PAL22V10C
PAL22VP10C

Features o 10 user-programmable output
macrocells
e Ultra high speed supports today’s and — Output polarity control
tomorrow’s fastest microprocessors t‘pu polarity n‘ ro N
— Registered or combinatorial
—tpp =6ns operation
—tg=3ns — 2 new feedback paths
— fvax = 117 MHz (PAL22VP10C)
e Synchronous PRESET, asynchronous
* Reduced ground bounce and under- RESET, and PRELOAD capability for
shoo! flexible design and testability
e PLCC and LCC packages with addi- e High reliability
tional V¢ and Vgg pins for lowest P Ti-W fuse technol
ground bounce — Proven Ti- se technology
o Up to 22 inputs and 10 outputs for —AC and DC tested at the factory
more logic power e Security Fuse

Functional Description

The ess PAL22V10C and
PAL22VP10C are second-generation pro-
grammable array logic devices. Using

Variable product terms
— 8 to 16 per output

Universal PAL® Device

BiCMOS process and Ti-W fuses, the
PAL22V10C and PAL22VP10C use the
familiarsum-of-products(AND-OR)logic
structure and a new concept, the program-
mable macrocell.

Both the PAL22V10C and PAL22VP10C
provide 12 dedicated input pinsand 10 I/O
pins (see Logic Block Diagram). By select-
ing each I/O pin as either permanent or
temporary input, up to 22 inputs can be
achieved. Applications requiring up to 21
inputs and a single output, down to 12 in-
puts and 10 outputs can be realized. The
output enable product term available on
each 1I/O allows this selection.

The PAL22V10C and PAL22VP10C
featurevariable producttermarchitecture,
where 8 to 16 product terms are allocated
to each output. This structure permits
more applications to be implemented with

Logic Block Diagram and PDIP (P)/CDIP (D) and Pin Configurations
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PAL is a registered trademark of Advanced Micro Devices.
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Functional Description (continued)

these devices than with other PAL devices that have fixed number
of product terms for each output.

Additional features include common synchronous preset and
asynchronous reset product terms. They eliminate the need to use
standard product terms for initialization functions

Both the PAL22V10C and PAL22VP10C automatically reset on
power-up. In addition, the preload capability allows the output reg-
isters to be set to any desired state during testing.

A security fuse is provided on each of these two devices to prevent
copying of the device fuse pattern.

With the programmable macrocells and variable product term ar-
chitecture, the PAL22V10C and PAL22VP10C can implement
togic functions in the 700 to 800 gate array complexity, with the in-
herent advantages of programmable logic.

Programmable Macrocell

The PAL22V10C and PAL22VP10C each has 10 programmable
output macrocells (see Macrocell figure). On the PAL22V10C two
fuses (Cy and Cp) can be programmed to configure output in one of
four ways. Accordingly, each output can be registered or combina-
torial with an active HIGH or active LOW polarity. The feed-
back to the array is also from this output (see Figure 1). An addi-
tional fuse (C;) in the PAL22VP10Cprovides for two feedback
paths (see Figure 2).

Programming

The PAL22V10Cand PAL22VP10C can be programmed using the
QuickPro II programmer available from Cypress Semiconductor
and alsowith Datal/O, Logical Devices, STAG and other pro-
grammers. Please contactyourlocal Cypress representative for
further information.

