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_24-Pin IMOX™ Programmablé Array Log‘ic (PAL)

Distinctive Characteristics . .
Second-generation PAL device architecture _

Increased product terms — average 12 per output
Variable product term distribution improves ease of use
Each output user programmabie for registered or combl-
natorial operation . .
Individually user programmable ‘output polarity

Extra terms provide logical synchronous PRESET and
asynchronous RESET capability

T

Increased logic power — up to 22 inputs and 10 outputs

ADV MICRO PLA/PLE/ARRAYS b DE. 025752k

e Comes in standard and high-speed versions — 18 ns
typical propagation delay

o PRELOAD for improved testability

e Packaged in 24-pin Slim DIP and 28-pin chip carrier
packages

e Platinum-Silicide fuses ensure high programming
yield, fast programming and high reliability

e AC and DC testing done at the factory utilizing
special designed-in test features

General Description

The AmPAL22V10 is a second-generation Programmable
Array Logic (PAL) device. It utilizes the familiar sum-of-
products (AND-OR) logic structure, allowing users to pro-
gram custom logic functions. The AmPAL22V10 is an
extension of the PAL device concept. The AmPAL22V10
permits the development of custom LS| functions of 500 to
800 equivalent gate complexity.

The AmPAL22V10 contains up to 22 inputs and 10 out-
puts. It incorporates the capability of defining and program-
ming the architecture of each output on an individual bass.
Each output is user programmable for either registered or
combinatorial operation. This allows the designer to
optimize the device design, by having only as many regis-
ters as needed. In addition each output has user-
programmable output polarity, further simplifying design
and contributing to the precise application requirements,

Increased logic power has been built into the AmPAL22V10
by increasing the number of product terms from 8-per-
output to an average of 12-per-output. Further innovation
can be seen in the introduction of variable product term
distribution. This technique allocates from 8 to 16 logical
product terms to each output (please refer to block diagram
for distribution details). This variable allocation of terms
allows far more complex functions to be implemented than
in previous devices .

System operation has been enhanced by the addition of a
synchronous-PRESET and an asynchronous-RESET prod-
uct term. These terms are common to all ‘output registers.

The AmPAL22V10 also incorporates powerup RESET
and the capability to PRELOAD the output registers to any
desired state during testing. PRELOAD is essential to per-
mit full logical verification during test.

Block Diagram
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coﬁnectlon Diagram
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*Also available in PLCC. Pinouts identical to LCC.
**Also available in Flatpack. Pinouts identical fo DIPs.

AMPAL22V {0

Ordering Information

C. Package Type

Standard Products

D. Temperature Range
E. Optional Processing

|
>

D

[o]

AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is
formed by a combination of: A. Device Number
B. Speed Option (if applicable)

I*—E. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

D. TEMPERATURE RANGE
C =Commercial (0 to +75°C}
E = Extended Commercial {-55 to + 125°C}

C. PACKAGE TYPE
P =24-Pin Plastic DIP (PD3024)
- D =24-Pin Ceramic DIP (CD3024)
J = 28-Pin Plastic Leaded Chip Carrier (PL 028)
L = 28-Pin Ceramic Leadless Chip Carrier (CL 028)

A. DEVICE NUMBER/DESCRIPTION

AmPAL22V10

B. SPEED OPTION
Blank = 35 ns
A=25ns

24-Pin IMOX Programmable Array Logic

Valid Combinations

AMPAL22V10

PC, DG, DCB, DE,

AMPAL22V10A JC, LG, LE

Valld Combinations

Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local AMD
sales office to confirm availability of specific valid
combinations, to check on newly released combinations, and
to obtain additional data on AMD's standard military grade
products,
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- Ordering Information )
APL Products . {

AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid
Combination) is formed by a combination of;

