Military 24-Pin PAL Devices

Features

Registers with feedback

Programmable three-state outputs

Security fuse pravents duplication of logic

Variety of speed/power options avallable in same archi-
tecture

Register preload to aid In device testing

Power-up reset to logical high

Programmable output polarity

Product term sharing

Programmable register or comblnatorial outputs

Dual feedback allows burled state registers or Input
registers (PAL32VX10)

Programmabile flip-flops allow J-K, S-R, T or D types
(PAL32VX10)

Asynchronous preset/synchronous reset, synchronous
preset/asynchronous resat (PAL32VX10)
Through-hole or surface mount device packaging
Neutron fluence (permanent damage): 1x10'* N'em?
Dosae rata (translent upset) junction isolated Bipolar
procasses: 2x10' RADs (Si) per sac recovered in 50 to
70 ps from a 1us pulse

24-Pin PAL Device Speed vs. Power
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Benefits

« Instant prototyping/zero NRE charge

+ Low-cost programmable replacement for TTL logic

« Reduces inventory by reducing chlp count

+ Programmed on standard PROM/PAL device program-
mers

Several software programs avallable to assist in creat-
Ing bit pattern designs

Applications

High speed graphic controllers

High speed computers

High frequency state machines

High frequency counters
Microprocessor clock generation and Interface logic
DMA controliers

Asynchronous bus interface

CRT controllers
Perlpheral/handshaking interface
Interrupt controllers

Memory mapped /O (PALBL14A)
Microprocessor decoder (PALSL14A)
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Military 24-Pin PAL Devices

Register Preload

Register preload is an aid to functional testing, which is usually
performed after the device is programmed but before it is installed
on the circuit board. Using register preload, the register of a de-
vice can be “preloaded” to any desired state value. This is
particularly useful in applications where the output is fed back into
the array as an input, since it may take many state transitions to
reach adesirad state in the output register. Register preload also
allows the user to set the davice to an “illegal” state which cannot
be reached through normal state transitions, in order to test for
proper recovery.

Power-Up Reset

Another added testability feature found on these Series is power-
up reset. Power-up reset makes system initialization simple;
registers are reset to logic O at power-up, thus all outputs are set
to logic 1.

The table below is a brisf summary of our current devices that do
have register preload and/or power-up reset.

Devices with Register Preload and Power-Up Reset

DEVICE FAMILY REGISTER PRELOAD POWER-UP RESET
Exclusive OR 24XA YES YES
Shared Product terms 24RS YES YES
Asynchronous 24RA YES YES
Varied Product terms 24VX* YES YES

* The PAL32VX10/10A has power-up preset; registers are set to logical 1 on power up.

5-440
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Military 24-.Pin PAL Devices

Military 24-Pin PAL Device Pinouts
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Military 24-Pin PAL Devices

Military 24-Pin PAL Device Pinouts
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Military 24-Pin PAL Devices

Military 24-Pin PAL Device Pinouts
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Military 24-Pin PAL Devices

Military 24-Pin PAL Device Pinouts
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Military 24-Pin PAL Devices

Military PAL20S10, 20RS10, 20RS8, 20RS4 Series
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Military 24-Pin PAL Devices

Military PAL20RA10 Device
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Military 24-Pin PAL Devices

Military PAL32VX10 Device
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Military 24-Pin PAL Devices

/  Buried Flip-Flop With Dedicated Inputs
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Military 24-Pin PAL Devices

Military 24-Pin PAL Devices

Absolute Maximum Ratings

Operating
SUPPIY VORAGE Vi cennriiei ettt ettt et b b e st s s s e s bt st e R e e R aa s b -05Vto7V
Input voltage ............. 15Vto55V
Off-state output voltage JRT—_ A Y
Storage temperature .................. ..=65°C to +150°C
Maximum junction temperature (Tl) ....... rerererenenne. 175°C
Lead temperature (soldering, 10 sec max)........c.ceceeneen rerereneen. 300°C
Maximum current density Sx10-° A/em? per Mil-M-38510 ........c.ccoviiiiiiin s < 5x10% A/cm?
Maximum 6, = 28°C/W for cerdips per Mil-M-8B510 ..........coo e st et < 28°C/W
Maximum 6, = 22°C/W for flatpacks per Mil-M-38510................. .. 22°C/W
Maximum 8, = 20°C/W for leadless chip carriers par Mil-M-38510 ... e <20°C/W
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Military 24-Pin PAL Devices

Military Standard 24-Pin PAL Series

PAL12L10, 14L8, 16L6, 18L4, 20L2, 20C1
Can be purchased to military drawing 5962-86804, latest revision in effect.

