FINAL COM'L: -7/10/15

PAL22V10 Family, AmPAL22V10/A

24-Pin TTL Versatile PAL Device

MIL: -12/20
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DISTINCTIVE CHARACTERISTICS

W As fast as 7.5 ns propagation delay and
91 MHz fmax (external)

B 10 Macrocells programmable as registered or
combinatotial, and active high or active low to
match application needs

W Varied product term distribution allows up to
16 product terms per output for complex
functions

Global asynchronous reset and synchronous
preset for initialization

Power-up reset for initialization and register
preload for testability

Extensive third-party software and programmer
support through FusionPLD partners

24-Pin SKINNYDIP, 24-pin Flatpack and

28-pin PLCC and LCC packages save space

GENERAL DESCRIPTION

The PAL22V10 provides user-programmable logic for
replacing conventional SSI/MSI gates and flip-flops at a
reduced chip count.

The PAL22V10 device implements the familiar Boolean
logic transfer function, the sum of products. The PAL de-
vice is a programmable AND array driving a fixed OR
array. The AND array is programmed to create custom
product terms, while the OR array sums selected terms
at the outputs.

The product terms are connected to the fixed OR array
with a varied distribution from 8 to 16 across the outputs
(see Block Diagram). The OR sum of the products feeds
the output macrocell. Each macrocell can be pro-
grammed as registered or combinatorial, and active
high or active low. The output configuration is

determined by two fuses controlling two multiplexers in
each macrocell.

AMD’s FusionPLD program allows PAL22V10 designs
to be implemented using a wide variety of popular indus-
try-standard design tools. By working closely with the
FusionPLD partners, AMD certifies that the tools pro-
vide accurate, quality support. By ensuring that third-
party tools are available, costs are lowered because a
designer does not have to buy a complete set of new
tools for each device. The FusionPLD program also
greatly reduces design time since a designer can use a
tool that is already installed and familiar. Please refer to
the PLD Software Reference Guide for certified devel-
opment systems and the Programmer Reference Guide
for approved programmers.
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CONNECTION DIAGRAMS
Top View
SKINNYDIP/FLATPACK PLCC/LCC
CLK/o[} 10 24chc 2o 89"’9”
N O Z >
1]z 23 [1 voe o 1 o e e e Y B
03 22 [1 vos 4 3 2 1 28 2726 )
i3] 4 211 vo, . [s ¢ 25 [1 o,
s[5 20 [1 vos . e 24 |1 vog
15[} 6 19 [ vos 15 7 23 {] o,
s[] 7 18 [1 104 ne [s 22 [INc
ik 17 [ vos s Clo 21 [J o,
1s[} o 16 11 1o, L, 1o 20 [T o,
o] 10 15 1 vos e 111 19 [] 10,
hof] 11 14 {1 voo \__12 13 14 1516 17 18
GND[] 12 1317 14 IR I O I I I B I O
TE2g s g
16559B-2 0] 16559B-3
Note:

Pin 1 is marked for orientation.

PIN DESIGNATIONS

CLK = Clock

GND = Ground

| = Input

/0 = Input/Output

NC = No Connect
Veec = Supply Voltage

PAL22V10 Family 2-269
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ORDERING INFORMATION

Commercial Products

AMD programmabile logic products for commercial applications are available with several ordering options. The order number
(Valid Combination) is formed by a combination of:

PAL 22 V107 PC

FAMILY TYPE L— OPTIONAL PROCESSING
PAL or AmPAL = Programmable Atray Logic Blank = Standard Processing
NUMBER OF OPERATING CONDITIONS
ARRAY INPUTS C = Commercial (0°C to +75°C)
OUTPUT TYPE PACKAGE TYPE
V = Versatile P = 24-Pin 300 mil Plastic SKINNYDIP
(PD3024)
NUMBER OF OUTPUTS J = 28-Pin Plastic Leaded Chip Carrier
SPEED (PL 028)
-7 =7.5ns tPD

