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Features
e 128 macrocells in eight logic blocks
128 I/O pins

o 6 dedicated inputs including 4 clock
pins

In-System Reprogrammable (ISR™)
Flash technology

— JTAG interface

e No hidden delays

e High speed
— fyiax = 100 MHz
—tpp = 12 ns
—tg = 6ns
—tco = 7ns

Fully PCI compliant

Available in 160-pin TQFF, CQFPF, and
PGA packages

Functional Description

The CY7C375i is an In-System Repro-
grammable ComplexProgrammable Logic
Device (CPLD) and is part of the
FrLasu370i™ family of high-density, high-
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UltraLogic™ 128-Macrocell Flash CPLD

speed CPLDs. Like all members of the
FLASH370i family, the CY7C375i is de-
signed to bring the ease of use and high
performance of the 22V10 to high-density
PLDs.

Like all of the UltraLogic FLASH370i de-
vices, the CY7C375iis electrically erasable
and In-System Reprogrammable (ISR),
which simplifies both design and manufac-
turing flows thereby reducing costs. The
Cypress ISR function is implemented
through a 4-pin serial interface. Data is
shifted in and out through the SDI and
SDO pins, respectively using the program-
ming voltage pin (Vpp). These pins are
dual function providing a pin-compatible
upgrade to earlier versions of the
FLasH370™ devices. Additionally, be-
cause of the superior routability of the
FLAsH370i devices, ISR often allows users
to change existing logic designs while si-
multaneously fixing pinout assibnments.

The 128 macrocells in the CY7C375i are
divided between eight logic blocks. Each
logic block includes 16 macrocells, a 72 x

86 product term array, and an intelligent
product term allocator.

Thelogicblocksin the FLASH370i architec-
ture are connected with an extremely fast
and predictable routing resource—the
Programmable  Interconnect Matrix
(PIM). The PIM brings flexibility, rout-
ability, speed, and a uniform delay to the
interconnect.

Like all members of the FLASH370i family,
the CY7C3751is rich in I/O resources. Ev-
ery macrocell in the device features an
associated I/O pin, resulting in 128 I/O
pins on the CY7C375i. In addition, there
are two dedicated inputs and four input/
clock pins.

Finally, the CY7C375i features a very sim-
ple timing model. Unlike other high-densi-
ty CPLD architectures, there are no hid-
den speed delays such as fanout effects, in-
terconnect delays, or expander delays. Re-
gardless of the number of resources used
or the type of application, the timing pa-
rameters on the CY7C375i remain the
same.
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Selection Guide

7C375i—100 | 7C375i—83 7C375i—66 | 7C375iL—66
Maximum Propagation Delay, tpp (ns) 12 15 20 20
Minimum Set-Up, tg (ns) 6 8 10 10
Maximum Clock to Output, tco (ns) 7 8 10 10
Maximum Supply Commercial 330 300 300 150
Current, Icc (mA) Military/Industrial 370 370
Pin Configurations
Top View
TQFP/CQFP
bt oA =o TNERIQY NS, 2ergey o
835333388 28885883582 8533300603 02636333830 2
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Pin Configurations (continued)

PGA
Bottom View

R [ 1/0100| 1O112| 110115] V0118 | 110121 | V0125 | 110126 | VO127| 100 | 1WOs | 105 | W07 | V010 | 1041 | V044
P | 10108 ]| 110110] 110113 ] 110116 | 110119 | V0122 | VO125 | GND | VO, | VO, | W0s | 1Og | 1015 | V015 | 1O16
N [VO105 [10108 [ VO111 | V0114 | 110117 | 10120 | VO124| 15/ | WOz | GND | WOg | W01z | GND | 1047 | 1O4e
/SDI Vpp
M |1/0102 [1O104 | V0107 | Vec Vee [ GND | Vee GND | 1/01g | U020/ | /02
L | /0100 | /0101 | //O103 1/021 | 1/023 | 1/O25
K | 110gg | 1/0ge | GND 11024 | V026 | 1107
J | y0gs | 1097 C}-Ifa’ Voo Voo | 10ss | 1029 | 11040
H | 1oss | GND C}-ISKZ GND GND C}-IEO GND | 1/0s
G | 1/0g4 | VOgs | 11002 | Vec Vee C}]:“ I/033 | V/Osz2
F | v0g; | 1090 | 1/0gs GND | 1035 | 11044
E | 1Ogy | /087 | 1/Ogs /039 | 1/O37 | /036
|
D | 1/Ogg | VOgs | 10g2 | GND vee | GND | Ve Vee | 1043 | 11040 | 1038
C [ 1/0gs | 10g: | aND | "7/ | 107, | GND | 1066 | 1o | g0 | 1Oss | 10ss | 1Oso | 107 | VOas | 101
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A | VOzg | /O75 | 1/O74 | /O71 | /Opg | 1/Op7 | 1/Oga | 1/Og3 | I/Op2 | /Osg | /057 | 1/0s4 | 1/Os1 | 1/O4g | 1/Oss
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Functional Description (continued)
Logic Block