Macrocell
)
e b |
| |
| * |
I AR }
I QUTPUT —
| SELECT | |
—D ; D Q MUX |
| ]
| i
: cr—p> o] S S I
| | Key:
| I | AR = Asynchronous RESET
| sP I SP = Synchronous PRESET
| I OE = Output Enable
[ 1 CP = Clock Pulse
INPUT/ |
FEEDBACK
I MUX :
| S S T
| ) |
c, r y 8 I
Co ] |
Gl } MACROCELL |
e e e e — -
vi0c-4
Output Macrocell Configuration
Cylll Cy Co Output Type Polarity Feedback
0 0 0 Registered Active LOW Registered
0 0 1 Registered Active HIGH | Registered
X 1 0 Combinatorial | Active LOW jre]
X 1 1 Combinatorial | Active HIGH | I/O
1 0 0 Registered Active LOW { T/Ol1]
1 0 1 Registered Active HIGH | rolll
Note:
1. PAL22VP10C only.
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= PAL22VP10C
=HW# CYPRESS
Coltl = Colil=0
I Ci = Ci=0
SP Co=0 Cp=1

REGISTER FEEDBACK, REGISTERED, ACTIVE-LOW QUTPUT

Colll = x
Ci=1
Co=0

a :] vioc-7

/O FEEDBACK, COMBINATORIAL, ACTIVE-LOW OUTPUT

REGISTER FEEDBACK, REGISTERED, ACTIVE-HIGH QUTPUT

1/O FEEDBACK, COMBINATORIAL, ACTIVE-HIGH OUTPUT

Figure 1. PAL22V10C and PAL22VP10C Macrocell Configurations

]
SO

vi0c-9

1/O FEEDBACK, REGISTERED, ACTIVE-LOW OUTPUT

909
i
Lt

v10c-10

1/O FEEDBACK, REGISTERED, ACTIVE-HIGH OUTPUT

Figure 2. Additional Macrocell Configurations for the PAL22VP16C
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— PAL22VP10C
==~# CYPRES
Selection Guide
22V10C -6 22V10C-7 22V10C—-10 22V10C-12 22V10C—-15
22VP10C—-6 22VP10C-7 22VP10C-10 22VP10C—12 22VP10C—-15
Icc (mA) Commercial 190 190 190 190
Military 190 190 190
tpp (ns) Commercial 6.0 7.5 10 12
Military 10 12 15
ts (ns) Commercial 3.0 3.0 3.6 45
Military 3.6 45 15
tco (ns) Commercial 5.5 6.0 7.5 9.5
Military 7.5 95 - 10
fmax (MHz) Commercial 117 111 90 71
Military 90 71 57

Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,
not tested.)

DClInputCurrent . ...................
(except during programming)

Storage TEMpPErature . ................. —65°C to +150°C DC Program Voltage .................coiiiiinnn. 100V
Ambient Tcmpcraturc with . . Operating Range
Power Applied .................... ... —=55°Cto +125°C -
Supply Voltage to' Ground Potential ........ —-0.5V to +7.0V Range Te‘?n';:)ll‘:'tll:re Vee
I Fiigh 2SO P ~05VitoVee | Commercial 0°Cto +70°C 5V 5%
DC Input Voltage ... ...................... —0.5V to Ve Military!2] —55°C 1o +125°C 5V *5%
DC Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Vee = Min,, Iog = =32 mA Com’l 2.4 \%
Vin = Vigor Vi, Ion = —2mA Mil
VoL Output LOW Voltage Vee = Min, IoL = 16 mA Com’l 0.5 A%
ViN=Vorvy IoL = 12mA Mil
Vig Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for AllInputs(3l | 2,0 v
ViL Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!3] 0.8 v
Iix Input Leakage Current Vss < VN < 2.7V, Ve = Max. —-250 50 UA
I Maximum Input Current VN = Ve, Vee = Max. Com’l 100 UA
Mil 250
loz Output Leakage Current Vee = Max.,, Vss < Voyut < Vee —100 100 uA
Isc Output Short Circuit Current | Ve = Max., Voyt = 0.5VI4 -30 —120 mA
Icc Power Supply Current Ve = Max., Vin = GND, Outputs Open Com’l 190 mA
Mil 190
Capacitancel]
Parameter Description Max. Unit
Cin Input Capacitance 8 pF
Cout Output Capacitance 10 pF
Notes:
2. tais the “instant on” case temperature. been chosen to avoid test problems caused by tester ground

degradation.
Tested initially and after any design or process changes that may affect
these parameters.

