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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
12 ns

4.75V ~ 5.25vV

128

69

0°C ~ 70°C (TA)
Surface Mount
100-LQFP
100-TQFP (14x14)
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Ultra37000 CPLD Family

Speed Bins
Device 200 167 154 143 125 100 83 66

CY37032V X X

CY37064V X X

CY37128V X X

CY37192V X X

CY37256V X X

CY37384V X X

CY37512v X X
Device-Package Offering and I/O Count

o Q < Ol.oa|l.o<|aoa .|| il | oL | oL | o] 1<

CY37032v 37 37

CY37064V 37 37 37 69 69

CY37128V 69 69 85 133

CY37192v 125

CY37256V 133 133 165 197 197

CY37384V 165 197

CY37512v 165 165 197 269 269
Architecture Overview of Ultra37000 Family Logic Block

Programmable Interconnect Matrix

The PIM consists of a completely global routing matrix for
signals from 1/O pins and feedbacks from the logic blocks. The
PIM provides extremely robust interconnection to avoid fitting
and density limitations.

The inputs to the PIM consist of all I/O and dedicated input pins
and all macrocell feedbacks from within the logic blocks. The
number of PIM inputs increases with pin count and the number
of logic blocks. The outputs from the PIM are signals routed to
the appropriate logic blocks. Each logic block receives 36
inputs from the PIM and their complements, allowing for 32-bit
operations to be implemented in a single pass through the
device. The wide number of inputs to the logic block also
improves the routing capacity of the Ultra37000 family.

An important feature of the PIM is its simple timing. The propa-
gation delay through the PIM is accounted for in the timing
specifications for each device. There is no additional delay for
traveling through the PIM. In fact, all inputs travel through the
PIM. As a result, there are no route-dependent timing param-
eters on the Ultra37000 devices. The worst-case PIM delays
are incorporated in all appropriate Ultra37000 specifications.

Routing signals through the PIM is completely invisible to the
user. All routing is accomplished by software—no hand routing
is necessary. Warp® and third-party development packages
automatically route designs for the Ultra37000 family in a
matter of minutes. Finally, the rich routing resources of the
Ultra37000 family accommodate last minute logic changes
while maintaining fixed pin assignments.
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The logic block is the basic building block of the Ultra37000
architecture. It consists of a product term array, an intelligent
product-term allocator, 16 macrocells, and a number of I/O
cells. The number of I/O cells varies depending on the device
used. Refer to Figure 1 for the block diagram.

Product Term Array

Each logic block features a 72 x 87 programmable product
term array. This array accepts 36 inputs from the PIM, which
originate from macrocell feedbacks and device pins. Active
LOW and active HIGH versions of each of these inputs are
generated to create the full 72-input field. The 87 product
terms in the array can be created from any of the 72 inputs.

Of the 87 product terms, 80 are for general-purpose use for
the 16 macrocells in the logic block. Four of the remaining
seven product terms in the logic block are output enable (OE)
product terms. Each of the OE product terms controls up to
eight of the 16 macrocells and is selectable on an individual
macrocell basis. In other words, each I/O cell can select
between one of two OE product terms to control the output
buffer. The first two of these four OE product terms are
available to the upper half of the I1/0 macrocells in a logic block.
The other two OE product terms are available to the lower half
of the I/O macrocells in a logic block.

The next two product terms in each logic block are dedicated
asynchronous set and asynchronous reset product terms. The
final product term is the product term clock. The set, reset, OE
and product term clock have polarity control to realize OR
functions in a single pass through the array.
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Figure 5. Timing Model for CY37128
JTAG and PCI Standards

PCI Compliance

5V operation of the Ultra37000 is fully compliant with the PCI
Local Bus Specification published by the PCI Special Interest
Group. The 3.3V products meet all PCI requirements except
for the output 3.3V clamp, which is in direct conflict with 5V
tolerance. The Ultra37000 family’s simple and predictable
timing model ensures compliance with the PCI AC specifica-
tions independent of the design.

IEEE 1149.1-compliant JTAG

The Ultra37000 family has an IEEE 1149.1 JTAG interface for
both Boundary Scan and ISR.

Boundary Scan

The Ultra37000 family supports Bypass, Sample/Preload,
Extest, Idcode, and Usercode boundary scan instructions. The
JTAG interface is shown in Figure 6.

