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Features

» Twelve I/O macrocells each having:
— One state flip-flop with an XOR sum-of-products
input
— One feedback flip-flop with input coming from the
1/O pin
— Independent (product term) set, reset, and clock in-
puts on all registers

— Asynchronous bypass capability on all registers un-
der product term control (r =s = 1)

— Global or local output enable on three-state I/O

— Feedback from either register to the array

» 192 product terms with variable distribution to macro-
cells

« 13 inputs, 12 feedback I/O pins, plus 6 shared I/O mac-
rocell feedbacks for a total of 31 true and complemen-
tary inputs

* High speed: 20 ns maximumt pp

 Security bit

» Space-saving 28-pin slim-line DIP package; also avail-
able in 28-pin PLCC

Asynchronous Registered EPLD

* Low power
—90 mA typical | ¢¢ quiescent
— 180 mA I ¢ maximum
— UV-erasable and reprogrammable
— Programming and operation 100% testable

Functional Description

The CY7C331 is the most versatile PLD available for asyn-
chronous designs. Central resources include twelve full D-type
flip-flops with separate set, reset, and clock capability. For in-
creased utility, XOR gates are provided at the D-inputs and the
product term allocation per flip-flop is variably distributed.

I/O Resources

Pins 1 through 7 and 9 through 14 serve as array inputs; pin
14 may also be used as a global output enable for the 1/O
macrocell three-state outputs. Pins 15 through 20 and 23
through 28 are connected to I/0O macrocells and may be man-
aged as inputs or outputs depending on the configuration and
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CYPRESS
Selection Guide
Generic Part lcc1 (MA) tpp (NS) ts (ns) tco (ns)
Number Com’l Mil Com’l Mil Com’l Mil Com’l Mil
CY7C331-20 130 20 12 20
CY7C331-25 120 160 25 25 12 15 25 25
CY7C331-30 150 30 15 30
CY7C331-40 150 40 20 40
. . . I/O Resources (continued)
Pin Configuration
It should be noted that there are two ground connections (pins
8 and 21) which, together with V¢ (pin 22) are located cen-
TopView trally on the package. The reason for this placement and du-
o aol888 al-ground structure is to minimize the ground-loop noise when
““““ the outputs are driving simultaneously into a heavy capacitive
load.
s g /Og The CY7C331 has twelve I/O macrocells (see Figure 1). Each
:2 - :584 macrocell has two D-type flip-flops. One is fed from the array,
GND 0 Ve and one from the I/O pin. For each flip-flop there are three
Iz H GND dedicated product terms driving the R, S, and clock inputs,
:s g :jge respectively. Each macrocell has one input to the array and for
° 121314 1516 1718 ! each pair of macrocells there is one shared input to the array.
E‘ E‘ § é E gv Igo C331-2 The macrocell input to the array may be configured to come
- - E QQ== from the ‘Q’ output of either flip-flop.
TO PIN 14 (INVERTED)
OE PTERM 5
(o)
1 s
OUT SET PTERM
) co
|/
OUTPUT FLIP-FLOP
' s
S 1 o TO /O PIN
—D Q 0
OUT CLK PTERM 0B
R
OUT RESET PTER
IN CLK PTERM
IN SET PTERM .
IN RESET PTERM 7:D
XOR PTERM o o— SI 1 J
)i >_ s 1 0 S
OR PTERMS o—ob
c1 —dqOB
TO INPUT BUFFER R
TO SHARED INPUT FLIP-FLOP
INPUT MUX
C331-3

TO PIN 14 (INVERTED)
Figure 1. /0 Macrocell
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I/O Resources (continued)

The D-type flip-flop that is fed from the array (i.e., the state
flip-flop) has a logical XOR function on its input that combines
a single product term with a sum(OR) of a number of product
terms. The single product term is used to set the polarity of the
output or to implement toggling (by including the current output
in the product term).

The R and S inputs to the flip-flops override the current setting
of the ‘Q’ output. The S input sets ‘Q’ true and the R input
resets ‘Q’ (sets it false). If both R and S are asserted (true) at
once, then the output will follow the input (‘Q" = ‘D’) (see
Table 1).

