test Conditions Min TyP (Note 1) Max Units
Vee = MIN,, Iy = —0.8 mA
Y Qutput HIGH Voltage cC * 'OH 2.4 3.6 Volts
o Vin=ViorV,
Vee = MIN, 1 = 16.0 MA
Y Output LOW Voltage cc v ‘oL 0.2 0.4 Volts
o . ¢ Viy = Vigor Vy
Vi Input HIGH Leve! Guaranteed in?ut logical HIGH 20 Volts
voltage for all inputs
Vi, Input LOW Leve! ~ Guaranteed in;?urlogical Low 0.8 Volts.
voltage for all inputs
Unit Load .
I, (Note 2 Vee =MAX, V=04V —-1.0 -1. A
n (Note2) Input LOW Current cc=M =0 6 m
Unit Load
Vee =MAX, V| =24V 6.0 40 A.
Iy (Note 2) Input HIGH Current ce IN “
Input HIGH Current Vee =MAX, V=55V 1.0 mA
Vee = MAX,,
Isc Output Short Circuit Current cc —20 —70 mA
Vour =00V
932851X 60 77
lee Power Supply Current Ve = MAX. mA
: 932859X 60 88

Notes: 1) Typical Limits are at V.. = 5.0 V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules),

SWITCHING CHARACTERISTICS (1, = 25°¢)

Parameters Description Test Conditions Min. Typ. Max. Units
toas Turn Off Detay (Q,, Q) 8 13 23 ns
tod Turn On Delay (Q,, Q,) 14 22 39 ns

YT Turn On Delay
t MR = 35 66 ns
pa— (MR) (MR to Q,)
cP., Min. Clock 14 20 ns
P LOW Pulse Width
Vee =50V

N Min. Reset Pulse Width ce

R, (CPH - 20 30 ns
MR, (CPH) | with cP HIGH G, =15pF
= Min. Reset Pulse Width ’

R_.(CPL 28 40 ns
MR,..(CPL) with CP LOW
t, (Do, D)) Data Set-up Time 0 16 ns
t. (DS) Set-up Time, Select Input 0 16 ns
f, Shift Frequency 20 30 MHz




EFINITION OF TERMS

JBSCRIPT TERMS:

Forward, applying to LOW inputs.

HIGH, applying to a HIGH logic level or when used with V¢
indicate high V¢ value.

Input.

LOW, applying to LOW logic level or when used with V.. to
Jicate low V. value.

Qutput.
Reverse, applying to HIGH inputs.

INCTIONAL TERMS:

, Input  Asynchronous direct clear input.

> Clock Pulse. The subscript, if any, to pulse waveshape.

3C The clock input common to the two shift registers.

n-Out The logic HIGH or LOW output drive capability in terms
Input Unit Loads.

put Unit Load One T’L gate input load. In the HIGH state it is
Jual to I and in the LOW state it is equal to I.

} FLIP FLOP Flip Flop which sets when S input is HIGH and R
ut is LOW and is reset when S is LOW and R is HIGH. R=S=
GH is undefined.

_The D input to the 8 bit shift register selected when DS is LOW.
The D input to the 8 bit shift register selected when DS is HIGH.

3 The input select control which determines whether data on D,
D, enters the shift register.
R

The common asychronous active LOW master reset input.
. The true output of the last stage of a shift register.
. The false output of the last stage of a shift register.

OPERATIONAL TERMS:

1, Forward input load current, for unit input load.

lon,  Output HIGH current, forced out of output in V, test.

lo. Output LOW current, forced into the output in V5 test.

lcc The current drawn by the device with input and output terminals
open.

hy Reverse input load current with Vi, applied to input.

Negative Current Current flowing out of the device.

Positive Current. Current flowing into the device.

V)4 Minimum logic HIGH input voltage. Refer to figure 4.

V. Maximum logic LOW input voltage. Refer to figure 4.

Vou Minimum logic HIGH output voltage with output HIGH

current 1, flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current

lo into output.

SWITCHING TERMS: (All switching times are measured at the 1.5 V
logic level)

CPpw The minimum clock pulse width required for proper register
operation.

f, The shift frequency of the register.

pr The minimum pulse width for resetting the register fiip-flops.
ty_ The propagation delay from the clock signal LOW-HIGH
transition to an output signal HIGH-LOW transition. Refer to Figure 1.
LA The propagation delay from the clock signal LOW-HIGH
transition to an output signal LOW-HIGH transition. Refer to Figure 1.
tpd_(M_R) The propagation delay from the master reset signal
HIGH-LOW transition to the TRUE output signal HIGH-LOW transi-
tion.

t. Set-up time defined as the minimum time required for the logic

level to be present at the data inputs prior to the clock transition

from LOW to HIGH in order for the flip flop(s) to respond. 2-143



SWITCHING TIME WAVEFORMS

KEY TO TIMING DIAGRAM

\——j \J WAVEFORM INPUTS QUTPUTS

t5{D)
™ max T

——  fo—— min MUST BE WILL BE
STEADY STEADY

T~

00.01 R — 15V
MAY CHANGE oy r BE
L1509 FROMHTOL  ¢rommTo L

— ] fe—— min

~ VWV \

MAY CHANGE ~ “ILL BE

= 8§ E

T
L_l,,d- —— s ]
DON'T CARE, CHANGING,
ANY CHANGE STATE
l PERMITTED UNKNOWN
[ F X+ e — _— 15V

Note: The "'set-up time" is defined as the time required, relative to the clock, for a LOW to HIGH edge (tsH) or a HIGH to LOW edge (isL) to propagate
through internal delays. Logic transitions occurring before ts max are guaranteed to be detected; those occurring after ts min. are guaranteed
not to be detected. Transitions between ts max and ts min. may or may not be detected. The minimum set up time for a LOW is sometimes called
the “release time™ for a HIGH.
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TRUTH TABLE

Shift Selection

DS D, D, Q(t, . )
L L X L
L H X H
H X L L
H X H H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care

TABLE |

MSI INTERFACING RULES

Equivalent

Am 9328 LOADING RULES (in unit loads)

Output Drive

Pin Input Output  Output
Input/Output No.’s Load HIGH Low
Common MR 1 1 — —
Register2 Q, 2 —
Q, 3 —
DS 4 2 — —_
D, 5 1 — —
D, 6 1 — —
cP 7 1.5 — —
GND 8 —_ —_— —
Common CP 9 3 — —
Register1 CP 10 1.5 —_ —
D, M 1 — —
D, 12 1 — —
DS 13 2 —_ —_
Q, 14 —_ 20 10
qQ, 15 — 20 10
Vee 16 — — —

DTL Series 930

e ray Lo
Advanced Micro Devices 9300/ 2500 Series 1 1
FSC Series 9300 1 1
TI Series 54/7400 1 1

‘Signe!ics Series 8200 2 2
National Series DM 75/85 1 1
12 1

Voltage Interface Conditions — LOW & HIGH

INPUT/OUTPUT INTERFACE CONDITIONS

MAXIMUM LOGIC
“LOW” INPUT
VOLTAGE

30
@ 28 MINIMUM LOGIC
5 vt

26 "HIGH” OUTPUT
4 VOLTAGE Von,
T 24 e
9 221 v
@ 2o {Hz
> .0 -
o NOISE MINIMUM LOGIC
o '8 IMMUNITY “HIGH” INPUT
92 16f (High level) VOLTAGE
5 el
o
> 12
5
2 'oF Vi,
z
S 081~ MAXIMUM LOGIC
5 o6l “Low"ouTPUT
£ VOLTAGE
3 % NOISE

02~ IMMUNITY

0.0 (Low level}

DRIVING DEVICE DRIVEN DEVICE
VoH, Vin,
o— Qo ———————=
oL, Vi,
DRIVING
DEVICE

DRIVEN
DEVICE

Figure 4

Current Interface Conditions — LOW

°

OUTPUT DRIVING INPUT LOAD
“LOW” | DRIVEN-LOW®
|
|
|
R OFF ! "t
|
|
—0 { ON
—Kft l
. |
GND = YloL

T

Current interface Conditions — HIGH

QUTPUT DRIVING
“HIGH”

INPUT LOAD

DRIVEN"HIGH"

Vee
ON
‘oH
OFF

GND =

|
|
|
|
|
|
|
|
|
|
|
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Am9328 APPLICATIONS

%

DS

Q

P

MR

0

Po
Am9328
8-BIT SHIFT
REGISTER1  Qy|o—

D; Gy

DATA
INPUTS

oS
cP

D2

MR REGISTER 2

Pg Dy O

Am9328
8-BIT SHIFT

9

oS

—Dp

L1

i
B-BIT SHIFT

MR REGISTER1 Q7 -

O3

ENTER/CIRCULATE ~———

RESET ~—

]

3

=4

CLOCK

SHIFTENABLE

T

PARALLEL/SERIAL MEMORY

%

Q

O Oy o,—l—oa
Am9328
BBITSHIFT
MR REGISTER2 Q7o

DATA
OUTPUTS

The Am9328 can be used as a high speed parallel/serial memory. Parallel data enters the memory under con-
trol of the DS input, acting as an ENTER/CIRCULATE control, and at a later time appears in parallel at the
outputs. A typical use for such a memory would be in muitiplex display systems where the four parallel
outputs represent an 8421 BCD decade of information.

PHYSICAL DIMENSIONS
Dual-In-Line

Hermetic

Molded

1 8
AT ATV LT L VY|

755

745

020
n?fr? pp MIN,
: 4
T %
T ‘ k
| SR e
010
035
Metallization and Pad Layout
COMMON MR 1
Q7 REGISTER 2 ——— ;————15 07 REGISTERi
4 4|
;g-l X Q73— —14 Q7
015 a1 — DS 4 —| t— 13 DS ADVANCED
C — o5+ 120, MICRO
A ) DEVICES INC.
T—- u 2 — Do 6 —-F¥Y Wad§H— 11 09 901 Th
. ompson Place
52 oo 70 P71 ———Htt=—— 100 Sunnyvale
L —”‘1"‘ o GND 8 9 CP COMMON California 94086
} (408) 732-2400
1 T T

79 x 102 Mils.

TWX: 910-339-9280
TELEX: 34-6306

Advanced Micro Devices can not assum

e responsibllity for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product. (4



Am93L28

Low-Power Dual 8-Bit Shift Register

Dis(inctivé Characteristics - L .
* 100% reliability assurance testing in compliance with

» 80 mW typical power dissipation MIL STD 883

» 16 MHz typical shift frequency e Guaranteed fan-out of three with standard TTL circuits

FUNCTIONAL DESCRIPTION : LOGIC DIAGRAM
The Am93L28 low-power dual 8-bit shift register provides
16 bits of high-speed serial storage in two identical shift
registers, each consisting of 8 master slave RS flip-flops.
Data to each register is selected from one of two sources,
D, and D), by a two input multiplexer controlled by DS (data
select). When DS is HIGH, data is entered from the D, input;
when DS is LOW data is entered from the D, input.

The two shift registers have separate clock inputs and a com-
mon clock input. The common clock is OR’ed with the separ-
ate clock inputs, so that for each register one clock input can
be used as a clock line and the other as an active LOW shift
enable. The registers can then be operated with a common cre

clock and independent shift enables or with independent »

clocks and a common shift enable. oy )
Data is entered into the masters of the flip-flops while the o
clock is LOW. During the clock pulse LOW-to-HIGH transition % ol
the masters are inhibited from further change, and the data
is transferred to the slaves. As long as the clock is HIGH,
the masters cannot change and the slaves are connected to
the masters. When the clock goes from HIGH to LOW, the
slaves are inhibited from changing and new data is entered
into the masters.