Instruction Register

-
Y
Bypass Reg
— | JTAG
T™MS TAP L —L
CONTROLLER Bounda Scan
TCK— -|>
|dcode
-,»
Usercode
-]»
ISR Prog.
-]>

Data Registers

Figure 6. JTAG Interface

In-System Reprogramming (ISR)

In-System Reprogramming is the combination of the capability
to program or reprogram a device on-board, and the ability to
support design changes without changing the system timing
or device pinout. This combination means design changes
during debug or field upgrades do not cause board respins.
The Ultra37000 family implements ISR by providing a JTAG
compliant interface for on-board programming, robust routing
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resources for pinout flexibility, and a simple timing model for
consistent system performance.

Development Software Support

Warp

Warp is a state-of-the-art compiler and complete CPLD design
tool. For design entry, Warp provides an IEEE-STD-1076/1164
VHDL text editor, an IEEE-STD-1364 Verilog text editor, and a
graphical finite state machine editor. It provides optimized
synthesis and fitting by replacing basic circuits with ones
pre-optimized for the target device, by implementing logic in
unused memory and by perfect communication between fitting
and synthesis. To facilitate design and debugging, Warp
provides graphical timing simulation and analysis.

Warp Professional™

Warp Professional contains several additional features. It
provides an extra method of design entry with its graphical
block diagram editor. It allows up to 5 ms timing simulation
instead of only 2 ms. It allows comparison of waveforms before
and after design changes.

Warp Enterprise™

Warp Enterprise provides even more features. It provides
unlimited timing simulation and source-level behavioral
simulation as well as a debugger. It has the ability to generate
graphical HDL blocks from HDL text. It can even generate
testbenches.

Warp is available for PC and UNIX platforms. Some features
are not available in the UNIX version. For further information
see the Warp for PC, Warp for UNIX, Warp Professional and
Warp Enterprise data sheets on Cypress’s web site
(www.cypress.com).

Third-Party Software

Although Warp is a complete CPLD development tool on its
own, it interfaces with nearly every third party EDA tool. All
major third-party software vendors provide support for the
Ultra37000 family of devices. Refer to the third-party software
data sheet or contact your local sales office for a list of
currently supported third-party vendors.

Programming

There are four programming options available for Ultra37000
devices. The first method is to use a PC with the 37000
UltralSR programming cable and software. With this method,
the ISR pins of the Ultra37000 devices are routed to a
connector at the edge of the printed circuit board. The 37000
UltralSR programming cable is then connected between the
parallel port of the PC and this connector. A simple configu-
ration file instructs the ISR software of the programming
operations to be performed on each of the Ultra37000 devices
in the system. The ISR software then automatically completes
all of the necessary data manipulations required to accomplish
the programming, reading, verifying, and other ISR functions.
For more information on the Cypress ISR Interface, see the
ISR Programming Kit data sheet (CY3700i).

The second method for programming Ultra37000 devices is on
automatic test equipment (ATE). This is accomplished through
a file created by the ISR software. Check the Cypress website
for the latest ISR software download information.
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Logic Block Diagrams (continued)
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Switching Characteristics Over the Operating Range (continued)!'?]

Parameter ‘ Description ‘ Unit

Product Term Clocking Parameters

teopri > 14 T Product Term Clock or Latch Enable (PTCLK) to Output ns

tspT Set-Up Time from Input to Product Term Clock or Latch Enable (PTCLK) ns

thpT Register or Latch Data Hold Time ns

tigpl o) Set-Up Time for Buried Register used as an Input Register from Input to Product Term Clock or ns
Latch Enable (PTCLK)

tinpT Buried Register Used as an Input Register or Latch Data Hold Time ns

tcogprl> 14 19 Product Term Clock or Latch Enable (PTCLK) to Output Delay (Through Logic Array) ns

Pipelined Mode Parameters

ticgl ™! Input Register Synchronous Clock (CLK,, CLK;, CLK,, or CLK3) to Output Register Synchronous | ns
Clock (CLKo, CLK1, CLK2, or CLK3)