-10= 10 ns tPD
-15=15 ns tPD

A= 25 ns tPD
v Valid Combinations
alid Combinations Valid Combinations lists configurations planne?
. to be supported in volume for this device. Consuit
PAL22V10-7 the local AMD sales office to confirm availability of
PAL22V10-10 pC specific valid combinations and to check on newly
PAL22V10-15 ,JC released combinations.
AmPAL22V10A

2339 PAL22V10-7/10/15, AmPAL22V10A (Com'l)
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ORDERING INFORMATION
APL Products

AMD programmable logic products for Aerospace and Defense applications are available with several ordering options. APL

(Approved Products List) products are fully compliant with MIL-S
is formed by a combination of:

PAL 22 V 10

FAMILY TYPE ——_l—

PAL or AmPAL = Programmable Array Logic

TD-883 requirements. The order number (Valid Combination)

2 BLA
LEAD FINISH
A = Hot Solder Dip
PACKAGE TYPE

NUMBER OF L = 24-Pin 300 mil Ceramic
ARRAY INPUTS SKINNYDIP (CD3024)

K = 24-Pin Ceramic Flatpack

(CFL024)
3UT\7 ut IIYPE 3 = 28-Pin Ceramic Leadless
= Versatile Chip Carrier (CL 028)

NUMBER OF OUTPUTS DEVICE CLASS

/B = MIL-STD-883C Class B
SPEED

-12 = 12 ns tPD
-20 = 20 ns tpD
A =30nstrp
Blank = 40 ns trD

Valid Combinations
PAL22V10-12

PAL22V10-20 | ;51 A, /BKA, /B3A
AmPAL22V10A
AmPAL22V10

Military Burn-in

Military burn-in is in accordance with the current revision of MIL-S
Test conditions are selected at AMD's option.

Valid Combinations
Valid Combinations lists configurations planned
to be supported in volume for this device. Consuit
the local AMD sales office to confirm availability of
specific valid combinations and to check on newly
released combinations.

Group A Tests

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

TD-883, Test Method 1015, Conditions A through E.

RAL23V10-12/20, AMPAL22V10/A (Mil) 2-271
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FUNCTIONAL DESCRIPTION

The PAL22V10 allows the systems engineer to imple-
ment the design on-chip, by opening fuse links to config-
ure AND and OR gates within the device, according to
the desired logic function. Complex interconnections
between gates, which previously required time-
consuming layout, are lifted from the PC board and
placedonsilicon, where they can be easily modified dur-
ing prototyping or production.

Product terms with all fuses opened assume the logical
HIGH state; product terms connected to both true and
complement of any single input assume the logical LOW
state.

The PAL22V10 has 12 inputs and 10 ¥O macrocells.
The macrocell (Figure 1) allows one of four potential out-
put configurations; registered output or combinatorial
1/0, active high or active low (see Figure 2). The configu-
ration choice is made according to the user's design

specification and corresponding programming of the
configuration bits So — S1. Multiplexer controls initially
are connected to ground (0) through a programmable
fuse, selecting the “0” path through the muitiplexer. Pro-
gramming the fuse disconnects the control line from
GND and it is driven to a high level, selecting the “1”
path.

The device is produced with a fuse link at each input to
the AND gate array, and connections may be selectively
removed by applying appropriate voltages to the circuit.

Variable Input/Output Pin Ratio

The PAL22V10 has twelve dedicated input lines, and
each macrocell output can be an I/0 pin. Buffers for de-
vice inputs have complementary outputs o provide
user-programmable input signal polarity. Unused input
pins should be tied to Vcc or GND.