The number of logic blocks distinguishes the members of the
Frasu370i family. The CY7C375iincludes 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 FLASH370i 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 array size 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 macrocells (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 FLASH370i PLDs. Note that
product term allocation is handled by software and is invisible to
the user.

1/0 Macrocell

Each of the macrocells on the CY7C375i has a separate I/O pin
associated with it. 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 CY7C375i 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 CY7C375i is available from
Cypress’s Warp2™ , Warp2+™, and Warp3™ software packages.
Both of these products are based on the IEEE standard VHDL
language. Cypress also supports third-party vendors such as
ABEL™, CUPL™, and LOG/iC™. Please contact your local Cy-
press representative for further information.

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

Storage Temperature ................... —65°Cto +150°C
Ambient Temperature with

Power Applied ............. ... ... =55°Cto +125°C
Supply Voltage to Ground Potential ......... -0.5Vto +7.0V
DC Voltage Applied to Outputs
inHighZState .......................... -0.5Vto +7.0V
DCInput Voltage ........................ -0.5Vto +7.0V
DC Program Voltage ........... ... c.iiiiiiiin.. 12.5V
Output Current into Outputs ...................... 16 mA
Static Discharge Voltage ........................ >2001V
(per MIL-STD-883, Method 3015)
Latch-Up Current ............ ... ... ........ >200 mA
Operating Range
Ambient
Range Temperature Vcc

Commerecial 0°Cto +70°C 5V £ 5%

Industrial —40°Cto +85°C 5V £ 10%

Military(!] —55°Cto +125°C 5V £ 10%
Note:

1. Ta is the “instant on” case temperature.
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Electrical Characteristics Over the Operating Rangel?!

4

Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vcce = Min. Iog = —3.2 mA (Com’l/Ind) 24 v
Iog = —2.0 mA (Mil) v
VoL Output LOW Voltage Vcce = Min. IoL = 16 mA (Com’l/Ind) 0.5 v
IoL = 12 mA (Mil) v
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage for all inputs(3] 2.0 7.0 A%
\'%9 Input LOW Voltage Guaranteed Input Logical LOW voltage for all inputs[3] -0.5 0.8 \Y
Irx Input Load Current GND < Vi < Vcc -10 +10 uA
loz Output Leakage Current GND < Vg < V¢, Output Disabled =50 +50 uA
Ios Output Short Vcce = Max, Vourt = 0.5V =30 —160 mA
Circuit Currentl4 3]
Icc Power Supply Currentl®] | Ve = Max., Ioyt = 0 mA, Com’l 300 mA
f = 1 mHz, Vi = GND, V¢ Coml 0 —
7 —66
Mil/Ind 370 mA
Capacitancel’]
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Vin = 5.0V at f=1 MHz 10 pF
Cour Output Capacitance Vour =5.0Vatf=1MHz 12 pF
Endurance Characteristicsl!
Parameter Description Test Conditions Min. Max. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions 100 Cycles
Notes:
2. See the last page of this specification for Group A subgroup testingin- 5. Tested initially and after any design or process changes that may affect
formation. these parameters.