Operating Conditions

SYMBOL PARAMETER MIN MAX | UNIT
Ves Supply voltage 4.5 55 A
T, Operating free-air temperature 55 °C
T, Operating case temperature 125 °C
v’ Low-level input voltage <0.8
V. High-level input voltage 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.
* These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester

noise.

Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Ve Input clamp voltage V.. =MIN | =-18 mA -1.5 v
N Low-level input current Voo = MAX V=04V =025 | mA
I High-level input current Ve = MAX V=24V 25 HA |
\ Maximum input current V.. = MAX V=65V 1] mA |
Voo Low-level output voltage Ve =MIN I, =8 mA 05
Vou High-level output vaoitage Ve = MIN Iy, = -2 mA 24
los” Output short-circuit current V=5V V,=05V -30 -130 mA
e Supply current V. = MAX 100 mA
*Not more than ane output should be shorted at a time and duration of the short circuit should not exceed one second.
Switching Characteristics - Over Operating Conditions
TEST
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
too Input or feedback to output g; - ?610 K% 45 ns

Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1,2, 3,7, 8,9, 10 and 11,

5.450
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Military 24-Pin PAL Devices

Military Decoder 24-Pin PAL Device
PALSL14A

Operating Conditions

SYMBOL PARAMETER TMIN MAX | UNIT
Veo Supply voltage 45 55 v
T, Operating free-air temperature ~55 °C
T, Operating case temperature 125 °C
\ Low-level input voltage <0.8
\ High-level input voltage 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.
* These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester

noise.

Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNIT
Ve Input clamp voltage V.. =MIN | =-18 mA -1.5 A
Iy Low-level input current Ve = MAX V,=04V -0.25 | mA
L High-level input current V.. = MAX V=24V 25 HA
L Maximum input current V.. = MAX V=55V 1| mA
Ve Low-level output voltage V.. =MIN lo, = BMA 0.5
on High-level output voltage V.. =MIN lon = —2mA 2.4
los” Output short-circuit current V=5V V=05V -30 -130 | mA
lee Supply current Vo = MAX 100 mA
*Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
Switching Characteristics Over Operating Conditions
TEST
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
too Input to output propagation delay 2; = ?610 é}) 30 ns
Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1, 2,3, 7, 8,9, 10 and 11.
&\ monotithio B Momories £ 5.451




Military 24-Pin PAL Devices

Military Very High Speed 24-Pin PAL Series

PAL20L8B, 20R8B, 20R6B, 20R4B
Can be purchased to standard military drawing 5962-87671, latest revision in effect.

Military High Speed 24-Pin PAL Series
PAL20L8A, 20R8A, 20R6A, 20R4A

Can be purchased to standard military drawing 84129, latest revision in effect.

Operating Conditions

24B 24A
SYMBOL PARAMETER 1 UNIT
MIN MAX | MIN MAX
Ve Supply voltage 45 55 45 5.5 '
T, Operating free-air temperature -55 -55 °C
T, Operating case temperature 125 125 °C

Low, 1, 12 20 ns
Lt Width of clock (except 20L8)

High, t 12 20 ns
tt Set up time from input or feedback to clock (except 20L8) 20 30 ns
Lt Hold time 0 0 ns
v Low-level input voltage <0.8 <0.8 v
\' High-level input voltage 22.0 22.0 v

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.
* These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/ar tester

noise.

' These are device set-up conditions, which are measured during initial qualification, and are not directly tested.

Electrical Characteristic$ Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Ve Input clamp voltage V=45V l=—18 mA -1.5 \
W Low-level input current Vee =55V V=04V -0.25 mA
L High-level input current V=55V V=24V 25 HA

I, Maximum input current V=55V V=55V 1.0 mA
oL Low-level output voitage V=45V Il =12mA 0.5 v
Vou High-leve! output voltage V=45V |, =—2mA 24 \
[ Vy=0.4V -100
o Offstate output current V=55V V.o 24V 100 pA
™ Output short-circuit current Ve =55V V=05V -30 -130 mA
fee Supply current V=585V 210 mA

* 1O pin leakage is worst

case of IX or 10ZX; i.e., lIL and IOZH.

“* Not more than one output should be shorted at a time and duration of the short circuit should not exceed one sacond.