Table 1. RS Truth Table

R S Q
1 0 0
0 1 1
1 1 D

Shared Input Multiplexer

The input associated with each pair of macrocells may be con-
figured by the shared input multiplexer to come from either
macrocell; the ‘Q’ output of the flip-flop coming from the 1/0 pin
is used as the input signal source (see Figure 2).

Product Term Distribution

The product terms are distributed to the macrocells such that
32 product terms are distributed between two adjacent mac-
rocells.

The pairing of macrocells is the same as it is for the shared
inputs. Eight of the product terms are used in each macrocell
for set, reset, clock, output enable, and the upper part of the
XOR gate. This leaves 16 product terms per pair of macrocells
to be divided between the sum-of-products inputs to the two
state registers. The following table shows the 1/0O pin pairing
for shared inputs, and the product term (PT) allocation to mac-
rocells associated with the 1/0 pins (see Table 2).

Table 2. . Product Term Distribution

Macrocell Pin Number Product Terms
0 28 4
1 27 12
2 26 6
3 25 10
4 24 8
5 23 8
6 20 8
7 19 8
8 18 10
9 17 6

10 16 12
11 15 4

Q- OUTPUT FROM

OUTPUT FROM S
LOGIC ARRAY o
MACROCELL A

PIN

FEEDBACK TO

LOGIC ARRAY
INPUT REGISTEROF

MACRO-}-0 | 110 MACROCELLA

INPUT TO CELL
LOGIC ARRAY INPUT | 4

MUX  —

Q- OUTPUT FROM
| INPUT REGISTEROF
c3 /0 MACROCELLB

OUTPUT FROM
LOGIC ARRAY o
MACROCELL B
PIN
FEEDBACK TO
LOGIC ARRAY

Figure 2. Shared Input Multiplexer

C331-4

The CY7C331 is configured by three arrays of configuration
bits (CO, C1, C2). For each macrocell, there is one CO bit and
one C1 hit. For each pair of macrocells there is one C2 bit.

There are twelve CO bits, one for each macrocell. If CO is pro-
grammed for a macrocell, then the three-state enable (OE) will
be controlled by pin 14 (the global OE). If CO is not pro-
grammed, then the OE product term for that macrocell will be
used.

There are twelve C1 bits, one for each macrocell. The C1 bit
selects inputs for the product term (PT) array from either the
state register (if the bit is unprogrammed) or the input register
(if the bit is programmed).

There are six C2 bits, providing one C2 bit for each pair of
macrocells. The C2 bit controls the shared input multiplexer; if
the C2 bit is not programmed, then the input to the product
term array comes from the upper macrocell (A). If the C2 bitis
programmed, then the input comes from the lower macrocell
(B).

The timing diagrams for the CY7C331 cover state register, in-
put register, and various combinational delays. Since internal
clocks are the outputs of product terms, all timing is from the
transition of the inputs causing the clock transition.
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Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Static Discharge Voltage........ccccoeiuiieeeiiiiiieeeeeeie, >1500V
(per MIL-STD-883, Method 3015)

Latch-Up Current

DC Programming Voltage ........cccceevvvvieeee i 13.0V
Storage TeEMPErature .........cceceerveereeerueenn —65°C to +150°C 9 g 9
Ambient Temperature with Operating Range
Power Applied.........cccooiiiiiiiinieee, —55°C to +125°C
. Ambient
Supply Voltage to Ground Potential R T v
(PiN 28 10 PIN 8 OF 21) cvvvvvvvevvrreesreseeeeeeeees _0.5V to +7.0V ange emperature cc
H (e} (<] 0,
DC Input VOltage .......vveevieiiiiieeeniiee s -3.0V to +7.0V Commi]clal 0Cto+70°C 5V +10%
Output Current into Outputs (LOW) ......cceeeeeeiiiiiineennn. 12 mA Military —55°C10+125°C 5V +10%
Electrical Characteristics  Over the Operating Range?
Parameter Description Test Conditions Min. | Max. | Unit
VoH Output HIGH Voltage Vee =Min, Viy =V or V. 2.4 \Y,
lon = —3.2 mA (Com’l), lon = —2 mA (Mil)
VoL Output LOW Voltage Vee =Min, Viy = Vg or V. 0.5 \Y,
loL= 12 mA (Com’l), loL = 8 mA (Mil)
Viu Input HIGH Voltage Guaranteed HIGH Input, all Inputs!3] 2.2 v
Vi Input LOW Voltage Guaranteed LOW Input, all Inputst! 08 | Vv
lix Input Leakage Current Vgs <V|n < Vg, Vec = Max. =10 | +10 | pA
loz Output Leakage Current Vss <Vout < Vee Vee = Max. -40 +40 HA
lsc Output Short Circuit Ve = Max., Vo = 0.5V 30 | =90 | mA
Current!!
lcct Standby Power Supply Ve =Max., Vi = GND, Com’l -20 130 | mA
Current Outputs Open Com’l —25 120
Mil =25 160 | mA
Mil =30, —40 150
lcco Power Supﬂol)é Current at | V¢ = Max., Outputs Disabled Com’l 180 | mA
Frequency!* ®l (in High Z State) il 200
Device Operating at fyjax External (fuax1
Capacitance
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance ViN=2.0Vatf=1MHz 10 pF
Cour Output Capacitance Vour=20Vatf=1MHz 10 pF
Notes:
1. Tpisthe “instant on” case temperature.
2. See the last page of this specification for Group A subgroup testing information.
3. These are absolute values with respect to device ground and all overshoots due to system or tester noise are included.
4. Tested initially and after any design or process changes that may affect these parameters.
5. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. Vg1 = 0.5V has been chosen to avoid