A. Device Number

B. Speed Option (if applicable)

C. Device Class

D. Package Type

E. Lead Finish

AMPAL22V1O A /B A

l—————E. LEAD FINISH

A = Hot Solder DIP

D. PACKAGE TYPE (per 09-000)
L = 24-Pin Ceramic DIP (CD3024)
K = 24-Pin Ceramic Flaipack (CFLO24)
3 = 28-Pin Ceramic Leadiess Chip Catrier
(CL 028}

C. DEVICE CLASS
/8 =Class B

B. SPEED OPTION
Blank =40 ns
A=30 ns

A. DEVICE NUMBER/DESCRIPTION
AmPAL22V10
24-Pin IMOX Programmable Array Logic

Valid Combinations

Valid Combinations valid Combinations list configurations planned to be
AMPAL22V10 supported in volume for this device. Consult the focal AMD
{BLA/B3A/BKA
AMPAL22V10A sales office to confirm availability of specific valid
combinations or to check for newly released valid
combinations.

Group A Tests

Group A tests consist of Subgroups
1, 2, 3,7 8,9, 10, and 11.

DESC Certified PAL Devices

Generic AMD Part Number DESC Numbers
AmPAL22V10A/BLA | 5962-8605301LX
22V10 AmPAL22V10A/B3A | 5962-86053013X
AMPAL22V10A/BKA | 5962-8605301KX

M
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Functional Descripﬁon

The AmPAL22V1i0 is a seoond-géneration Programmable
Array Logic device. It contains a programmable fuse array
organized in the familiar sum-of-products (AND-OR) structure.

The block diagram below shows the basic architecture of the
AmPAL22V10. There up to 22 inputs and 10 outputs available.
The inputs are connected to a programmable-AND array
" which contains 120 logical product terms. Initially the AND
gates are connected, via fuses, to both the TRUE and
complement of every input. By selective programming of fuses
the AND gates may be "connected" to only the TRUE input
(by blowing the complement fuse), to only the complement
input (by blowing the TRUE fuse), or to neither type of input
(by blowing both fuses) establishing a logical "don't care."”
When both the TRUE and complement fuses are left intact, a
logical FALSE results on the output of the AND gate. An AND
gate with all fuses blown will assume the logical-TRUE state.
* The outputs of the AND gates are connscted to fixed-OR
gates, There is an average of 12 product terms per OR gate
(output), and as the block diagram shows, variable product
term distribution has been implemented. This technique allo-
cates different quantities of logical product terms to different
outputs, allowing more complex logical functions to be per-
formed than were previously possible. Up to 16 logical terms
can-be evaluated in one output in a single clock cycle (no
feedback nacessary).

g
T-46-13-47
Output Logic Macrocells (OLMs) ' )

A dramatic innovation In logic design is the implementation on
the AmPAL22V10 of variable output architecture. This allows
the user to program on an output-by-cutput basis the function
of the outputs. As shown in the Output Logic Macrocell (OLM)
diagram below, each output cell contalns two additional fuses
(Sp and Sy). S1 controls whether the output will be registered
or combinatorial. Sp controls the output polarity (active HIGH
or active LOW). Depending on the states of these 2 fuses, an
Individual output will operate in one of four modes (see logic
diagrams on next page). Reglistered/Active LOW; Registered/
Active HIGH; Combinatorial/Active LOW; Combinatorial/Ac-
tive HIGH. (Note that the feedback path also changes with
output mode.) This innovation gives the designer more flexibili-
ty and enables him to optimize the device for precise
application requirements. It also allows for better device
utilization —you only program as many registers as are
needed.

