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Features e 13 input macrocells, each having:

— Complementary input
— Register, latch, or transparent
access

12 1/0 macrocells each having:

-— Registered, latched, or transparent
array input

— A choice of two clock sources — Two clock sources
— Global or local output enable (OE)  * 15 ns tpp max.
—Up to 19 product terms (PT5s) per ® Lowpower
output — 120 mA typical Icc quiescent
-—Product term (PT) output polarity — 180 mA max.
control — Power-saving “Miser Bit” feature
o 192 product terms with variable e Security fuse

distribution to macrocells

— An average of 14 PTs per macrocell able in 28-pin PLCC

28-pin slim-line package; also avail-

Registered Combinatorial

EPLD

Functional Description

The CY7C332 is a versatile combinatorial
PLD with I/O registers on-board. There
are 25 array inputs; each has a macrocell
that may be configured as a register, latch,
otsimplebuffer. Outputshave polarityand
three-state control product terms. The al-
locationof product termsto I/O macrocells
isvaried so that functions of up to 19 prod-
uctterms can be accommodated.

1/0 Resources

Pins 1 through 7 and 9 through 14 function
as dedicated array inputs. Pins 1 and 2

sum node function as input clocks as well as normal
* Two clock inputs with configurable ¢ UV-erasable and reprogrammable inputs, Pin 14 functions as a glabal output
polarity control e Programming and operation 100% enable as well as a normal input.
testable
Logic Block Diagram
Qe Iy ho [} ls R Vss ls s 13 h [ hiCK2  1g/CK1
[ [l [ [l el [p] fs} [ [ [61 - o] [;] [7]
Y
PROGHAMMABLE AND ARRAY
9 17 13 50) 15 13 17 1 19 9
H % o H H % H 35 H H H =
N N N C N ) N - B ) M - N -~ B 7 R
V014 /010 109 1/0q oz [ Vss Vee V05 Y04 103 Vo2 /0y Oy 03321
Selection Guide
Icc1 (mA) tico/tep (ns) t1s (ns)
Generic Part Number Commercial Military Commercial Military Commercial Military

7C332—-15 130 18/15 3
7C332-20 120 160 20 23/20 3 4
7C332-25 120 150 25 25 3 4
7C332-30 150 30 4
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1/O Resources (continued)
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Figure 1. CK1 and CK2

Pins 15 through 20 and 23 through 28 are connected f0 1/O macro-
cells and may be combinatorial outputs as well as registered or di-
rectinputs, -
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Input Register Option

Combinatorial
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Registered, CLK1, Rising Edge
Registered, CLK2, Rising Edge
Registered, CLK1, Falling Edge
Registered, CLK2, Falling Edge
Latched, CLK1, LOW Transparent
Latched, CLK2, LOW Transparent
Latched, CLK1, HIGH Transparent
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Latched, CLK2, HIGH Transparent

P

There are 13 input macrocells, corresponding to pins 1 through 7
and 9 through 14, Each macrocell has a clock that is selected to
come from either pin 1 or pin 2 by configuration bit C2. Pins 1 and
2 are clocks as well as normal inputs. There is no C2 configuration
bit for either of these two input macrocells, Macrocells connected
topins 1 and2 donothaveaclockchoice, buteach hasaclock com-
ing from the other pin.

Eachinput macrocell can be configured as a register, latch, orsim-
plebuffer (transparent path) to the product term array. For aregis-
ter the configuration bit, C0, is 1 (programmed) and Clis 1. Fora
latch, C0is 0 and Cl is 1. Ifboth COand C1 are 0 (unprogrammed),
then the macrocell is completely transparent.

Configurationbit C3 determines the clock edge on which the regis-
teris triggered or the polarity for which the latch is asserted, This
clock polarity can be programmed independently for each input
register. These confirmation options are available on all inputs, in-
cludingthose in the I/O macrocell. .

IfC3 is 0 (unprogrammed), the clock will be rising-edge triggered
(register mode) or HIGH asserted (latch mode). If C3 is 1 (pro-
grammed), the clock will be falling-edge triggered (register mode)
orLOW asserted (latch mode). :

1/OMacrocell .

There are 12 I/O macrocells corresponding to pins 15 through 20
and 23 through 28. Each macrocelt has a three-state output control
and XOR product term to dynamically control polarity, and a con-
figurablefeedbackpath.