Operating Frequency Parameters

faaxi Maximum Frequency with Internal Feedback (Lesser of 1/tgcg, 1/(tg *+ tyy), or 1/tco)P MHz

fMAx2 Maximum Frequencrg Data Path in Output Registered/Latched Mode (Lesser of 1/(ty + tywnr), MHz
1/(tg + tyy), or 1/tco)P!

fMAX3 Maximum Frequency with External Feedback (Lesser of 1/(tco + tg) or 1/(tyy + tyy) MHz

fmaxa Maximum Frequency in Pipelined Mode (Lesser of 1/(tcg + tig), 1/tics, 1/(twr + twh), /(s + tiy), | MHz
or 1/tscs)[

Reset/Preset Parameters

trw Asynchronous Reset Widthl! ns

tRR[13] Asynchronous Reset Recovery Timel®! ns

trol > 14 10 Asynchronous Reset to Output ns

tow Asynchronous Preset Width!] ns

tpR[13] Asynchronous Preset Recovery Timel®! ns

tpol1> 14 191 Asynchronous Preset to Output ns

User Option Parameters

tLp Low Power Adder ns

tsLew Slow Output Slew Rate Adder ns

t3 310 3.3V I/0 Mode Timing Adder!! ns

JTAG Timing Parameters

ts jTAG Set-up Time from TDI and TMS to TCK! ns

th JTAG Hold Time on TDI and TMSP! ns

tco JTAG Falling Edge of TCK to TDOP! ns

fiTaG Maximum JTAG Tap Controller Frequencyl® ns

Document #: 38-03007 Rev. *E
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SWItChIng haracteristics Over the Operating Range [12]
200 MHz | 167 MHz | 154 MHz | 143 MHz | 125 MHz 100 MHz 83MHz | 66 MHz

Parameter é é é ‘;é é ‘;é é ‘;é é ‘;é é é é é é é Unit
Combinatorial Mode Parameters

tppl'> 14 191 6 6.5 75 8.5 10 12 15 20 | ns
tpp 1o 14 19 11 12.5 14.5 16 16.5 17 19 22 | ns
tpp Lo 14 1 12 13.5 15.5 17 17.5 18 20 24 | ns
teal1s 14 19 8 8.5 11 13 14 16 19 24 | ns
gl 13l 8 8.5 11 13 14 16 19 24 | ns
Input Register Parameters

twL 25 25 25 25 3 3 4 5 ns
twh 25 25 25 25 3 3 4 5 ns
tis 2 2 2 2 2 25 3 4 ns
tin 2 2 2 2 2 25 3 4 ns
ticol > 14 19 11 11 11 12.5 12.5 16 19 24 | ns
tico 1> 14 T 12 12 12 14 16 18 21 26 | ns
Synchronous Clocking Parameters

teo '+ 10 4 4 45 6 6.5[16] 6.501"] g[8l 10 | ns
tg!"] 4 4 5 5 55161 6l'7] g8l 10 ns
ty 0 0 0 0 0 0 0 0 ns
teoal o 14 1 9.5 10 11 12 14 16 19 24 | ns
tscgl ™ 5 6 6.5 7 glel 10 12 15 ns
tg, [1° 75 75 8.5 9 10 12 15 15 ns
tHL 0 0 0 0 0 0 0 0 ns
Product Term Clocking Parameters

tcopri > 14 T 7 10 10 13 13 13 15 20 | ns
tspT 25 2.5 25 3 5 5.5 6 7 ns
tuer 25 25 25 3 5 5.5 6 7 ns
tigprl o) 0 0 0 0 0 0 0 0 ns
tinpT 6 6.5 6.5 7.5 9 11 14 19 ns
t [13, 14, 12 14 15 19 19 21 24 30 | ns
1%?2PT

Pipelined Mode Parameters

o™ 5] [6] [6] [7] [8%] [0 | [ ] [fB] [
Operating Frequency Parameters

faAXA 200 167 154 143 1250161 100 83 66 MHz
fiAx2 200 200 200 167 154 1530171 125018 100 MHz
fraxs 125 125 105 91 83 8ol 62.5 50 MHz
faaxa 167 167 154 125 118 100 83 66 MHz
Reset/Preset Parameters

trw 8 8 8 8 10 12 15 20 ns
RRL 10 10 10 10 12 14 17 22 ns
Notes:

16. The following values correspond to the CY37512 and CY37384 devices: tco = 5 ns, tg = 6.5 ns, tgcg = 8.5 ns, ticg = 8.5 ns, fyax1 = 118 MHz.

