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Understanding Embedded - CPLDs (Complex
Programmable Logic Devices)

Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.

Applications of Embedded - CPLDs

Obsolete

In-System Reprogrammable™ (ISR™) CMOS
10 ns
4.5V ~ 5.5V

128

133

-40°C ~ 85°C (TA)
Surface Mount
160-LQFP
160-TQFP (24x24)
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The buried macrocell also supports input register capability.
The buried macrocell can be configured to act as an input
register (D-type or latch) whose input comes from the I/O pin
associated with the neighboring macrocell. The output of all
buried macrocells is sent directly to the PIM regardless of its
configuration.

I/O Macrocell

Figure 2 illustrates the architecture of the I/O macrocell. The
I/O macrocell supports the same functions as the buried
macrocell with the addition of I/O capability. At the output of the
macrocell, a polarity control mux is available to select active
LOW or active HIGH signals. This has the added advantage
of allowing significant logic reduction to occur in many appli-
cations.

The Ultra37000 macrocell features a feedback path to the PIM
separate from the 1/0 pin input path. This means that if the
macrocell is buried (fed back internally only), the associated
I/0 pin can still be used as an input.

Bus Hold Capabilities on all I/Os

Bus-hold, which is an improved version of the popular internal
pull-up resistor, is a weak latch connected to the pin that does
not degrade the device’s performance. As a latch, bus-hold
maintains the last state of a pin when the pin is placed in a
high-impedance state, thus reducing system noise in
bus-interface applications. Bus-hold additionally allows
unused device pins to remain unconnected on the board,
which is particularly useful during prototyping as designers can
route new signals to the device without cutting trace connec-
tions to V¢ or GND. For more information, see the application
note Understanding Bus-Hold—A Feature of Cypress CPLDs.

Programmable Slew Rate Control

Each output has a programmable configuration bit, which sets
the output slew rate to fast or slow. For designs concerned with
meeting FCC emissions standards the slow edge provides for
lower system noise. For designs requiring very high perfor-
mance the fast edge rate provides maximum system perfor-
mance.
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Ultra37000 CPLD Family

Switching Waveforms (continued)
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=== Ultra37000 CPLD Family

CY37128
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The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vee = 5.0V, Tp = Room Temperature
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The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vce = 5.0V, Tp = Room Temperature
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600

Typical 3.3V Power Consumption

CY37032V
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The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vee = 3.3V, Ta = Room Temperature
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Typical 3.3V Power Consumption (continued)
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The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vce = 3.3V, Tp = Room Temperature
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The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vee = 3.3V, Tp = Room Temperature
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Ultra37000 CPLD Family

160-Lead TQFP (A160) / CQFP (U162)
for CY37128(V) and CY37256(V)
Top View
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Pin Configurations!?! (continued)

Ultra37000 CPLD Family

292-Ball PBGA (BG292)
Top View
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1" 12 13 14 15 16 17 18 19 20

A | GND | 10y | NC | U0 | 1104, | 1Og | 1WO; | VOs | 1Oy | 1WO4gg | UOsgg | O | VO1gs | NC | 1O47g | 1O475 | NC | NC | WOsgq | Oss | A

B | /Oy | U0y | V049 | 1045 | U045 | 1104y | 1Og | 1Og | VOq | 1/O4gq | VO4g7 | Oqgs | O4gq | NC | NC | UO474 | WO471 | V0470 | NC | 1/O4ge | B

c NC | NC | Oy | NC | U047 | WO4 | WO | WO | 4O, | NC | 1O4gg | VOsgs | O4go | 0479 | UO476 | 110473 | U047, | V0467 | WO4es | VO4en | C

D | WOy | NC | NC | GND | NC | Vgeo | 1053 | GND | 1105 | NC | Voo | 104g5 | GND | 10477 | Vogo | NC | GND | 0464 | TDI | U050 | D