An asynchronous active LOW master reset (MR) resets all
16 bits of shift register to the “0” state independent of any
other inputs to the device.

LOADING RULES LOGIC SYMBOL
In Unit Loads (Notes)
TTL LOADS 93L LOADS

Input Load Factor HIGH LOW | HIGH LOW B on

MR, D,, D, 05 025 | 10 10 | j? |

Separate CP (Pin 7 & 10)| 0.75 0.375 1.5 1.5 ‘°j v Az .

Dg 1.0 0.5 2.0 2.0 z

Common CP (Pin 2) 15 0.75 3.0 3.0

Output Drive HIGH Low HIGH LOW os AnggL2301 &
Q,q, 8 3 16 12

T Ob—1a

REGISTER 2
O7p—2 Vce = PIN 16

GND = PIN8

Ik

NOTES:
1) A TTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 pA

H.
2) ﬁlgaL unit load is specified as 0.3 V at —400 A LOW, 2.4 V at 20 uA
H

3) Enouéh output LOW current is availab'e to mix TTL and 93L loads and
still meet the 93L requirement of a V5 of 0.

Am93L28 ORDERING INFORMATION MAXIMUM RATINGS (Above which the useful life may be impaired)

Package Temperature
Type Range

16-pin Molded DIP 0°C to +75°C
16-pin Hermetic DIP 4

16-pin Hermetic DIP
16-pin Hermetic Flat Pak
Dice

Order Storage Temperature —65°C to +150°C
Number Temperature (Ambient) Under Bias —55°C to +125°C
U6M93L2859))(< Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5Vto+7V
9 S;gggtggg?x DC Voltage Applied to Outputs for High Output State —0.5Vto +V¢ max
U4L93L2851X DC Input Voltage —0.5Vto +55V
UXX93L28XXD Output Current, Into Outputs 30 mA

DC Input Current (Note 1) —30 mA to +5.0 mA

Note: The dice suppl nits which meet both 0°C to +75°C and

—55°C to +12! Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am93L2859X  T,=0°C to +75°C Vee = 475V105.25V

Am93L2851X  T,=-=55°Cto +125°C V.. = 4.50 Vt0 550 V

Parameters Description Test Conditions Min. Typ- (Note 1) Max. Units
Vou Output HIGH Voltage Vee = MIN,, loy, = —0.32 mA 24 3.6 Volts

. Vin =V orVy
Vee = MIN, 15, = 4.92 mA
Vo Output LOW Voltage cC ' oL 0.15 0.3 Volts
- Vin = VigorV,,
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
voltage for all inputs )
Vi, Input LOW Leve! Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
b 93L Unit Load. _ _ _ _
(Note 2) Input LOW Current Vee = MAX,, V) =03V 0.25 0.4 mA
93L Unit Load
Vee = MAX, V= 2.4V 2.0 20 A
h Input HIGH Current cc N k
(Note 2)

Input HIGH Current Voo = MAX, V=55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX,, Vg = 0.0V —25 —16 —25 mA
lee Power Supply Current Vee = MAX. 16 25.3 mA

Notes: 1) Typical limits are at V.. = 5.0V, 25°C ambient and maximum loading.

2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (see Ioading rules)

SWITCHING CHARACTERISTICS (1, = 25°c)

Parameters Description Test Conditions Min. Typ. Max. Units
todst Turn Off Delay (Q;, Q) 20 45 ns
toa— Turn On Delay (Q,, Q;) 43 80 ns
tu_(MR) | Turn On Delay 50 110

p-(MR) | R to Q) ns
Min. Clock
CP 30 55 ns
p¥ LOW Pulse Width
Vee =50V
R Min. Reset Pulse Width cc
MR_,(CPH = 28 60 ns
e CPH | ith cP HIGH C,=15pF
B Min. Reset Pulse Width
MR_,(CPL 38 70 ns
pu(CPL) with CP LOW
t. (Do, D)) Data Set-up Time 0 30 ns
t, (DS) Set-up Time, Select Input —1 30 ns
f, Shift Frequency 10 16 MHz
SWITCHING TIME WAVEFORMS KEY TO TIMING DIAGRAM
CcP \ C L L 15V
\_J \—J WAVEFORM INPUTS OUTPUTS
a0V
e min MUST BE WILL BE
STEADY STEADY
Do’m%[—- }% ©
WItL BE
g T A gindhe,
WILL BE
W Wk — | I s i
la— tpd— ——u| la— tpd+ —=] . ADVANCED
DON'T CARE; CHANGING; MICRO
O Bedse S0 | peviceeme

Q7,07

w__‘_.

i

Note: The ‘*‘set-up Time' is defined as the time required, relative to the clock, for a LOW to HIGH edge (tsH) or a HIGH to
LOW edge (tsl.) to propagate through internal delays. Logic transitions occurring before ts max are guaranteed to be
detected; those occurring after ts min are guaranteed not to be detected. Transitions between ts max and ts min may
or may not be detected. The minimum set up time for a LOW is sometimes called the ‘“‘release time' for a HIGH.

901 Thompson Place
Sunnyvale

California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product.(1




Am9334

8-Bit Addressable Latch

Distinctive Characteristics

® All eight outputs available
® Serial-to-parallel storage
® Addressable data entry

® Active LOW common clear
® One-of-eight decoder

® 100% reliability assurance testing in compliance with
MIL-STD-883.

FUNCTIONAL DESCRIPTION

The Am9334 is an 8-bit addressable latch featuring four separate modes
of operation. These are: addressable latch, memory, eight-channel de-
multiplexer and clear. The Am93334 contains eight separate latches
with active-LOW common clear and active-LOW input enable on the
single data input.

ADDRESSABLE LATCH: When the enable is LOW and the clear is
HIGH, the addressed latch output follows the data input. The addressed
latch stores the last data input when the enable goes HIGH. The seven
non-addressed latches remain unchanged. The three address lines should
remain unchanged while the enable is LOW in this mode.

MEMORY: When ‘the enable and clear are HIGH, al! eight latches retain
their previous state and are unaffected by either the data or address
inputs. To avoid transient wrong address codes, this mode should be
used while changing the address inputs when operating the Am9334 as
an addressable latch.

DEMULTIPLEXER: With the enable and clear both LOW, the addressed
latch output follows the data input. The seven non-addressed outputs
remain LOW. Thus, when the data input is HIGH, the addressed latch
output is uniquely HIGH.

CLEAR: When the enable is HIGH and the clear is brought LOW, alf
eight latch outputs are forced LOW regardless of other inputs.

LOGIC SYMBOL
14 13 1 2 3
| L1
E D Ag A1 Ay

Am9334
8-BIT ADDRESSABLE LATCH

Qp Q1 Qp Q3 Q4 05 Q5 Q7

HERRRRN

& —0|o

4 5 6 7 9 10 11 12
Vce = Pin 16
GND =Pin 8

m|
o

Ag A Az

LOGIC DIAGRAM

v

:‘.‘L—

Qo Q4 (73 Q3

Q4 Qs Qg az

. Am9334 ORDERING INFORMATION

Package Temperature Order
Type Range Number
Molded Plastic DIP 0°Cto+75°C 9334PC
Hermetic DIP 0°Cto +75°C 9334DC
Dice 0°C to +75°C 9334XC
Hermetic DIP -55°C to +125°C 9334DM
Hermetic Flat Pak -55°C to +125°C 9334FM
Dice -55°C to +125°C 9334XM

CONNECTION DIAGRAM
Top View

Vve¢ T E D Q Q Q5 Q4

Ognonnnnn

1 14 13 12 11 10

16 9
Am9334
1 8

3 4 5 6 7

2
oo

Ao Al Az Qp Q; Q; Q3 GND

Note: Pin 1 is marked for orientation.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to +150°C
Temperature (Ambient) Under Bias —55°C t0 +125°C
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7Vv
DC Voltage Applied to Outputs for HIGH Qutput State —0.5V to +V¢c max.
DC Input Voltage —0.5V to +5.5\
Output Current, Into Outputs 30ma

DC Input Current —30 mA to +b.0 m#£

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {Unless Otherwise Noted)

Am9334XC Ta=0°Cto+75°C Voo = 5.0V £5%
Am9334XM Ta=—55°C to +125°C Vee=5.0V £10%
Parameters Description Test Conditions Min. Typ.(Note 1) Max. Units
yp
Vee =MIN,, Igy = =0.72mA
VoH Output HIGH Voltage Vi Vit or v " 2.4 a6 Volts
Vee = MIN,, IoL =9.6 mA
VoL Output LOW Voltage Vﬁ\‘; Vip or 3:1 0.2 0.4 Volts
Vin Input HIGH Level g”ra;ﬁ’;:‘f‘:’t;"p”‘ logical HIGH voltage 2.0 Volts
ViL Input LOW Level gl:a;ﬁr;::)e:t:"pm logical LOW voltage 0.8 Volts
TS Unit Load = = — -1
(Note 2) Input LOW Current Vee =MAX, VN =04V 1.0 1.6 mA
Unit Load - -
IiH Input HIGH Current Voo = MAX, Vi =24V 4.0 40 nA
(Note 2)
Input HIGH Current Vee =MAX, Vin =55V 1.0 mA
Ig Output Short Circuit Current Vce = MAX,, V =0.0v -30 —65 -100 mA
C CcC ouT
Ice Power Supply Current Vce = MAX. 56 86 mA
cC
Notes: 1. Typical Limits are at Vog=5.0V, 25°C ambient and maximum loading.
2. Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).
Switching Characteristics (Ta = 25°C) Limits
Parameters Descriptioﬁ Test Conditions Min. Typ. Max Units
tpLH Turn-Off Delay Enable to Output . 16 23
Vee =5.0V, CL = 15pF, (See Figure 1) ns
tPHL Turn-On Delay Enable to Output cc L P g 15 24
tPLH Turn-Off Delay Data to Output . 28 35
Vce =5.0V, C = 15pF, (See Figure 2) ns
tPHL Turn-On Delay Data to Output 16 24
t Turn-Off Delay Address to Output 35
PLH urn ey ress to Mutpu Vee = 5.0V, C = 15pF, (See Figure 3) ns
tpHL Turn-On Delay Address to Output i 35
tp Turn-On Delay Clear to Output Vee = 5.0V, C = 15pF, (See Figure 5} 21 ns
HL cc L
ts(H} Set-up Time HIGH Data to Enable 20 13 ns
ty(H) Hold Time HIGH Data to Enable 0 —10
(See Note 5)
Vee =5.0V, (See Figure 4}
tgiL) Set-up Time LOW Data to Enable 17 10 ns
(L) Hold Time LOW Data to Enable _ q
h (See Note 5) 0 13
_E) Set-up Time Address to Enable - :
t5(A-E) (See Note 3) Vee = 5.0V, (See Figure 6) 5 0 ns
towlE) Enable Pulse Width Vee'=5.0V, (See Figure 1) 17 11 ns
p cc

Notes: 3. The Address to enable set-up time is the time before the HIGH-to-LOW enable transition that the address must be stable so that the correct latct
is addressed and the other latches are not affected. ’
4. The cross hatched areas indicate when the inputs are permitted to change for predictable output performance. »
5. Another way of specifying a negative hold time is to specify a positive release time. When specified, the release time falls within the set-up interval
time thereby giving the equivalent of a negative hold time.
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SWITCHING TEST TIME WAVEFORMS