3. These are absolute values with respect to device ground. All over-
shoots duc to system or tester noise are included.

4. Not more than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyr = 0.5V has
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§f CYPRESS PAL22VP10C
AC Test Loads and Waveforms
R1238Q
3192 MIL) a0V ALL INPUT PULSES
v 90% 90% c, o Package
OuTPUT | R2 10% 10% 7
cL $ 170Q GND 15 pFl7 P/D
" (2360 |
INCLUDING _-_[ 1 ,(V,"_) =3ns <3ns | 50pF IKLIY
élgol}lr\éD - T vioent v10c-16
Equivalentto: THEVENIN EQUIVALENT Parameter Vx Ontput Waveform—Measurement Level
99Q tER (-) 15V
OUTPUT O———an——0 2.08V = Vihc VouTgsy VX vioet2
Commercial tER (+) 2.6V Vor ﬂ#’t—_ Vx
v10¢-13
Equivalentto: THEVENIN EQUIVALENT 1
tEA (+) 5V v 0.5V. Von
136Q X viOc-14
OUTPUT O———"W——Q 2.13V = Vthm
o tEa(-) | 1SV Vx
Military 0.5v VoL  viee1s
Notes:
6. CL = 5 pF for tggr measurement for all packages. 7. For high-cagzcaicitive load applications (Cp = 50 pF), use PAL22V10G/
PAL22VP10G.

Switching Characteristics(s]

22V10C—6 | 22V10C-7 | 22V10C—10 [ 22Vi0C-12 | 22V10C-15
22VP10C—6 | 22VP10C—7 | 22VP10C—10 | 22VP10C~12 | 22VP10C-15

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit

tpp Input to Output Propagation 1 6 2 7.5 2 10 2 12 2 15 ns
Delay!‘l

tEA Input to Qutput Enable Delay 1 6 2 7.5 2 10 2 12 2 15 ns

tER Input to Output Disable 1 2 7.5 2 10 2 12 2 15 ns
Delayl10]

tco Clock to Output Delay!®] 1 5.5 1 6.0 1 7.5 1 9.5 1 10 ns

ts Input or Feedback Set-Up Time 3 3 3.6 45 75 ns

tH Input Hold Time 0 0 0 0 0 ns

tp External Clock Period 8.5 9 11.1 14 17.5 ns
(tco + ts)

twh Clock Width HIGHI! 3 3 3 3 6 ns

WL Clock Width LOWIS] 3 3 3 3 6 ns

fmax: External Maximum Frequency | 117 111 90 7 57 MHz
(1Atco + o)l

fmax2 DataPath Maximum Frequency | 166 166 166 166 83 MHz
(Atwh + tw))P> 121

fmaxs Internal Feedback Maximum 142 133 100 83 66 MHz
Frequency (1/(tcp + ts))[13]

tcr Register Clock to Feedback 4 4.5 6.4 7.5 7.5 ns
Input(14]

tAw Asynchronous Reset Width 7.5 8.5 10 12 15 ns

tAR Asynchronous Reset Recovery 4 5 6 7 10 ns
Time
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 ; PAL22VP10C
# CYPRESS
Switching Characteristics!8]
22VI0C—6 | 22V10C-7 | 22V10C-—-10 | 22V10C-12 | 22V10C-15
22VP10C—6 | 22VP10C-7 | 22VP10C—10 | 22VP10C—-12 | 22VP10C—-15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min, | Max. | Min. | Max. | Unit
tap Asynchronous Reset to 2 11 2 12 2 12 2 14 2 20 ns
Registered Output Delay
tspPR Synchronous Preset Recovery | 4 5 6 7 10 ns
Time
tpr Power-Up Reset Timel15] 1 1 i 1 1 us
Switching Waveform
REGISTERED ™K
FEEDBACK
SYNCHRONOUS > n t >< ><
PRESET ts} ty WH e WL
— —
P — / \
[e— tgpr te
taw tan —
ASYNCHFIORI\:EOS%$
tco tar tER[14]<—-| —! tep
REGISTERED
OUTPUTS k
13
— teo terl 14l e
COMBINATORIAL F
OUTPUTS b
| V10c-17
Power-Up Reset Waveform('9]
Vee
POWER 4N
e ter
REGISTERED “
ACTIVE LOW
QUTPUT //