E | Oy | VOx | VO | NC /0463 | 110461 | WO4sg | 110456 | E
F | U0g | TCK | 10 | Veco Voo | MO1sg | NC | 1O4ss | F
G | WOgs | 105, | 1Oz | 1O /0457 | 110455 | 0453 | U045y | G
H | 035 | NC | 1105 | GND GND | GND | GND | GND | GND | GND GND | /0451 | U045 | VO149 | H
J | VOsq | VOsg | 1037 | 1Os6 GND | GND | GND | GND | GND | GND 1/O145 | 10147 | UO14g | VOss | J
K | V04 | V04 | V04 | Vec GND | GND | GND | GND | GND | GND 110444 [CLK4/ls| NC | NC K
L | VO | V04 | 045 | 104 GND | GND | GND | GND | GND | GND Voo |CLKyfl3| 10443 | NC L
M | 11047 |CLKo/lo|CLK4/l;| 1/O4g GND | GND | GND | GND | GND | GND 10439 | 1O1ag | UO1aq | UO1ap | M
N | /04 | 1Oy | 1Oss | GND GND | GND | GND | GND | GND | GND GND | /0435 | UO437 | VO35 | N
P | UOs, | V055 | V055 | 1/0sg 1/O431 | WOq33 | VOq34 | 10435 | P
R | 1Ogs | 1Oss | 10sg | Veco Voo | 10139 | NC | 1043 | R
T | 1Os; | UOg | VOg | 1Ogs 1/O1p4 | UO4p7 | WO4og | 10409 | T

U | Og | UOgs | Ogg | GND | 076 | Voco | 10gz | GND | 10gq | Voo | 1VOgg | 110462 | GND | 110415 | Vogo | NC | GND | UOqpg | 104 | 04126 | U

V | UOg | UOg; | 11Ogg | V075 | 11075 | 1Ogy | UOgs | 1Ogg | 10gy | 1o | 1Og7 | O4e1 | V0405 | VOs0g | V0443 | TDO | 10444 | U047 | W04y | UOs |V

W | V0gg | 1070 | 11075 | V074 | 1O7g | 11Ogs | VOgg | /Ogg | 1/Og3 | 1Ogs | 1Ogg | 0100 | VO4gs | V0107 | 10410 | NC | NC | O4s | 1O44g | UO10 | W

Y | U0z | Oz | WOz | TMS | 1Ogy | VOgs | 1Og; | 1Ogy | 10gs | NC | NC | VOgg | 0405 | 1Os06 | VO40s | V041 | NC | NC | VO | WOpg | Y
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Pin Configurations!?! (continued)
388-Lead PBGA (BG388)
Top View

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
A | GND | GND | 1/04g | /045 | 11043 | 11034 | 11034 | 11045 | 11045 [ 1040 | 107 | 110, | 1104 |1/O63| 110260 | 110257 | 110254 | 110230 | 057 | 110232 | 11096 [ 1050 [ VO4g 110244 | GND | GND
B |GND | NC | 1045 | 11047 | 044 | VO35 | 11045 | 11059 | 1105 | 11041 | 105 | 105 | 10, | Vg (11061 [1/0sss | 110085 | 110252 | 110234 | 10231 | 110228 | 110240 | 110245 | 110245 | 110240 | GND
C | 1103 | /035 | 11057 | 11046 | 11045 | 1045 | 1050 | 1047 | 104 | 110g | 110G | 1105 | 110G {1062 | 1050 | 110256 | 110253 | 10236 V0435 110233 [ 110230 [ 1051 110947 | 110205 | 10224 | 10227
D | 1/0g9 | 1040 [ 1056 | NC | NC | 11091 | 102 [Veco|Veco| NC | GND | GND [Veco|Veco | GND | GND | NC [ Veco | Veco [110236|110243] NG | NC 110506 | 1090|1095
E | 1104 | TCK [ 1104 | NC NC | TDI |1/Ogp1 11090
F | 10,5 | 104 | 1043 | 1Oy, /0542 |1/0219|1/021g| 110517
G | 1104q | 11047 | 11044 | VOgs /0941110215 1/0215| 10214
H | I/O49 | /050 | WOs1 | Veco Veco [ 10211|1/0212| 110213
J | /05y | 1Os3 | 1/Os4 | Veco Veeo [/O208|1/0209| 10210
K | 0gs | 11085 | 1057 | NC NC [1/0505|1/0206| 0207
L | 10 [1/Og|10ss | GND GND | GND | GND | GND | GND | GND GND |1/0g04| 14 |07
M | Og | 1Ogo| 11 | GND GND | GND | GND | GND | GND | GND GND | 13 [Og03|1/0g0p
N | 110gs | Vee | 1062 | Veco GND | GND | GND | GND | GND | GND Veco |10201 [10200| 1019
P | 10gs | 10gs | 1067 [Veco GND | GND | GND | GND | GND | GND Veco |10195| Ve [1040
R | 0gg | 110gg | 1070 | GND GND | GND | GND | GND | GND | GND GND |1/04g3| /0194|104 g5
T | 107, | 1Ogy | VOgs | GND GND | GND | GND | GND | GND | GND GND |1/0476|1/0476| /049,
U | 10gg | 110g7 | 10gg | NC NC |/O477|1/O476| 110475
V| WOgy | /Ogp | /Ogg | Vcco Veco |/0174|1/0473| 1104172
W | /Ogy | /Og3 | I/Og2 | Vcco Veco [/041741|1/0470| /0169
Y | 1/0gs | 11075 | 11073 10410 1/0153|/0190| /0191 /0168
AA | 110, | 1075 | 11076 | 110444 1/0152|1/0157| /0155 | /0159
AB | 1077 | 1074 | 11079 | NIC NC |1/O4g4|1/O1g5| /0155
AC | 0 | 10gg 110108 NIC | NG |1/0442|110413| Veco [ Veco | NC | GND | GND |Veeo |Veco | GND | GND | NG | Veco | Veco [0150|0151| NC | NG [1/0455[110+1g3| 11045,
AD |/04qg| Ogy | 110g3 | 110417 | 1107 110400 | 0102|0105 V04120 110123 |10 126 10129 | 12 |1/0433 110436110130 | 110142| 110157 | 110450 10464 | 10163 | V0166 | 1O+146 | 1O+180 [ V011 110154
AE | GND | NC |1/O415|1/O416|/O110| 1/0gg 110101 [110103[1O106 110121 [110124 10127 | Ve |110130|1/0134]110437{ 110140 | 110143 10160 | 0462|0465 | 10140 [VO147 110148 NC | GND
AF | GND | GND [1/0414| /0415 1096 | 11065 | TMS {11014 [110107|1/O+12| 110125 | 10125 | 110131 [0 135 | 110135 10135 | 110141 [ 10155 | 110156 | TDO |1/0464[110167| 110145 [110 14| GND | GND