5-452
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Military 24-Pin PAL Devices

Military Very High Speed 24-Pin PAL Series

PAL20L8B, 20R8B, 20R6B, 20R4B

Military High Speed 24-Pin PAL Series

PAL20LS8A, 20R8A, 20R6A, 20R4A

Switching Characteristics Ovor operating conditions

‘ 24B 24A
SYMBOL PARAMETER TEST UNIT
CONDITIONS MIN MAX | MIN MAX
teo Input or feedback to output (except 20R8) 20 30 ns
o Clock to output or feedback (except 20L8) 15 20 ns
tox Pin 13 to output enable (except 20L8) R, =390Q 20 25 ns
toe Pin 13 to output disable {except 20L8) R,=750Q 20 25 ns
toax Input to output enable (except 20R8) 25 30 ns
toxz Input to output disable (except 20R8) 20 30 ns
State machine maximum 28.5 20
operating frequency (except 20L8)
frnc MHz
Data path register maximum 41.6 25
operating frequency (except 20L8)

*fMAX is calculated and measured on initial qualifications only.

fMAX (state machine) = 1/1t,, +{,,]
fMAX (data path register) = 11t,, + t,] or 1/, +t,, whichever is smaller.

Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1,2, 3,7, 8,9, 10 and 11.

zlnonomhhmﬂomoﬂesa
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Military 24-Pin PAL Devices

Military Half-Power 24A-Pin Series
PAL20L8A-2, 20R8A-2, 20R6A-2, 20R4A-2

Can be purchased to standard military drawing 84129, latest revision in effect.

Operating Conditions

SYMBOL PARAMETER MIN MAX | UNIT
Vee Supply voltage 45 5.5 \
T, Operating free-air temperature -55 125 °C
t) Width of clock (except 20L8) ‘ Low 2 e

" \ High 25 ns
) Setup time from input or feedback to clock (except 20L8) 50 ns
tt Hold time 0 ns
' Low-level input voltage <0.8
vV, High-level input voltage 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.

* These are absolute voltages with respect to the ground pin on the device and include all overshoots due fo system and/or tester
noise.

t These are device set-up conditions, which are measured during initial qualification, and are not directly tested.

Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNIT
Ve Input clamp voltage Vo= MIN | =-18 mA -1.5 v
W Low-level input current Vo = MAX V=04V -0.25 mA
b High-level input current Vo = MAX V=24V 25 HA

1, Maximum input current V. = MAX V=55V 1 mA
o0 Low-level output voltage V. = MIN I, =12 mA 0.5
Vou High-level output voltage V.= MIN l,, ==2 mA 24 v
o V,=04V ~100 pA
- Offstate output current V. = MAX
Loz Vy=24V 100 LA
los™" Output short-circuit current V=5V V,=05V -30 -130 mA
lec Supply Current V. = MAX 105 mA

* /O pin leakage is worst case of iX or I0ZX; i.e., lIL and IOZH. o
** Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
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Military 24-Pin PAL Devices

Military Half-Power 24A-Pin Series

PAL20L8A-2, 20R8A-2, 20R6A-2, 20R4A-2

Switching Characteristics Over Operating Conditions

TEST
SYMBOL PARAMETER CONDITIONS MIN MAX | UNIT
ty Input or feedback to output {except 20R8) 50 ns
o Clock to output or feedback (except 20L8) 25 ns
toax Pin 13 to output enable (except 20L8) R, =390 2 25 ns
to Pin 13 to output disable (except 20L8) R, =750 0Q 25 ns
toax Input to output enable (except 20R8) 45 ns
t,, Input to output disable (except 20R8) 45 ns
State machine maximum operating frequency (except 20L8) 13.3
fMAX® MHz
Data path register maximum operating frequency (except 20L8) 20
*fMAX is calculated and measured on initial qualifications only.
fMAX (state machine) = 14t +1.,]
JFMAX (data path registar) = 11t,, +t, ] or 12, 4+t whichever is smaller.
Programmed devicas conform to Mil-Std-883, Msthod 5005, Group A, Subgroups 1,2, 3,7, 8,9, 10 and 11.
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Military 24-Pin PAL Devices
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Military High Speed 24XA-Pin Series
PAL20L10A, 20X10A, 20X8BA, 20X4A

Can be purchased to standard miltary print 84129, latest revision in effect.