Foreach I/O macroceli, the three-state control for the output may
be configured two ways. If the configuration bit, C4, is a 1 (pro-
grammed), then the global OE signal is selected. Otherwise, the
OE product term is used.

For each I/O macrocell, the input/feedback path may be confi-
guredas aregister, latch, or shunt. There are twoconfigurationbits
perI/O macrocell that configure the feedback path. These are pro-
grammedin the same way as for the input macrocells.

Foreach I/O macrocell, the input register clock (or Latch Enable)
that is used for the input/feedback path may be selected as pin 1
(select bit, C2, not programmed) or pin 2 (select bit, C2, pro-
grammed). .

Array Allocation to Output Macrecelt

The number of product terms in each output macrocell sumis posi-
tiondependent, Table 1 summarizestheallocation.

Table 1. Product Term Allocation in Output Macrocell

Macrocell Pin Number Product Terms
0 28 9
1 27 19
2 26 11
3 25 17
4 24 i3
5 23 15
6 20 15
- 17 19 13
8 18 17
-9 17 11
10 16 19
11 15 9

Figure 2. Input Macracell
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Maximum Ratings

N (Above which the useful life may be impaired. Foruser guidelines,
; nottested.)
PIN 14 INVERTED, OE OuTPUT
e Storage TEMpPerature «.....oeeveeesaass —65°Cto +150°C
T Ambient Temperaturewith
cs PowerApplied ....vvireveveieecrnenns. —55°Cto +125°C
- Supply Voltage to Ground Potential
@D lggl (Pin22toPins8and21) ......e.uvervvnen. —05Vio +7.0V
: ' DCInput VOltage ...ovevvveneenanas ceee =30Vio +7.0V
MAGROCELL Output Current into Outputs (LOW) . . 12mA
INPUT REGISTER StaticDischarge Voltage ......cooveuvnisnenene vee 22001V
TO ARRAY (per MIL-STD-883, Method 3015)
e 0 Latch-UpCurrent ..v.evvineviieernnrecnnanes .o >200mA
PIN 4, CKI _; gl‘.%c?( g DC Programming Voltage ....... Cerreane O £ X117
ANz.cke —| M csi :Z I . Operating Range
I co ¢ . Ambient
G2 Range Temperature Vee
C332-5 Commercial 0°Cto +75°C 5V £10%
Figure 3, Input Macrocell Military(l] — 55°Cto +125°C 5V + 10%
Electrical Characteristics Overthe Operating Range
Parameters Description Test Conditions Min. | Max. | Units
Vou Output HIGH Voltage Vce = Min,, Iog =~ 32mA | Commercial 24
ViN= Vot ViL T [ Ml
VoL Output LOW Voltage Vee = Min, IoL = 12mA Commercial 0.5 v
Viv=Vmor Vi, IoL =8mA Military
Vi Input HIGH Voltage Guaranteed HIGH Input, all Inputs(?] 22 v
7 Input LOW Voltage Guaranteed LOW Input, all Inputs(3] 08 | v
Ix Input LeakageCurrent Vss < VIN < Ve Vee = Max. -10| +10 § pA
Ioz, Output Leakage Current Ve = Max,, Vss < Vour < Veo —-40 | +40 | pA
Isc Output Short Circuit Current | Vee = Max,, Vout = 0.5VB -30| -9 | mA
Icct Standby Power Supply Vee = Max,, Viy = GND Commercial 120 | mA
Current Outputs Open ol =15 130
Military 150
Military —20 160
Icc Power Sup fly Current at = Max. Commercial 180 | mA
Frequencyl® gut puts Disabled (Ir} High Z State)
evice Operating at fyjax e
External &MAXI) Military 200
Notes:

1, Taisthe “instant on” case temperature.

2.

3,

These are absolute values with respect to device ground and all over-
shoots due to system or tester noise are included.