0
AR 10
. ! L[>°—- 11
e DaQ 00 — 1/On
CLK— @ 0 1
T
sP S17] I ] S1 So Output Configuration
So = 0 0 Registered/Active Low
0 0 1 Ragistered/Active High
—{,} 1 0 Combinatorial/Active Low
1 1 1 Combinatorial/Active High
S 0 = Unprogrammed fuse
1 = Programmed fuse
166598-4
Fl.gure 1. Output Logic Macrocell Diagram
&R PAL22V10 Family
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Registered Output Configuration

Each macrocell of the PAL22V10 includes a D-type flip-
flop for data storage and synchronization. The flip-flop
is loaded on the LOW-to-HIGH transition of the clock in-
put. In the registered configuration (S1 = 0), the array
feedback is from Q of the flip-flop.

Combinatorial /0 Configuration

Any macrocell can be configured as combinatorial by
selecting the multiplexer path that bypasses the flip-flop
(S1=1). Inthe combinatorial configuration the feedback
is from the pin.

So=0
31 =0
]
spP
Registered/Active Low
So=1
S1=0

Registered/Active High

So=0
S1=1

I <

Combinatorial/Active Low

So=1
St1=1

°

°

: <3

<

Combinatorial/Active High
16559B-5

Figure 2. Macrocell Configuration Options

Programmable Three-State Outputs

Each output has a three-state output buffer with three-
state control. A product term controls the buffer, allow-
ing enable and disable to be a function of any product of
device inputs or output feedback. The combinatorial
output provides a bidirectional I/O pin, and may be con-
figured as a dedicated input if the buffer is always dis-
abled.

Programmable Output Polarity

The polarity of each macrocell output can be active high
or active low, either to match output signal needs or to
reduce product terms. Programmable polarity allows
Boolean expressions to be writtenin their most compact
form (true or inverted), and the output can still be of the
desired polarity. It can also save “DeMorganizing”
efforis.

Selection is controlled by programmable bit So in the
output macrocell, and affects both registered and com-
binatorial outputs. Selection is automatic, based on the
design specification and pin definitions.

Preset/Reset

For initialization, the PAL22V10 has Preset and Reset
product terms. These terms are connected to all regis-
tered outputs. When the Synchronous Preset (SP)
product term is asserted high, the output registers willbe
loaded with a HIGH on the next LOW-to-HIGH clock
transition. When the Asynchronous Reset (AR) product
term is asserted high, the output registers will be imme-
diately loaded with a LOW independent of the clock.

Note that preset and reset control the flip-flop, not the
output pin. The output level is determined by the output
polarity selected.

Power-Up Reset

All flip-flops power-up to a logic LOW for predictable
system initialization. Outputs of the PAL22V10 will de-
pend on the programmed output polarity. The Vcc rise
must be monotonic and the reset delay time is 1000 ns
maximum.

PAL22V10 Family
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Register Preload

The register on the PAL22V10 can be preloaded from
the output pins to facilitate functional testing of complex
state machine designs. This feature allows direct load-
ing of arbitrary states, making it unnecessary to cycle
through long test vector sequences to reach a desired
state. In addition, transitions from illegal states can be
verified by loading illegal states and observing proper
recovery.

Security Fuse

After programming and verification, a PAL22V10 design
canbe secured by programming the security fuse. Once
programmed, this fuse defeats readback of the internal
programmed pattern by a device programmer, securing
proprietary designs from competitors. When the secu-
rity fuse is programmed, the array will read as if every
fuse is programmed, and preload will be disabled.

Programming

The PAL22V10 can be programmed on standard logic
programmers. Approved programmers are listed in the
Programmer Reference Guide.

Quality and Testability

The PAL22V10 offers a very high level of built-in quality.
Extra programmable fuses, test words and test columns
provide a means of verifying performance of all AC and
DC parameters. In addition, this verifies complete
programmability and functionality of the device to pro-
vide the highest programming yields and post-program-
ming functional yields in the industry.

Technology

The AmPAL22V10A is fabricated with AMD’s diffusion-
isolated bipolar process. The array connections are
formed with highly reliable PtSi fuse.

