CY37256V

UltraLogic™ 3.3V 256-Macrocell ISR™ CPLD

Features

+ 256 macrocells in sixteen logic blocks
» 3.3V In-System Reprogrammable™ (ISR™)

— JTAG-compliant on-board programming

— Design changes don’t cause pinout changes

— Design changes don’t cause timing changes
+ IEEE standard 3.3V operation

—3.3VISR

— 5V tolerant
+ Upto 192 I/Os

— Plus 5 dedicated inputs including 4 clock inputs
+ High speed

—fmax = 100 MHz

—tpp=12ns
—1itg=7.0ns
—tco =6.0ns

Product-term clocking

IEEE 1149.1 JTAG boundary scan

Programmable slew rate control on individual I/Os
Low power option on individual logic block basis
User-Programmable Bus Hold capabilities on all I/0s
Simple Timing Model

PCI compliant!']

Available in 160-Pin TQFP, 208-Pin PQFP, and 256-Lead
BGA packages

Pinout compatible with the CY37256, CY37128/37128V,
CY37192/37192V, CY37384/37384V, CY37512/37512V
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Selection Guide
CY37256V-100 CY37256V-66
Maximum Propagation Delay, tpp (ns) 12 20
Minimum Set-Up, tg (ns) 7 10
Maximum Clock to Output, tco (ns) 6 10
Typical Supply Current, Igc (mA) in Low Power Mode 120 120
Note:
1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to Vg, and PCI V) = 2V.
Cypress Semiconductor Corporation - 3901 North First Street ¢+ SanJose <« CA95134 + 408-943-2600
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CY37256V

Functional Description

The CY37256V is an In-System Reprogrammable (ISR) Com-
plex Programmable Logic Device (CPLD) and is part of the
Ultra37000™ family of high-density, high-speed CPLDs. Like
all members of the Ultra37000 family, the CY37256V is de-
signed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

# of # Buried #1/0 Package
Pins Macrocells Macrocells Types
160 128 128 TQFP
208 96 160 PQFP
256 64 192 BGA

For a more detailed description of the architecture and fea-
tures of the CY37256V see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The CY37256V is designed with a robust routing architecture
which allows utilization of the entire device with a fixed pinout.
This makes Ultra37000 optimal for implementing on-board de-
sign changes using ISR without changing pinouts.

Simple Timing Model

The CY37256V features a very simple timing model with pre-
dictable delays. Unlike other high-density CPLD architectures,
there are no hidden speed delays such as fanout effects, inter-
connect delays, or expander delays. The timing model allows
for design changes with ISR without causing changes to sys-
tem performance.

Low-Power Operation

Each Logic Block of the CY37256V can be configured as either
High-Speed (default) or Low-Power. In the Low-Power Mode,

the logic block consumes approximately 50% less power and
slows down by 1) p.

Output Slew Rate Control

Each output can be configured with either a fast edge rate
(default) for high performance, or a slow edge rate for added
noise reduction. In the fast edge rate mode, outputs switch at
3V/ns max. and in the slow edge rate mode, outputs switch at
1V/ns max. There is a nominal delay for I/Os using the slow
edge rate mode.

In System Reprogramming

The CY37256V can be programmed in system using IEEE
1149.1 compliant JTAG programming protocol. The
CY37256V can also be programmed on a number of traditional
parallel programmers. For an overview of ISR programming,
refer to the Ultra37000 Family data sheet and for UltralSR ca-
ble and software specifications, refer to the Ultra37000 ISR
Programming Kit data sheet (CY3700i).

User-Programmable Bus Hold

All outputs of the CY37256V can either be configured into bus
hold mode or left floating. When in bus hold mode, the undriv-
en outputs retain their last value with a weak latch. This feature
allows the designer the flexibility of either eliminating or includ-
ing external pull-up/pull-down resistors. Enabling this feature
affects all /0Os simultaneously.

Design Tools

Development software for the CY37256V is available from Cy-
press’s Warp™ or third-party bolt-in software packages as well
as a number of third-party development packages. Please re-
fer to the Warp or third-party tool support data sheets for fur-
ther information.
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160-Pin TQFP
Top View

SBBLBBIBELEIIIILISILSSE80E88380nBRRRNRNINNT
GND— 1 120 — Vee
o — 2 119 /—3 /0111
o, C— 3 118 — 110110
10— 4 117 /—3 10109
1101 —] 5 116 ——1 1/0108/TDI
110o/TCLKC—] 6 115 1 /0107
1o — 7 114 [ 110106
110, — 8 113 |/ /0105
10— 9 112 /1 /0104
GNDC—] 10 111 ——1 GND
1104 — 11 110 /1 /0103
1105 —] 12 109 /1 /0102
110 C—1 13 108 |——1 110404
110, C— 14 107 [/ 110100
110, —1 15 106 [——1 1/0gg
11009 C—] 16 105 —1 1/0gg
11030 C— 17 104 [ 10g;
11031 [ 18 103 [ 1/Oge
CLKo/lo C— 19 102 |/ ClKa/ly
Vec C— 20 101 7 aND
GND ] 21 100 [/ v,
CLKy/ly C—] 22 S L 99 [ ClKa/ls
11030 C—] 23 98 [ 1/Ogs
11033 C— 24 97 [/ 1/Oga
1105, ——] 25 96 [ 1/0s3
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CY37256V

