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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

8.5 ns

3V ~ 3.6V
32

37

0°C ~ 70°C (TA)
Surface Mount
44-LQFP
44-TQFP (10x10)
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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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Logic Block Diagrams (continued)
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5.0V Dewce Characteristics

DC Voltage Applied to Outputs

Maximum Ratings in HIgh-Z State ..., —0.5V to +7.0V
Ab hich th ul i be i red. F " DC Input Voltage ..........cccoeeveieiiii —-0.5V to +7.0V
I(inegvﬁg{tg;ted.e) usettl liie may be Impaired. For user guide- DC Program Voltage..........cocoveeiiieeeiiiiiiieeeiiee e 4.5t0 5.5V
Storage Temperature ............ooooovvvveeeeeoo. —65°C to +150°C Current into OULPULS ........coeviieiiii 16 mA
: ; Static Discharge Voltage.........cccocoeeviieeiiiiiiiieceen. > 2001V
Ambient Temperature with
POWET APPIE ........eeveveeeeeseeeeeeeeeeseeeeeeenen, _55°Cto +125°C  (per MIL-STD-883, Method 3015)
Supply Voltage to Ground Potential ............... _0.5V to +7.0V Latch-up Current..........ccoooiiiiiii e > 200 mA
Operating Rangel
Range Ambient Temperaturel] Junction Temperature | Output Condition Vee Vceo
Commercial 0°C to +70°C 0°C to +90°C 5V 5V +£0.25V | 5V +0.25V
3.3V 5V +£0.25V | 3.3V+0.3V
Industrial —40°C to +85°C —40°C to +105°C 5V 5V +£ 0.5V 5V £ 0.5V
3.3V 5V £ 0.5V 3.3V +0.3V
Military!®! -55°C to +125°C -55°C to +130°C 5V 5V+0.5V | 5V+05V
3.3V 5V +£ 0.5V 3.3V +0.3V
5.0V Device Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Typ. | Max. |Unit
Von Output HIGH Voltage Vee = Min. lon =—3.2mA (Com’l/Ind)l| 2.4 Y,
loy = —2.0 mA (Mil)4] 24 Y,
Vonz Output HIGH Vo{lt?ge with  |Vee = Max. lon = 0 A (Com’l)®l 42 |V
OUtpUt Dlsabled lOH =0 HA (lnd/MI|)[6] 4.5 Vv
loy =—100 pA (Com’l)lel 36 | V
lon = =150 pA (Ind/Mil)®l 36 |V
VoL Output LOW Voltage Ve = Min. lo = 16 mA (Com’l/Ind)] 05 | V
loL = 12 mA (Mil)] 05 | Vv
Vig Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs’l | 2.0 Veemax| V
Vi Input LOW Voltage Guaranteed Input Logical LOW Voltage for all Inputsl’l  [-0.5 08 | Vv
lix Input Load Current = GND OR V¢, Bus-Hold Disabled -10 10 pA
loz Output Leakage Current Vo = GND or V¢, Output Disabled, Bus-Hold Disabled | 50 50 pA
los Output Short Circuit Current® 81|V = Max., Vot = 0.5V -30 -160 | mA
IBHL Input Bus-Hold LOW Vee = Min,, V| =0.8V +75 A
Sustaining Current
IBHH Input Bus-Hold HIGH Vee =Min, Vg = 2.0V -75 A
Sustaining Current
IgsHLO Input Bus-Hold LOW Ve = Max. +500 | pA
Overdrive Current
IBHHO Input Bus-Hold HIGH Ve = Max. -500 | pA
Overdrive Current
Notes:
2. Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the
Ultra37000 Family devices, please refer to the Application Note titled “An Introduction to In System Reprogramming with the Ultra37000.”
3. Tp is the “Instant On” case temperature.
4. loy =-2mA, lo_ = 2 mA for TDO.
5. Tested initially and after any design or process changes that may affect these parameters.
6. When the 1/O is output disabled, the bus-hold circuit can weakly pull the I/O to above 3.6V if no leakage current is allowed. Note that all I/Os are output disabled

during ISR programming. Refer to the application note “Understanding Bus-Hold” for additional information.

o ~N

problems caused by tester ground degradation.

Document #: 38-03007 Rev. *E

. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
. Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Vo1 = 0.5V has been chosen to avoid test
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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.

Document #: 38-03007 Rev. *E Page 19 of 64
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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.
Document #: 38-03007 Rev. *E Page 20 of 64
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CY37128
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120 4
100
—_ Low Power
<
g 80 1
Q
o
60
40 +
20 4
0 T T T T T T T T
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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
CY37192
300
2501 High Speed
200
<
E 150 Low Power
8
100 /
50 o
0 T T T T T T T T
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.
Vce = 5.0V, Tp = Room Temperature
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300

250 +

200 4

150 +

Icc (mA)

100 4

50

High Speed

Low Power

CY37384

20 40 60 80 100 120 140 160

Frequency (MHz)

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

500

450 +

400 +

350

300 A

250

Icc (mA)

50 +

Low Power

High Speed
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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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600

Typical 3.3V Power Consumption

CY37032V

Icc (mA)

30

25 +

20 +

160

High Speed
500
400
300 o Low Power
200 4
100 o
0 T T T
0 20 40 60 80 100 120 140
Frequency (MHz)
The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Ve = 5.0V, Ty = Room Temperature
High Speed
Low Power
10 o
5 4
0 T T
0 20 40 60 80 100 120 140 160

Frequency (MHz)

The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vee = 3.3V, Ta = Room Temperature

Document #: 38-03007 Rev. *E
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Typical 3.3V Power Consumption (continued)

CY37384V
200
180 9 High Speed
160 o
140 -
Low Power
120 H
<
E 100
(3]
o
80 1
60 +
40 -
20 H
0
0 10 20 30 40 50 60 70 80 90
Frequency (MHz)
The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vce = 3.3V, Tp = Room Temperature
CY37512V
250
200 4 High Speed
150 Low Power
<
E
Q
K]
100 1
50 +
0
0 10 20 30 40 50 60 70 80 90

Frequency (MHz)

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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Pin Configurationsml (continued)

Note:

48-ball Fine-Pitch BGA (BA50)

20.For 3.3V versions (Ultra37000V), Vcco = Vee-

Note:

21.This pin is a N/C, but Cypress recommends that you connect it to V¢ to ensure future compatibility.

Document #: 38-03007 Rev. *E
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=
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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
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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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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

Document #: 38-03007 Rev. *E

Page 48 of 64




¢
“M

LEAD-FREE

Ultra37000 CPLD Family

'.-= CYPRESS

Package Diagrams (continued)

84-Lead Ceramic Leaded Chip Carrier Y84
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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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e Diagrams (continued)

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

400-Ball FBGA (21 x 21 x 1.4 mm) BB400
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ViewDraw and SpeedWave are trademarks of ViewLogic. Windows is a registered trademark of Microsoft Corporation. Warp is
a registered trademark, and In-System Reprogrammable, ISR, Warp Professional, Warp Enterprise, and Ultra37000 are trade-
marks, of Cypress Semiconductor Corporation. All product and company hames mentioned in this document are the trademarks
of their respective holders.
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