Document #: 38-03007 Rev. *E
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Pin Configurations!?! (continued)

Ultra37000 CPLD Family

400-Ball Fine-Pitch BGA (BB400)
Top View

A [GND [ GND | NC [ 11047 | 11046 | 1044 | #Osg | Vec | VO41 | GND | GND [ 1Oms7 | Vec | VOasg | 1Oas3 | 1032 [ 110250 | NC | GND | GND

B | GND | GND | GND | NC [ 11045 | 11045 | 11055 | Voo | 11040 | GND | GND | 110055 | Ve | 102sg | 110231 [ 10206 | NC | GND | GND | GND

C | NC | GND | GND | GND | 110y | 11045 | 11057 | Vee | 110g | GND | GND [ 110555 | Voo | 110057 | 110,26 | 110245 | GND | GND | GND | NC

D [1WOu | NC | GND [ /0y | /049 | 1/O4g | 1Oss | 1/Ops | 105 | GND | GND [ 1/0gs4 | VO35 | 1Og36 | 110051 | VOsaq | VOm43 | GND | NC [ 10507

E | WO | O4 | Oz | 105 | NC | 1Og5 | 10g | 10s | 10; | 10, [ 10s65 | 10055 | V0g3s | V0gs0 | 110245 | NC [ 10541 | 110245 | 10005 | 10506

F | V04 | 1045 | 04y | 11041 | W04 | NC | 1055 | 1103, | 10g | 1105 | 1/0m6p | 110255 | 110249 | V0247 | 110200 | 110901 | 110240 | 11022 | 110223 | 11024

G | V0s3 | VOsy | VOs; | WOsg | VOsg | VO35 | 1037 | W03y | 105 | 110, [WOss1 | Voo | 1O | VOa17 | 10a1g | Oa1e | Op1p | 10513 | VOp1a | 1015

H | Vec | Voo | Vee | 049 | 1104g | 1035 | TCK | Voo | 103 | 1104 [ 10050 [ 10260 | Vec | TDI [ 10016 | 10210 [ V0211 | Ve | Voo | Vee

J | Osg | UOsg | 1057 | 1Osg | V0ss | 11054 | Ve | 1VOgz | 1060 | 110g | 10255 | 110202 | 110205 | CLK3 | 110204 | 110205 | 10206 | 10267 | 10205 | 110266
Ny

K | GND | GND | GND | GND | 1/0g5 | /064 | CLKg | 1/0g5 | 11051 | GND | GND | 1/04gg | /0499 | CLKj | 110200 | 1101 | GND | GND | GND | GND
Ny Ny

