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CYPRESS

———— S
—= > SEMICONDUCTOR 128-Macrocell FLASH PLD
Features Functional Description (PﬁM) The PIM brings flexibility, rout-
o 128 macrocells in eight logicblocks  The CY7C375 is a FLASH Erasable Pro-  -oii.» $peed, and a uniform delay to the
o 128 I/O pins grammable Logic Device (EPLD) andis .
part of the FLASH370 family of high-den-  Like all members of the FLASH370 fami-
¢ 6 dedicated inputs including 4 clock sity, high-speed PLDs. Like allmembersof  1y; the CY7C375 is rich in /O resources.
pins the FLASH?370 family, the CY7C375isde-  Every macrocell in the device features an
e No hidden delays signed to bring the ease of use and high associated I/O pin, resulting in 128 /O
i i i ins on the CY7C375. In addition, th
s High speed }I)’elr‘lf)osrmance of the 22V10 to high-density gre four dedieated in;;uts e tvgg,inpeurte/
—tpp = 12 ns - .
. . 1 .
—ts=9ns The 128 macrocells in the CY7C375are di- = ock pins .
—tco = 9ns videdbetweeneightlogicblocks. Eachlog- ~ Finally, the CY7C375 features a very sim-
. ic block includes 16 macrocells, a 72 x 86  ple timingmodel. Unlike other high-densi-
¢ Electrically alterable FLASH oduct t d an intelligent ty PLD architectures, there are no hidden
technology glr'oduzt te?r?alm);’o:n an infelgen speed delays such as fanout effects, inter-
il i in PQFP and . delays, der delays. Re-
" packages oo PR The togic blocks in the FLASHS0 archi- - gatelt SN, O PR (RO B
tecture are qonncctcd with an extremely oo 4 type of application, the timing pa-
fastand predictable routingresource—the o overs on the CY7C375 remain the
Programmable Interconnect Matrix .
Logic Block Diagram
INPUTS CLOCK
INPUTS
INPUT
MACROCELLS
14 14
16 I0s - . e oo 16 /Os
<1< soock R 2 | slock <
T 16 PIM 16 T
16 YOs o > . e 16 1/Os
<5< siock G 2 | sk [P
I 16 16 l
16 1/0s - _ DEEN B 16 /Os
<< siock 7 2 | sock [P
1 16 16 l
16 I/Os LoGIC . - LOGIC 16 1/Os
<2< siock 2 2 | gk PP
16 16
/64 'A64 7C375-1
Selection Guide
7C375-20
Maximum Propagation Delay (ns) 20
Maximum Standby Commercial 300
Current, Iccy (mA) Military 370
Maximum Operating Commercial 330
Current, Ioc; (mA) Military 200
Shaded area contains advanced information.
Cypress Semiconductor Corporation @ 3901 North First Street ® SanJose ® CA 95134 e 408-943-2600
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Ceramic Quad Flat Pack (CQFP)
Top View

150
157
158
154
153
151
150
1

148
147
145
144

142
141

- -

1
1

/ aQGNGmQQNFOGDNﬁIﬂ'ﬂNF N
Y v e oy e e

140
139
138
137
136
135
134
133
132
131
130
129
128
127
126
125
124
13
122
121
120
119
118
17
116
115
114
113
112
111
10
109
108
107
106

104
103
102
101

I A

7C375-1



Revision: Tuesday, December 22, 1992

57E D

== (ypPRESS SEMICONDUCTOR

B c2589bb2 0009043 134 WECYP

PRELIMINARY CY7C375

==& SEMICONDUCTOR

Logic Block

The number of logic blocks distinguishes the members of the
FLASH370 family. The CY7C375 includes eight logic blocks.
Each logic block is constructed of a product term array, a product
term allocator, and 16 macrocells,

Product Term Array

The product term array in the FLASH370 logic block includes 36
inputs from the PIM and outputs 86 product terms to the product
term allocator. The 36 inputs from the PIM are available in both
positive and negative polarity, making the overall arraysize 72x 86.
This large array in each logic block allows for very complex func-
tions to be implemented in single passes through the device.