CLOCK vv’v’v‘v.v’v’v’v’V‘V’V.V.V.V’V‘V’V.V’V’V‘V’V’V‘V.V‘V’V.V’V‘V \/ | /

Ty —

v10c-18

Notes:
8.

AC test load used for all parameters except where noted. 13. This specification indicates the guaranteed maximum frequency at

9.

This specification is guaranteed for all device outputs changing state in
a given access cycle.

10. This parameter js measured as the time after output disable input that

which a state machine configuration with internal only feedback can
operate. This parameter is tested periodically by sampling production
product.

the previous output data state remainsstable on the output. Thisdelay ~ 14. This parameter is calculated from the clock period at fyax internal

is measured to the point at which a previous HIGH level has fallen to (fmax3) as measured (see Note 13) minus ts.

0.5 volts below Vo min. or a previous LOW level hasrisento 0.5volts  15. The registers in the PAL22V10C/PAL22VP10C have been designed

above Vgr max. with the capability to reset during system power-up. Following power-
11. This specification indicates the guaranteed maximum frequency at up, all registers will be reset to a logic LOW state. The output state will

which a state machine configuration with external feedback can oper- depend on the polarity of the output buffer. This feature is useful in es-

ate. tablishing state machine initialization. To insure proper operation, the
12. This specification indicates the guaranteed maximum frequency at rise in Voo must be monotonic and the timing constraints depicted in

which an individual output register can be cycled. power-up reset waveforms must be satisfied.
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= PAL22VP10C
=97 CYPRESS

Preload Waveform(16!

\ Vep
Vinp
PIN 13 (16) |
topR topRi Viep
Vike
PIN2 (3
@ \ Viee
Vi
PIN 3 (4) \ e
Vie
P Viup
PIN 6 (7)
4 \ Viep
Y/ \ Viip
PIN 8 (10)
A \ Vie
\ Vep
/_/ Vinp
PIN 9 (11) y toerz| tormz) \_
ViLe
PRELOAD DATA L/~ Ve
PINS 14-23
(17-21, 23-27) n - - - N Ve
oprz_| topre oprz | torrz
topRs topRs topr1 /1 toem Vinp
CLOCKPINT (2) torr1 toer tom topai v,
I — Vir
OUTPUTS
PRELOAD REGISTERS
DISABLED DATA PRELOADED,
CLOCKED OUTPUT
IN ENABLED
PRELOAD D[1A71]'A gﬁ!{f_kOAD
ViLp or Viyp!
REMOVED vi0c-19
D/K/P (J/L/Y) Pinouts
Forced Level on Register Pin Register Q Output State
During Preload After Preload
Viap HIGH
ViLp LOW
Name Description Min. Max. Unit
Vpp Programming Voltage 9.25 9.75 A%
tDPR1 Delay for Preload 1 us
tpPR2 Delay for Preload 0.5 us
ViLp Input LOW Voltage 0 0.4 v
Vinp Input HIGH Voltage 3 4.75 \'%
Veep Vc for Preload 4.75 5.25 \%