L | GND | GND | GND | GND [ 1/0gg | 11065 | NC | 11067 | 105 | GND | GND | 1045 [ 110195 | 1, | 110466 | 110497 | GND | GND | GND | GND

M | UOgg | IOgg | 110g7 | 110gg | 110gs | 10gs | CLK; | 11074 | 11070 [ 10426 | 110432 | 11016 | 10164 | Voo | 10474 | 110475 | 10476 | 110477 | 1047 | 10479
1y

N | Voo | Vec | Vec | VOgr | 110gg | 11075 | TMS | Ve | 110428 | 110127 | 110433 | V0462 | Ve | TDO | 110480 | 110168 | 10160 | Ve | Vee | Vec

P | /Ogs | /Ogs | O3 | 1Oy | 11075 | 1074 | 1073 [ U014 | Ve | VO4qng | V0434 | 10437 | V0465 | 10451 | 110485 | VO4g3 | V0470 | 110474 | V0475 | 10475

R | IOgg | 1107g | U075 | 1040s | 11077 | 1076 | U045 | 110447 | V0420 | 10430 | 0435 | 0435 | VO16s | V0165 | NC [ 10454 | 110485 | 110146 | 1104ge | 110494

T [ 1Og | 1Ogs [ V0410 [ WO109 | NC [ 10446 | VOs1g | V0102 | MO121 | V0431 | V0436 | 10430 | VO4s6 | V0166 | 0167 | NC | 10454 | 10455 | V0487 | V0190

U [ 1Og | NC | GND [ /041 [ 0415 | 0419 | V0104 | V0105 | 110125 | GND | GND | 110440 | 10457 | 10456 | 110450 | V0451 | 10455 | GND | NC [ 1048

V | NC | GND | GND | GND | 11045 | UOgg | 10405 | Ve | 10423 | GND | GND [ 10441 | Vee | 1O4s | 11014 [ 11045, | GND | GND | GND | NC
4

W | GND | GND | GND | NC | I/Og; | 1/Ogq | /0405 | Vec | 10124 | GND | GND {11044 | Ve | V0160 | 110145 | 10147 | NC | GND | GND | GND

Y [ GND [ GND | NC | 1/Ogg |1/O100 | V0101 | 0107 | Voo | 10125 | GND | GND [ 10445 | Ve | 10161 | V0146 | 10145 | 1014 | NC | GND | GND
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Ordering Information