D —
A PR e

1PHL tPLH

Other Conditions: C = H, A = Stable

Figure 1. Turn-On & Turn-Off Delays
Enable to Output and Enable Pulse Width

Other Conditions: C = H, A = Stable

Figure 4. Set-up & Hold Time Data to Enable
(See Notes 4 & 5)

Other Conditions: E = L, C = H, A = Stable

Figure 2. Turn-On & Turn-Off Delays Data to Output

[ NR 1.6V

—

a % 15V

Other Conditions: E = H

Figure 5. Turn-On Delay Clear to Output

Other Conditions: E=L,C=L,D=H

Figure 3. Turn-On & Turn-Off Delays Address to Output

A 'A'A'AVA'AVA'A'A'¢ STABLE ADDRESS
AYAVAVAVAYAVAVAVA
— |

Other Conditions: C = H

Figure 6. Set-up Time Address to Enable (See Note 4)

PERFORMANCE CURVES
INPUT/OUTPUT CHARACTERISTICS
Input Output
Low State High State
1] 60 i 20 T
< Vg = 5.0V 125°C < o
% -0s V. |E 50 i .E ° 7 i‘ %
il Ao, A1, A2, 0. C= 1 % / 25°C % (/
E -0 = 7 tjg: 40 c 125°C
€ P N SR / 3 | L] we_| | |
3 18 = 5 1/ 5
5 ~ = / _55°C g _a |125°c_|_o
g -20 3 4 2
1
IE -25 " 1 5 10 rls -60 —bbl [
- Vg = 5.0V o =3 o Ve =5.0V—
a0 £ o ol L 3°T L
~10 0 1.0 2.0 3.0 0 05 1.0 15 20 ~1.0 1.0 30 5.0 7.0

VN — INPUT VOLTAGE — VOLTS

VouT — OUTPUT VOLTAGE — VOLTS

VouTt — OUTPUT VOLTAGE — VOLTS
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DEFINITION OF TERMS

SUBSCRIPT TERMS

H HIGH, applying to a HIGH logic level or when used with
Ve to indicate high Vg value.

1 Input.

L LOW, applying to LOW logic level or when used with Vg¢
to indicate low Vg value.

O Output.

FUNCTIONAL TERMS

Ag_o Write address field. Data on D is written into the loca-
tion specified by the A address field.

E On going from a HIGH logic level to a LOW logic level {clear
HIGH), the addressed latch output will follow the information
on the D input. When the enable input goes from a LOW logic
level to a HIGH logic level, the data on the D input is stored in
the addressed latch.

C The clear input is used in conjunction with the enable input
to select the operating mode of the device. See the mode
selection table for definition of states.

D Information on the D input is written into the latch spec-
ified by the A address field when the enable goes from a LOW
logic level to a HIGH logic level.

Fan-Out The logic HIGH or LOW output drive capability in

~ terms of Input Unit Loads.
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Input Unit Load One T2L gate input load. In the HIGH state
it is equal to 40uA at 2.4V and in the LOW state it is equal to
—1.6mAat04V.

Qp-7 The eight individual latch outputs.

OPERATIONAL TERMS
L Forward input load current.

loy Output HIGH current, forced out of output in Vou test.

lor Output LOW current, forced into the output in Vg test.
Icc The current drawn by the device from Vcc power supply
with input and output terminals open.

iy Reverse input load current.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy  Minimum logic HIGH input voltage.

ViL Maximum logic LOW input voltage.

Vin Input voltage applied in Iy, iy tests.

Voy Minimum logic HIGH output voltage with output HIGH
current lgy flowing out of output.

VoL Maximum logic LOW output voltage with output LOW
current lg flowing into output.

SWITCHING TERMS

tpLy Propagation delay time for LOW-to-HIGH output tran-
sition. The time between the specified reference points on the
input and output voltage waveforms (TTL = 1.5 volts) with the
output changing from the LOW level to the HIGH level.

tpyL Propagation delay time for HIGH-to-LOW output tran-
sition. The time between the specified reference points on the
input and output voltage waveforms (TTL = 1.5 volts) with the
output changing from the HIGH level to the LOW level.

t, Hold time. The time interval for which a signal is retained
at a specified level for a specified input terminal after an active
transition occurs at another specified input terminal.

t; Set-up time. The time interval for which a signal must be
applied and maintained at a specified level for a specified input
terminal before an active transition occurs at another specified
input terminal. ’

'tpw The minimum LOW enable pulse width required to write

data into the addressed latch. Refer to Figure 1.

Voltage Interface Conditions — LOW & HIGH

30
© 28[~ mINIMUM LOGIC
2 26| “HIGH” OUTPUT
S VOLTAGE OH,
XY SRR AL L
9 22 v
g 207‘ IHy
. NOISE MINIMUM LOGIC
o 18 IMMUNITY “HIGH" INPUT
9 (High level) VOLTAGE
2 16
S o4l
o
> 21
5
g 10F ViL,
S 08 MAXIMUM LOGIC
5 o5l “LowroutpuT MAXIMUM LOGIC
2 o Vou “LOW" INPUT
T VOLTAGE 13 2
5 o4 VOLTAGE
d ., NOIS
0 IMMUNITY
0.0 (Low level)

DRIVING DEVICE DRIVEN DEVICE

VoH, Vi,
o— —_———— e — o] H
Vou, ViL,
DRIVING DRIVEN
DEVICE DEVICE

INPUT/OUTPUT INTERFACE CONDITIONS

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
“ " l DRIVEN “LOW"
QuUTPUT | LOAD
Vee [
I i
OFF I
I A\
ON I ZaN
oL
- GND = l -
Current Interface Conditions — HIGH
OUTPUT DRIVING | INPUT LOAD
“HIGH” DRIVEN “HIGH"
Vee —i
S
<> '
$ |'on l
ol |
I i
I o] OFF
OFF I




MSI INTERFACING RULES

LOADING RULES

Equivalent Fan-out
Interfacing Input Unit Load Input Output  Output
Digital Family HIGH Low Input/Output PinNo.’s UnitLoad HIGH LOW
Advanced Micro Devices 9300/2500 Series 1 1 Ao 1 1 - -
FSC Series 3300 1 1 Aq 2 1 — —
Advanced Micro Devices 54/7400 Series 1 1. Ao 3 1 - -
Ti Series 54/7400 1 1 Qg 4 _ 18 6
Signetics Series 8200 2 2 0, 5 _ 18 p
National Series DM 75/85 1 1 a P 18
DTL Series 930 2 1 2 - 6
Q3 7 - 18 6
GND 8 - - _
Q4 9 - 18 6
Qg 10 - 18 6
Q 1" -
FUNCTION TABLE 6 8 6
—T= Q; 12 - 18 6
E{C Mode
D 13 1 — —
L | H | Addressable Latch p—
E 14 1.5 — -
H H | Memory —
L | L | Active HIGH Eight-Channel Demultiplexer c 15 i - -
H| L | Clear Vee 16 - - -
TRUTH TABLE
Input States Present Output States
C E D Ag A1 Ax| Qg Qy Qy Q3 Qs Q5 Qg Qy MODE
L H X X X X L L L L L L L L CLEAR
L L L L L L L L L L L L L L DEMULTIPLEX
L L H L L L H L L L L L L L
L L L H L L L L L L L L L L
L L H H L L L H L L L L L L
L L L H H H L L L L L L L L
L L H H H H L L L L L L L H
H H X X X X | ano » | MEMORY
H L L L L L |t Qn—1  Qn—1  ONn—1 = | ADDRESSABLE
H L H L L L H Qan-—1 an—1 LATCH
H L L H L L |0y L an-1 -
H L H H L L Qn—1 H QN—1
H L L H H H oN—1 Qn-—1 L
H H H H Qn—1 » QOn—q1 H

X = Dont’t Care Condition

L = LOW Voltage Level
H = HIGH Voltage Level

QN -1 = Previous Output State
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32-BIT ADDRESSABLE LATCH AND 1-OF-32 DECODER/DEMULTIPLEXER

APPLICATIONS

ADDRESS
DATA
INPUT Xg Xy Xz X3 X4
L
3 Ag Ay
1/2 Am9321
) 2 3
{
5 [ & |
E O Ap Ay A2 E D Ap Ay A2 E D Ag Al Az E D Ap A1 Az
Am3334 AmS334 Am3334 Am9334
8:BIT ADDRESSABLE LATCH 8-BIT ADDRESSABLE LATCH 8-BIT ADDRESSABLE LATCH 8BIT ADDRESSABLE LATCH
c 0 1 2 3 4 5 8 17 c O 1 2 3 4 5 6 7 c o0 1 2 3 4 5 6 7 c 01 2 3 4 5 6 7
- —_— -
07 815 6-: 4,
CCEAR 1623 24-31
PHYSICAL DIMENSIONS
Dual-In-Line
Hermetic Ceramic Molded
& Ly oy o o
. ' = X {%g _
SORE
. k2
' : FERE : S CORSRR—
o 3 gl b \ 2 "
200 205
70 pil -5 . o = 745 r—mj

—g—l L gk dm B

o8

‘08

5

150 020

T O
i - B
i

GND
DIE SIZE 0.065" x 0.096"

ADVANCED

MICRO

DEVICES INC.

901 Thompson Place

Sunnyvale

California 94086

(408) 732-2400

TWX: 910-339-9280
TELEX: 34-630LI

Advanced Micro Devices can not assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Advanced Micro Devices product. 12—3



Am9338

8-Bit Multiple Port Register

Distinctive Characteristics: * 100% reliability assurance testing in compliance with
o i MIL STD 883 ‘
* gdgrc:ers(,js )r(e;is?étr simultaneous  read-write three ¢ Electrically tested and optically inspected die for the
’ assemblers of hybrid products
e Mixing privileges for obtaining price discounts.