test problems caused by tester ground degradation.

o

clarity.

Because these input signals are controlled by product terms, active input polarity may be of either polarity. Internal active input polarity has been shown for
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AC Test Loads and Waveforms

R1313Q R1313Q
(470Q Mil) (470Q Mil) ALL INPUT PULSES
5V 5V 3.0v
90%
OUTPUT OUTPUT 10%
R2 208 Q R2 208 Q 0
S0pF T (319Q Mil) 5 PFI 3100 mily NP
INCLUDING = — INCLUDING = — < 5ns
JIG AND JIG AND
SCOPE SCOPE
(a) (b) C331-5 C331-6
to: THEVENIN EQUIVALENT (Commercial) Equivalent to: THEVENIN EQUIVALENT (Military)
i 125Q 190Q
Equivalent oy rpyT O——v——0 2.00V=V e OUTPUT O——AW——0 2.02V=V gy
C331-7 C331-8
Parameter Vx Output Waveform—Measurement Level
tpxz(- ) 1.5V Vor 0.5\ I
* Vx C331-9
tpxz(+) 2.6V O.5V& Vx
VoL
* < C331-10
tPzX(+) Vinc O.M: Vor
Vx
f < C331-11
tpzx(- ) Vine V v —
0_5\/* VoL C331-12
tER(- 1.5V —
ERC) Vor v o
0.5v} Vx €331-13
ter() 2.6V 0.5vy Vx
VoL
* — C331-14
tEA(+) Vine O.M: Vor
\%
x f [— C331-15
teac ) Vine Vv v l—
X N
o5Vt VoL C331-16
(c) Test Waveforms and Measurement Levels
Switching Characteristics  Over the Operating Rangel?
Commercial
-20 -25
Parameter Description Min. Max. | Min. Max. Unit
tpp Input to Output Propagation Delaym 20 25 ns
tico Input Register Clock to Output Delay!®! 35 40 ns
tioH Output Data Stable Time from Input Clock®! ns
tis Input or Feedback Set-Up Time to Input Register Clockl®! 2 2 ns
tH Input Register Hold Time from Input Clock® 11 13 ns
tiaR Input to Input Register Asynchronous Reset Delay!®] 35 40 ns
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Switching Characteristics ~ Over the Operating Rangel? (continued)