Ultra37000 CPLD Family

CY37512VP400- 83 BBXC
Cypress Semiconductor ID L
perating Conditions
Family Type Commercial 0°C to +70°C
37 = Ultra37000 Family Industrial -40°C to +85°C
Military -55°C to +125°C
Macrocell Density Lead Free
32 = 32 Macrocells 256 = 256 Macrocells X Lead Free
64 = 64 Macrocells 384 = 384 Macrocells Package Type
128 = 128 Macrocells 512=512 A =Thin Quad Flat Pack (TQFP)
Macrocells U = Ceramic Quad Flat Pack (CQFP)
692 = 1_92 Iﬂa?rocells N = Plastic Quad Flat Pack (PQFP)
perating Referénce Voltage ——————————— NT = Thermally Enhanced Plastic Quad Flat Pack
V= 3.§3V Supply_VoItage (EQFP)
(5.0V if not specified) J = Plastic Leaded Chip Carrier (PLCC)
Pin Count Y = Ceramic Leaded Chip Carrier (CLCC)
P44 = 44 Leads BG = Plastic Ball Grid Array (PBGA)
P48 = 48 Leads BA = Fine-Pitch Ball Grid Array (FBGA)
P84 =84 Leads 0.8mm Lead Pitch
P100 = 100 Leads BB = Fine-Pitch Ball Grid Array (FBGA)
P160 = 160 Leads 1.0mm Lead Pitch
P208 = 208 Leads
P256 = 256 Leads —__ Speed
P352 = 352 Leads 125 =125 MHz
P400 = 400 Leads 200 = 200 MHz 100 = 100 MHz
167 = 167 MHz 83 = 83 MHz
154 = 154 MHz 66 = 66 MHz
143 = 143 MHz
5.0V Ordering Information
Speed Package Operating
Macrocells | (MHz) Ordering Code Name Package Type Range
32 200 |CY37032P44-200AC Ad4 44-Lead Thin Quad Flat Pack Commercial
CY37032P44-200AXC Ad4 44-Lead Lead Free Thin Quad Flat Pack
CY37032P44-200JC J67 44-Lead Plastic Leaded Chip Carrier
CY37032P44-200JXC J67 44-Lead Lead Free Plastic Leaded Chip Carrier
154 |CY37032P44-154AC Ad4 44-Lead Thin Quad Flat Pack Commercial
CY37032P44-154JC J67 44-Lead Plastic Leaded Chip Carrier
CY37032P44-154Al Ad4 44-Lead Thin Quad Flat Pack Industrial
CY37032P44-154AXI Ad4 44-Lead Lead Free Thin Quad Flat Pack
CY37032P44-154J1 J67 44-Lead Plastic Leaded Chip Carrier
CY37032P44-154JXI J67 44-Lead Lead Free Plastic Leaded Chip Carrier
125 |CY37032P44-125AC Ad4 44-Lead Thin Quad Flat Pack Commercial
CY37032P44-125AXC Ad4 44-Lead Lead Free Thin Quad Flat Pack
CY37032P44-125JC J67 44-| ead Plastic Leaded Chip Carrier
CY37032P44-125JXC J67 44-Lead Lead Free Plastic Leaded Chip Carrier
CY37032P44-125Al Ad4 44-Lead Thin Quad Flat Pack Industrial
CY37032P44-125J1 J67 44-| ead Plastic Leaded Chip Carrier
64 200 |[CY37064P44-200AC Ad4 44-Lead Thin Quad Flat Pack Commercial
CY37064P44-200AXC Ad4 44-Lead Lead Free Thin Quad Flat Pack
CY37064P44-200JC J67 44-| ead Plastic Leaded Chip Carrier
CY37064P44-200JXC J67 44-| ead Lead Free Plastic Leaded Chip Carrier
CY37064P84-200JC Ja3 84-Lead Plastic Leaded Chip Carrier
CY37064P100-200AC A100 |100-Lead Thin Quad Flat Pack
CY37064P100-200AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
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Ultra37000 CPLD Family
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5.0V Ordering Information (continued)
Speed Package Operating
Macrocells | (MHz) Ordering Code Name Package Type Range
64 154 |CY37064P44-154AC A44  |44-Lead Thin Quad Flat Pack Commercial
CY37064P44-154JC J67 44-| ead Plastic Leaded Chip Carrier
CY37064P84-154JC Ja3 84-Lead Plastic Leaded Chip Carrier
CY37064P100-154AC A100 |100-Lead Thin Quad Flat Pack
CY37064P44-154Al Ad4 44-Lead Thin Quad Flat Pack Industrial
CY37064P44-154AXI A44  |44-Lead Lead Free Thin Quad Flat Pack
CY37064P44-154J] J67 44-Lead Plastic Leaded Chip Carrier
CY37064P44-154JXI J67 44-Lead Lead Free Plastic Leaded Chip Carrier
CY37064P84-154Jl Ja3 84-Lead Plastic Leaded Chip Carrier
CY37064P100-154Al A100 |100-Lead Thin Quad Flat Pack
5962-9951902QYA Y67 44-Lead Ceramic Leadless Chip Carrier Military
125 |CY37064P44-125AC Ad4 44-Lead Thin Quad Flat Pack Commercial
CY37064P44-125AXC A44  |44-Lead Lead Free Thin Quad Flat Pack
CY37064P44-125JC J67 44-Lead Plastic Leaded Chip Carrier
CY37064P44-125JXC J67 44-Lead Lead Free Plastic Leaded Chip Carrier
CY37064P84-125JC J83 84-Lead Plastic Leaded Chip Carrier
CY37064P100-125AC A100 |100-Lead Thin Quad Flat Pack
CY37064P100-125AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37064P44-125Al A44  |44-Lead Thin Quad Flat Pack Industrial
CY37064P44-125AXI Ad4 44-Lead Lead Free Thin Quad Flat Pack
CY37064P44-125J1 J67 44-Lead Plastic Leaded Chip Carrier