® Access time of 48 ns typical. Refer to price list
* Available in highly reliable molded, hermetic dual
e Slave enable allows scanning of memory contents. in-line or hermetic flat package
FUNCTIONAL DESCRIPTION LOGIC SYMBOL

The Am9338 is a three-address eight-bit register organized
as eight words of one bit per word. The register is designed
for high-speed "memory applications and is particularly
suitable as the high-speed scratch pad memory in military

and commercial three-address computers. Data can be writ- 2 1 10
ten into one location and simultaneously read from any two | | &
locations. 15— AgDa Cp SLE
The register is organized in a master slave arrangement 1u—fA,

where there are eight master latches and two slave latches. 13—{A2

Data on the Da input is stored in the master latch selected by o) Am9338
the write address field A during the clock LOW time. Data =180 g_gy
from the eight masters is then selected by the two independ- 2—{By MULTIPLE
ent read address fields B, C and stored in the two slave 3—]8B2 RPGC'SIE
latches during the clock HIGH time. This eight master two o EGISTER
slave arrangement makes the register indistinguishable from #—1%

an eight master eight slave system and allows both the two 7—16 2 '
read addresses B and C and the write address A to be simul- 6—C2 % Zc

taneously applied to the register at the start of a clock cycle. |
A slave enable is provided which if held LOW continuously 4 5
enables the two slave latches and immediately transfers
information from the master latches to the outputs so that
the memory contents can be scanned asynchronously. Ve = PIN 16
GND = PIN 8

LOGIC DIAGRAM

v
iy

a1
Tt T YT T nﬂ
I I

>

—? =)

» Fe

o H

£ =

- BH
wdip

Ed maval

o EH
|

- H

" =1

»

-

»
=

- =)
-

= =

o

-

-

Q Q Q a Q Q Q Q Q Q Q Q Q
A
Z‘D == : T = %
+ T T T
Iy b
1
CP~{>0T-$——D; o
T T T s 1t T—1r | ]
‘: A: i T 1 = —H—Hr T c
Bo—Do- . i <l— 2
8 \F
>

E D
Qa
Zg 2z
Am9338 ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Package Order Vec Ap At Ay Da cp SLE Co
Type Number 1 nfn
. 5 14 13 12 1 10
Molded DIP . U6M933859X
Hermetic IR . U7B933859X 1® ¢
Herm?‘tjc DIP ~55°C to +125°C  U7B933851X ° ! 8
Hermetic Flat Pak —55°C to 4125°C  U4L933851X ®, i+ 4 s & 7
Dice Note UXX9338XXD U Oo0oggog
By By B, 23 Zc Cz Cy GND
Note: The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges. NOTE: PIN 1 is marked for orientation.
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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°(

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5Vto +7\
DC Voltage Applied to Outputs for High Output State —0.5Vto +V¢e ma:
DC Input Voltage —~0.5Vto +5.5\
Output Current, Into Outputs 30 m/

DC Input Current

—30 mA to +5.0 m/

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess Otherwise Noted)

Am@33859X  T,=0°C to +75°C Vee=5.0V £5%

Amg33851X  T,=—55°Cto +125°C  V c=5.0V *=10%

Parameters Description Test Conditions Min. Typ. (Note 1) Max. Units

Vee = MIN,, I, = —0.8 mA
V Output HIGH Voltage cc ’ OH 24 3.6 Volts
oH Vin= Vi orvy
Vee = MIN,, I = 16.0 mA
V Output LOW Voltage cc ' oL 0.2 0.4 Volts
o Vin = Vi or Vy
Vi Input HIGH Leve! Guaranteed input logical HIGH 20 Volts
voltage for all inputs
Vi Input LOW Level Guaranteed inPut logical LOW 0.8 Volts
voltage for all inputs
Unit Load
I,, (Note 2, Vee = MAX, V, =04V -1.0 —1.6 A
i (Note ) Input LOW Current ce N m
Unit Load
Vee = MAX,, V=24V 4.0 40 A
lyy(Notezy | Input HIGH Current cc N £
Iinput HIGH Current Vee =MAX, V) =55V 1.0 mA
lsc Output Short Circuit Current Vee = MAX, Vo =00V —10 —35 =70 mA
lee Power Supply Current Ve = MAX. 64 99 mA
Notes: 1) Typical limits are at Vo =50 V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by input load factor (see Loading Rules).

SWITCHING CHARACTERISTICS (1, = 25%) (V. = 5.0V,C, = 15pF)

Parameters Test Conditions Min Typ Max Units
Yas Turn Off Delay CP to Output Ay, =By, ,=Cy,, 12 24 42 ns
toa_ Turn On Delay CP to Output SLE=H 10 19 40 ns
bt (DA-2) Turn Off Delay Data to Output SE=L. C.= 17 35 75 ns
Ly (D,2) Turn On Delay Data to Output ot 20 42 68 ns
Loy (B,C-2) Turn Off Delay Address to Output C.=H 13 26 43 ns
t,4_ (B,C-Z) | Turn On Delay Address to Output - 24 48 81 ns
1, (D) Set Up Time HIGH Data 15 23 ns
1, () Set Up Time LOW Data 8 13
t, (A) Set Up Time, Address Inputs 10 23 ns
CP,, L Minimum LOW Clock Pulse Width 1 16

2.156 CP,. ‘W Minimum HIGH Clock Pulse Width 10 - 15 ns
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TYPICAL INPUT AND OUTPUT CHARACTERISTICS

Input Current Versus
Input Voltage

Input Current Versus
Input Voltage

Output Current Versus
Output Voltage Z; and Z.

D, A,A, AC,C,C,B,B,B, SLE (Low State)
0 0 70
cp 5

< [ < 21 60
E-10 — E_10 — ' //
] 4 | cP oW |
= [ & 50
g 2.0 i =
g -2 £-20 )~ g w
2 2 s
S | ° 2 %
5 -3 530 &
a o
£ 2 7 S 20
| | vee = 5.0V, )

—40 —40 C aoal — " vee = 5.0v
£ Yoo e £ ] homE 3 Ta=25°C ]
-5.0 f\ | i l 0 IJ ]

-10 [) 10 20 -10 0 10 20 o 02 04 06 08 10
VIN ~ INPUT VOLTAGE — VOLTS ViN — INPUT VOLTAGE — VOLTS VOUT ~ OUTPUT VOLTAGE = VOLTS
Figure 1 Figure 2 Figure 3
DEFINITION OF TERMS
SUBSCRIPT TERMS: Iy, Reverse input load current.

H HIGH, applying to a HIGH logic level or when used with V¢
to indicate high V. value.

1 Input.

L LOW, applying to LOW logic level or when used with V.. to
indicate low V. value.

O Output.

FUNCTIONAL TERMS:

A,_, Write address field. Data on D, is written into the location
specified by the A address field.

B,_, Read address field. Data stored in the master latch specified
by the B Read Address Field is transferred to the B slave latch and
appears at the Z; output when the clock pulse goes from a LOW
logic level to a HIGH logic level.

C,_, Read Address Field. Data stored in the master latch spe-
cified by the C Read Address Field is transferred to the C slave
latch and appears at the Z. output-when the clock pulse goes from
a LOW logic leve! to a HIGH logic level.

CP Clock Pulse. On going from a HIGH logic level to a LOW logic
level the information on the D, input is stored in the master latch
specified by the Write A Address Field. When the clock pulse goes
from a LOW logic level to a HIGH logic leve! information from the
master latch or latches specified by the B and C Read Address
Fields are stored in the two slave latches and appears at the out-
puts Z;, Zc.

D, Information on the D, input is written into the master latch
specified by the A Address Field when the clock goes from a
HIGH logic level to a LOW logic level.

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

Input Unit Load One T°L gate input load. In the HIGH state it is
equal to I, and in the LOW state it is equal to I .

SLE Slave Enable. When LOW continuously alflows information
from the master latch addressed by the two read fields B, C to
appear at the outputs Z;, Z..

Z; The B read address output.

Z. The C read address output.

OPERATIONAL TERMS:

1, Forward input load current.
lon Output HIGH current, forced out of output in Vg, test.
lo. Output LOW current, forced into the output in V5 test.

lcc The current drawn by the device from V.. power supply with
input and output terminals open.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.
Viy Minimum logic HIGH input voltage.
V. Maximum logic LOW input voltage.

Vin Input voltage applied in |, I tests.

Vou Minimum logic HIGH output voltage with output HIGH
current |, flowing out of output.

Vo, Maximum logic LOW output voltage with output LOW current
loL flowing into output.

SWITCHING TERMS

L4, The propagation delay from the clock input LOW to HIGH

transition to the Z output LOW to HIGH transition. Refer to Figure 4.
t._ The. propagation delay from the clock input HIGH to LOW
transition to the Z output HIGH to LOW transition. Refer to Figure 4.
t, (D,) The time required for a LOW logic level to be present at
the D, input prior to the clock input transition from LOW to HIGH
in order for the master ilatch to retain a LOW logic level. Refer to
Figure 7. LOW data must be present at all times between t, max.
and t,, min.

t,, (D)) The time required for a HIGH logic level to be present at
the D, input prior to the clock input transition from LOW to HIGH
in order for the master latch to retain a HIGH logic level. Refer to
Figure.7. HIGH data must be present at all times between t,; max.
and t, min.

t(A) The time, relative to either clock edge, required for the de-
vice to respond to changes on the A address inputs.

ta+ (D)) The propagation delay from the data input LOW to HIGH
transition to the Z output LOW to HIGH transition. Refer to Figure 5.
ta— (D)) The propagation delay from the data input HIGH to LOW
transition to the Z output HIGH to LQW transition. Refer to Figure 5.
t,44(B,C-Z) The propagation delay from the B or C address Input
transition to the Z output LOW to HIGH transition. Refer to Figure 6.
t.,_(B,C-Z) The propagation delay from the B, C address input
transition to the Z output HIGH to LOW transition. Refer to Figure 6.
CPpw ‘L’ The minimum LOW clock pulse width required to write
data into the master latch. Refer to Figure 8.

CI’Pw ‘W The minimum HIGH clock pulse width required to store
information into the slave latch. Refer to Figure 9.
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TYPICAL SWITCHING TIME CHARACTERISTICS

All inputs and outputs loaded with 15 pF capacitance only. Output capacitance is referred to as C,.

Propagation Delay Versus
Ambient Temperature

Propagation Delay Versus
Amblent Temperature

Propagation Delay Versus
Amblient Temperature

(CPt0 2) (D to 2) (Read Address to Z)
60 2 60 - 2
o T ] S T g w0 T
g > cc =5 > I
[ | —
» 50 -+ é 50 < 50 e L
3 - 8 g
B 40 - i = G 40 Z .40
> AN O A I S
2 % fod* 5 3w
= < R tpd g Todt —
[v) s <3 a
< e _— I ]
s 20 £ 20 - pd- | £ 2
S < -
T 10 g 10 Z 10
7 Cp = 15pF ! o CL = 15pF
o, Vee = 5.0V 2 0 T Vg =50V
-55 25 125 -55 25 125 ;8 -55 25 125
Ta — AMBIENT TEMPERATURE —°C TA — AMBIENT TEMPERATURE —*C Ta — AMBIENT TEMPERATURE — °C
Figure 4 Figure 5 Figure 6
Set Up, Release Time
Versus Minimum LOW Minimum HIGH
Ambient Temperature Clock Pulse Width Clock Pulse Width
60 T . 60 T " 60 T
e Cp = 15pF S CL = 15pF H CpL=15pF
S 60 fVvec=50v T 50 fVeg =50V I 50 |Veo=5.0V
s s B
S H =
“v; 40 o 40 o 40
S 4 ]
49 2
a4 3 2 3 2 3
= b4 b4
5 5 8 8
- —— (=1 ZI,' 20 a2
w T |
110 1, <2 10 T
< r sL % § 10 —
& o [-n
0 T 5, §
-55 25 125 -55 25 125 -55 25 125
Ta - AMBIENT TEMPERATURE —°C TaA — AMBIENT TEMPERATURE — °C Ta — AMBIENT TEMPERATURE - °C
Figure 7 Figure 8 Figure 9
SWITCHING TIME WAVEFORMS KEY TO TIMING DIAGRAM
AT LEAST
fe———— AT LEAST CPpwH cppr
WAVEFORM INPUTS OUTPUTS
S — T B S m—
_7 MUST BE WILL BE
tey (D) STEADY STEADY
e ?nix b tsL (D) MAX
— ] f— g (DI MIN | ety (DI MIN
WILL BE
J— M, ANG o
o (A AR y T e S
t(A)
MAX F— —=| 1A} MIN
WILL BE
I s it
Ag,1,2 ADDRESS i ADDRESS k FROMLTOH
- B \ DON'T CARE: CHANGING;
SLE 15v ANY CHANGE STATE
( :M PERMITTED UNKNOWN
Bo,1.2 ) )
ADDRESS ADDRESS j —ADDRESS k
Co,1,2
t e (C2) tog- (B.C-2) Tod+ |- fpd-
pd+ Tt pd- T 02) (02)
A — -
READ LOW IN LOCATION i; READ HIGH READ LOW WRITE LOW IN MAST;:SA/:NEHSOL'\:\I/D?TiN:OBLED:
WRITE A HIGH IN LOCATION i IN LOCATION j LOCATION k