Operating Conditions

SYMBOL PARAMETER MIN MAX | UNIT
Vee Supply voltage 45 55 v
T, Operating fres-air temperature -55 °C
Te Operating case temperature : 125 °C
tr Width of clock {(except 20L10) Low - % ns
High 20
! ' Setup time from input or feedback to clock {except 20L10) 40 ns
F t.r Hold time 0 ns
' Low-level input voltage <0.8
v, High-level input voltage 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.

* These are absolute voltages with respect to the ground pin an the device and include all overshoots due to system and/or tester
noise.

' These are device set-up conditions, which are measured during initial qualification, and are not directly tested.

Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Vie Input clamp voltage Ve =MIN |, =-18 mA -15 A
L Low-level input current Ve = MAX V=04V -0.25 mA
(W High-level input current Ve = MAX V=24V 25 MA

l Maximum input current Ve = MAX V=55V 1 mA
oL Low-level output voltage Ve =MIN lo, =12 mA 0.5
Vou High-level output voltage Voo = MIN low =—2 mMA 2.4
loz” V=04V -100
Off-state output current Ve = MAX A
bz V=24V 100
log™ Qutput short-circuit current Vee=5V Vo=05V -30 -130 mA
20X10A, 20X8A, 20X4A 180
e Supply current V.. = MAX 20L10A 165 mA

* /O pin leakage is worst case of [IX or IOZX; i.e., liL and IOZH. o
** Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
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Military 24-Pin PAL Devices
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Military High Speed 24XA-Pin Series
PAL20L10A, 20X10A, 20X8A, 20X4A

Switching Characteristics Over Operating Conditions

TEST
SYMBOL PARAMETER CONDITIONS MIN MAX | UNIT
20L10A, 20X8A, 20X4A
teo Input or feedback to output {(except 20X10) 35 ns
tou Clock to output or feedback (except 20L10) 25 ns
tomx Pin 13 to output enable (except 20L10) R, =390 Q 25 ns
touz Pin 13 to output disable (except 20L10) R,=750Q 25 ns
tox Input to output enable (except 20X10) 35 ns
toz Input to output disable (except 20X10) 35 ns
State machine maximum operating frequency {except 20L10) 154
MAX MHz
Data path register maximum operating frequency (except 20L.10) 18.2

*fMAX is calculated and measured on initial qualifications only.
FMAX (state machine) = 11t,, +t.,,]
fMAX (data path register) = 11t,, +t,,] or 1/, +1,, whichever is smaller.

Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1, 2, 3,7, 8,9, 10 and 11.
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Military 24-Pin PAL Devices

Military 24RS-Pin Series

PAL20S10, 20RS10, 20RS8, 20RS4
Standard military 5962-87530 is in the process of being generated—Contact the factory.

Operating Conditions

SYMBOL PARAMETER MIN MAX | UNIT

Vee Supply voltage 45 55 )

T, Operating free-air temperature -55 °C

T Operating case temperature 126 °C

tr Width of clock (except 20510} Low 2 ns
High 20

t! Setup time from input or feedback to clock (except 20S10) 40 ns

! Hold time 0 ns

v,* Low-level input voltage <0.8

V,' High-level input voltage 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.

* These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester
noise.

t These are device set-up conditions, which are measured during initial qualification, and are not directly tested.

Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Ve Input clamp voltage Vee = MIN |, =~18 mA -15 )
Mg Low-level input current V. = MAX V=04V -0.25 mA
[y High-level input current Vo = MAX V=24V 25 kA

l, Maximum input current V. = MAX V=55V 1 mA
Voo Low-level output voltage V.= MIN lo,=12mA 0.5 v
on High-level output voltage Vo= MIN lyy =~2 mA 24
oz’ V,=04V -100
Ofi-state output currant Ve = MAX kA
boz" V=24V 100
boe™* Output short-circuit current V=5V Vo=05V =30 - -130 mA
lee Supply current Vo = MAX 240 mA

* /O pin leakage is worst case of 11X or IOZX; i.e., HL and IOZH.
** Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
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Military 24-Pin PAL Devices