CY37064P84-125JI J83 84-Lead Plastic Leaded Chip Carrier
CY37064P100-125Al A100 |100-Lead Thin Quad Flat Pack
CY37064P100-125AXI A100 |100-Lead Lead Free Thin Quad Flat Pack
5962-9951901QYA Y67 44-Lead Ceramic Leadless Chip Carrier Military
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5.0V Ordering Information (continued)
Speed Package Operating
Macrocells | (MHz) Ordering Code Name Package Type Range
128 167 |CY37128P84-167JC J83 84-Lead Plastic Leaded Chip Carrier Commercial
CY37128P84-167JXC J83 84-Lead Lead Free Plastic Leaded Chip Carrier
CY37128P100-167AC A100 |100-Lead Thin Quad Flat Pack
CY37128P100-167AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128P160-167AC A160 |160-Lead Thin Quad Flat Pack
CY37128P160-167AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
125 |CY37128P84-125JC J83 84-Lead Plastic Leaded Chip Carrier Commercial
CY37128P84-125JXC Ja3 84-Lead Lead Free Plastic Leaded Chip Carrier
CY37128P100-125AC A100 |100-Lead Thin Quad Flat Pack
CY37128P100-125AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128P160-125AC A160 |160-Lead Thin Quad Flat Pack
CY37128P160-125AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37128P84-125JI J83 84-Lead Plastic Leaded Chip Carrier Industrial
CY37128P84-125JXI Ja3 84-Lead Lead Free Plastic Leaded Chip Carrier
CY37128P100-125Al A100 |100-Lead Thin Quad Flat Pack
CY37128P100-125AXI A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128P160-125Al A160 |160-Lead Thin Quad Flat Pack
CY37128P160-125AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
5962-9952102QYA Y84 84-Lead Ceramic Leaded Chip Carrier Military
100 |CY37128P84-100JC Ja3 84-Lead Plastic Leaded Chip Carrier Commercial
CY37128P84-100JXC Ja3 84-Lead Lead Free Plastic Leaded Chip Carrier
CY37128P100-100AC A100 |100-Lead Thin Quad Flat Pack
CY37128P100-100AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128P160-100AC A160 |160-Lead Thin Quad Flat Pack
CY37128P160-100AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37128P84-100JI Ja3 84-Lead Plastic Leaded Chip Carrier Industrial
CY37128P100-100Al A100 |100-Lead Thin Quad Flat Pack
CY37128P100-100AXI A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128P160-100Al A160 |160-Lead Thin Quad Flat Pack
5962-9952101QYA Y84 84-Lead Ceramic Leaded Chip Carrier Military
192 154 |CY37192P160-154AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37192P160-154AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
125 |CY37192P160-125AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37192P160-125AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37192P160-125Al A160 |160-Lead Thin Quad Flat Pack Industrial
CY37192P160-125AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
83 |CY37192P160-83AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37192P160-83AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37192P160-83Al A160 |160-Lead Thin Quad Flat Pack Industrial
CY37192P160-83AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
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3.3V Ordering Information (continued)
Speed Package Operating
Macrocells | (MHz) Ordering Code Name Package Type Range
64 143 |CY37064VP44-143AC A44  |44-Lead Thin Quad Flatpack Commercial
CY37064VP44-143AXC Ad4 44-Lead Lead Free Thin Quad Flatpack
CY37064VP48-143BAC BA50 |48-Ball Fine-Pitch Ball Grid Array
CY37064VP100-143AC A100 |100-Lead Thin Quad Flatpack
CY37064VP100-143AXC A100 |100-Lead Lead Free Thin Quad Flatpack
CY37064VP100-143BBC | BB100 |[100-Ball Fine-Pitch Ball Grid Array
100 |CY37064VP44-100AC Ad4 44-Lead Thin Quad Flatpack Commercial
CY37064VP44-100AXC Ad4 44-Lead Lead Free Thin Quad Flatpack
CY37064VP48-100BAC BA50 |48-Ball Fine-Pitch Ball Grid Array
CY37064VP100-100AC A100 |100-Lead Thin Quad Flatpack
CY37064VP100-100AXC A100 |100-Lead Lead Free Thin Quad Flatpack
CY37064VP100-100BBC | BB100 |[100-Ball Fine-Pitch Ball Grid Array
CY37064VP44-100Al A44  |44-Lead Thin Quad Flatpack Industrial
CY37064VP44-100AXI Ad4 44-Lead Lead Free Thin Quad Flatpack
CY37064VP48-100BAI BA50 |48-Ball Fine-Pitch Ball Grid Array
CY37064VP100-100BBI BB100 |100-Ball Fine-Pitch Ball Grid Array