Commercial
-20 -25
Parameter Description Min. Max. | Min. Max. Unit
tirw Input Register Reset Width!* &l 35 40 ns
tirRrR Input Register Reset Recovery Timel* @] 35 40 ns
tias Input to Input Register Asynchronous Set Delay!®! 35 40 ns
tisw Input Register Set Width* & 35 40 ns
tisr Input Register Set Recovery Timel* &l 35 40 ns
twh Input and Output Clock Width HIGH!S: 9 10] 12 15 ns
tyL Input and Output Clock Width LOW!S: 2 10] 12 15 ns
fmaxa Maximum Fre?uency with Feedback in Input Registered Mode 27.0 23.8 MHz
(Utico *+ i)™
fmax2 Maximum Frequency Data Path in Input Registered Mode (Lowest | 28.5 25.0 MHz
of Utico, Ultw * ), OF U(tis + tyy)®
tiop—ix33X Output Data Stable from Input Clock Minus Input Register Input 0 0 ns
Hold Time for 7C335[1% 13
tco Output Register Clock to Output Delay[gl 20 25 ns
ton Output Data Stable Time from Output Clock!®! 3 3 ns
ts Output Register Input Set-Up Time to Output Clock 12 12 ns
ty Output Register Input Hold Time from Output Clock®! 8 8 ns
toar Input to Output Register Asynchronous Reset Delay!! 20 25 ns
torw Output Register Reset Width!”! 20 25 ns
torR Output Register Reset Recovery Timel”! 20 25 ns
toas Input to Output Register Asynchronous Set Delay[9] 20 25 ns
tosw Output Register Set Width®! 20 25 ns
tosr Output Register Set Recovery Timel’] 20 25 ns
tea Input to Output Enable Delay% 1% 25 25 ns
ter Input to Output Disable Delay* 191 25 25 ns
tprx Pin 14 to Output Enable Delay!* 1°! 20 20 ns
tpxz Pin 14 to Output Disable Delay!* 1% 20 20 ns
fvaxs Maximum Frequency with Feedback in Output Registered Mode 31.2 27.0 MHz
(U(tco + o)
fmaxa Maximum Frequency Data Path in Output Registered Mode (Lowest | 41.6 333 MHz
of 1/tco, Uty + ), OF LU(ts + t)I%)
top—x33X Output Data Stable from Output Clock Minus Input 0 0 ns
Register Input Hold Time for 7C335[13 18]
fimaxs Maximum Frequency Pipelined Model'® 1] 35.0 30.0 MHz

Notes:

7. Refer to Figure 3, configuration 1.

8. Refer to Figure 3, configuration 2.

9. Refer to Figure 3, configuration 3.

10. Refer to Figure 3, configuration 6.

11. Refer to Figure 3, configuration 7.

12. Refer to Figure 3, configuration 9.

13. This specification is intended to guarantee interface compatibility of the other members of the CY7C330 family with the CY7C331. This specification is met
for the devices noted operating at the same ambient temperature and at the same power supply voltage. These parameters are tested periodically by sampling
of production product.

14. Part (a) of AC Test Loads and Waveforms used for all parameters except tpzy;, toxz, tzx, and texz, which use part (b). Part (c) shows the test waveforms and
measurement levels.

15. Refer to Figure 3, configuration 4.

16. Refer to Figure 3, configuration 8.

17. This specification is intended to guarantee that a state machine configuration created with internal or external feedback can be operated with output register
and input register clocks controlled by the same source. These parameters are tested by periodic sampling of production product.
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Switching Characteristics  Over the Operating Rangel (continued)