Military 24RS-Pin Series
PAL20S10, 20RS10, 20RS8, 20RS4

Switching Characteristics Over Operating Conditions

TEST
SYMBOL PARAMETER CONDITIONS [ MIN MAX | UNIT
Polarity fuse intact 40
to Input or feedback to output (except 20RS10) ns
Polarity fuse Blown 45
tox Clock to output or feedback (except 20S10) 20 ns
oo Pin 13 to output enable (except 20S10) R, =390 Q 25 ns
L. Pin 13 to output disable (except 20510) R,=750Q 25 ns
b Input to output enable (except 20RS10) 35 ns
o Input to output disable {except 20RS10) 30 ns
State machine maximum operating frequency (except 20S10) 16.7
FMAX MHz
Data path register maximum frequency (except 20S10) 25
*fMAX is calculated and measured on initial qualifications only.
FMAX (state machine) = 11t +1..]
FMAX (data path register) = 11t +1,,] or 11, +t,, whichever is smaller.
Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1,2, 3, 7, 8,9, 10 and 11.
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Military 24-Pin PAL Devices

Military 24RA-Pin Device

PAL20RA10
Standard military 5962-86803 is in the process of being generated—Contact the factory.

Operating Conditions

SYMBOL PARAMETER MIN MAX | UNIT
Vee Supply voltage 45 5 55 "
T, Operating free-air temperature -55 °C
T, Operating case temperature 125 | °C
Low 25
Lt Width of clock ns
High 25
1y Preload pulse width 45 ns
t.! Setup time from input or feedback to clock 25 ns
L Preload setup time 30 ns
Polarity fuse intact 10
Lt Hold time ns
Polarity fusa blown o]
! Preload hold time 30 ns
v’ Low-level input voltage <0.8
v,.' High-level input voltage 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.

* These are absolute voltages with respect to the ground pin on the device and include all overshoots due to system and/or tester
noise.

t These are device set-up conditions, which are measured during initial qualification, and are not directly tested.

Electrical Characteristics Over Operating Canditions

SYMBOL PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Ve Input clamp voltage V. =MiN | =—18 mA -1.5 v
L Low-level input current Voo = MAX V=04V 025 | mA
I High-level input current Voo = MAX V=24V 25| pA

I, Maximum input current Ve = MAX V=55V 1| mA
oL Low-level output voltage V. = MIN l, =8mA 0.5
on High-level output voltage Ve =MIN lyy =—2mA 24
(g V,=04V -100
Off-state output current Ve = MAX pA
l,.* V. =24V 100
OM o
{ Output short-circuit current V=5V V, =05V -30 -130 | mA
lee Supply current Vo = MAX 200 | mA

* I/O pin leakage is worst case of [[X or IOZX; i.e., lIL and IOZH. L
** Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.

#
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Military 24-Pin PAL Devices

Military 24RA-Pin Device

PAL20RA10
Switching Characteristics Over Operating Conditions
| TEST
SYMBOL PARAMETER CONDITIONS | MIN MAX | UNIT
! Polarity fuse intact 35
teo Input or feedback to output ns
Polarity fuse Blown 40
o Clock to output or feedback 35 ns
tg Input to asynchronous set 40 ns
ta Input to asychronous raset 1 R, = 560 Q 45 ns
toxx Pin 13 1o output enable ‘ R,=1.1KQ 25 ns
toe Pin 13 to output disable 25 ns .
‘ toox Input to output enable 35 ns }
| S Input to output disable 35 ns
State machine maximum operating frequency 16.7
fMAX* MHz
Data path register maximum frequency 20

*fMAX is calculated and measured on initial qualifications only.
FMAX (state machine) = 17t, +1.,)
FMAX (data path register) = 14t,, +t,.] or 14, +t,, whichever is smaller.

Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1,2, 3,7, 8, 9, 10 and 11.
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Military 24VX-Pin Device

PAL32VX10/10A

ADVANCE INFORMATION

Operating Conditions

\ STD A
SYMBOL PARAMETER f UNIT
MIN MAX MIN MAX
Vee Supply voltage 4.5 55 4.5 5.5 \
T, Operating free-air temperature ~55 125 -55 125 °C |
Low 25 23 |
t} Width of clock ns
High 25 23
Setup time from input | Productterms P —P_, SR 35 30
tt or feedback to clock ; ns
l Product term XOR 40 35
Lt Hold time 0 0 ns
. Asynchronous preset width 35 30 ns
| [ Asynchronous preset recovery time 35 30 ns
ty Synchronous reset recovery time 35 30 ns
v, Low-level input voltage <0.8 <0.8 \
v, High-level input voltage 2.0 22.0

Note: Virgin array verify of unprogrammed PAL device is performed at 25°C only.
* These voltages apply with respect to the ground pin on the device and include all overshoots due to system and/or tester noise.
t These are device set-up conditions, which are measured during initial qualification, and are not directly tested.