Product Term Allocator

The product term allocator is a dynamic, configurable resource
that shifts product terms to macrocells that require them. Any
number of product terms between 0 and 16 inclusive can be as-
signed to any of the logic block macrocelis (this is called product
term steering). Furthermore, product terms can be shared among
multiple macrocells. This means that product terms that are com-
mon to more than one output can be implemented in a single prod-
uct term. Product term steering and product term sharing help to
increase the effective density of the FL.ASH370 PLDs. Note that
product term allocation is handled by software and is invisible to
the user.

I/O Macrocell

Each of the macrocells on the CY7C375 has a separate I/O pin
associated withit.. The input to the macrocell is the sum of between
0 and 16 product terms from the product term allocator. The ma-
crocell includes a register that can be optionally bypassed, polarity
control over the input sum-term, and four global clocks to trigger
the register. The macrocell also features a separate feedback path
to the PIM so that the register can be buried if the I/O pin is used
as an input.

Programmable Interconnect Matrix

The Programmable Interconnect Matrix (PIM) connects the eight
logic blocks on the CY7C375 to the inputs and to each other. All

inputs (including feedbacks) travel through the PIM. There is no
speed penalty incurred by signals traversing the PIM.

Development Tools

Development software for the CY7C375 is available from Cy-
press’s Warp2 and Warp3 software packages. Both of these prod-
ucts are based on the IEEE standard VHDL language. Cypress
alsosupportsthird-partyvendorssuch as ABEL, CUPL, and LOG/
iC. Please contact your local Cypress representative for further in-
formation.

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

Storage Temperature .........c.coe.... - 65°Cto +150°C

Ambient Temperature with
Power Applied ....................... - 55°Cto +125°C
Supply Voltage to Ground Potential . . .. .... - 05Vto +7.0V
DC Voltage Applied to Outputs
inHighZState ......................... - 05V to +7.0V
DClInput Voltage ....................... - 05V to +7.0V
DCProgram Voltage ..........c.coiiiiiieiiinnann. 12,5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
{per MIL-STD-883, Method 3015)
Latch-Up Current ...........ccoiiiiiiinant.. >200 mA
Operating Range
Ambient
Range Temperature VYceo
Commercial 0°Cto +70°C SV£5%
Militaryfll —55°Cto +125°C 5V +10%
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Electrical Characteristics Over the Operating Rangel!
7C375
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Min. Iog = —3.2 mA (Com’)/Ind) 24 v
IoL = —2.0 mA (Mil) v
VoL Output LOW Voltage Vee = Min. Iox = 16 mA (Com’l/Ind) 0.5 A\’
Ior, = 12 mA (Mil) v
Vi Input HIGH Voltage 2.0 7.0 v
A48 Input LOW Voltage -0.5 0.8 v
Ix Input Load Current GND < Vi < V¢ -10 +10 HA
Ioz Output Leakage Current | GND < Vg < Vg, Output Disabled -50 +50 A
Ios Qutput Short Ve = Max,, Voyr = 0.5V =30 -90 mA
Circuit Currentl3]
Icor Power Supply Current Vee = Max, Ioyr = 0 mA, Com’l 300 mA
(Standby) f = 0 mHz, Viy = GND, V¢ v 370
Iccz Power Supply Current V1 = Vecor GND, f = 40 MHz Com’l 330 mA
Mil 400
Capacitancel*!
Parameter Description Test Conditions Max. Unit
Civ Input Capacitance Vin = 2.0V atf=1 MHz 10 pF
Cour Output Capacitance Vour =20Vatf=1MHz 12 pF
Notes:

1. Ta is the “instant on” case temperature.

2.
formation.

3.

See the last page of this specification for Group A subgroup testing in-

4. Tested initially and after any design or process changes that may affect

these parameters.

Not more than one output should be tested at a time. Duration of the

short circuit should not exceed 1 second. Voyr = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.