OUTPUT OBSERVED




MSI INTERFACING RULES

Am9338 LOADING RULES (in unit loads)

N Equivalent

lD':‘gei:'aach;:?raily fnput Unit Load Pin Input Output Drive
HIGH  LOW Input/Output  No’s  Unit Load HIGH Low

Advanced Micro Devices 9300/2500 Series 1 1 B,y 1 0.625 —_ —_
FSC Serles 9300 1 1 B, 2 0.625 s b
Advanced Micro Devices 54/7400 1 1 B, 3 0.625 — —_

Tl Series 54/7400 1 1 Zg 4 —_ 20 10

Slgnetics Series 8200 2 2 Zc 5 — 20 10
National Series DM 75/85 1 1 C, 6 0.625 — —
DTL Series 930 12 1 C, 7 0.625 — —_
GND 8 — — —

C, 9 0.625 — —

SLE 10 0.625 — —

CP " 0.625 — —_

DA 12 0.625 —_ —_

A, 13 0.625 — —

A 14 0.625 — —

A, 15 0.625 — —

Vee 16 — — —

Voltage Interface Conditions — LOW & HIGH

INPUT/OUTPUT INTERFACE CONDITIONS

Current Interface Conditions — LOW

VoH, Vin,
o— o0 —— ———— — o
Vi
oL, Vi,
DRIVING DRIVEN
DEVICE DEVICE

OUTPUT DRIVING INPUT LOAD
Low” DRIVEN'LOW"
30
28 v OUTPUT | LOAD
@ 45 minimum LoGIC cc T
5 HIGH"
26 |- “HIGH” QUTPUT
5 VOLTAGE Vo, |
T 24 — I
w
g 2r ViH, |
> 20t~ i _— OFF 'F
T F NOIS MINIMUM LOGIC |
w IMMUNITY "HIGH” INPUT |
Q 18- (High level) VOLTAGE i
=
ON
§ 14} ©° | ¢
12
5 g0l o I
% 1.0 V'LZ l
S 08 MAXIMUM LOGIC = Yo =
g 06 |- "LOW" QUTPUT MAXIMUM LOGIC GNp - =
= 0s VOLTAGE o ' k/oc\)’::rlANgEUT
5 0.4 ——— -
) NOISE Current Interface Conditions — HIGH
02 C IMMUNITY
0.0 (Low level) QUTPUT DRIVING INPUT LpAD
DRIVING DEVICE DRIVEN DEVICE VCC ‘HIGH“ DRIVEN'HIGH"

|

|

|

|

|

|

| 15

| —%
o

|

|

|

— -
{ OFF




Am9338 APPLICATION
THREE ADDRESS ARITHMETIC REGISTER 4-BIT SLICE

SHETL  PREEREEERNE
ouT T dwr amemo  wwP———) CARRY SIGNALS
g2 et aRmameTc , TO NEXT 9340
—q . 3 LOGICUNIT o p— SHIFT R
s KR TS - ouT
SHIFTR
SHIFT L
Am e n
‘0a M1s *22 32 Yob Y1b ‘26 '3b Y02 112 125 '35 '06 '1b '2b 3|
et | Ao TexeR A ik
3,  zin 3 3, nin 7
Ty T I
LOCK
ALU BUS l—"*—‘——1l i eoe
ouTPUTS | )
l 4 1 4 I Py
—{A0a Cp SLE AgDs Cp SLE AgDa Cp SLE AgDa  Cp SLE
A —M Ap Ay Ay
J— M ~ A
s m o338
FR— D w w A w
B ———{81 MULTIPLE 81 MULTIPLE By MULTIPLE By MULTPLE
ADDRESS B,  PORT 8, PORT B, PORT By _ PORT
REGISTER REGISTER REGISTER REGISTER
—c o o o
c —fa < < <
—C2 %8 2 C Z8 I C % Zc C % 2
J 1)1 '—j I
foa '1a 120 %32 b 16 '20 30 10a Ma 122 '3a b '1p '26 ')
SOURCE l S0 am 9309 QUAL 4-INPUT S0 Am 9309 DUAL 4 ~INPUT
REGISTER 1 ' MULTIPLEXER —1s: MULTIPLEXER
L L% 2y z, 2,}2, 2,
T I'7T T T Ty 1
i —F hbdelull M
A typical three address
arithmetic register system Ll 111 1]
where two operands can souRcE 60 s 120 30 to0 b 20 30 o0 1a ¥23 135 100 1o '7b 12
} Am 9309 DUAL 4
be taken from any two REGISTER 2 5 e __1"3 R
registers, operated upon, 2 ‘I-"v ll k) Iﬁlbf Zlb
and the result written in J; -- L
to any register in the system. L
. PHYSICAL DIMENSIONS
Hermetic Molded

Dual-In-Line

760 ,

.020
MIN.

: ; k!
40 110 - e —.I g
050 E E 020

A —M}li Zﬂa’
) f - L
it % 8

o e
Metallization and Pad Layout
77 x 125 Mils ’

.090 o015
ADVANCED
MICRO
DEVICES INC.
901 Thompson Place
Sunnyvale
California 94086
(408) 732-2400
TWX: 910-339-9280
TELEX: 34-6306
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Am93L38

Low-Power 8-Bit Multiple Port Register

Distinctive Characteristics:
e Three address register

e Synchronous or asynchronous operation

* 100% reliability assurance testing in compliance with
MIL STD 883

* 80 mW typical power dissipation.

FUNCTIONAL DESCRIPTION

The Am93L38 is a three-address eight-bit.register organized
as eight words of one bit per word. The register is designed
for high-speed memory applications and is particularly
suitable as the high-speed scratch pad memory in military
and commercial three-address computers, Data can be writ-
ten into one location and simultaneously read from any two
locations.

The register is organized in a master slave arrangement
where there are eight master latches and two slave latches.
Data on the D. input is stored in the master latch selected by
the write address field A during the clock LOW time. Data
from the eight masters is then selected by the two independ-
ent read address fields B, C and stored in the two slave
latches during the clock HIGH time. This eight master two
slave arrangement makes the register indistinguishable from
an eight master eight slave system and allows both the two
read addresses B and C and the write address A to be simul-
taneously applied to the register at the start of a clock cycle.
A slave enable is provided which if held LOW continuously
enables the two slave latches and immediately transfers
information from the master latches to the outputs so that
the memory contents can be scanned asynchronously.

LOGIC DIAGRAM

7

LOADING RULES
In Unit Loads (Notes)

TTL LOADS 93L LOADS
Input Load Factor HIGH LOW HIGH LOW
All Inputs .313 .156 625 .625
Output Drive HIGH LOW .| HIGH Low
Zy, 2o 6 3 12 12

NOTES:
1) A TTL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 zA

2) algﬂ. unit load is specified as 0.3 V at —400 xA LOW, 2.4 V at 20 A

3) Enoudh output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.

LOGIC SYMBOL

12 11 10

15— AgDs Cp SLE
19— Ay
13—{A2
B Am93L38
=% gaiT
2—4 By MULTIPLE
3—{B; PORT
REGISTER
9—Co
7—¢c,
6—C) Zp Zc
4 5

Vcc = PIN 16
GND = PIN B

Am93L38 ORDERING INFORMATION

£h
PRl
e
Package &L Order

Type P Number
16-Pin Molded DIP ¢y, ¥ U6M93L3859X
16-Pin Hermetic DIP U7B93L3859X
16-Pin Hermetic DIP, U7B93L3851X
16-Pin Hermetic FI U4193L3851X
Dice UXX93L38XXD

Note The dice supplied will contain units which meet both 0°C to
+75°C and —55°C to +125°C temperature ranges.

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+7V
DC Voltage Applied to Outputs for High Output State —0.5 Vto +Vcc max
DC Input Voitage —~0.5Vto +55V
Output Current, Into Outputs 30 mA

DC Input Current (Note 1)

—30mAto +5.0mA

Note 1. Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmO3L4059X  T,=0°C to +75°C Vec =475Vt 525V
Amg3L4051X  T,=—55°C to +125°C Vee = 4.50 V1o 550 V

Parameters Description ' Test Conditions Min. Typ. {Note 1) Max. Units
Vee = MIN,, Iy = —0.4 mA
V Output HIGH Voltage cc ' OH 24 X I
oH P 9 Vin=Viqorvy 36 Volts
Vo Output LOW Voltage Vee = MIN,, Ig = 4.92mA 0.15 0.3 Volts
Vin=Vigorv,
Vi Input HIGH Leve! Guaranteed lnPut logical HIGH 20 Volts
voltage for all inputs
Vi Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all Inputs
93L Unit Load
I = . =0. —0.25 —0.4 A
(Note 2) Input LOW Current Voo = MAX., Vi = 0.3V 0 m
93L Unit Load
Vee = MAX, V) =24V 2.0 20 A
" Input HIGH Current ce ™ 3
(Note 2) Input HIGH Current Vee = MAX,, V) =55V 1.0 mA
lse Output Short Circuit Current Vee = MAX, Vo =00V -10 —22 —40 mA
lee Power Supply Current Vee = MAX. 22 37 mA

Notes: 1) Typical limits are at V.. = 6.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtalned by multiplying unit load current by the 93L input load factor. (See loading rules)

SWITCHING CHARACTERISTICS (7, = 25°C) (V¢ = 5.0V,C_ = 15pF)

Parameters Test Conditions Min Typ Max Units
tay Turn Off Delay CP to Output A =B =C 23 45 100 ns
0.1,2 = F0,1,2 = Yo,1,2

tod_ Turn On Delay CP to Output 22 41 a0 ns
Ly (D\-2) Turn Off Delay Data to Output SE-L 45 85 175 ns.
toa— (D7) Turn On Delay Data to Output 55 100 202 ns
[ (B,C-2) Turn Off Delay Address to Output C,=H 20 50 111 ns
Ip,,_‘(B,c-Z) Turn On Delay Address to Output 50 125 254 ns
tu (D) Set Up Time HIGH Data 20 49 75 ns
t. (D)) Set Up Time LOW Data 18 31 47

t, (A) Set Up Time, Address Inputs , 18 a8 75 ns
CP,, ‘L Minimum LOW Clock Pulse Width 24 37

P, H' Minimum HIGH Clock Pulse Width 22 | a4 ne

SWITCHING TIME WAVEFORMS

= —

OUTPUT {

ADVANCED
MICRO

DEVICES INC,
901 Thompson Place
Sunnyvale
California 94086
(408) 732-2400

TWX: 910-339-9280
TELEX: 34-6306
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Am9340

Four-Bit Arithmetic Logic Unit

Distinctive Characteristics

Provides addition and subtraction and two logic func- L
tions.

Typical add time of only 20ns and subtract time of
only 25ns for 4 bits.

Provision made for full look-ahead arithmetic over 16-
bit words without additional carry package.

Can be operated in ripple-block mode to give typical °
addition time of only 47ns for 28-bit words without
additional carry packages.