17. The following values correspond to the CY37192V and CY37256V devices: tco = 6 ns, tg = 7 ns, fyyaxz = 143 MHz, fyyaxs = 77 MHz, and fjyax4 = 100 MHz; and
for the CY37512 devices: tg = 7 ns.

18. The following values correspond to the CY37512V and CY37384V devices: tco = 6.5 ns, tg = 9.5 ns, and fyjax2 = 105 MHz.
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Switching Characteristics Over the Operating Range (continued)!'?]

200 MHz | 167 MHz | 154 MHz | 143 MHz 125 MHz 100 MHz 83 MHz 66 MHz
c X c X| & X c X c X c X : X c %
Parameter s g s g s g s g s g s g s g s g Unit
trol 1o 14 101 12 13 13 14 15 18 21 26 | ns
tpw 8 8 8 8 10 12 15 20 ns
torl ! 10 10 10 10 12 14 17 22 ns
tpol1 > 14 101 12 13 13 14 15 18 21 26 | ns
User Option Parameters
tLp 25 25 25 25 25 25 25 25| ns
tSLEW 3 3 3 3 3 3 3 3 ns
t3 3100 ) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 | ns
JTAG Timing Parameters
ts JTAG 0 0 0 0 0 0 0 0 ns
tH JTAG 20 20 20 20 20 20 20 20 ns
tco JTAG 20 20 20 20 20 20 20 20 | ns
fiTac 20 20 20 20 20 20 20 20 [MHz
Switching Waveforms
Combinatorial Output
INPUT
[< tep .
COMBINATORIAL
OUTPUT ><><><><><><>k
Registered Output with Synchronous Clocking
INPUT
ts ty
SYNCHRONOUS
cLOCK \ // N—
|- tCO —>
REGISTERED
OUTPUT ><><
t .
co2
REGISTERED
OUTPUT >< ><><><><
| L | twi I
SYNCHRONOUS \l\ J/
CLOCK /
Note:
19. Only applicable to the 5V devices.
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Switching Waveforms (continued)

Latched Input and Output

LATCHED INPUT
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ENABLE
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)
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REGISTERED

OUTPUT

CLOCK

« trr >

Asynchronous Preset

tpw

INPUT

REGISTERED

OUTPUT

CLOCK

Output Enable/Disable
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— ter

~ tea

/TN

OUTPUTS
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Typical 5.0V Power Consumption

CY37032
60
High Speed
50
40 |
Low Power
<
E 30
Q
L2
20 -
10 |
0 . . . .
0 50 100 150 200 250
Frequency (MHz)
The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Ve = 5.0V, Tp = Room Temperature
CY37064
90
80 |
High Speed
70
60 |
g 501 Low Power
Q
S 40
30
20
10 4
0 20 40 60 80 100 120 140 160 180

Frequency (MHz)

The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vee = 5.0V, Ta = Room Temperature
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300

250 +

200 4

150 +
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100 4

50

High Speed

Low Power

CY37384

20 40 60 80 100 120 140 160
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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

500
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400 +

350

300 A

250

Icc (mA)

50 +

Low Power

High Speed

Document #: 38-03007 Rev. *E

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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Pin Configurations!?! (continued)
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100-lead TQFP (A100)
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TDI
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100-ball Fine-Pitch BGA (BB100) for CY37064V

Top View
1 2 3 4 5 6 7 8 9 10
NC | NC | O, | 1105 | 110, | 11Og, | VOgo | WOsg | 11057 | VOsg
0 | 1IOg | UOg | 1104 | WOy | WOgs | Voo | WOsg | Oss | NC
1010 | TcK | Voo | v03 | NG | NC | wog | Vo | DI | 10sy
104 | NC | 1101, | 1045 | 10p | NC | 10ss | 10s, | CLKy/ | 11055
I
1014 | CLKy/ | 1045 | NC | GND | GND | 11045 | 11049 | CLKof | 1/0sg
lo I
10,7 | NC | NC | 1O | GND | GND | NC | NC I, | 11047
110y | CLK4/ | 1/Op | 1/O4g | 1/O4g | 1Osg | WO45 | 04 | NC | 1043
Iy
0s | TMS | Vog | 1105 | NC | 10 | 1104 | Ve | TDO | 104
NC | WOy | /Os | NC | UOsq | 1/Oz3 | VO35 | 1Oy | 1Osg | V040
10z | 1Og5 | WOy | 11Oz | VO3 | 1/Os4 | 1Osg | UOss | NC | NC