AC Test Loads and Waveforms

238Q (com'l) 238Q (com’)
319Q (mil) 319Q (mil) ALL INPUT PULSES
5V ] 5V O—————anA— 3.0v o
OUTPUT l ‘: 170Q (cOol:;:ll;’UT ‘: 1709 (com’l) 10%
35 pFI 1: 2360 (mi 5 pFI 1: 2362 (mil) GND
INCLUDING == = INCLUDING = = <2ns
JIG AND JIG AND
SCOPE SCOPE
(a) ®) 7Cars2
Equivalent to: THEVENIN EQUIVALENT
99Q (com’l)
136Q (mil)  2.08V (com'))

OUTPUT O———W——0 2.13V (mil)

10%

7C3753

<2ns
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Switching Characteristics Over the Operating Rangel’]
7C375-15 | 7C375-20

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

Combinatorial Mode Parameters

tpD Input to Combinatorial Output 15 20 ns

tepL Input to Output Through Transparent Input or Qutput Latch 17 2 ns

tPDLL Input to Output Through Transparent Input and Qutput Latches 19 24 ns

tEa Input to Output Enable 19 24 ns

teR Input to Output Disable 19 24 ns

Input Registered/Latched Mode Parameters

twr Clock or Latch Enable Input LOW Time 8 ns

twi Clock or Latch Enable Input HIGH Time 8 ns

tis Input Register or Latch Set-Up Time 4 ns

tiy Input Register or Latch Hold Time 4 ns

tico Input Register Clock or Latch Enable to Combinatorial Qutput 19 24 ns

ticoL Input Register Clock or Latch Enable to Output Through Trans- 21 26 ns
parent Output Latch

fmaxa Maximum Frequency of (2) CY7C375s in Input Registered Mode 45.5 35.7 MHz
(Lesser of 1/(tico + tis) and 1/(twr, + twr)

fmMax2 Maximum Frequency Data Path in Input Registered/Latched 52.6 417 MHz
Mode (Least of 1/tico, 1/(twL + twr), 1/(tis + tm))

Output Registered/Latched Mode Parameters

tco Clock or Latch Enable to Output 12 15 ns

ts Set-Up Time from Input to Clock or Latch Enable 12 15 ns

tH Register or Latch Data Hold Time 0 0 ns

tcoz Output Clock or Latch Enable to Qutput Delay (Through 19 24 ns
Memory Array)

tscs Output Clock or Latch Enable to Qutput Clock or Latch Enable 15 20 ns
{Through Memory Array)

tsy, Set-Up Time from Input Through Transparent Latch to Qutput 15 20 ns
Register Clock or Latch Enable

ta, Hold Time for Input Through Transparent Latch from Output 0 0 ns
Register Clock or Latch Enable

fmaxs Maximum Frequency of (2) CY7C375s in Output Registered 41.7 333 MHz
Mode (Lesser of 1/(tco + ts) and 1/(twr, + twy))

fmaxa Maximum Frequency Data Path in Qutput Registered/Latched 833 625 MHz
Mode (Lesser of 1/(twy, + twn), 1/(ts + ty), or 1/tco)

fmaxs Maximum Frequency with Internal Feedback in Outrput Regis- 66.6 50 MHz
tered Mode (Least of 1/tscs, 1/(ts + tg), or 1/tco)l

Pipelined Mode Parameters

tics Input Register Clock to Output Register Clock 15 20 ns

fmaxe Maximum Frequency in Pipelined Mode (Least of 1/(tco + tis), 66.6 50.0 MHz
1ftics, 1/(twr. + twa), W(tis + tin), or 1/tscs)

Shaded area contains advanced information.

Note:

5. All AC parameters are measured with 16 outputs switching.
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Switching Characteristics Over the Operating Rangel5] (continued)

7C3711-15 | 7C371-20
Min. [Max. Min. |Max. Unit

Parameter Description

Reset/Preset Parameters

15 20
17 22

trRw Asynchronous Reset Width
tRR Asynchronous Reset Recovery Time

21 26
15 20

tRO Asynchronous Reset to Output
tpw Asynchronous Preset Width

17 22
21 26

tpR Asynchronous Preset Recovery Time
tpo Asynchronous Preset to Output

BIR|BIB|B|R

Shaded area contains advanced information.
Switching Waveforms
Combinatorial Qutput

INPUT

COMBINATORIAL
OUTPUT

7C3T5-4

Registered Output

INPUT

CLOCK L ¥

REGISTERED
OUTPUT X

o .