Military
-25 -30 —40
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tpp Input to Output Propagation Delaym 25 30 40 ns
tico Input Register Clock to Output Delay[4’ 8] 45 50 65 ns
tion Output Data Stable Time from Input Clock! 8] 5 5 5 ns
tis Input or Feedback Set-Up Time to Input Register Clock®| 5 5 5 ns
tiy Input Register Hold Time from Input Clock 8 13 15 20 ns
taR Input to Input Register Asynchronous Reset Delay[4' 8] 45 50 65 ns
tirw Input Register Reset Width[®] 45 50 65 ns
trRR Input Register Reset Recovery Timel®! 45 50 65 ns
tias Input to Input Register Asynchronous Set Delay[S] 45 50 65 ns
tisw Input Register Set Widthl®! 45 50 65 ns
tisr Input Register Set Recovery Timel®! 45 50 65 ns
twh Input and Output Clock Width High!® 9 10 15 20 25 ns
tyL Input and Output Clock Width Low(®: % 10 15 20 25 ns
fvaxa Maximum frequenc[y{l\]/vith Feedback in Input Registered | 20.0 18.1 14.2 MHz
ode (1/(tico + tis))
fvaxe Maximum frequency Data Path in Input Registered Mode | 22.2 20.0 15.3 MHz
(Lowest of 1/tico, Uty + tw), of Ut + ty)®
tiop—r33X Output Data Stable from Input Clock Minus Input Register 0 0 0 ns
Input Hold Time for 7C335[12 131
tco Output Register Clock to Output Delay[g] 25 30 40 ns
ton Output Data Stable Time from Output Clock!®! 3 3 3 ns
tg Output Register Input Set-Up Time to Output Clock!®! 15 15 20 ns
tH Output Register Input Hold Time from Output Clock! 10 10 12 ns
toar Input to Output Register Asynchronous Reset Delay[9] 25 30 40 ns
torw Output Register Reset Width!%) 25 30 40 ns
torR Output Register Reset Recovery Timel”! 25 30 40 ns
toas Input to Output Register Asynchronous Set Delay[g] 25 30 40 ns
tosw Output Register Set Width?! 25 30 40 ns
tosr Output Register Set Recovery Timel”! 25 30 40 ns
tea Input to Output Enable Delay1* 1°! 25 30 40 ns
ter Input to Output Disable Delay!4 1°] 25 30 40 ns
tprx Pin 14 to Output Enable Delay!* 1°! 20 25 35 ns
tpxz Pin 14 to Output Disable Delay'* 1] 20 25 35 ns
fvaxa Maximum Frequency with Feedback in Output Registered | 25.0 22.2 16.6 MHz
Mode )1/(tcg + tg)1S 17
fvaxa Maximum Frequency Data Path in Output Registered 33.3 25.0 20.0 MHz
Mode (Lowest of 1/tc, U(twy + tw), OF Lts + )
top—tH33X Output Data Stable from Output Clock Minus Input Regis-| 0 0 0 ns
ter Input Hold Time for 733513 18]
fmaxs Maximum Frequency Pipelined Mode[*?: 1] 28.0 23.5 18.5 MHz

Note:
18. Refer to Figure 3, configuration 10.
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Switching Waveforms

CYPRESS

CY7C331

ts [20] —_— e 1ty
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cLock!®
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OE PRODUCT 3
TERM INPUT [6: 19]

PIN 14 AS OEI24]

tpxz |€—>

tEA —>

OUTPUT

tpzx

OUTPUT

[ tER

REGISTER
RESET INPUT[6:9]

OUTPUT
REGISTER
cLockI69]

1<— tOAR —>

[ tORW

le— [ORR

OUTPUT
REGISTER
SET INPUTI6:9]

Y

toas [

AN |

21

/0 INPUT
REGISTER RESET
INPUT[6.8]

tiaR —>

1/0 INPUT
REGISTER
cLockl6.8]

HRW ——

Y

tosr

e tOSW —>

I/O INPUT
REGISTER
SET INPUT [6.8]

C331-18

Notes:
19.
20.
21.

Output register is set in Transparent mode. Output register set and reset inputs are in a HIGH state.
Dedicated input or input register set in Transparent mode. Input register set and reset inputs are in a HIGH state.
Combinatorial Mode. Reset and set inputs of the input and output registers should remain in a HIGH state at least until the output responds at tpp. When

returning set and reset inputs to a LOW state, one of these signals should go LOW a minimum of togg, (Set input) or torg (reset input) prior to the other. This guarantees
predictable register states upon exit from Combinatorial mode.

22,

toRrR respectively prior to application of logic input signals.

23.

or torg respectively prior to the application of the register clock input.

24,

Refer to Figure 3, configuration 5.

When entering the Combinatorial mode, input and output register set and reset inputs must be stable in a HIGH state a minimum of tgg or tirg @and togg Or

When returning to the input and/or output Registered mode, register set and reset inputs must be stable in a LOW state a minimum of tjgg or trg and tosg
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PRODUCT
CONFIGURATION 1 PIN Wli TERM o
ARRAY -
INPUT OR I/0 PIN OE 1/0 PIN
CLOCK/SIR
PIN
INPUT
UNREGISTERED PRFOE%CT
CONFIGURATION 2~ INPUTORIOPIN - |NpUT REGISTER ARRAY
PIN D 0 § PIN
A _
1/0 PIN ONLY | RESET | OE 1/0 PIN
OUTPUT REGISTER
PIN § D
UNREGISTERED P'?OEEL’\JACT A OE 1/0 PIN
CONFIGURATION 3 INPUTORI/OPIN ARRAY
SET RESET
CLOCK/S/IR
PIN
INPUT
UNREGISTERED
INPUT OR I/O PIN
PIN §
PRODUCT
CONFIGURATION 4 |NPUT OR I/O PIN TERM OUTPUT ENABLE
ARRAY
INPUT OR I/O PIN 1/0 PIN
PIN
14
CONFIGURATION 5  INPUT OR I/O PIN OUTPUT ENABLE
PRODUCT N
PIN > — [>o PIN
ARRAY
INPUT OR I/O PIN 1/0 PIN
INPUT REGISTER OUTPUT REGISTER
1/0 PIN ONLY 1/0 PIN
PIN D Q § PIN
A A _
DATA INPUT P?E&ﬁ” OE DATA
cLocK cLocK
CONFIGURATION 6 UNREGISTERED ARRAY OouTPUT
INPUT OR I/O PIN
PIN
CLOCK INPUT | C331-19