Notes: (The numbers in parenthesis are for the J, L, and Y pins).
16. Pins 4 (5), 5 (6), 7 (9) at Vyp; Pins 10 (12) and 11 (13) at Vigp; Vcc (Pin 24 (1 and 28)) at Vecp
17. Pins 2—8 (37, 9, 10), 10 (12), 11 (13) can be set at Viyp or Vyp to insure asynchronous reset is not active.
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Functional Logic Diagram for PAL22V10C/PAL22VP10C
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CYPRESS PAL22VP10C
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT vs. NORMALIZED PROPAGATION
vs. SUPPLY VOLTAGE . AMBIENT TEMPERATURE DELAY vs. SUPPLY VOLTAGE
14 1. 1.2
812 g 4 214 \
=Y = a \
a a
N L g 12 g
J N
g0 z 2w
[ =2 10 = [ ——
Z 1
g / Q 5
0.8 z Z 09
0.8
Ta = 25°C
0.6 | 06 0.8
40 45 5.0 55 6.0 -55 25 125 40 45 5.0 55 6.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V)
TYPICAL CORRECTION TO tpp
NORMALIZED PROPAGATION AND tco vs. NUMBER OF NORMALIZED SET-UP TIME
DELAY vs. TEMPERATURE > OUTPUTS SWITCHING vs. SUPPLY VOLTAGE
1.2 o] 0 T T T T X
£ JIKILY > 12
@ T 02| PACKAGES —t1,
S vl /
g 1.1 S 3 o4 T | 4 g1
= SISy d A
o L~ o L
] v /
>
310 5%-06 5 N
g u § -08 £
2 us 2 D/P PACKAGES 2 oo
S -0
3
0.8 _ 0.8
-5 % 125 272345678091 40 45 50 55 60
AMBIENT TEMPERATURE (°C) NUMBER OF DEVICE OUTPUTS SUPPLY VOLTAGE (V)
CHANGING STATE PER ACCESS CYCLE
NORMALIZED SET-UP TIME NORMALIZED CLOCK TO OUTPUT NORMALIZED CLOCK TO
vs. TEMPERATURE TIME vs. SUPPLY VOLTAGE OUTPUT TIME vs. TEMPERATURE
1.2 1.2 14
» 11 1 g1 \\ g 13
a o a
| g w 1.2
N N
2 1.0 z 10 2
=
Z 09 < 09 4
1.0
08 08 0.9
-55 25 125 40 45 5.0 §5 6.0 55 25 125
AMBIENT TEMPERATURE (°C) SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C)
v10c-21
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== PAL22V10C
E%YPR Fos PAL22VP10C
Typical DC and AC Characteristics (continued)
DELTA tpp, tco Vs. OUTPUT SINK CURRENT OUTPUT SOURCE CURRENT
OUTPUT LOADING vs. OUTPUT VOLTAGE — vs. VOLTAGE
8.0 z 120 7 T 7 <
= / E 105 7 = 60 N
[ - z
< 60 g 90 7 & AN
R [T}
8 V o / r 50 N
S D/P PACKAGES / €75 Vi 3 N,
s o o 40
s 40 » x 6 / g . \
ar & 45 3 N
m / = / 1773 N\
o - 5 4 P =20
20 L~ e %0 / Ve = 5.0V o \
LT Jinx 2 Ta = 25°C £ 10
PACKAGES S 15 | 5 \
0.0 . 0 © 0
0 25 50 75 100 0.0 1.0 2.0 3.0 4.0 0.0 1.0 2.0 3.0 4.0
CAPACITANCE (pF) OUTPUT VOLTAGE (V) OUTPUT VOLTAGE (V)
v10c-22
Ordering Information
Icc tpp fvax . Package Package Operating
(mA) (ns) (MHz) Ordering Code Name Type Range
190 6 117 PAL22V10C—-6JC J64 28-Lead Plastic Leaded Chip Carrier | Commercial
75 111 PAL22V10C-7DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22V10C-7JC I64 28-Lead Plastic Leaded Chip Carrier
PAL22V10C-7PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10C—-7YC Y64 28-Pin Ceramic Leaded Carrier
10 0 PAL22V10C—-10DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22V10C—-10JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22V10C—-10PC P13 24-Tead (300-Mil) Molded DIP