Latched Output

- X X
ts :l ty >
LATCH ENABLE }

ja— tppy, tco

g X X

7C375-6
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Switching Waveforms (continued) CYPRESS SEMICONDUCTOR
Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

=k
COMBINICK)LOTI:,IG}F X
fee twr { Wi
CLOCK J * ‘_}— 763757

Input Clock to Output Clock

REGISTERED
INPUT X
INPUT REGISTER
CLOCK
™ tics J
OUTPUT
REGISTER CLOCK
7C375-8
Latched Input

LATCHED INPUT X

L
LATCH ENABLE }

COMBINI(\JLOTI;IG% X X

LATCH ENABLE i l
7C375-9
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Switching Waveforms (continued) CYPRESS SEMICONDUCTOR

Latched Input and Output

LATCHED INPUT X )

oL
LATCHED
QUTPUT
- tsL

X

ticoL
—n o Ty
INPUT LATCH
ENABLE
tics
QUTPUT LATCH V e
ENABLE /]
le WH ol L ol
LATCH ENABLE 1
J ll 7C375-10
Asynchronous Reset

INPUT X X

[*— ko

REGISTERED
OUTPUT X

——— tpg
CLOCK

7C375-11

Asynchronous Preset

tpw -

INPUT : )( ><

o tp0

REG ISBE_}F;E’_?_ >< >< X

f— tpR
CLOCK

7C375-12
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Switching Waveforms (continued) CYPRESS SEMICONDUCTOR
Output Enable/Disable

INPUT T
R tea
yrod
QUTPUTS AN

Ordering Information

Speed Package Operating
(ns) Ordering Code Type Range

7C375-13

15 CY7C375-15NC N160 Commercial

20 CY7C375-20NC N160
CY7C375-20GMB G160
Shaded areas contain advanced information.

MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Switching Characteristics
Parameter Subgroups Parameter Subgroups
Vou 1,2,3 teD 7,8,9,10,11
VoL 1,2,3 tPDL 7,8,9,10,11
Vi ,2,3 tpDLL 7,8,9,10,11
v 1,2,3 tco 7,8,9,10,11
Ix 1,2,3 tico 7,8,9,10, 11
lIoz 1,2,3 ticoL 7,8,9,10, 11
Iec 1,2,3 ts 7,8,9,10, 11
I 1,2,3 tsL 7,8,9,10, 11
ty 7,8,9,10,11
tHL 7,8,9,10, 11
tis 7,8,9,10, 11
tiH 7,8,9,10,11
tics 7.8,9,10,11
tEA 7,8,9, 10, 11
tER 7,8,9,10, 11

Document #: 38-00217
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Package Diagrams (continued) cy
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160-Lead Plastic Quad Flatpack N160

PIN #1

== =2 1 300 Lo
== = TYP,
cxr —
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ey} I
et | 3
== e |
= = L gs0 cozser
——— =] TYP.
a— —_—
o ===]
= — ———
—— =1
o= =]
= = | - ]
=== ==
==
== == DIMENSION IN mm [ INCHES as reference only 1]
EEE ::E LEAD COPLANARITY .100 (.004]
N R
boteddddddgaaadddAadRaenL a0

28.00+10 SB

[1.102£.004]
} 31.20£.25 $Q |

[1.228+,010

i 12702
€.005£,001]
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© Cypress S Corporation, 1982. The inlormation corntained herein is subject to change without notice. Cypress S d! Comoration assumes o responsibility for
the use of any circultry other than circuitry smbodied in a Cypress Semiconductor Corp duct. Nor does it convey or imply any license under patent or other rights. Cyprass Semicon-

ductor does not authorize its products for Lse as critical components in life-support syatems whare & maifunction or failure of the product may reasonebly be axpected 1o resuit in significant
injury to the user. The inclusion of Cypress Semiconductor products in lifs-support systems applications implies that the manufacturer assumes ali risk of such use and in so doing indemnifies

Cypress Semiconductor against ail damages.