Figure 3. Timing Configurations
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DATA INPUT INPUT REGISTER

PIN b Q {: {?c PIN
OE

A PRODUCT
CLOCK TERM
CONFIGURATION 7 ARRAY
PIN X]_ o bk
i INPUT
DATA OUTPUT OE A | REGISTER
|
CLOCK INPUT cLocK
PIN k

OUTPUT REGISTER

DATA INPUT
PIN k D Q }o PIN

PRODUCT AR OE
OUTPUT REGISTER TERM | cLock
CONFIGURATION 8 ARRAY —‘
PIN O Q0 D X]__
DATAOUTPUT | OE A
I CLOCK

CLOCK INPUT
PIN k

C331-20

331 INPUT 330 OR 332
REGISTER INPUT REGISTER
b o H— >0 PIN PIN b o—
OE
A A
PRODUCT

CONFIGURATION 9 20DUS
ARRAY

—
N

cLock
331 OUTPUT 330 OR 332
REGISTER INPUT REGISTER
. ) D Q>0 PIN PIN b o— %
OE
A A
PRODUCT
CONFIGURATION 10 TERM
ARRAY

)
_J C331-21

CLOCK

Figure 3. Timing Configurations  (continued)

10
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CY7C331 Logic Diagram (Upper Half)

0o 8 16 24 32 40 48 56
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LD JI
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3
e
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11
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CY7C331 Logic Diagram (Lower Half)

TO UPPER SECTION

L5952

L11919 (CO..1)

node 31
111921 (C2)

By

L6944
L11922 (CO-1)
s —:[
T a2
111924 (CO-1)

node 30

:] L11926 (C2)

]
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3
e

L11932 (CO..t1)
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»

iy

LLL

C331-23

12
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CY7C331
Ordering Information
lecc1 | tep | ts | tc Package Operating
(mA) | (ns) | (ns) | (ns Ordering Code Name Package Type Range
130 20 12 20 [ CY7C331-20HC H64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-20JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C331-20PC P21 28-Lead (300-Mil) Molded DIP
CY7C331-20WC w22 28-Lead (300-Mil) Windowed CerDIP
160 25 15 25 | CY7C331-25DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-25HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C331-25LMB L64 28-Square Leadless Chip Carrier
CY7C331-25QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-25TMB T74 28-Lead Windowed Cerpack
CY7C331-25WMB w22 28-Lead (300-Mil) Windowed CerDIP
120 25 12 25 [ CY7C331-25HC H64 28-Pin Windowed Leaded Chip Carrier Commercial
CY7C331-25JC J64 28-Lead Plastic Leaded Chip Carrier
CY7C331-25PC P21 28-Lead (300-Mil) Molded DIP
CY7C331-25WC w22 28-Lead (300-Mil) Windowed CerDIP
150 30 15 30 | CY7C331-30DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-30HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C331-30LMB L64 28-Square Leadless Chip Carrier
CY7C331-30QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-30TMB T74 28-Lead Windowed Cerpack
CY7C331-30WMB w22 28-Lead (300-Mil) Windowed CerDIP
150 40 20 40 | CY7C331-40DMB D22 28-Lead (300-Mil) CerDIP Military
CY7C331-40HMB H64 28-Pin Windowed Leaded Chip Carrier
CY7C331-40LMB L64 28-Square Leadless Chip Carrier
CY7C331-40QMB Q64 28-Pin Windowed Leadless Chip Carrier
CY7C331-40TMB T74 28-Lead Windowed Cerpack
CY7C331-40WMB w22 28-Lead (300-Mil) Windowed CerDIP