CY37064VP100-100Al A100 |100-Lead Thin Quad Flatpack
CY37064VP100-100AXI A100 |100-Lead Lead Free Thin Quad Flatpack
5962-9952001QYA Y67 44-Lead Ceramic Leaded Chip Carrier Military
128 125 |CY37128VP100-125AC A100 |100-Lead Thin Quad Flat Pack Commercial
CY37128VP100-125AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128VP100-125BBC | BB100 |[100-Ball Fine-Pitch Ball Grid Array
CY37128VP160-125AC A160 |160-Lead Thin Quad Flat Pack
CY37128VP160-125AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37128VP160-125Al A160 |160-Lead Thin Quad Flat Pack Industrial
CY37128VP160-125AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
83 |CY37128VP100-83AC A100 |100-Lead Thin Quad Flat Pack Commercial
CY37128VP100-83AXC A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128VP100-83BBC BB100 |100-Ball Fine-Pitch Ball Grid Array
CY37128VP160-83AC A160 |160-Lead Thin Quad Flat Pack
CY37128VP160-83AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37128VP100-83Al A100 |100-Lead Thin Quad Flat Pack Industrial
CY37128VP100-83AXI A100 |100-Lead Lead Free Thin Quad Flat Pack
CY37128VP100-83BBI BB100 |100-Ball Fine-Pitch Ball Grid Array
CY37128VP160-83Al A160 |160-Lead Thin Quad Flat Pack
CY37128VP160-83AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
5962-9952201QYA Y84 84-Lead Ceramic Leaded Chip Carrier Military
192 100 |CY37192VP160-100AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37192VP160-100AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
66 |CY37192VP160-66AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37192VP160-66AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37192VP160-66Al A160 [160-Lead Thin Quad Flat Pack Industrial
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3.3V Ordering Information (continued)
Speed Package Operating
Macrocells | (MHz) Ordering Code Name Package Type Range
256 100 |CY37256VP160-100AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37256VP160-100AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256VP208-100NC N208 |208-Lead Plastic Quad Flat Pack
CY37256VP256-100BGC | BG292 (292-Ball Plastic Ball Grid Array
CY37256VP256-100BBC | BB256 |256-Ball Fine-Pitch Ball Grid Array
CY37256VP160-100Al A160 |160-Lead Thin Quad Flat Pack Industrial
CY37256VP160-100AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
66 |CY37256VP160-66AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37256VP160-66AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256VP208-66NC N208 |208-Lead Plastic Quad Flat Pack
CY37256VP256-66BGC BG292 |292-Ball Plastic Ball Grid Array
CY37256VP256-66BBC BB256 |256-Ball Fine-Pitch Ball Grid Array
CY37256VP160-66Al A160 [160-Lead Thin Quad Flat Pack Industrial
CY37256VP256-66BGI BG292 |292-Ball Plastic Ball Grid Array
CY37256VP256-66BBI BB256 |256-Ball Fine-Pitch Ball Grid Array
5962-9952401QZC U162 |160-Lead Ceramic Quad Flat Pack Military
384 83 |CY37384VP208-83NC N208 |208-Lead Plastic Quad Flat Pack Commercial
CY37384VP256-83BGC BG292 |292-Ball Plastic Ball Grid Array
66 CY37384VP208-66NC N208 [208-Lead Plastic Quad Flat Pack Commercial
CY37384VP256-66BGC BG292 |292-Ball Plastic Ball Grid Array
CY37384VP208-66NI N208 |208-Lead Plastic Quad Flat Pack Industrial
CY37384VP256-66BGI BG292 |292-Ball Plastic Ball Grid Array
512 83 |CY37512VP208-83NC N208 |208-Lead Plastic Quad Flat Pack Commercial
CY37512VP256-83BGC BG292 |292-Ball Plastic Ball Grid Array
CY37512VP352-83BGC BG388 |388-Ball Plastic Ball Grid Array
CY37512VP400-83BBC BB400 |400-Ball Fine-Pitch Ball Grid Array
66 |CY37512VP208-66NC N208 |208-Lead Plastic Quad Flat Pack Commercial
CY37512VP256-66BGC BG292 |292-Ball Plastic Ball Grid Array
CY37512VP352-66BGC BG388 |388-Ball Plastic Ball Grid Array
CY37512VP400-66BBC BB400 |400-Ball Fine-Pitch Ball Grid Array
CY37512VP208-66NI N208 [208-Lead Plastic Quad Flat Pack Industrial
CY37512VP256-66BGlI BG292 |292-Ball Plastic Ball Grid Array
CY37512VP352-66BGI BG388 |388-Ball Plastic Ball Grid Array
CY37512VP400-66BBI BB400 |400-Ball Fine-Pitch Ball Grid Array
5962-9952601QZC U208 |208-Lead Ceramic Quad Flat Pack Military
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Package Diagrams (continued)

