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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
15 ns
3V ~ 3.6V

128

133

0°C ~ 70°C (TA)
Surface Mount
160-LQFP
160-TQFP (24x24)
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CYPRESS

Selection Guide
5.0V Selection Guide

General Information

Device Macrocells Dedicated Inputs 1/0 Pins Speed (tpp) Speed (fyyax)
CY37032 32 5 32 6 200
CY37064 64 5 32/64 6 200
CY37128 128 5 64/128 6.5 167
CY37192 192 5 120 7.5 154
CY37256 256 5 128/160/192 7.5 154
CY37384 384 5 160/192 10 118
CY37512 512 5 160/192/264 10 118

Speed Bins
Device 200 167 154 143 125 100 83 66
CY37032 X X X
CY37064 X X X
CY37128 X X X
CY37192 X X X
CY37256 X X X
CY37384 X X
CY37512 X X X
Device-Package Offering and I/O Count
44- 44- 44- 84- 84- 100- 160- 160- 208- 208- 292- 388-
Device Lead | Lead | Lead | Lead | Lead | Lead | Lead | Lead | Lead | Lead | Lead | Lead
TQFP | PLCC | CLCC | PLCC | CLCC | TQFP | TQFP | CQFP | PQFP | CQFP | PBGA | PBGA
CY37032 37 37
CY37064 37 37 37 69 69
CY37128 69 69 69 133
CY37192 125
CY37256 133 133 165 197
CY37384 165 197
CY37512 165 165 197 269
3.3V Selection Guide
General Information

Device Macrocells Dedicated Inputs I/0 Pins Speed (tpp) Speed (fyax)
CY37032v 32 5 32 8.5 143
CY37064V 64 5 32/64 8.5 143
CY37128V 128 5 64/80/128 10 125
CY37192v 192 5 120 12 100
CY37256V 256 5 128/160/192 12 100
CY37384V 384 5 160/192 15 83
CY37512v 512 5 160/192/264 15 83
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Figure 1. Logic Block with 50% Buried Macrocells

Low-Power Option

Each logic block can operate in high-speed mode for critical
path performance, or in low-power mode for power conser-
vation. The logic block mode is set by the user on a logic block
by logic block basis.

Product Term Allocator

Through the product term allocator, software automatically
distributes product terms among the 16 macrocells in the logic
block as needed. A total of 80 product terms are available from
the local product term array. The product term allocator
provides two important capabilities without affecting perfor-
mance: product term steering and product term sharing.

Product Term Steering

Product term steering is the process of assigning product
terms to macrocells as needed. For example, if one macrocell
requires ten product terms while another needs just three, the
product term allocator will “steer” ten product terms to one
macrocell and three to the other. On Ultra37000 devices,
product terms are steered on an individual basis. Any number
between 0 and 16 product terms can be steered to any
macrocell. Note that 0 product terms is useful in cases where
a particular macrocell is unused or used as an input register.

Product Term Sharing

Product term sharing is the process of using the same product
term among multiple macrocells. For example, if more than
one output has one or more product terms in its equation that
are common to other outputs, those product terms are only
programmed once. The Ultra37000 product term allocator
allows sharing across groups of four output macrocells in a
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variable fashion. The software automatically takes advantage
of this capability—the user does not have to intervene.

Note that neither product term sharing nor product term
steering have any effect on the speed of the product. All
worst-case steering and sharing configurations have been
incorporated in the timing specifications for the Ultra37000
devices.

Ultra37000 Macrocell

Within each logic block there are 16 macrocells. Macrocells
can either be I/O Macrocells, which include an 1/0O Cell which
is associated with an I/O pin, or buried Macrocells, which do
not connect to an I/0. The combination of I/O Macrocells and
buried Macrocells varies from device to device.

Buried Macrocell

Figure 2 displays the architecture of buried macrocells. The
buried macrocell features a register that can be configured as
combinatorial, a D flip-flop, a T flip-flop, or a level-triggered
latch.

The register can be asynchronously set or asynchronously
reset at the logic block level with the separate set and reset
product terms. Each of these product terms features program-
mable polarity. This allows the registers to be set or reset
based on an AND expression or an OR expression.

Clocking of the register is very flexible. Four global
synchronous clocks and a product term clock are available to
clock the register. Furthermore, each clock features program-
mable polarity so that registers can be triggered on falling as
well as rising edges (see the Clocking section). Clock polarity
is chosen at the logic block level.
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The third programming option for Ultra37000 devices is to
utilize the embedded controller or processor that already
exists in the system. The Ulira37000 ISR software assists in
this method by converting the device JEDEC maps into the
ISR serial stream that contains the ISR instruction information
and the addresses and data of locations to be programmed.
The embedded controller then simply directs this ISR stream
to the chain of Ultra37000 devices to complete the desired
reconfiguring or diagnostic operations. Contact your local
sales office for information on availability of this option.

Document #: 38-03007 Rev. *E

The fourth method for programming Ultra37000 devices is to
use the same programmer that is currently being used to
program FLASH370i devices.

For all pinout, electrical, and timing requirements, refer to
device data sheets. For ISR cable and software specifications,
refer to the UltralSR kit data sheet (CY3700i).

Third-Party Programmers

As with development software, Cypress support is available on
a wide variety of third-party programmers. All major third-party
programmers (including BP Micro, Data I/0, and SMS) support

the Ultra37000 family.
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Loglc Block Diagrams (continued)
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Logic Block Diagrams (continued)
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Logic Block Diagrams (continued)
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Switching Waveforms (continued)
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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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Frequency (MHz)

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

160
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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
CY37512V
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The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
V¢ = 3.3V, Tp = Room Temperature
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44-pin TQFP (A44)
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160-Lead TQFP (A160) / CQFP (U162)
for CY37128(V) and CY37256(V)
Top View
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160-Lead TQFP (A160) for CY37192(V)
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388-Lead PBGA (BG388)
Top View
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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
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LEAD-FREE

Ultra37000 CPLD Family

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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Package Diagrams

Ultra37000 CPLD Family
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Package Diagrams (continued)

Ultra37000 CPLD Family

100-Lead Lead (Pb)-Free Thin Plastic Quad Flat Pack (TQFP) A100
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100-Ball Thin Ball Grid Array (11 x 11 x 1.4 mm) BB100
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Package Diagrams (continued)

160-Lead Lead (Pb)-Free Thin Plastic Quad Flat Pack (24 x 24 x 1.4 mm) (TQFP) A160
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