100% reliability assurance testing in compliance with

MIL-STD-883

Electrically tested and optically inspected die for the
assemblers of hybrid products

Mixing privileges for obtaining price discounts.
Refer to price list

FUNCTIONAL DESCRIPTION

The Am9340 is a high speed Arithmetic Logic Unit which can perform two .
arithmetic operations and two logic functions on two binary 4-bit words,

The arithmetic operations are add and subtract and the logic functions
are AND and EXCLUSIVE OR for active LOW data inputs and OR and
EQUIVALENCE for active HIGH data inputs, The operation performed by
the Arithmetic Logic Unit is determined by two select inputs So and S).

The Am9340 can perform arithmetic operations in 1's or 2's complement
arithmetic and incorporates full internal look-ahead for high-speed opera-
tions.

LOGIC SYMBOL

Active LOW Active HIGH

7116105 948

Pidl |

105948

LT

Provision is_made for external look-ahead by using the (CP) carry propa- 14 —of c_f0 B0 A1 81 A2 B2 Ay 85 COE 1a—] cx_/0 Bo A1 B1 A28 A3 83 CcoE
gate and (CO/CG) carry out/carry generate functions. An input carry 13—ofcry 1—dev |
network on the Arithmetic Logic Unit allows full look-ahead over the first 160 C6. coicsfo—22 ) ! CO/eX 22
sixteen bits of a word and ripple-block carry between subsequent word ‘5_°cp'2 w””:;‘?:;‘:nmc o anmARmETIC
increments of 12 bits. This ripple-block carry method of cascading units CG’Z LOGIC UNIT 12 LOGIC UNIT
is accomplished by having the (COE) carry out enable input HIGH at the 7= G wlo—2z 7T ovb—2
most significant unit in each block so as to give a carry-out signal from 2=—1% 2—1% F—
the carry out/carry generate output. This carry-out signal is then used as 3 Sk B R Ry 3 N fOF Fy Ey
the carry-in signal to the next block. The COE inputs for all other units
are tied to ground as shown in Figure 3. This ripple-block method of T TT T I I
addition and subtraction gives high-speed operation 60ns typical addition 18 19 20 2 B 19 20 21
time for 40-bit words, without additional carry packages.
The Am9340 can be used with either active LOW or active HIGH data
inputs. In the active HIGH case although the look-ahead carry inputs and
outputs are not carry generate and carry propagate, but are labelled Vec = PIN24
Cx and Cv respectively they are still connected in the same manner as GND = PIN 12
the active LOW case.
LOGIC DIAGRAM
CG -19CP -19CG -2pCP -29CG -39 Ag 789 Ay 8 A, ﬁz Ay 783 §so Sy
- s e o | 1 e Y

CE::H-‘_

Package “Order

Type Number
Molded DIP AM934059C
Hermetic DIP UBN934059X
Hermetic DIP UBN934051X
Hermetic Flat.Pa U4M934051X
. UXX9340XXD

Note: The dice supplied will contain units which meet both 0°C to

+75°C and. —55°C to -+ 125°C temperature range.

CONNECTION DIAGRAM
Top View

T N
Voo 5 GG F3 F2 Fi FoTG3C0,CR,C6 (T

O000000000000

24 23 22 21 20 19 18 17 16 15 14 13

® ;34 56 78 910011

M| N[ NRNIE| N SR
COE Sy S; Ay Ay Ay Ag B3 B, By ByGND
NOTE: PIN 1 [s marked for orientation.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

v

- 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 ~0.5Vto +7\
DC Voltage Applied to Outputs for High Output State —0.5Vto +V.c ma:
DC Input Voltage —0.5Vto +5.5\
Output Current, Into Outputs 30 m/
DC Input Current —30mAto +50m

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am934059X T, = 0°C to +75°C Ve =50V £5%
AmMY34051X T, = —55°C to +-125°C V. =50V £10%
Parameters Description Test Conditions Min Typ (Note 1) Max Units
Vee = MIN, 15y = —0.8 mA
V Output HIGH Voltage cc ' 'OH 2.4 3.6 Volts
o Vin=VinorVy
Vee = MIN,, 15 = 16.0 mA
\ Output LOW Voltage cc > oL 0.2 0.4 Volts
o P ¢ Vin=VigorVy
Vi Input HIGH Level Guaranteed lnPut logical HIGH 20 Volts
voltage for all inputs
v, Input LOW Level Guaranteed in;?ut logical LOW 0.8 Volts
voltage for all inputs
Unit Load
I, (Note 2 = MAX,V, =04V —1.0 ~1.6 A
w (Note2) Input LOW Current Vee =M IN : m
Unit Load
Vee = MAX, V=24V 6.0 40 A
iy (Note2) | Input HIGH Current cc N K
Input HIGH Current Vee = MAX, V=55V 1.0 mA
Vee = MAX,, — —
Isc Output Short Circuit Current cc Am934051X g 100 mA
Vour =00V Amg34059X | —30 —100
So=Be; =0V Am934051X 85 127
lec Power Supply Current All other inputs = 4.5V mA
Ve = MAX. Am934059X 85 128

Notes: 1) Typical limits are at V.. = 5.0V, 25°C ambient and maximum loading. .
2) Actual input currents are obtained by multiplying unit load current by input load factor (See Loading Rules).

Switching Characteristics (T, =25°C) Test Conditions Min Typ Max Units
ta. | Turn Off Delay (B, to F;) Add Mode 10 20 30 ns
t.q_. | Turn On Delay (B, to F;) Add Mode 10 20 30 ns
ta, | Turn Off Delay (B, to F,) Subtract Mode 12 25 38 . ns
t.a_ | Turn On Delay (B, to F;) Subtract Mode 12 24 36 ns
.. | Turn Off Delay (B, to CO/CG) Add Mode 7 13 19 ns

Vee =5.0V,C =15pF

t.a_ | Turn On Delay (B, to CO/CG) Add Mode 7 13 19 ns
tqs | Turn Off Delay (B, to CO/CG) Subtract Mode Ret:r:c;o’:;(gztr;rﬁble 9 17 25 ns
LA Turn On Delay (B, to CO/CG) Subtract Mode 9 17 25 ns
' 7

7

%4, | Turn Off Delay (CG_, to CO/CG) 13 19 ns
t.u_ | Turn On Delay (CG, to CO/CG) 13 19 ns
t,q, | Turn Off Delay (CG ; to Fy) 11 23 35 ns

Turn On Delay (CG , to F;) . 10 19 29 ns
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JEFINITION OF TERMS

UBSCRIPT TERMS:

Forward, applying to LOW inputs.

HIGH, applying to a HIGH logic level or when used with V¢ to
wdicate high V¢ value.

Input.

LOW, applying to LOW logic level or when used with V. to
idicate low V¢ value,
+ Output.

Reverse, applying to HIGH inputs.

UNCTIONAL TERMS:

Active LOW Data A inputsi =0, 1, 2, 3.

Active LOW Data B inputsi =0, 1, 2, 3.

_; Active LOW Carry Generate input from i'th previous ALU
= 1, 2, 3.

5_i Active LOW Carry Propagate input from i'th previous ALU
=1,2

'OE Carry Out Enable input. When this input is HIGH the CO/CG
utput is a carry out signal and can be used to form a block ripple
arry ALU. When the COE input is LOW CO/CG output is the carry
enerate signal which is used for lookahead operation.

'0/CG Active LOW Carry Out/Carry Generate output. A HIGH
gic level on COE input gives Carry Out, a LOW level Carry Gen-
rate.

P Active LOW Carry Propagate output used in conjunction with
ther CG and CP signals for lookahead operation.

" Active LOW Data Outputs of ALU i=0, 1, 2, 3.

‘an-Out The logic HIGH or LOW output drive capability in terms
f Input Unit Loads.

i, Control inputs determine the arithmetic or logic function obeyed
=0,1.

Init Load One T2L gate input load. In the HIGH state it is equal to
L2 pA at 2.4 V and in the LOW state it is equal to 1.6 mA at 0.4 V.

OPERATIONAL TERMS:

I, Forward input load current.

loy Output HIGH current forced out of output in Vg, test.

lo, Output LOW current forced into the output in Vg test.

l,4 Reverse input load current.

lcc The current drawn by the device under a +5.0 V power supply
bias with inputs S,, By, B,, B, B; at 0V and all other inputs and
outputs open circuit.

Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy  Minimum logic HIGH input voltage. Refer to Figure 2.

V,, Maximum logic LOW input voltage. Refer to Figure 2.

Vo Minimum logic HIGH output voltage with output HIGH current
lon flowing out of output.

Voo Maximum logic LOW output voltage with output LOW current
lo, into output.

SWITCHING TERMS: (All switching times are measured at the 1.5V
logic level.)

tpd+_(§° i-’,) The propagation delay from the Eo input transition to
the F3 output LOW to HIGH transition.

pd (B F3) The propagation delay from the Bo input transition to
the F3 output HIGH to LOW transition.

L (B CO/CG) The propagation delay from the B0 input transi-
tion to the CO/CG output LOW to HIGH transition.

t,,. (B,CO/CG) The propagation delay from the By input transi-
tion to the CO/CG output HIGH to LOW transition.

LN (CG,CO/CG) The propagation delay from the CG_, input
transition to the CO/CG LOW to HIGH transition. ‘
ta (CG CO/CG) The propagation delay from the C_G_3 input
transmon to the CO/CG HIGH to LOW transition.

Loy (CG, F,) The propagation delay from the CG _; input transi-
tion to the F, output LOW to HIGH transition.

ta (CG F,) The propagation delay from the CG _, input transi-
tlon to the F output HIGH to LOW transition.
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SWITCHING TEST TABLE

Parameter Operation Inputs at 4.5V Inputs at GND Waveform
B Add 5,86, CP.,, B, B, §1 A A Au By B, :
pd— 0" 3 .

toas (Bo ) G T8 S0 Sy A A Ay A

pd+ 10 3 Subtract CG_,CP_,B 0 O Ao Ay Ay Ay 2
ta— (Bo Fy) -l (A B, B,

t ., (B,CO/CG) —_ = = = = R —

pdt+ =0 Add $»CG.,,CP_,B,,B,B ,COE, A, A, A, A 1
t4— (B, CO/CG) d o - ML B B By S, 00 A1 Agr Ay

t (§ CO/CG) . S,S,COE,_,_,K,A

pd+ Bo 2 t ¢G_,CP or O YUK, Agy A Az Ay

t,. (8, COTCE) Subtrac N . 5, B, 8, 2
thgs (€6, CO/CO) Add Sq CG., CO.,; 5,8, B, B, B, 1
t,q_ (CG., CO/CG) COE, R, A, A, A, cp,, cP,

foas (CG3 Fy) Add So, @»I’P_G;Z'EB S, By, Bi By 1
Ly (GG, Fy) o A Az Ay CP_,,CP_,

SWITCHING WAVEFORMS

INPUT UNDER
TEST

OuUTPUT
WAVEFORM 1

OUTPUT
WAVEFORM 2

Figure 1

INPUT/OUTPUT INTERFACE CONDITIONS

Voltage Interface Conditions — LOW & HIGH

Current Interface Conditions — LOW

OUTPUT DRIVING INPUT LOAD
“Low" l DRIVEN “LOW”
Vee outPUT | LOAD
30 |
@ 2«3P MINIMUM LOGIC 3 , "
= 26 "HIGH” OUTPUT
S VOLTAGE VoH,
T 24
9 224 v, l
z 1K OFF
I 2
5 20
=R NOISE MINIMUM LOGIC |
w e IMMUNITY “HIGH"” INPUT O
2 18k (High level) VOLTAGE '
g 141 ON
> 12 ) I T
oL
g 10 Vi, = GNDTF | =
S 08| maximuM LOGIC iy
S oeL “towouteur |, MAXIMUM LOGIC .
z 04 VOLTAGE oLy & ur I}/OOWLTT&W Current Interface Conditions — HIGH
> 0. -
o
02 |Mhn£1%|rﬁlerv . OUTPUT DRIVING | INPUT LOAD
00 (Low level) Vee HIGH H DRIVEN “HIGH!
DRIVING DEVICE DRIVEN DEVICE [
Vo, ViH, |
o—1 ’—o ________ o] o
Voi, iL, ON |
'oH I "IH
. ——
DRIVING DRIVEN A OFF
DEVICE DEVICE
OFF I
= GND'— ] =

Figure 2




MSI INTERFACING RULES

X Equivalent
Interfacing Input Unit Load
Digital Family HIGH LOW

Advanced Micro Devices 9300/2500 Series 1 1
FSC Series 9300 1 1
Tl Series 54/7400 1 1
Signetics Series 8200 2 2
National Series DM 75/85 1 1
DTL Series 930 12 1
Table |
USER NOTES

WN =

. Arithmetic operations are performed on a word basis,
. Logic operations are performed on a bit basis.
. Arithmetic in 1's complement requires an end-around carry.