The PAL22V10-15, -10 and -7 are fabricated with
AMD’s diffusion-isolated bipolar process. This process
reduces parasitic capacitances and minimum geome-
tries to provide higher performance. The array
connections are formed with PtSi fuses on the -15, and
TiW fuses on the -7 and -10 for reliable operation.

2274

PAL22V10 Family
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LOGIC DIAGRAM
SKINNYDIP (PLCC/LCC) Pinouts
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........... —-65°C to +150°C
Ambient Temperature with '

Power Applied ................. -55°C to +125°C
Supply Voltage with

RespecttoGround ............. -05Vio+7.0V
DC Input Voltage . .......... -05VtoVec+05V
DCinputCurrent ............. -30 mA to +5 mA
DC Qutput or I/1O

PinVoltage ............... -05VtoVec+05V
Static Discharge Voltage . ................ 2001V

Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices

Ambient Temperature (Ta)

Operatingin Free Air .............. 0°C to +75°C
Supply Voltage (Vce)
with Respect to Ground ........ +4.75Vtio+5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min Max | Unit
VoH Output HIGH Voltage loH=-32mA ViN=ViHorViL 24 v
Vee = Min
VoL Output LOW Voltage loL = 16 mA VIN = ViH or ViL, 0.5 \
Vee = Min
VIH input HIGH Voltage Guaranteed Input Logical HIGH 2.0 v
Voltage for all inputs (Note 1)
viL Input LOW Voltage Guaranteed Input Logical LOW 0.8 \
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage IIn=-18 mA, Vcc = Min -1.2 \
liH Input HIGH Current VIN=2.7 V, Vcc = Max (Note 2) 25 pA
[T Input LOW Current ViN = 0.4V, Vcc = Max (Note 2) -100
I Maximum Input Current ViN=5.5V, Vcc = Max 1 mA
lozu Off-State Output Leakage Vout = 2.7 V, Vcc = Max 100
Current HIGH VIN = VIiHor Vii. (Note 2)
lozL Off-State Output Leakage Vout = 0.4 V, Vcc = Max -100 A
Current LOW ViN = VIH or ViL (Note 2)
Isc Output Short-Circuit Current Vourt = 0.5 V, Vcc = Max (Note 3) -30 -130 mA
lcc Supply Current VIN= 0V, Outputs Open (louT = 0 mA) 180 mA
Vee = Max
Notes:

1. These are absolute values with respact to device ground and all overshoots due to system and/or tester noise are included.
2. /O pin leakage is the worst case of i and lozL(or Iiyand lozy).

3. Not more than one output should be tested at a time. Duration of the short-circuit should not exceed one second. VouT= 0.5V
has been chosen to avoid test problems caused by tester ground degradation.

2-280
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit
CiN Input Capacitance VIN=20V Vee =5.0V 9
TA = 25°C 6 pF
Cout Output Capacitance Vour=2.0V f=1MHz 5
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter Min
Symbol Parameter Description (Note 3) Max Unit
trD Input or Feedback to Combinatorial Qutput 15 ns
ts Setup Time from Input, Feedback or SP to Clock 10 ns
tH Hold Time 0 ns
tco Clock to Output 10 ns
tAR Asynchronous Reset to ﬁegistered Output 20 ns
tARW Asynchronous Reset Width 15 ns
tARR Asynchronous Reset Recovery Time 10 ns
tsPR Synchronous Preset Recovery Time 10 ns
w Clock Width LOW 8 ad
twH HIGH 6 ns
Maximum External Feedback | 1/{ts +tco) 50 MHz
fmax Frequency Internal Feedback (fcnt) 80 MHz
(Note 4) No Feedback [ 1w+ twa) 83 MHz
tEA Input to Output Enable Using Product Term Control 15 ns
teR Input to Output Disable Using Product Term Control 15 ns
Notes:

2. See Swilching Test Circuit for test conditions.
3. Output delay minimums are measured under best-case conditions.

4. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.