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

4, Tested by periodic sampling of production product.
5. Referto Figure 4 configuration?2.
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Capacitance(®
Parameters Description Test Conditions Max. Units
Civ InputCapacitance Vn=20Vatf=1MHz 10 pF
Cout OutputCapacitance Vour =2.0Vatf=1MHz 10 pF
Note:
6. 'Testedinitially and after any design or process changes that may affect
these parameters.
AC Test Loads and Waveforms ’
R1313Q R1 313Q E
(470Q MIL) (470Q MIL) ALL INPUT PULSES
5V 5V 3.0v o 0% *
OUTPUT q QUTPUT q | oo . 9
50 pF $ A2208Q 5 pF $R2208Q oup 0% &
I. L (319Q MIL) P .I j_(awg MIL)
INCLUDING = = INCLUDING = = <5ns <8ns
JIG AND JIG AND
SCOPE - SCOPE
(a) b caaz-6 case-7
Equivalentto:  THEVENIN EQUIVALENT (Commercial) Equivalentto:  THEVENIN EQUIVALENT (Military)
25Q 190Q
QUTPUT O—‘1VW-—O 2,00V = Vine OUTPUT O——W——0 2.02V = Vipy
C33z-8 C332-9
Parameter Vx Output Waveform—Measurement Level
tpxz(— 15V
PXZ(-) Vou } '; v
05V X ca32-10
tpxz(+) 2.6V 0.5V i o —V
VoL X
) f— cagz-11
tpZX(+) Vihe 0.5V | —————— .V,
Vx —Lg — YOH
f o caaz-i2
tpzx(-) Ve Vg { —
0 '5vf VOL 32-13
= 15v
tER(-) Vou y - v
osvt X cae-14
tER(+) 2.6V O.SVi V-
VoL X
1) ~— ca32-15
tEA(+) Vihe v 0.5V Vou
X L) ca92-16
tEA(~) Vihe Vx } |4—
.
0. SV’ s VoL c332-17

(c) Test Waveforms and Measurement Levels

4-129



CYPRESS SEMICONDUCTOR 4LE D 2589kb2 0007037 2 ENCYP

=—— )09 CY7C332
=== 49 CYPRESS -46-19- 7
Switching Characteristics Over the Operating Rangel’]
N Commercial Commercial
~1507] -20 ~25 =207 =25 ~30
Parameters Description Min, | Max, | Min. | Max, | Min. | Max. { Min. | Max. | Min, | Max. | Min, | Max. | Units
tpp Input to Qutput 15 20 25 20 25 30 ns
Propagation Delay(®]
tico Input Register Clock to 18 20 25 23 | 25 30 ns
Output Delay!®
ts Input or Feedback 3 3 3 4 4 4 ns
Set-Up Time to Input
Register Clocklé]
ti Input Register Hold 3 3 3 4 4 4 ns
Timel¢l
tEA Input to Output Enable 20 20 25 25 25 30 ns
Delay!% 10]
tER Input o Qutput Disable 20 20 25 25 25 30 ns
Delayl®: 10
tpzx Pin 14 Enable to Qutput 15 15 20 20 20 25 ns
Enable Delay!® 11} ;
tpxz Pin 14 Disable to Out- 15 15 20 20 20 25 | ns
put Disable Delay!% 111
twl Input Clock Width 9 10 10 10 10 12 ns
High{“' 6]
twL Input Clock Width 9 10 10 10 10 12 ns
Lowi4 6]
tioH Output Data Stable 3 3 3 3 4 4 ns
Time fromInput Regis-
ter Clock Inputi®: 7]
tron—t4n | Output Data Stable 0 0 0 0 0 0 ns
'Il/‘ill)ne'l'h}iis l?device Minus
RegHold Time
SameDevicel” 12 13}
tioH ~ Output Data Stable 0 0 0 0 0 0 ns
t 33x Time Minus I/P Reg
Hold Time 7C330and
7C332 Devicel™ 1]
tpE External Clock Period 21 23 28 27 29 34 ns
(tico + tis)lf)
fmax1 Maximum External 47.6 43.4 35.7 37 344 29.4 MHz
erating Frequency
8?(f1co ¥y
fmax Maximum Frequency 555 50.0 40.0 50.0 40.0 333 MHz
Data Pathl6]
Notes: .
7. Preliminaryspecifications. 13. Thisspecification isintended to guarantee that configuration 5 of Fig-
8. Refer to Figure 3 configuration 1, ure 4withinput registered feedback canbe operated withallinput reg-
9, Part (a) of AC Test Loads and Waveforms is used for all parametets ister clocks controlled by the same source. These parameters are
except i, tER, tpzx, and tpyz, which use part (b). Part () shows test tesfed by periodic sampling of production product.
waveformand measurement reference levels. 14, This specification is intended to guarantee interface compatibility of
10, Refer to Figure 4 configuration 3. R the ather members of the CY7C330 family with the CY7C332. This
11, Refer to Figure 4 configuration 4. . - specificationis met for the devices noted operating at the same ambi-