48-Ball (7.0 mm x 7.0 mm x 1.2 mm, 0.80 pitch) Thin BGA BA48D
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e Diagrams (continued)

160-Lead Ceramic Quad Flatpack (Cavity Up) U162
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Package Diagrams (continued)

TOP VIEW

PIN 1 CORNER
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256-Ball FBGA (17 x 17 mm) BB256
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Package Diagrams (continued)

PIN #1 CORNER

292-Ball Plastic Ball Grid Array PBGA (27 x 27 x 2.33 mm) BG292
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Package Diagrams (continued)
388-Ball Plastic Ball Grid Array PBGA (35 x 35 x 2.33 mm) BG388
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Document Title: Ultra37000 CPLD Family 5V, 3.3V, ISR™ High-Performance CPLDs
Document Number: 38-03007

Issue Orig. of
REV. | ECN NO. Date Change Description of Change
> 106272 04/18/01 SzZV  |Change from Spec number: 38-00475 to 38-03007

*A 124942 03/21/03 OOR |Updated 3.3V V¢ requirements for —144 speeds
Added an Addendum

*B 126262 05/09/03 TEH |Changed pinout for CY37128V BB100 package

*C 128125 07/16/03 HOM | Obsoleted following 3.3V PLCC packaged devices:
CY37032VP44-143JC
CY37032VP44-100JC
CY37032VP44-100JI
CY37064VP44-143JC
CY37064VP84-143JC
CY37064VP44-100JC
CY37064VP84-100JC
CY37064VP44-100JI
CY37064VP84-100JI
CY37128VP84-125JC
CY37128VP84-83JC
CY37128VP84-83JI

*D 282709 See ECN YDT |Changed package diagrams and labels for consistency

Added Lead (Pb)-free logo on first page, as well as a note in Features
Added Lead (Pb)-free package diagram labels

Added Lead-free Parts to Ordering Information

CY37032P44-200AXC, CY37032P44-200JXC, CY37032P44-154AXl,
CY37032P44-154JXI, CY37032P44-125AXC, CY37032P44-125JXC,
CY37064P44-200AXC, CY37064P44-200JXC, CY37064P100-200AXC,
CY37064P44-154AXI, CY37064P44-154JXI, CY37064P44-125AXC,
CY37064P44-125JXC, CY37064P100-125AXC, CY37064P44-125AXI,
CY37064P100-125AXI, CY37128P84-167JXC, CY37128P100-167AXC,
CY37128P160-167AXC, CY37128P84-125JXC, CY37128P100-125AXC,
CY37128P160-125AXC, CY37128P84-125JXI, CY37128P100-125AXI,
CY37128P160-125AXI, CY37128P84-100JXC, CY37128P100-100AXC,
CY37128P160-100AXC, CY37128P100-100AXI, CY37192P160-154AXC,
CY37192P160-125AXC, CY37192P160-125AXI, CY37192P160-83AXC,
CY37192P160-83AXI, CY37256P160-154AXC, CY37256P160-125AXC,
CY37256P160-125AXI, CY37256P160-83AXC, CY37256P160-83AXI,
CY37032VP44-143AXC, CY37032VP44-100AXC, CY37032VP44-100AXI,
CY37032VP44-100JXI, CY37064VP44-143AXC, CY37064VP100-143AXC,
CY37064VP44-100AXC, CY37064VP100-100AXC, CY37064VP44-100AXI,
CY37064VP100-100AXI, CY37128VP100-125AXC, CY37128VP160-125AXC,
CY37128VP160-125AXI, CY37128VP100-83AXC, CY37128VP160-83AXC,
CY37128VP100-83AXI, CY37128VP160-83AXI, CY37192VP160-100AXC,
CY37192VP160-66AXC, CY37256VP160-100AXC, CY37256VP160-100AXI,
CY37256VP160-66AXC

*E 321635 See ECN PCX |Added Package Diagram BG292
Updated all PBGA package type information (BG292 & BG388)

Document #: 38-03007 Rev. *E Page 64 of 64