PRESET/RESET

To improve in:system functionalify, the AmPAL22V10 has
additional PRESET and RESET product terms. These terms
are connected to all registered outputs. When the synchro-
nous-PRESET product term is asserted (HIGH), the output
registers will be loaded with a HIGH on the next LOW-to-HIGH
clock transition. When the asynchronous-RESET product term
Is asserted (HIGH), the output registers will be immediately
loaded with a LOW (independent of the clock). These func-
tions are particularly useful for applications such as system
power-on and reset.
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Figure 1. Block Diagram
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LD000411

S1 So Output Configuration
0 0 Registered/Active LOW
0 1 Registered/Active HIGH
1 0 Combinatorial/Active LOW

1 1 Combinatorial/Active HIGH

0 = Unblown Fuse
1 = Blown Fuse

Figure 2. Output Logic Macrocell Diagram
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PRELOAD . . )
To simplify testing, the AmPAL22V10 is designed with
PRELOAD circuitry that provides an easy method of testing
registered devices for logical functionality. PRELOAD allows
any arbitrary state value to be loaded into the output
registers. o S .

A typical functional test sequence would be to verify all
possible state transitions for the device being tested. To verify
these transitions requires the ability to set the state registers
into an arbitrary "'present state’ value and to set the device
inputs to any arbitrary "present input” value. Once fhis is
done, the state machine is then clocked into a new state, or
“next state.”” The next state is then checked to validate the
transition from the present state. In this way any state
transition can be checked. . . . .

Fabrication
The AmPAL22V10 is manufactured using Advanced Micro
) e

T-46-13-47 —

Devices’ IMOX oxide isolation process. This advanced pro-
cess permits an increase in density and a decrease in internal
capacitance resulting in the fastest possible programmable
logic devices. .

The AmPAL22V10 is fabricated with AMD's fast programming,
highly reliable Platinum-Silicide Fuse technology. Utilizing an
easily implemented programming algorithm, these products
can be rapidly programmed to any customized pattern. Extra
test words are preprogrammed during manufacturing to en-
sure extremely high fisld programming yields ( > 98.5%), and
provide extra test paths to achieve excellent parametric
correlation. : . '

Platinum Silicide was selected as the fuse-link material to
achieve a well-controlled melt rate resuiting in large noncon-
ductive gaps that ensure very stable, long-term reliability.
Extensive operating testing has proven that this low-field,
large-gap technology offers high reliablility for fusible link pro- ,
grammable logic.

5-264
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Figure 3-1. Registered/Active LOW

Sp=1
sy =

. LDO000440
Figure 3-2. Registered/Active HIGH

LD000430
Figure 3-3. Combinatorial/Active LOW
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LD000450

Figure 3-4. Combinatorial/Active HIGH
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*Pinout for DIPs only. Figure 4. AmPAL22V10* Logic Diagram LD000480
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Absolute Maximuni Ratings

Storage TOMPErature .....oeverseesressesirnnns =68 to +150°C
Supply Voltage to Ground Potential

(Pin 24 to Pin 12) Continuous cerssrienne =05 10 +7 V
DC Voltage Applied to Oulputs

(Except During Programming).......~0.5 V to +Vgoo Max.
DC Voltage Applied to Outputs

During Programming .....ccesssersercssseatnenssssasinanses 6V
Output Current into Qutputs During Programming

(Max, Duration of 1 886) ....ccoccnre rermasseeesesnnnas 200 mA
DC Input Voltage....... verenes =05 t0 +55 V
DC Input Current ,...cosreereesenaes crenesrarreens ,~30 to +5 mA
Amblent Temperature with Power Applied ........... +125°C

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied, Exposure to absolute
maximum ratings for extended periods may affect device

reliability.
x

T-46-13-47 =

Operating Ranges

Commercial (C) Devices
Temperature (TA) Operating Free Alr..... 0°C to +75°C
Supply Voltage (VGG) reerersecrisninnnt 476 10 +6.26 V

Extended Commercial (E) Devices

Temperature (TA)-55°C Min,
Temperature (TC)....c.- Ceensssrarsensaen +125°C Max.
Supply Voltage (VCC) «eeeervreencanns ...+4.60 to +550 V
Military (M) Devices* .
Temperature (TA).ruusrrcsrnuersserincnnee reeeeaier.=55°C Min.
Temperature (Tg) Operating Case +125°C Max.