100-ball Fine-Pitch BGA (BB100) for CY37128V

Top View
1 2 3 4 5 6 7 8 9 10
NC | 110g | UOg | 1I0g | 105 | 11Oz | U074 | 1Oz | 11074 | Oz
04 | Oy | 1O; | WOg | WO, | WOz | Veg | VOz3 | VOgg | 1Ogg
1045 | 043 | Voo | V04 | WO4 | Oz | 075 | Vo | WOgr | 1VOgs
TCK TDI
104 | NC | UOs5 | IOy | 1Oy | Osg | 1IOgs | 1Ogs | CLKg/ | 1/Ogs
I
11047 | CLKy/ | 11045 | 11019 | GND | GND | 1105y | 11061 | CLKof | 10,
lo I
110y | JTAG | /Oy | /Oy | GND | GND | 1/Ogg | 1055 | 1, | 1Os7
EN
1/0y7 | CLK4/ | 1Opg | 1/0ps | 110ps | 1/Osg | 1/Os5 | 10ss | NC | 1/0ss
Iy
10z | 1033 | Voo | 1Ops | VO3 | WOk | 1105y | Vec | 1047 | 10s
™S TDO
10s9 | VO35 | UOs5 | Voc | VOsg | O3 | UO4s | VO4s | O | 1Osg
/030 | /O3 | UOs | 1/Osg | VOs7 | 04 | 04 | VO4g | 104 | NC
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Pin Configurations!?! (continued)

160-Lead TQFP (A160) for CY37192(V)

Top View
Do ~OBbLTON 00 @ N~ @0
© IOV 50 L owroN OO CTTrTccTcrToTrTtoc-fggesece
QQQOQQOQQUFQLLELVURVLOL QQQQOQEQRQEQFELLEEQEQQQL

128 ]
127 /1
126
124 /]

88 o $E8 28 SIRNE
GND[] 1 120 ——1 V¢co
Ne— 2 119 [—=1 110104
1106 — 3 18— 110403
|/O17: 4 117 B3 110102
10— 5 116 |—— TDI
TCKE—] 6 115 |1 11041
1o, — 7 114 |——1 1/04¢g
110,0C—] 8 113 /1 11099
10, —1 9 112 [ 1/0gg
GND—] 10 111 |——1 GND
110 — 11 110 1 1097
10,3 C—] 12 109 [/ 1/0gs
110,,— 13 108 [ 1/0g5
110, —1 14 107 = 1/0g4
110,6— 15 106 |—1 1/0g3
110,, C—] 16 105 1 10g,
110, —] 17 104 [ 1/0gy
110, —1 18 103 |/ 1/0gg
CLKg/ly —1 19 102 [T CLKally
Veco— 20 101 /1 GND
GND 1 21 100 3 v,
CLK/, = 22 99 [ cLky/;
11050 ] 23 98 [ 1/0g9
1104 —] 24 97 [ 1/0gg
1105, C—1 25 96 |1 1/0g7
11053 —] 26 95 ™1 1/0gg
1105, —1 27 94 [ 1/0ogs
11055 —1 28 93 1 1/0g4
11036 — 29 92 [ 1/0g3
1107 [ 30 91 |— 10g,
GND — 31 90 [— GND
1104 —] 32 89 [ 1/0g,
1105 —1 33 88 [ 1/0go
1104, —] 34 87 [ 11079
1104, —] 35 86 [ 11078
1104, —] 36 85 [ 11077
1104, —1 37 84 [ /076
1104, — 38 83 [ 1075
11045 —1 39 82 [ NC
Veco —1 40 81 [ GND

DOmr\cowao‘—gmmwmwr\nom_wooQOFvamwr\Qeomo—owmvo
szvv§vmm O 1 W W’ B O o 0,0 © © 6 O © O 0z © O I~ I~ ~ N~
6%000F0005099090099 8559909909 0959099L9909 8