13
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MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups

Vou 1,2,3 tis 9,10, 11
VoL 1,2,3 tiy 9,10, 11
Vig 1,2,3 twh 9,10, 11
Vi 1,2,3 ty 9,10, 11
Iix 1,2,3 tco 9,10, 11
loz 1,2,3 tpp 9,10, 11
lcct 1,2,3 tiaR 9,10, 11
tias 9,10, 11
tpyz 9,10, 11
tpzx 9,10, 11
ter 9,10, 11
tea 9,10, 11
ts 9,10, 11
ty 9,10, 11

Document #: 38-00066-D

14
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Package Diagrams

28-Lead (300-Mil) CerDIP D22
MIL-STD-1835 D- 15Config.A

28-Lead Plastic Leaded Chip Carrier J64

DIMENSIONS IN INCHES MIN.
MAX,

PIN 1
N A Y O

DIMENSIONS IN INCHES

MAX.
245

310

N N Y Y A
=+
065 »”« —
- F 095 D05 MIN BASE PLANE B
. 0.485 Al
155 | %‘322 ‘ 290 0.495 h 0953
200 ‘ ' ‘ 015 320
060 0.450 n}
I | 0.458 b
H 0
125 150 0
200 MIN, 009
I 012 0,450
e 10 o 0458
‘ ‘ 15 0.485
015 330 0495
o SEATING PLANE 23

28-Square Leadless Chip Carrier L64

MIL-STD-1835 C—4

04

ul

28-Pin Windowed Leadless Chip Carrier Q64

MIL-STD-1835 C—4

= oSS PIN #1 DIMENSIONS IN INCHES DIMENSIONS IN INCHES
MIN 045 MIN,
BOTTOM I “ : MAX.,
022 MAX.,
i .0e8 BOTTOM 022
‘F .028
4
045 7 045
055 il
045 045
055 035
—r T
\ .008 R. 087
008 R. 064 28 PLACES - Fhr
28 PLACES -l [~ o/8 ngUSDIA |_045
4 Lwoss 1 [
066 r
TOP SIDE
Tap SIDE |
L 442
458
442 L]
458
— 442
— 458
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Package Diagrams (continued)

28-Pin Windowed Leaded Chip Carrier

150 DIA. LENS
PIN 1

SEE
VIEW A
M M MM
| SN
O 0
O 0 o
O 0
442 485 390
H- - 458 495 I 430
O 0
O 0
O 0
A _
_ | .090
=120 [
155
%\SEATING
PLANE
006
=010
o |
035 X 45° —= 035 ¢
045 ™

|
‘oogfif —% Mgé

~l

W

026
032

040 X 45°

VIEW A
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Package Diagrams (continued)
28-Lead (300-Mil) Molded DIP P21

PIN 1

AN AN S ,-ﬂ/ DIMENSIONS IN INCHES MIN.
f MAX
0.250
OE;O
VY W
L 0030
0.080
1.370
1425 SEATING PLANE 0.280
l 03257
0.140 [
0.190
01I5 0009 J .
0160 0.012 37 MIN
0.090 L 0.310 J
0.110 0.385
28-Lead Windowed Cerpack T74
DIMENSIONS IN INCHES
MAX,
PIN 1 ID.
005 /
180
015 = —= 045 MAX.
I7 TYP. {7
% |
 — ————— 015
 — — 022
740 | —————
MAX, T |  — {‘
300  —
TP, ———— —————
& |  — j 050 BsC
 — —
|
| 7
|  —
— —]
L .005 MIN.
340

BASE AND
003 e SEATING
555‘} ' 4} % PLANE
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Package Diagrams (continued)

28-Lead (300-Mil) Windowed CerDIP W22
MIL-STD-1835 D- 15Config.A

140 X 300 OR

140 X 400
GLASS LENS PIN 1
—_ % Il DIMENSIONS IN INCHES
: ‘e4§5 MAX.
310
LT LT L
5

N I S [ O LJL47

06
095 005 MIN.
BASE PLANE

155 | 1.430 290
0

097 | WES R Wj
7 | ﬁ 0

125 150

200 MIN, 009

T 012
065 110 15°
015 330
ED SEATING PLANE

390
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of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.