enttemperature and at the same powersupplyvoltage. These parame-

12. Refer to Figure 4 configuration 5. ters are tested periodically by sampling of production product.
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- CONFIGURATION 1 m » m%%ﬁcr o m
U ARRAY
INPUT OR /0 PIN GE Vo PN
INPUT REGISTER
CONFIGURATION 2 _K FF;T%EA%:T S0 o]
INPUT OR 10 PIN /l\ oE VO PN
ook ona E']
a
PRODUCT GUTPUT ENABLE o |
CONFIGURATION 3 e a
P P [o— |
INPUT OR KO Pt VOBIN
CONFIGURATION 4 pR— OUTFUT ENABLE
TERM O
(NPUT OR YO PIN GE VOPIN
INPUT REGISTER
L ) e I g -
T PRODUGT
GONFIGURATION & CLOCK 1 OR2 ARRAY
DATA
ouwur‘ PiN } 33" A [ meur
OE ! REGISTER
) CLOCK1OR2 cas2-18
Figure 4, Timing Configurations
Switching Waveforms
INPUT OR /S >j<
1/O PINI1S] N Z
e~ ti5l6] —mle el
INPUT
CLOCK!e] 7
e tEAnol — tWH | ‘WL
PIN 14
ASOE
trzi!1] S ) —
top(11)
outhuT KXXXXK
e— tzal10] —! ticof®!
tepl®! Cas2-19
Notes:

15. Because OE can be controlled by the OE product term, input signal
polarity for control of OE can be of either polarity. Internally the
product term OE signal is active HIGH.,
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16. Sincetheinputregisterclock polarityisprogrammable, the input clock
may be rising- or falling-edge triggered.
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CY7C332 Logic Diagram (Lower Half) )
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Ordering Information
Package Operating
Icci(max) | tico/tpp (ms) | fys(us) | trm(ns) Ordering Code Type Range
120 18/15 3 3 CY7C332—-15HC He64 Commercial
CY7C332~15JC J64
CY7C332-15PC P21
CY7C332-15WC w22
120 20 3 3 CY7C332—~20HC H64 Comimercial
CY7C332-20IC J64
CY7C332-20PC P21
CY7C332~-20WC w22
160 23120 4 4 CY7C332-20DMB D22 Military
CY7C332—-20HMB H64
CY7C332—-20L.MB L64
CY7C332-20QMB Qo4
CY7C332-20TMB T74
CY7C332-20WMB w22
120 25 3 3 CY7C332-25HC Ho64 Commercial
CY7C332-251C J64
CY7C332-25PC P21
CY7C332-25WC w22
150 25 4 4 CY7C332-25DMB D22 Mititary
CY7C332—-25HMB H64
CY7C332-25L.MB L64
CY7C332~-25QMB Q64
CY7C332-25TMB T74
CY7C332-25WMB W22
150 30 4 4 CY7C332-30DMB D22 Military
CY7€332-30HMB He64
CY7C332—-30LMB L64
CY7C332-30QMB Q64
CY7C332~30TMB T74
CY7C332-30WMB w22
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MILITARY SPECIFICATIONS ’ T—4é-\ 9-09
Group A Subgroup Testing ’ . -
DC Characteristics

Parameters Subgroups

Vou 1,2,3

VoL 1,2,3

Vin 1,2,3

Vi, 1,2,3

Ix 1,2,3

Toz 1,2,3

Ica 1,2,3

PLDs i

Switching Characteristics

Parameters Subgroups

tis 7,8,9,10,11
tt 7,8,9,10,11
twH 7,8,9,10,11
twi, 7,8,9,10,11
tico 71,8,9,10,11
trD 7,8,9,10,11
tpxz, 7,8,9,10,11
tpzx 7,8,9,10,11
tER 7,8,9,10, i1
tEA 7,8,9,10,11

Document #: 38~-00067—~C
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