Electrical Characteristics Over Operating Conditions

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Ve Input clamp voltage Ve =MIN || =-18 mA -1.5 Vv
1 Low-leve! input current V. = MAX V,=04V -0.25 mA
[ High-level input current V. = MAX V=24V 25 A
b Maximum input current V. = MAX V, =55V 200 pA
Vo Low-level output voltage V. =MIN l, =12 mA 0.5
on High-levei output voltage Vi, =MN by =—2 MA 2.4
[ V,=04V -100 nA
Off-state output current | V. =MAX
Loz V=24V ' 100 uA
e Output short-circuit current V=5V V,=05V -30 -130 mA
ilcc Supply current V.. = MAX 180 mu

* 11O pin leakage is worst case of X or I0ZX; i.e., lIL and IOZH. o
“* Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second.
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Military 24VX-Pin Device

PAL32VX10/10A

ADVANCE INFORMATION

Switching Characteristics Over Operating Conditions

|

STD
‘ SYMBOL PARAMETER TEST UNIT
CONDITIONS | MIN MAX | MIN MAX
Product terms P P 35 30
te Input or feedback to output ns
Product term XOR 40 35
o Clock to output or feedback 20 20 ns
ton Input to output enable R, =390 Q 35 30 ns |
toxe Input to output disable R,=7500 35 30 ns
te J Asynchronous preset to output 35 30 ns
t. ' Inputorfeedback to registered output 95 95 ns
. from combinatorial configuration
toe . Input or feedback to combinatorial output 85 95 ns
i from registered configuration
Feedback | Productterms P.—P_ 18 20
FMAX" | Maximum (11.) MHz
frequency Product term XOR 16.7 18
No feedback"* 20 21.7
*fMAX is calculated and measured on initial qualifications only.
FMAX (NO feedback) = 11t +1,,]
Programmed devices conform to Mil-Std-883, Method 5005, Group A, Subgroups 1,2, 3,7, 8, 9, 10 and 11.
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Military 24-Pin PAL Devices

Military 24-Pin PAL Devices

Switching Waveforms

INPUTS, I/O, 3V
REGISTERED t
FEEDBACK

ta le— th -t tw
o _J!_\___Lu \
tp
ASYNCHRONOUS
PRESET 1ok tPRW tPRR tek »— tpxz I-—-l—tpzx

REGISTERED Vo2,
OUTPUTS y
loL+0.5 V
top | teRH toxz —{e— tp2x
COMBINATORIAL AN\ L/
OUTPUTS /774
CE
503 193 Q_

Notes: 1. 1., is tested with switch S, closed. C_= 50 pF and measured at 1.5 V output level.
2. t,,, is measured at the 1.5 V output ievel with C_= 50 pF. S, is open for high impedance to “1” test and closed for high
impedance "0" test.
3. t,,,istested with C = 5pF. S, is openfor "1” 1o high impedance test measured at V,,, 0.5 V output lavel. S, is closed for
*0” fo high impedance test measured at V,, +0.5 V output level.
4. Equivalent test loads may be used on automatic test equipment.

Switching Test Load

5V
’} S1
R1
OUTPUT J_ —@© TEST POINT
503 194 R2 CL
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Output Register Preload PAL24XA Series, PAL24RS Series and PAL20RA10

Military 24-Pin PAL Devices

Device

N WK

. Raise V__t0 45 V.

. Disable output registers by setting pin 13to V.

. Apply V, /V,, 10 all registered output pins.

. Pulse pin 10 to Vp then back to 0 V.

. Remove V, V,, from all output registers.

. Lower pin 13 to V,_to enable the output registers.
. Verify for V_ IV, at all registered output pins.

Output Register Preload PAL32VX10
Device

The preload function allows the register to be loaded from the
output pins. This feature aids the functional testing of sequential

W

N0 A

designs by allowing direct setting of output states. The procedure
is:

Raise V 10 4.5 V.
Disable output registers by setting pin 2to V(12 V).

. Apply V V,, to all registered output pins. Leave combina-

torial outputs floating.

. Pulse pin 10ta V., then back to O V.

Remove V, /V,, from all output registers.

Remove high voltage from pin 2.

Enable registered outputs per programmed pattern.
Verity for V /V,, at all registered output pins.