3. These are absolute values with respect to device ground. All over- 6. Measured with 16-bit counter programmed into each logic block.

shoots due 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 exceed 1 second. Voyt = 0.5V has been cho-
sen to avoid test problems caused by tester ground degradation.
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AC Test Loads and Waveforms

238Q (COM'L) 238Q (COM'L)
319Q (MIL) 319Q (MIL) ALL INPUT PULSES
5V 3.0V
90%
OUTPUT OUTPUT O—l—' 170Q (COM'L) .
2362 (MIL) gnp 10%
35 pFI 170Q (COM'L) 5 pF i
1 2360 (MIL
INCLUDING = % ( ) = = <2ns
JIG AND INCLUDING
SCOPE JIG AND
(a) SCOPE (b) 7C375i-4 7C375i-5
Equivalent to: THEVENIN EQUIVALENT
99Q (COM'L)

136Q (MIL) 2,08V (COM'L)
OUTPUT O——ww——0  2.13V (MIL)

Parameter | Vx Output Waveform—Measurement Level
tER (-) 1.5V Vv
OH 05v VX 7carsie
t 2.6V
ER (+) VOLLV—::L_(_— vx o
7C375i-7
tea(+) [ LSV v 0.5V Vonu
X 7C375i-8
tEA (-) Vihe \
X 05v VoL  7carsio

(a) Test Waveforms

Switching Characteristics Over the Operating Rangel’]

7C375i—100 7C375i—83 7C375iL—66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tpD Input to Combinatorial Output 12 15 20 ns
tpDL Input to Output Through Transparent Input or Output 15 18 22 ns
Latch
tpDLL Input to Output Through Transparent Input and Output 16 19 24 ns
Latches
tEA Input to Output Enable 16 19 24 ns
tER Input to Output Disable 16 19 24 ns
Input Registered/Latched Mode Parameters
twL Clock or Latch Enable Input LOW Time[°] 3 4 5 ns
twH Clock or Latch Enable Input HIGH Time[’] 3 4 5 ns
tis Input Register or Latch Set-Up Time 2 3 4 ns
ty Input Register or Latch Hold Time 2 3 4 ns
tico Input Register Clock or Latch Enable to Combinatorial 16 19 24 ns
Output
ticoL Input Register Clock or Latch Enable to Output 18 21 26 ns
Through Transparent Output Latch
Output Registered/Latched Mode Parameters
tco Clock or Latch Enable to Output 7 8 10 ns
ts Set-Up Time from Input to Clock or Latch Enable 6 8 10 ns
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Switching Characteristics Over the Operating Rangel’l (continued)

7C375i—100 7C375i—83 | 7C375iL—66
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
tH Register or Latch Data Hold Time 0 0 0 ns
tco2 Output Clock or Latch Enable to Output Delay 16 19 24 ns
(Through Memory Array)
tscs Output Clock or Latch Enable to Output Clock or 10 12 15 ns
Latch Enable (Through Memory Array)
tsL Set-Up Time from Input Through Transparent Latch to | 12 15 20 ns
Output Register Clock or Latch Enable
tHL Hold Time for Input Through Transparent Latch from 0 0 0 ns
Output Register Clock or Latch Enable
fmaxi Maximum Frequency with Internal Feedback 100 83 66 MHz
(Least of 1/tgcs, 1/(ts + ty), or 1/tco)l]
fmaxz Maximum Frequency Data Path in Output Registered/ | 143 125 100 MHz
Latched Mode (Lesser of 1/(twr + twn), 1/(ts + ty),
or 1/tco)
fmax3 Maximum Frequency with External Feedback 76.9 62.5 50 MHz
(Lesser of 1/(tco + ts) and 1/(twr, + twh))
toH—tiH Output Data Stable from Output Clock Minus Input 0 0 0 ns
37x Register Hold Time for 7C37x[5: 8]
Pipelined Mode Parameters
tics Input Register Clock to Output Register Clock 10 12 15 ns
fMax4 Maximum Frequency in Pipelined Mode (Least of 100 83.3 66.6 MHz
U(tco + tis), Vtics, /(twr + twr), 1/(tis + tip), or
1/tscs)
Reset/Preset Parameters
tRw Asynchronous Reset Width[®] 12 15 20 ns
tRR Asynchronous Reset Recovery Timel°] 14 17 22 ns
trRO Asynchronous Reset to Output 18 21 26 ns
tpw Asynchronous Preset Width[] 12 15 20 ns
tpR Asynchronous Preset Recovery Timel°] 14 17 22 ns
tpo Asynchronous Preset to Output 18 21 26 ns
tPOR Power-On Reset 1 1 1 us