. Subtraction in 2’s complement requires a carry-in (ﬁ_1 =

This is obtained by connecting the CO/CG output of the last
ALU to the CG_q input of the first ALU.

LOW) active LOW case, {CX_q = HIGH) active HIGH case.
This is obtained by connecting Sg to CG_q for the active LOW
case and Sg through an inverter to CX_q for the active
HIGH case.

Am9340 LOADING RULES (in unit loads)

Input
Unit Output Drive
Input/Output PinNo.’s Load HIGH LOW
COE 1 1.5 — —
S, 2 1 —_ —
S, 3 1 — —
A, 4 3 — —
A, 5 3 — —
A 6 3 — —
A, 7 3 — —
B, 8 3 - —
B, 9 3 — —
B, 10 3 — —
B, 1 3 — —
GND 12 - — —
CP,, 13 1 — —_
CG,, 14 3 —_ —_
CP, 15 1 —_ —
[ 16 2 — —
CG, 17 1 — —
F 18 — 20 10
F, 19 - 20 10
F, 20 - 20 10
F, 21 — 20 10
co/cé 22 — 20 10
cP 23 — 20 10
Vee 24 — — —
Table 11

OPERATION TABLE

Control Inputs Active LOW Inputs and Outputs Active HIGH Inputs and Outputs
S, S, Function Function
L L A SUBTRACT B A SUBTRACT B
H L A ADD B A ADD B
L H A EXCLUSIVE OR B A EQUIVALENCE B
H H A AND B’ A OR B

H = HIGH Voltage Level
L = LOW Voltage Level

Table Iil
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Am9340 APPLICATION
Ao By Ay By Ay By Ag By r__"‘_?Ts—_T_____—_;; Ba_"_9_39_"1:57[):‘7&_11_—_—2\_2—8_12_/\1515\553’;5?;]
' |
| 1 1 [y
CARRY IN | cc 20 Bo A1 Bi Az B2 A3 B COg I 5.r0 By Ay By Ay By A3By COp 5. %0 Bg Ay By Az By Ay "a COg . fo B A1 B; A28 4385 O
<ers <o coxelor] wealp] o cfod CARRY OUT
I P 0 PO ‘—:, 25 A
o jzs-; oo ., ! E §f: A _’°§:7'2° R R &:
$y Sio6 B f R | o R M f foF Ey I I |
| I
|.
I |
f ] T 1 I
o Fr 2 Py L Faff®____ FFeFofy Fafiafafis |
16-Bit Full Look-ahead ALU ) TYPICAL DELAY TABLE
Four.Am9340 ALU’s can be connected together to form a- WORD LENGTH ADD SUBTRACT
16-bit full fook-ahead ALU. This ALU can work in 1's or 2's (in bits) (in ns) (in ns})
complement arithmetic representations and in the active LOW -
or active HIGH logic representations. If longer word lengths ) 1-4 20 25
are required 12-bit ALU blocks connected as shown in the 5-16 34 39
dashed portion of the diagram can be cascaded at the end of 17-28 47 52
the 16-bit full.look-ahead portion. . 29-40 60 65
41-52 73 78
53-64 86 91
65-76 99 104
, 77-88 114 127
89-100 127 140
Figure 3
PHYSICAL DIMENSIONS PHYSICAL DIMENSIONS
Hermetic Dual In-Line Molded Dual-In-Line
LALAMAAAAN Patatatatatofatatatatal
24 13 2& =y
.545
515
i
1 12 12
ATATATRTATAVATETATATTS WV
| 1.200
r 120 i R =
160 — 020 MIN
# WHNWWIW =
009
125 875
MIN. 110J L 070.] l..lt. o3 i __I |__ o_g_”__ /—— 25——\
.090 035 015
Metallization and Pad Layout
24 Vee
23¢CP
22806
21F3
20Fp
e ADVANCED
8o MICRO
17863 DEVICES INC.
1662 901 Thompson Place
:i%zz Sunnyvale
N California 94086
(408) 732-2400
90 x 111 Mils TLX: 34-6306
006 TWX: 910-339-9280
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Am93L40

Low-Power Four-Bit Arithmetic Logic Unit

Distinctive Characteristics
* 110 mw typical power dissipation.

® 56 ns typical four bit add time.

® 100% reliability assurance testing in compliance with
MIL STD 883

* Look-ahead carry between packages with no other
components.

FUNCTIONAL DESCRIPTION

The Am93L40 is a high-speed arithmetic logic unit which can perform two
arithmetic operations and two logic functions on two binary 4-bit words.
The arithmetic operations are add and subtract and the logic functions
are AND and EXCLUSIVE OR for active LOW data inputs and OR and
EQUIVALENCE for active HIGH data inputs. The operation performed by the
Arithmetic Logic Unit is determined by two select inputs So and Si. The

LOGIC SYMBOL

Active LOW

Active HIGH

Am93L40 can perform arithmetic operations in 1's or 2's complement arith- 71N 61105948 1 7161085 948 1
metic and incorporates full internal lock-ahead for high-speed operations. LHHLM I l I [ l | l | I l
Provision is_made for external look-ahead by using the (CP) carry propagate A A A s
and (CO/CG) carry out/carry generate functions. An input carry network on 14 —of cg_fo %o M1 81 A2 82 A3 By coE e ox 0 o A1 81 4282 438, CoE
i the Arithmetic Logic Unit allows full look-ahead over the first sixteen bits 13—0| cP. 13—qcv,,
! of a word and ripple block carry bet sub 1t word ir ts of 16—0fco_, Am93L40 P2 o, Amg3L40 O *
12 bits. This ripple block carry method of cascading units is accomplished 15 Cr,  4BITARITHMETIC 15 CY_,  4BIT ARITHMETIC
by having the (COE) carry out enable input HIGH at the most significant ,,_qm' LOGIC UNIT e—lex LOGIC UNIT
unit in each block so as to give a carry out signal from the carry out/ ,js -3 o~ 1. 2 cvp—23
carry generate output. This carry out signal is then used as the carry in 21— s“ _S°
signal to the next block. The COE inputs for all other units are tied to ground. 1 Fg Fy Fp Py s ‘g Py Fy By
The Am93L40 can be used with either active LOW or active HIGH data T 777 | R
inputs. In the active HIGH case the look-ahead carry inputs and outputs B 18 20 2 8 19 20 2
. are not carry generate and carry propagate, but are labelled Cx and Cv
respectively. They are still connected in the same manner as the active
case.
Vee = PIN24
GND = PIN 12
LOADING RULES OPERATION TABLE
In Unit Loads (Notes)
TTL LOADS  93L LOADS
Input Load Factor HIGH LOW |HIGH LOW
————— Active LOW Active HIGH
8, 5,CP_,CP_,CG_, | 05 025 | 1.0 1.0 c
Ll ontrol Inputs | Inputs and Outputs | Inputs and Outputs
COE 05 0375 1'0’ 15 o Sy Function Function
CG_, 1.0 05 20 20 L L ASUBTRACT B A SUBTRACT B
AllA, all B, CG_, 1.5 0.75 3.0 3.0 H L A ADD B AADDB
Output Drive HIGH LOW |HIGH LOW L H A EXCLUSIVE ORB | AEQUIVALENCE B
All outputs 10 3 20 12 H H A ANDB AORB

NOTES:
1) AlTLL unit load is specified as 0.4 V at —1.6 mA LOW, 2.4 V at 40 zA

2) A 93]: unit load is specified as 0.3 V at —400 zA LOW, 2.4 V at 20 pA

3) Enough output LOW current is available to mix TTL and 93L loads and
still meet the 93L requirement of a V, of 0.3 V.

Note: Arithmetic operations (Si = L) are performed on a word basis; logic
operations (S1 = H) are performed on a bit basis.

Am93L40 ORDERING INFORMATION

Package Order
Type Number
24-Pin Molded DIP AM93L4059C
24-Pin Hermetic DIP UBN93L4059X
24-Pin Hermetic DIR UBN93L4051X
24-Pin Hermetic Fla U4M83L4051X
i X UXX93L40XXD

Note: The dice supplied will contain units which meet both 0°C to

+75°C and —55°C to +125°C temperature range.

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+7V
DC Voltage Applied to Outputs for High Output State —0.5Vto +V¢ max
DC Input Voltage ~0.5Vto +55V
Output Current, Into Outputs 30 mA

DC Input Current (Note 1)

—30 mA to +5.0 mA

Note 1.

Maximum current defined by DC input voltage.
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ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

Am3LIBEIX T, =00C to +75°C Voo = 475V 105.25V
AmY3L3B5TIX  T,=-—55°Cto +1259C V.. = 4.50 V1o 550 V
Parameters Description Test Conditions Min. TYP. (Note 1) Max. Units
Vee = MIN,, 15, = —0.24 mA .
V, Output HIGH Voltage cC v OH 24 3.6 Volts
oA Vin = Vigor Vi,
Vou Output LOW Voltage Vee =MIN,, lo, = 4.92 mA 0.15 0.3 Volts
Vin="VigorVy
Vi Input HIGH Level Guaranteed input logical HIGH 20 Volts
‘ voltage for all inputs
A Input LOW Level Guaranteed input logical LOW 0.7 Volts
voltage for all inputs
93L Unit Load
! Vee = MAX,, =0. —0.25 —0.4 m
(Note 2) Input LOW Current cc Vin =03V 0 A
93L Unit Load Ve = MAX,, Vg = 24V 20 20 A
Iy Input HIGH Current cc v UINT ’ a
(Note 2) Input HIGH Current Vee = MAX,, V) =55V 1.0 mA
cc IN
Isc Output Short Circuit Current Vee =MAX, Vo =00V —-2.5 —25 mA
lec Power Supply Current Vee = MAX. 16 33 mA
Notes: 1) Typical limits are at V.. = 6.0V, 25°C ambient and maximum loading.
2) Actual input currents are obtained by multiplying unit load current by the 93L input load factor. (See loading rules)
SWITCHING CHARACTERISTICS (1, = 25°C) (Ve = 50V, C, = 15pF)
Parameters Test Conditions Min Typ Max Units
L Turn Off Delay CP to Output - 23 45 68 ns
Ao 12 =B 12=Cy 2
L Turn On Delay CP to Output 22 M 63 ns
L (D,-2) Turn Off Delay Data to Output SE=L 45 85 130 ns
toa_ (D4-2) Turn On Delay Data to Output 55 100 156 ns
toay (B,C-2) Turn Off Delay Address to Output C.=H 20 50 78 ns
t.a_ (B,C-2) Turn On Delay Address to Output ? 50 125 195 ns
t,, (D) Set Up Time HIGH Data 20 49 75 ns
t, (D) Set Up Time LOW Data 18 31 47
ns
t, (A) Set Up Time, Address Inputs 18 38 75
CcP,, ‘L Minimum LOW Clock Pulse Width 24 37
ns
CF'F,w ‘H Minimum HIGH Clock Pulse Width 22 34
SWITCHING TIME WAVEFORMS
AT LEAST
|e——AT LEAST CP M CPouL
\ A Fj‘_
c —_ —_ N J—
’ —J —
o tsHD) ] 15 (D) MAX
e tgL (D) MIN —] g0 MIN
- T R =
7171111 g\ C -
LA Fe—ty0a) Mty
Ao,1,2 ADDRESS k
SCE % 15V
B0,1.2 ADDRESS i ADDRESS | —ADDRESS k.
€012 ADVANCED
‘ toa o MICRO
tpgs (Cp2) tpa- (8.C-2) 02) ~ 0z DEVICES INC.
901 Thompson Place
Zgc % — —ﬁﬁ - Sunnyvale
California 94086
READ LOW IN LOCATION i; READ HIGH READ LOW WRITE LOW IN MASTERS AND SLAVES ENABLED; (408) 732-2400
WAITE ATIGH IN LOCATION i IN LOCATION j LOCATION k D%&:E:g"é‘si:{/‘;go TWX: 910-339-9280
TELEX: 34-6306
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Am9341- Am54/74181