Key to Timing Diagrams

WAVEFORM INPUTS OUTPUTS

DON'T CARE: CHANGING:

CHANGE PERMITTED  STATE UNKNOWN

NOT CENTER LINE IS
APPLICABLE HIGH IMPEDANCE STATE

MUST BE STEADY WILL BE STEADY

503 197

PIN1. Yy

PIN2

iV

REGISTERED ™

OUTPUTS

PIN 10

ViL

603 185

ViHH

ViHH

503 196
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Military 24-Pin PAL Devices

Military 24-Pin PAL Devices

Life Test/Burn-In Circuits
Complies with Mil-Std-883, Method 1005/1015, Condition D.

Circuit Configurations

Waveforms

*1" 100 KHz

AD I l I | I | | I | g

. All Burn-In will be accomplished at 125°C +5/-0°C

. V. =525volts £ 0.25 V

. All Clocks (AO to Ax) are square wave signals 50+15%
Duty Cycle, with:
a."0"=-05Vic+0.7V

W=

0" 50KHz b."1"=+2.4Vto V,,
- c. Rise Time (+0.7 Vto + 2.4 V) < 1 pusec
A2 | I | d. Fall Time (+2.4 V1o +0.7 V) < 1 usec
“0" 25 KHz 4. Resistor Value
330 Q2 or 470 Q +5%
5. All Board Components to be compatible with 150°C
llow in order 503 134 N .
A3 to Ax Follow in orde! Ambient (Mln).
PAL12L10 PAL14L8 PAL16L6G
vee
" [\ ===\
Aoj1 24 Ao ~ 1 24 | vecC Ao — 1 24 | veC
A2 23 | Ay 2 23|~ An A <2 23 Aun
Az -3 22 [~ Az 3 22 vce Az 3 22— Assor Aqg
Az —{ 4 21 |Ad A;jd 21 Az — 4 21 vCC
Ay 5 20 A As 5 20 Ay —5 20
As — 6 19 [~ As —| 6 19 As 6 19
Ag - 7 18 |-~ Ag — 7 18 Ag 7 18
A7 -8 17 A A7y 8 17 A7 8 17
Ay —]9 16 |~ As 9 16 Az —9 16
Ag —{ 10 15 |~ A — 10 15 Ay - 10 15— A3
Ap— 11 14 frrd Ajo— 11 14 [~ Az Ao— 1 14— A
| | - A

e 12 13 A I 12 13 An I 12 13 11

503 189
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Military 24-Pin PAL Devices

Military 24-Pin PAL Devices

Life Test/Burn-In Circuits
Complies with Mil-Std-883, Method 1005/1015, Condition D.

Circuit Configurations

PAL18LS PAL20L2 PAL20C1t
) PERYSVE ——
Ap — 1 24 [~ VCC Ag — 1 24 |—oVCC Ao — 1 24 l—ovece
Ay —2 23 [— Ay Al —2 3 TA" Ay — 2 23 A
A2 —3 223—A15 A2 — 3 2 Az — 3 &j—
Az —{ 4 21 Az — 4 21 j—MsOfAu Ay — 4 21 Ats or Avg
Ay~ 5 20 vce Ay — 5 - As—5 zoj—
As — 6 19 As —{ 6 19 ::/,j-oVCC As — 6 19 vee
Ag — 7 18 As 7 18 Ag — 7 1az:r
Ay — 8 17 A7 —{8 17 A Ar — 8 17 A1z
Ag—9 163—/\13 Ag 9 163— Ag — 9 1sj_
Ag —] 10 15 Ag ~{ 10 15 j—-ﬁhz Ag — 10 15 A
Awp— 11 14 |— A2 A~ 11 14 Aro—] 11 14 j_
12 1B3F—A 12 13 }—A
—L:— 11t __I_:— 1 o 12 13 |—An
PAL20LBA/B PAL20R8SA/B
PALBL14A PAL20L8A-2 PAL20R8A-2
—1 "\ p——_
vce o-t: 1 24 vce Ap —1 1 24 |-o VCC Ag — 1 24 o VCC
2 23 Ay Ay 2 23 — Aqa Aq 2 23 [—Ap
Ao — 3 2 Az —3 22 Az — 3 2
Ay —|4 21 Ao Az — 4 21 As — 4 21
A s 20 fAnd Av—S 20 As—{5 20
Az —| 6 19 g As — 6 19 As — 6 19
As—7 18 Ao Ag — 7 18 A -7 18
As — 8 17 |~ A7 -8 17 Ar— 8 17
Ag — 9 16 " As — 9 16 AB—19 16
Ay — 10 15 Ao As —{ 10 15 Ap — 10 15
VCC o~ 11 14 [~ Ajp— 11 14 |- Az Ato— 14 14 | As2
iz ® sou 12 oA 2 18 -An
PAL20RGA/B PAL20R4A/B
PAL20R6A-2 PAL20R4A-2 PAL20L10A
vVCe
— — _——
Ao —1 — 24evCC Ao 1 24 }— vCC Ao —{ 1 24
Ay 2 23 [~ A Ay —2 23 |~ Ais A2 23 |~
Az —13 22 Az — 3 22 A2 |3 22 f~ned
Ay — 4 21 Ay {4 21 Ay —{4 21 |~
Ag—5 20 As— 5 20 Ag— 5 20 |~
As — 6 19 As — 6 19 As — 6 18 -~
Ag — 7 18 Ag —~{ 7 18 As 47 18
A; -8 17 A7 —18 17 A7 -8 17 Ay
Ag — 9 16 As— 9 16 Ars o 16 A
Ag — 10 15 Ag — 10 15 Ag — 10 15 Aty
A= 11 14 [—As2 App— 11 14 |- A2 Ao~ 11 14 A~
12 13 |—An 12 13 |- An 12 13 |— An
I L
= = '-{-:— 503 202
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Military 24.-Pin PAL Devices