Note:

7. All AC parameters are measured with 16 outputs switching.

Switching Waveforms

Combinatorial Output

6. This specification is intended to guarantee interface compatibility of
the other members of the CY7C370i family with the CY7C375i. This
specification is met for the devices operating at the same ambient tem-
perature and at the same power supply voltage.

INPUT
teD
COMBIN%TL?I_F;IS_II: ><><><><><><

7C375i-

Ay
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Switching Waveforms (continued)

Combinatorial Output

INPUT
tpD
COMBINATORIAL ><><><><><><
OUTPUT
7C375i-11
Registered Output
INPUT

tg ——— =t >

CLOCK \ \\
tco
REGISTERED >< ><
OUTPUT

twH twi
CLOCK .
7C375i-12

Latched Output

INPUT ><

le—— tg ———> tH

LATCH ENABLE

<— tppL tco
“ouTeUT XX XX
OUTPUT

7C375i-13
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Switching Waveforms (continued)
Registered Input

REGISTERED
INPUT
tig — tiH

INPUT REGISTER
CLOCK

tico
COMBINATORIAL >< ><
OUTPUT

twH twi

CLOCK .
7G375i-14

Clock to Clock

REGISTERED ><
INPUT

INPUT REGISTER
CLOCK

tics tscs

OUTPUT
REGISTER CLOCK

7C375i-15

Latched Input

LATCHED INPUT ><

le———— tjg ——> tiH

LATCH ENABLE

le— tpp|_ tico

COMBINgTUOTFFt’IS_II: ><>< >< ><

LATCH ENABLE
7C375i-16
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Switching Waveforms (continued)
Latched Input and Output

LATCHED INPUT X

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

ticoL

e—  t

tics

LATCH ENABLE

twH

twi

7C375i-17

Asynchronous Reset

tRw

INPUT

l«—— tgo

REGISTERED
OUTPUT

XX XX

CLOCK

l«—— tpR

7C375i-18

Asynchronous Preset

tw

INPUT

~—tpo

REGISTERED
OUTPUT

XX XX

CLOCK

l«e—— tpp

7C375i-19
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Switching Waveforms (continued)

Power-Up Reset Waveform

POWER
SUPPLY VOLTAGE

10%,/] 90%
=7}
tpor >

& XIXXXKY

OUTPUTS ts

CLOCK \\\ //

tpor MAX = 1 us -— ty — 7C375i-20

Output Enable/Disable

INPUT

Z
OUTPUTS <

7C375i-21

Ordering Information

Speed Package Operating
(MHz) Ordering Code Name Package Type Range
100 CY7C375i—100AC Al160 160-Lead Thin Quad Flatpack Commercial

83 CY7C375i—83AC A160 160-Lead Thin Quad Flatpack Commercial
CY7C375i—83Al Al160 160-Lead Thin Quad Flatpack Industrial
CY7C375i—83GMB G160 160-Pin Grid Array Military
CY7C375i—83UMB U162 | 160-Pin Ceramic Quad Flatpackl®]

66 CY7C375i—66AC A160 160-Lead Thin Quad Flatpack Commercial
CY7C375i—66Al A160 160-Lead Thin Quad Flatpack Industrial
CY7C375i—66GMB G160 160-Pin Grid Array Military
CY7C375i—66UMB U162 160-Pin Ceramic Quad Flatpackl®]

66 CY7C375iL-66AC A160 160-Lead Thin Quad Flatpack Commercial

Notes:

9. Available as custom trim and form version. Contact local Cypress
office for package information.

11
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Group A Subgroup Testing

DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vi 1,2,3
v 1,2,3
Irx 1,2,3
Ioz 1,2,3
Icc 1,2,3

Document #: 38—00217—-D
ISR, UltraLogic FLAsH370, FLASH370i, Warp2, Warp2+, and Warp3 are trademarks of Cypress Semiconductor Corporation.