PAL22V10C-10YC Y64 28-Pin Ceramic Leaded Carrier
PAL22V10CM~-10DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22V10CM-10KMB K73 24-Lead Rectangular Cerpack
PAL22V10CM-10LMB L64 28-Square Leadless Chip Carrier
PAL22V10CM-10YMB Y64 28-Pin Ceramic Leaded Carrier
12 71 PAL22V10C-12DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22V10C-12JC J64 28-Lead Plastic Leaded Chip Carrier
PAL22V10C—-12PC P13 24-Lead (300-Mil) Molded DIP
PAL22V10C-12YC Y64 28-Pin Ceramic Leaded Carrier
PA1L22V10CM-12DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22V10CM—-12KMB K73 24-Lead Rectangular Cerpack
PAL22VI0CM - 12LMB Lo4 28-Square Leadless Chip Carrier
PAL22V10CM—-12YMB Y64 28-Pin Ceramic Leaded Carrier
15 57 PAL22V10CM~-15DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22V10CM—-15KMB K73 24-Lead Rectangular Cerpack
PAL22V10CM~15L.MB Lo4 28-Square Leadless Chip Carrier
PAL22V10CM~-15YMB Y64 28-Pin Ceramic Leaded Carrier
2-79
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—== 2 CYPRESS
Ordering Information (continued)
(}]‘:X) (tll: ;)) (lt;l/‘li]‘?l’;) Ordering Code P a’fyk;lege O]ﬁe;:;ing
190 6 117 PAL22VP10C—-6JC J64 28-Lead Plastic Leaded Chip Carrier | Commercial
7.5 111 PAL22VP10C—-7DC Di4 24-Lead (300-Mil) CerDIP Commercial
PAL22VP10C-7IC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22VP10C-7PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10C-7YC Y64 28-Pin Ceramic Leaded Carrier
10 90 PAL22VP10C—-10DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22VP10C—10JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22VP10C—-10PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10C—-10YC Y64 28-Pin Ceramic Leaded Carrier
PAL22VP10CM-10DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22VP10CM—-10KMB K73 24-Lead Rectangular Cerpack
PAI22VP10CM-—-10LMB L64 28-Square Leadless Chip Carrier
PAL22VP10CM—-10YMB Y64 28-Pin Ceramic Leaded Carrier
12 71 PAL22VP10C—-12DC D14 24-Lead (300-Mil) CerDIP Commercial
PAL22VP10C-12JC Jo4 28-Lead Plastic Leaded Chip Carrier
PAL22VP10C—-12PC P13 24-Lead (300-Mil) Molded DIP
PAL22VP10C—-12YC Y64 28-Pin Ceramic Leaded Carrier
PAL22VPI0CM—-12DMB D14 24-Lead (300-Mil) CerDIP Military
PAL22VP10CM—-12KMB K73 24-Lead Rectangular Cerpack
PAL22VP10CM—-12LMB Lo64 28-Square Leadless Chip Carrier
PAL22VP10CM—-12YMB Y64 28-Pin Ceramic Leaded Carrier
15 57 PAL22VP10CM—-15DMB Di4 24-Lead (300-Mil) CerDIP Military
PAL22VP10CM —-15KMB K73 24-Lead Rectangular Cerpack
PAL22VP10CM -1SLMB L64 28-Square Leadless Chip Carrier
PAL22VP10CM—-15YMB Y64 28-Pin Ceramic Leaded Carrier
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristerics
Parameters Subgroups
Vo 1,2,3
VoL 1,2,3
Vin 1,2,3
ViL 1,2,3
Iix 1,2,3
Ioz 1,2,3
Icc 1,2,3
Switching Characteristics
Parameters Subgroups
tpp 7,8,9,10, 11
tco 7,8,9,10,11
ts 7,8,9,10,11
ty 7,8,9, 10, 11
Document #: 38—A—00020—-D
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