Military 24-Pin PAL Devices

Life Test/Burn-In Circuits
Complies with Mil-Std-883, Method 1005/1015, Condition D.

Circuit Configurations

PAL20X10A PAL20XBA PAL20X4A
vCce vCC vCC
Ag ~{ 1 24 Ag — 1 24 Ao - 1 24
Ay —2 23 [~ A2 23 [ Ay —2 23 [~
Az —3 22 |-~ A2 —3 22 A Az {3 2 [~
Ay —4 21 [~ Az —{ 4 21 A~ Az {4 21 |~
Ay —15 20 [~ As— 5 20 |~ Ay 5 20 Ao
As ~1 6 19 |ty As —~{ 6 19 A As —{ 6 18 -~y
As ~17 18 |~ Ag — 7 18 [ Ag 7 18 [
A7 —1 8 17 P~ A7 ~ 8 17 A A7 18 17 A
Ag — 9 16 -~ Ag — 9 16 A~ Ag — 9 16 [~
Ay — 10 15 A~ Ag — 10 15 |~ Ag — 10 15 |-~y
Asp— 11 14 A Ao— 11 14 [~ A 1 14 A=
_: 12 13 |- An 4._— 12 13 = Ay _—r- 12 13 b= Aqq
PAL20S10 PAL20RS10 PAL20RS8
vee ] vee vee
—— ———
Ap —{ 1 24 Ao — 1 24 Ao — 1 24
Ay — 2 23 A Ay 2 23 |~ A2 2 [~
Az 3 22 |-~ Az 3 22 |~ Az -3 22 -~
A3 — 4 21 A Ay 4 21 f-Aar Az — 4 21 |~
Ag—5 20 A As~15 20 [~ Aq—S 20 A
As — & 18 |~y As —| 6 18 [~ As —{ 6 19 |~
Ag — 7 18 [~ Ag —7 18 |-~ Asg —{ 7 18 [~
A7 — 8 17 -~y A7 8 17 P~ A7 8 17 |
Ag o 16 |~ Ag o 16 |-and As -9 16 |~
Ag — 10 15 |~ Ag — 10 15 Ay Ag —] 10 15 A~
Ajg— 11 14 |~ Ap—] 11 14 A Ag— 11 14 A~
___E— 12 13 |— Ay __E— 12 13 }— An _—r 12 13— An
PAL20RS4 PAL32VX10/10A
vCcC vCC
Ao — 1 24 Ag — 1 24
Ay — 2 23 A Ay — 2 23 [~
Az — 3 22 Az —13 22 [~
Az — 4 21 A Az — 4 21 |~
Ay —§ 20 |~ Ay —|5 20 [~
As — 6 19 -~ As — 6 19 |-~
Ag — 7 18 oty Asg 7 18 |~
A7 48 17 A A; |8 17 |~
Ag — 9 16 |~y Az — 9 16 |~
Ag —1 10 15 A Ag —1 10 15 A~
Awg— 11 14 A~ Ag—] 1 14 A~
e 12 13 Atq i 12 13 —Any

503211
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