Four Bit Arithmetic Logic Unit/Function Generator

Distinctive Characteristics:

* Provides 16 arithmetic operations including add, ® Full look-ahead for high-speed arithmetic operation

subtract, double and compare: on long words.

® Provides ALL 16 possible logic operations of two * 100% reliability assurance testing in compliance
variables in typically 19 ns. with MIL STD 883.

e Typical add time for 4 bits of only 19 ns, and typical * Mixing privileges for obtaining price discounts. Refer
carry time of 12 ns. to price list.
FUNCTIONAL DESCRIPTION LOGIC SYMBOLS ‘

The Am54/74181 Is a 4-bit high-speed parallel Arithmetic LOQIC Unit
(ALU)/Dlgnal Function Generator. When the mode control (M) is held

OW the circuit performs under control of four function select lines 16
arlthmellc operations, the most important being add and subtract, on two
4-bit parallel -binary words. When the mode contral is held HIGH the
circuit per!orms, under control of the four function select lines sixteen

logic operations on an individual bit basis between the two four-bit ACTIVE LOW ACTIVE HIGH

parallel words. 23 2 2 20 188 2 n 2 21 20 19 18

An open collector A = B output is provided so that equivalence of two é A (! l 'L L l |i I | | l

parallel words can be made by connecting A = B outputs of several a9 B A By Ay By A3 By Ay & Ay B Ay By A3 B3
ALU’s together. ?»—]c, Cnvd 18 7—0|C, corajpo—1s
An internal full look-ahead carry scheme is used for high-speed arith- 8= Am54/74181 aaf—ra ETTHY Am54/74181 A e
metic operations and provision made for further look-ahead by providing “j:ﬂ ALU “ b ALU of—u
carry propagate (P) and carry generate (G) outputs. These carry signals :_s‘ sp— f 5;

can be used as inputs to the Am54/74182 look-ahead carry generator to 3_5§ fo £ I ] ol P 5 % [ el
form long word length high-speed parallel arithmetic logic units. Addition

time for sixteen-bit words with four Am54/74181 ALU's and one Am T T i I I | |
54/74182 look- ahead generator is only 31 ns. B 10 " 13 ° 1 n 1

For systems where ultra high-speed is not required, the carry output
signal {Cn+4) can be used to provide ripple~block arithmetic operations. Ve = PIN 24
The ALU can be used with either active HIGH or active LOW inputs and GND = PIN 12
can also be expanded with the Am54/74182 look-ahead carry generator
in either mode. The interconnection patterns are identical for both cases.

LOGIC DIAGRAM

C, M Ay By A B, A, 8, a3 B3
v T3 g g ¢
So
= = = s
| 1 e —— 7 = 253
) o f
— {i— et A=
T 1 1T 1 1T 11
? 2 o |
TFo Te, A-8B Te, 17, 7 Coig 1G
Am54/74181-Am9341 CONNECT'ON. DIAGRAM
ORDERING INFORMATION Top View R
54/74»181 9341 Vee A1 B 182 32 A3 By G Coa® 3
Package Temperature Orde Order [BIn r] mininininininl r] ﬂ
Type Range ¥ %ii\'ﬁmber Number 24 23 22 21 2019 18 17 16 15 14 13
Molded DIP , 0°C to +7§°Gi SN74181N AmS341C
Hermetic DIP : C_ ¢ SN74181J UBN934159X
Hermetic DIP 259G ~ SN54181J UBN934151X
Hermetic Flat Pak U4M934151X
Dice SN54181D  UXX9341XXD °
1 2 3 4 5 6 7 8 910 11 12

NOTE: Théﬁd"% upplied wﬁ contain units which meet both 0°C to +75°C l—l [—”—”—' L“—”—”—”—I l—lu I—I

and; =55°C to +125°C temperature ranges. By Ap S35 S1 Sg Cq M F Fq Fy GND

NOTE: Pin 1 is marked for orientation.
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MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature —65°C to 4+150°C
Temperature (Ambient) Under Bias —55°C to +125°C
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —0.5Vto 47V
DC Voltage Applied to Outputs for HIGH Output State —0.5V 10 4V max
DC Input Voltage —0.5Vto 455V
Output Current, Into Outputs 30 mA

DC Input Current

—30mA to +5 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise noted)

Am74181 Ta =0°Cto+70°C Vee = 5.0V 5% (COM'L) MIN. = 4.75V MAX. = 5.25V
Am54181 Ta=-55"Cto +125°C Vee = 5.0V £10% (MIL) MIN. = 4.5V MAX. = 5.5V Typ.
Parameters Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Output HIGH Voltage Vee =MIN,, | = —800uA
Vou {Except A=B Output) Vﬁ\?= Viyor \0/:-:_ 2.4 3.4 Voits
Vee = MIN,, lpg = 16mA
VoL Output LOW Voltage VIN = VIH or Vi 0.2 0.4 Volts
Vin Input HIGH Level fGc'l:aar'alr;:;e‘::ltsln;:vut logical HIGH voltage 2 v Volts
viL tnput LOW Level z‘:aa':"i'nf:t;"p ut logical LOW voltage 0.8 Volts
Vi Input Clamp Voltage Vee = MIN, |y = —12mA -1.5 Volts
Vee = MIN, Vo = 5.5V
loH Output HIGH Current for A=B Qutput 250 uA
VIN=ViHOr ViL
M -1.6
i Input LOW Current Aior Bi Voe = MAX., V) = 0.5V —48 mA
{Note 3) S; ’ : —6.4
Cn -8
M 40
" AjorBj 120
(Note 3) Input HIGH Current Si Vee = MAX, VN = 2.7V 160 MA
Cn 200
] input HIGH Current Vee = MAX,, V) = 5.5V 1 mA
utput Short Circuit Current 4 -2 —!
Isc ?No‘t)e 4;S¢gxc:)t A=BCOutput) Ve = MAX. 2:34 _13 _gi mA
Note 5 Amb4 88 127
A Am74 88 140
lcc Power Supply Current Vee = MAX, Note & Amea o4 prov mA
B Am74 94 150
Notes: 1. For conditions shown as MIN, or MA X,, use the appropriate value specified under Electrical Characteristics for the applicable device type.

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

1
2
3. Actual input currents = United Load Current x Input Load Factor (See Loading Rules).
4,
5

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

. lcc is measured under two conditions.
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.

DEFINITION OF TERMS

SUBSCRIPT TERMS:

H HIGH, applying to a HIGH logic level or when used with Vee to
indicate high V. value.

1 Input.

L LOW, applying to LOW logic level or when used with V.. to
indicate low V. value.

0 Output.

FUNCTIONAL TERMS:

Ii Active LOW Data Ainputs i =0,1,2,3.

A =B Open collector output. This output can be ‘AND tied’ to
other A = B outputs to form equivalence over complete word length.
B, Active LOW Data B inputs i = 0, 1,2, 3.

C, Active HIGH Carry In to nth ALU bit.

C,,+ Active HIGH Carry Out of n+4th ALU bit.

Fi Active LOW Data Outputs of ALUi=0,1,2,3.

Fan-Out The logic HIGH or LOW output drive capability in terms
of Input Unit Loads.

G Active LOW carry generate output for use in multi-level look-
ahead schemes.

2.172M  Mode input controls whether arithmetic or logic operation.

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

S; Control inputs determine the arithmetic or logic function obeyec
i=0,1,23.

Unit Load One T2L gate input load. In the HIGH state it is equal t
40pA at 2.4V and in the LOW state it is equal to 1.6mA at 0.4\

OPERATIONAL TERMS:

I, Forward input load current, for unit input load.

loy Output HIGH current, forced out of output in V, test.
lo, Output LOW current, forced into the output in V test.
1, Reverse input load current with V,,, applied to input.
Negative Current Current flowing out of the device.

Positive Current Current flowing into the device.

Viy  Minimum logic HIGH input voltage. Refer to figure 3.

V,. Maximum logic LOW input voltage. Refer to figure 3.

Vou Minimum logic HIGH output voltage with output HIGH curren
lon flowing out of output.

Vo, Maximum logic LOW output voltage with output LOW currer
I into output.



DIFF MODE TEST TABLE
FUNCTION INPUTS: S, =S, =45V,5,=S, =M =0V

TEST TABLES

SUM MODE TEST TABLE
FUNCTION INPUTS: §,=8;,=45V,5,=§5,=M=0V

0
O;her lrg)ll‘ll Other Data Inputs °;h" I“BPI:IL Other Data Inputs
Input | _Same Output|Output Input | Same Output| Output
Para- | Under |Apply |Apply| Apply Apply Under (Wave- Para- | Under |Apply |Apply| Apply Apply | Under| Wave-
meter | Test 45V | OV 4asvVv oV Test | form _meter | Test [45V | OV a5V ov Test | form
0 . —- - — - T Sl SRR i
pd+ - - | Remaining| Remaining > _led+ | A B |N Remaining c >
o A, |[None| B X B,C, F(zdl 1 o i ; one| "X nd B ' FGz) 1
Tt — — R 3 inil - s R Remaining| o,
_Yar | B | & | None|Remaining| Remaining) (> | _edx | g | A [None|Remainingl g >yl 4
toa— - A B,C, H__‘V o ,i‘: 1 [ he JEEN l,i -
t - — i — t = - i —
pd + i | Remaining | Remaining pd+ A B  |None c Remaining| &
o A; |None| B 8.C, A Fio 1 b i i n Aand B Fivi 1
tod 8 3 Remaining|Remaining | = toar B n Remaining| £
f:di B; A, |None B.C. 9 H 9 F,. 2 . B A; N°",° G, Xand gg Fisi 1
1 - - ini - t n = Remainin, 5
ed+ | A |None| B None |Remainin