PAL22V10-15 (Com’)
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature ........... -65°C to +150°C
Ambient Temperature with

Power Applied ................. -55°C to +125°C
Supply Voltage with

Respectto Ground ............. -05Vto+7.0V
DC Input Voltage ............... -05Vto+55V
DClnputCurrent .............. -30 mAto +5 mA

DC Qutput or I/0 Pin Voltage ... —-0.5V to Vec Max
Stresses above those listed under Absolute Maximum Rat-
ings may cause permanent device failure. Functionality at or
above these limits is not implied. Exposure to Absolute Maxi-
mum Ratings for extended periods may affect device reliabil-
ity. Programming conditions may differ.

OPERATING RANGES
Commercial (C) Devices
Ambient Temperature (Ta)

OperatinginFree Air .............. 0°C to +75°C
Supply Voltage (Vce)
with Respectto Ground ........ +4.75Vio+5.25V

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.

DC CHARACTERISTICS over COMMERCIAL operating ranges unless otherwise

specified
Parameter
Symbol Parameter Description Test Conditions Min Max | Unit
VoH Output HIGH Voltage loH=-32mA ViN=ViHorViL 24 v
Vee = Min
VoL Output LOW Voitage loL =16 mA VIN = VIH or Vi 0.5 A
Vce = Min
ViH Input HIGH Voltage Guaranteed Input Logical HIGH 2.0 \
Voltage for all Inputs (Note 1)
viL Input LOW Voltage Guaranteed Input Logical LOW 0.8 \Y
Voltage for all Inputs (Note 1)
Vi Input Clamp Voltage IN = -18 mA, Vce = Min -1.2 \'
lH Input HIGH Current VIN=2.7 V, Vcc = Max (Note 2) 25 A
IR Input LOW Current Vin= 0.4V, Vcc = Max (Note 2) -100 pA
li Maximum Input Current VIN =5.5V, Vcc = Max 1 mA
lozH Off-State Output Leakage Vout = 2.7 V, Vcc = Max 100 A
Current HIGH Vin = ViHor ViL (Note 2)
lozL Ofi-State Output Leakage Vout = 0.4 V, Vcc = Max ~100 pA
Current LOW VIN = ViHor ViL (Note 2)
Isc Output Short-Circuit Current Vout = 0.5 V, Ve = Max (Note 3) -30 -80 mA
lcc Supply Current ViN= 0V, Outputs Open (louT = 0 mA) 180 mA
Vee = Max
Notes:

1. These are absolute values with respect to device ground and all overshoots due to system and/or tester noise are included.
2. O pin leakage is the worst case of ljL and loz(or lisand lozt).

3. Notmore than one output should be tested at a time. Duration of the short-circuit should not exceed one second. Vour=0.5V
has been chosen to avoid test problems caused by tester ground degradation.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit
CiN Input Capacitance VIN=20V Vec =50V 11
Ta = 25°C 6 pE
Cout Output Capacitance Vour=2.0V f=1MHz
Note:

1. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified
where capacitance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2)

Parameter
Symbol Parameter Description Min Max Unit
tPD Input or Feedback to Combinatorial Output 25 ns
ts Setup Time from Input, Feedback or SP to Clock 20 ns
tH Hold Time o] ns
tco Clock to Output 15 ns
tAR Asynchronous Reset to Registered Output 30 ns
tARW Asynchronous Reset Width 25 ns
tARR Asynchronous Reset Recovery Time 35 ns
tsPR Synchronous Preset Recovery Time 20 ns
2 Clock Widih LOW 15 =
twH HIGH 15 ns
Maximum
MAX Frequency External Feedback 1/(ts +tco) 285 MHz
(Note 3)
teA Input to Output Enable Using Product Term Control 25 ns
tER Input to Output Disable Using Product Term Control 25 ns
Notes:

2. See Switching Test Circuit for test conditions.

3. These parameters are not 100% tested, but are calculated at initial characterization and at any time the design is modified
where frequency may be affected.

AmPAL22V10A (Com’l) 2-283
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