Document #: 38-03007 Rev. *E Page 36 of 64



LEAD-FREE

Ultra37000 CPLD Family

CYPRESS

Pin Configurations!?! (continued)
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208-Lead PQFP (N208) / CQFP (U208)
Top View

TDO [ 98
11095 [—] 99
1/0gg T—] 100
1/10g; E=—] 101
1/0gs E=—] 102
11099 —] 103
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256-Ball Fine-Pitch BGA (BB256)

Top View

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
A | GND | GND | 1/05 | /Op | Op | Ve | 1/O4q | GND | GND | 1/O4gg | Ve | /0477 | 1O472 | /O467 | GND | GND
B | GND | 110y | 11055 | 10g3 | 104 | 11045 | 11010 | GND | GND | 1104gs | 11011 | 110476 | 110474 | 10466 | 110165 | GND
c 1/0g9 | /Os5 | NC | 1Oy | 1/O4g | U044 | 1Og | 1/O4 | 1Oqgq | /O4gs | 040 | /O475 | 1O470 | NC | 1/O4g3 | /0464
D | /Og | O34 | IOg9 | NC | 1/Oq7 | /Oq3 | UOg | 1Oz | 1/O4g | UO1g3 | 1O479 | 10474 | VO4gg | V0460 | VO161 | 110162
E | Og5 | O34 | WOs5 | WOy | UOss | 104, | WO, | 10, [10sge | Voo | 10478 | 110475 | 0465 | V0457 | 10156 | 10150
F | Vec | 1Ogs | 11057 | 1036 | TCK | Voo | 106 | 104 [ 104gg [ 10162 | Voo | TDI [ 10484 | VO4ss | 10456 | Ve
G | W04z | W04 | 104 | 104 | Vec | V03 | 105 | 110y | 1104g7 | 110145 | 110449 | CLKs | 10150 | 10151 | 1015z | 110455

Iy
H GND | GND | /047 | /O4g | CLKg | 1/O45 | /Oy | GND | GND | 1/Oq44 | /Oq45 | CLK, | /0446 | V0147 | GND | GND
1l /3
J GND | GND | l/O5y | I/Osg | NC | 1/Osq | /O4g | GND | GND | I/Oq40 | /Oq41 | 1o | VOq4 | VOq43 | GND | GND
K | /Os7 | 1/Osg | 1/Og5 | 1/Oss | CLKy | 1/Os3 | 1/Osp | 1/Ogy | 1/Ogg | 10401 | 110435 | Voo | VO43g | V0437 | 1/O43g | 110439
"

L | Voo | VOgo | 108 | 110sg | TMS | Voo | 1Ogs | 1109z | 10g7 | 10402 | Vee | TDO | 1043z | 10435 [ WO4ss | Voo
M | UOgs | Ogz | 101 | 11075 | 1077 | WOg; | Vo | VOes | 10gg | 110403 | 10108 | 10112 | 10417 | 110126 | 110450 | 110434
N | /Ogs | 1Ogs | 11Ogs | V073 | 1Oz | 10gs | 1Og; | 110gs | 10gg | 10104 | 11016e | 10415 | NC | 10426 [ 10127 | 110126
P | IOgg | 1067 | NC | 1074 | 11079 | 1/0gs | 1/Ogg | 1105 | 10100 | 10105 | 10110 | 10114 | 10115 | NC [ 10124 | 10125
R | GND | 1/Ogg | /07 | 11075 | 1/Ogg | 1/Ogs | 1/Ogg | GND | GND | /O40g | /0411 | /O415 | 419 | VOq2q | 110423 | GND
T GND | GND | /074 | /O76 | Ogq | Voo | VOgo | GND | GND | 10497 | Vee | V0446 | /0420 | 10425 | GND | GND

Document #: 38-03007 Rev. *E

Page 39 of 64



=% CYPRESS

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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LEAD-FREE