ABEL is a trademark of Data I/O Corporation.
LOG/iC is a trademark of Isdata Corporation.
CUPL is a trademark of Logical Devices Incorporated.

Switching Characteristics

Parameter Subgroups
tpD 9,10, 11
tco 9,10, 11
tico 9,10, 11
ts 9,10, 11
ty 9,10, 11
tis 9,10, 11
tig 9,10, 11
tics 9,10, 11

12
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Package Diagrams

4

160-Lead Thin Quad Flat Pack (TQFP) A160

26,000,100 SQ

160 MAX.—=]
o + [
24,000,050 SQ | 050 Max.
N
ARRARARAAAAAAARAARARAAAAAAARARARAAAAARR
O 1|
! % % r 0.22+0.05 g
= = = o g
= = = g =
= = = < A
: =1, B
= | . i c Ns)
= = = 3 8
T R e EEE L K
12041°
R 0.08 MIN. 8X>
0.025 MAX, j 0° MIN, — | 1404005
} / STAND-OFF

160 MAX, 025 0.05 MIN, NOTES:
i { 015 MAX.
SEATING %’ f . DIMENSIONS ARE IN MILLIMETERS,

|
PLANE \ 2. LEAD COPLANARITY 0100 MAX.
ﬁ/ R 0,08 MIN. 3. PACKAGE WIDTH AND LENGTH (24.0040.05)

0°=7° 0.025 MAX DOES NOT INCLUDE MOLD PROTRUSION,
MAX. ALLOWABLE PROTRUSION IS 025 MM,
0.60£0.15 4, LEAD WIDTH DOES NOT INCLUDE DAMBAR PROTRUSION.
1004010 MAX. ALLOWABLE DAMBAR PROTRUSION
DU=D ABOVE LOWER RADIUS IS 0.08 MM,

13
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Package Diagrams (continued)
160-Pin PGA G160
TOP VIEW BOTTOM VIEW
INDEX MARK
PIN Al INDICATOR _n aon se
1,590
. OEEOEOOEEEOOEEE®O®
EEEEEEECEEEEEEO®O
100 OEOOOOEEEOOEEOOO®
BSC, g%%@ 0]0J0) @%%%
L@@@ (©JOXO)
1.540 10JOJOI0; (CJOXOJO)
1590 lcYotolo) eEee| P
©OEOO (CJOXOJO)
[0JOX0) OO
©O [OXOJO)
@O ©OeE OEEeO
OEEOOOEEREEOEOEEOEOE
EEEEEEEEEEEEEOO
POEPOOEOEOEOEEOE

DIMENSIONS IN INCHES

MIN,
MAX,

SEATING
PLANE

14

060

040




7C375i: October 9, 1995
Revision: October 14, 1995

ADVANCED INFORMATION CY7C375i

% CYPRESS

Package Diagrams (continued)

160-Lead Ceramic Quad Flatpack In Ring U160

=— 39 X 0650£0.025 = 25.350£0.100 —=

0
PACKAGE —{}— 0304005 &
PIN #160 8 3
8 065 TYP. 2
< PITCH - 0.65%0.20
M= 035%0.15 4
! [ 1502013
(7 e\ !
© 16,256 v {-1.956+0.178
g
([
0635 X 45°  / £ | 0.254%0025]
e TYP. @
o
PACKAGE —1 i
PIN #1
G
]
L 2 2
(=] =]
& rz © i g
+ 0,000 o 5 8 © I}
< N © H o
Q vo 0 2 S
~ = iy o0}
o
L
[&s)
a
()
L
1550038 DIA. 2
L TYP. 2
o)
[}
=
2.5040,50 RAD, &
©) |— TOP & BOTTOM - RAD. 0.25 TYP
0.50£010 R 7@ \l Jj R
m - 7°%1° TYP
4.00%0.50 RAD.
41,50 TYP TOP AND BOTTOM TOP & BOTTOM
SECTION B-B
150‘65i020
4.80%0.10 § 7\ W
LLaoroao

1.50£0.13
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