Supply Voltage (VGC) «seeereresnmensennes 4,60 to +6.50 V

Operating ranges define those limits betwesn which the
functionality of the device is guaranteed.

*Military Product 100% tested at Tc= +25°C, +125°C,
and -55°C.

DC Characteristics over operating range unless otherwise specified; included in Group A, Subgroup 1, 2, 3 tests

unless otherwise noted

Parameter Parameter Typ:
Symbol Description Test Conditions Min. |(Note 1)] Max. | Units
. loy=-3.2 mA C Devices
VoH Output HIGH Voltage ¢ 3&": \m‘or iL lonm 2 mA E/M 24 a5 Voits
oH = -2 Devices |~
VoG = Min loL=16 mA C Devices
VoL Output LOW Voltage Vi = Vin of ViL loL =12 mA S{xices 0.50 Volts
thl%te 2 Input HIGH Level Guaranteed Input Logical HIGH Voitage for all Inputs 20 . Volts
thlléte 2) Input LOW Level Guaranteed Input Logical LOW Voitage for all inputs 0.8 Voits
L Input LOW Current Voo = Max., ViN =040 V -20 -100 A
I input HIGH Current Voo = Max, Viy=27 V 25 pA
L} input HIGH Current Voo = Max, Vin=565 V 1.0 mA
Isg - Output Short-Circuit Current | Ve = Max., Vout = 0.5 V (Note 3) -30 ~50 ~80 mA
[e's] Power Supply Current Vco = Max. 150 180 mA
Vi . Input Clamp Voltage Voe =Min,, iy =-18 mA -0.8 -1.2 Voits
lozu Output Leakage Current Ve Vo=27V 100
ce = Max., Vg = VLot V|
TozL {Note 4) S YN=TILTH Yo -0a v o] M
Pins 1, 13 1
CnN T Input Capacitance Vin=20 V @ =1 MHz (Note 5) Others ry
Gout T | Output Capacitance Vour =20 V @f =1 MHz (Note 5) 9 pF

Notes: ; Typlcal limits are at Voo =5.0 V and Ta = 25°C,

" These are absolute values with respact to device ground and all overshoots due to system or tester noise are Included.
3. Not mofe than one output should be tested at a time. Duration of the short circuit should not bs more than one second.
VouT = 0.5 V has been chosen to avoid test problems caused by tester ground degradation.

4. 1/0 pin leakage s the worst case of lozx of lix (where X=

6. Pinout for DIPs only.
+ Not included in Group A tests.

———__________—_——______—__————?———'———_——
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Switching Characteristics over operating range unless otherwise specified; included in Group A, Subgroup 7,
8, 9, 10, 11 tests unless otherwise noted

) C Devices E/M Devices
IIAII "stdll "A" "std"
Parameter Parameter Test Typ.

Symbol Description Conditions | (Note 1) | Min. | Max. | Min. | Max, | Min. | Max. | Min. | Max.| Units

Input or Feedback to
tPD “Non-Registered Output 18 25 35 30 40 ns
teA Input to Output Enable G Devices 18 25 35 30 40 ns
ter Input to Output Disable Ry = 300 18 25 35 30 40 ns
co Clock to Output Rz ~ 380 10 15 %5 20 25 | ns
1 Irbut or Feedback Setup 13 20 30 25 35 ns
tH Hold Time -10 0 0 4] 0 ns
tp Clock Period (tg + tco) 35 55 45 60 ns
tw Clock Width 15 25 20 a0 ns
fMAX Maximum Frequency . 28.5 i8 22 16.5 MHz
[ Asynchronous Reset Width E/Fln ot YA 25 35 30 40 ns

-Asynchronous Reset Ra = 750
taR Recovery Time 25 35 30 40 ns

Asynchronous Reset to
tap Registered Output Reset 30 40 35 45 ns

Notes: 1. Typica! limits are at Vcc = 5.0 V and Ta = 25°C,

v 2. lpp is tested with switch Sy closed and C|_=50 pF.