Ultra37000 CPLD Family

5.0V Ordering Information (continued)
Speed Package Operating
Macrocells | (MHz) Ordering Code Name Package Type Range
256 154 |CY37256P160-154AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37256P160-154AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256P208-154NC N208 |208-Lead Plastic Quad Flat Pack
CY37256P256-154BGC BG292 |(292-Ball Plastic Ball Grid Array
125 |CY37256P160-125AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37256P160-125AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256P208-125NC N208 |208-Lead Plastic Quad Flat Pack
CY37256P256-125BGC BG292 |292-Ball Plastic Ball Grid Array
CY37256P160-125Al A160 |160-Lead Thin Quad Flat Pack Industrial
CY37256P160-125AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256P208-125NI N208 |208-Lead Plastic Quad Flat Pack
CY37256P256-125BGI BG292 |(292-Ball Plastic Ball Grid Array
5962-9952302QZC U162 |160-Lead Ceramic Quad Flat Pack Military
83 |CY37256P160-83AC A160 |160-Lead Thin Quad Flat Pack Commercial
CY37256P160-83AXC A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256P208-83NC N208 |208-Lead Plastic Quad Flat Pack
CY37256P256-83BGC BG292 |(292-Ball Plastic Ball Grid Array
CY37256P160-83Al A160 |160-Lead Thin Quad Flat Pack Industrial
CY37256P160-83AXI A160 |160-Lead Lead Free Thin Quad Flat Pack
CY37256P208-83NI N208 |208-Lead Plastic Quad Flat Pack
CY37256P256-83BGI BG292 |(292-Ball Plastic Ball Grid Array
5962-9952301QZC U162 |160-Lead Ceramic Quad Flat Pack Military
384 125 |CY37384P208-125NC N208 |208-Lead Plastic Quad Flat Pack Commercial
CY37384P256-125BGC BG292 |(292-Ball Plastic Ball Grid Array
83 CY37384P208-83NC N208 |208-Lead Plastic Quad Flat Pack Commercial
CY37384P256-83BGC BG292 |292-Ball Plastic Ball Grid Array
CY37384P208-83NI N208 |208-Lead Plastic Quad Flat Pack Industrial
CY37384P256-83BGI BG292 |(292-Ball Plastic Ball Grid Array
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Package Diag
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rams (continued)

44-Lead Ceramic Leaded Chip Carrier Y67
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Ultra37000 CPLD Family

'.-= CYPRESS

Package Diagrams (continued)

84-Lead Ceramic Leaded Chip Carrier Y84
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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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Ultra37000 CPLD Family

Package Diagrams (continued)

TOP VIEW

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

4 ®» "z 2T - x - IOTmMmMOAN® »

0.70+0.05

SEATING PLANE
Al

Al 036 056

A 1140 MAX. 1.70 MAX.

Document #: 38-03007 Rev. *E

4010
005

035

BOTTOM VIEW
20.05sME)
2025 MCAB ‘}
©0.45:£0.05(256X)-CPLD DEVICES (37K & 39K) PIN 1 CORNER
2050 ({g5X)-ALL OTHER DEVICES
16 15 14 13 12 1110 9 8 7 6 5/4 3 2 1
] OOOOOOOOOOC{OOOOA
—O OO O0OO0OO0OO0OO0O0OO0OO0O0OO0OO0OOO |8
OOOOOOOO‘OOOOOOOOC
OO0OO0OO0OO0OO0OO0O0O0O0O0OO0OO0OO0O0O (b
- OO0OO0OO0OO0OO0OO0O0O0OOOOOOOO |(E
OO0OO0OO0OO0OO0OO0O0O0OOOOOOOO |F
OOOOOOOO‘OOOOOOOOG
2 s 0000000000000 O0O0O |H
§ 2 OO0OO0OO0OO0OO0OO0O0O0ODOOOOOOO |y
~ OO0OO0OO0OO0OO0OO0O0O0OO0O0OOOO0OO0o (K
OOOOOOOO‘OOOOOOOOL
[g] OO0OO0OO0OO0OO0OO0O0OO0OO0OOOOO0O (M
~ OO0OO0OO0OO0OO0OO0O0O0ODOOOOOO0OO N
OO0OO0OO0OO0OO0OO0O0O0OOOOOOO0OOo |k
OOOOOOOO‘OOOOOOOOR
OOOOOOO‘OOOOOO? T
~
7.50
15.00
(A}~ 17.00£0.10
::0.20(4)()

REFERENCE JEDEC MO-192

51-85108-*F

Page 59 of 64