3. For three-state outputs, oulput enable times are tested with C| =50 pF to the 1.5 V lavel; Sy is open for high-impedance to
HIGH tests and closed for high-impedance to LOW tests. Output disable times are tested with G =5 pF. HIGH to high-
impedance tests are made to an output voltage of VoH-0.5 V with S; open; LOW to high-impedance tests are made to the

VoL+0.5 V level with Sy closed.

Switching Test Circuit

A

MW\

wmno——}
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TC001190

Key to Switching Waveforms

WAVEFORM INPUTS QUTPUTS
MUST BE WiLL BE
STEADY STEADY

MavCHANGE  MILLBE
FROMHTOL  CHANGING
FROMH TOL
MAY CHANGE  WILLBE
FROML TOH  CHANGING
FROML TOH
DON'T CARE; CHANGING.
ARY CHANGE STATE
PERMITTED UNKNOWN
CENTER
DOESKOT  LINE ISHIGH
APPLY IMPEDANCE
~OFF™ STATE
KS000010
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Switching Waveforms
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' ' ‘ 7 . ' HIGH or LOW. This feature will simplify testing since any state
, ! PRELOAD of Registered Outputs - can be loaded into the reglsters to control test sequencing.
t

The AmPAL22V10 reglatered outputs are provided with circult- The pln levels and timing necessary to perform the PRELOAD

function are detalled below. Parameters are listed in the
ty to allow I.oadlng each reglst»er”lynchronouely Mth either a Programming Parameters table (pege 12).

[

o o L o L
Vit \
PiNS 2,3 Yip /r : Vi
S ,
FiNY Vice / N Veo
Vor . Vip . Vor
——— . P . —
AEGISTERED >___< N
outeuT You y \
Vi Vou
PRELOAD OUTPUT +  PRELOAD OUTPUT PRELOAD
ENABLED FORCED DATA FORCING DISABLED
OUTPUTS TO Ve CLOCKED VOLTAGE
DISABLED ORVyp [} s REMOVED
WF022293
Par. | Min. Max, i Level forced .
on registered g‘:tgﬁ:e;tge
. Vuu | 10 12 _ | output pin during aﬂg- cycle
Vip| © 05 PRELOAD cycle
v ViHP HIGH "
HP| 24 B35 Vi , LOW
Power-up RESET the asynchronous operation of the power-up reset and the
. ’ wide range of ways Vgg can rise to its steady state, two
The registered devices in the AMD PAL Family have been conditions are required to insure a valid power-up reset. These
designed with the capability to reset during system power-up. conditions are:
Following power-up, all registers will be reset to LOW, The . .
output state will depend on the polarity of-the output buffer. 1. The Vg rise must be monotonic.
This feature provides extra flexibility to the designer and is 2. Following reset, the clock input must not be driven from _
especially valuable in simplifying state machine initialization. A LOW to HIGH until all applicable input and feedback setup
timing diagram and parameter table are shown below. Due to times are met.
Yec
POWER 4V / .-
tra
ACT .
T A /4
.3
CLOCK . \
N/
tw,
WF022301
Parameter Parameter
Symbol Description Min. | Typ. | Max, | Units
wn | Pl 00 | 1000 [ ns
ts Input or Feedback
Setup Time See Swilching Charac
tw Clock Width
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! Security Fuse Programming - Programming of the security fuse is the same as an array

: . . . fuse. Verification of a blown security fuse is accomplished by
A single fuse Is provided on each AmPAL22V10 part to et .

. prevent unauthorized copying of PAL fuse patierns. Once verifying the whole fuse arrgy as if every fuse is blown.
blown, the clreuitry enabling fuse verification and registered Programmerleevelopment Systems

output PRELOAD Is permanently disabled. (refer to Programmer Reference Guide, page 3-81)
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