Pin Configurations (continued)

GND
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208-Pin PQFP
Top View
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tinued)

256-Ball BGA

Top View
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
A GND | VO | NC | 11O1g | W01 | 1WOg | 1107 | WO4 | 1Og | VO1gg | VO1ge | WO1gs | V0182 | NC | 110478 | 1O175 [ NC NC | VO1gq | VOt | A
B 11003 | 1WOn | 11019 | VO1g | WO4s | 11011 | WQg | WOs | 1Oy | 1WO1g1 | VO1g7 | 17018 | 1WO1s1 | NC NC | VOq74 | 10171 | V0170 | NC [ 1/01es| B
c NC | NC | Wop | NC | WOy | W0y, | W01 | W0 | WOz | NC | 11O4gg | VOgs | V0180 | VO17g | 10176 | WO175 | 10472 | 10167 | VO1es | VO1e2 | C
D 11004 | NC NC | GND | NC | Veeco | V013 | GND | 1703 NC Vee | VO1a3 | GND | 10477 | Veco | NC | GND | Oqes | TDI | 10160 | D
E 11057 | WO | 11025 | NC 110163 | V0181 | V0159 | VO1ss | E
F 11030 | TCK | 11028 | Veco Veco | WO1ss | NC | 11O1ss | F
G 11033 | W03z | 11031 | 1VOog 110157 | /O1s5 | V0153 | VO1s2 | G
H | 10gs | NC | Wog | GND GND | GND | GND | GND [ GND | GND GND | /Oy | VO4s0 [ O14e | H
J 11039 | VO3 | 11037 | 1VOze GND [ GND | GND | GND | GND | GND 110148 | VO147 | VO146 | VO14s J
K 1104 | 1O4 | 104 | Ve GND | GND | GND | GND | GND | GND /0144 [CLKg/l4| NC NC K
L | VO3 | WO | WOus | VOss GND | GND | GND | GND [ GND | GND Vee |CLKaflg| V0143 | NC L
M 11047 |CLKo/lo|CLK /11| 17048 GND [ GND | GND | GND | GND | GND I/Q139 | /O140 | VO141 | V0142 | M
N 1049 | 1/Osg | 1Os; | GND GND | GND | GND | GND | GND | GND GND | /043 | V0137 | VO13s | N
P | VOsp | 1Oss | 1055 | 1/Oss WOy31 | O133 | VO1as | V0435 | P
R I/0ss | 1/Oss | 11089 | Veco Veco | V0130 | NC [ 110132 | R
T 1/0s7 | 1WOgo | 11082 | 1/Ogs 110104 | VO127 | V0128 | V0129 | T
u 1/0g1 | 1/Og3 | 110ss | GND | 11076 | Voco | WOgz | GND | 110gq | Vee | 1#Ogg | 110102 | GND | 10412 | Veco | NC | GND | 110403 | V0120 | 10126 | U
v II0gs | 1107 | VOgg | 11075 | 11075 | 1WOgy | 1Ogs | VOgg | 1/Ogn [ 1/0g7 | VO101 | VO1gs | 11O10g | WO115 | TDO | 1O414 | 110417 | V010 | WO1s | V
W | VOgg | WO70 | WO72 | WO74 | WO7g | 1Ogs | 1Ogs | VOge | WOgs | WOgs | 1O | 0100 | 10104 | 0107 | ¥O110 | NC | NC | VOys | WOms [ 10120 | W
Y 11071 | WO75 | 1WO77 | TMS | 1/Qgo | VOgs | 1VOg7 | VOQgo | 1/Ogs | NC NC | I/Ogg | 1V1O103 | Q106 | V0108 | V0111 | NC NC | /Oye | VO119 | Y

*NOTE: Center pins must be connected to GND to aid thermal dissipation.



CY37256V

Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

................................. —65°C to +150°C

Ambient Temperature with
Power Applied ...=55°C to +125°C

Supply Voltage to Ground Potential ............... —0.5V to +4.6V

Storage Temperature

Operating Rangel?]

DC Voltage Applied to Outputs

inHighZ State...........cccccoeeiiiiii —0.5V to +7.0V
DC Input Voltage ........coooovvvviiiiiiicic e, —0.5V to +7.0V
DC Program Voltage............cccccvviiiiieieiie 3.0V to 3.6V
Current into Outputs

Static Discharge Voltage ............ccccceviiiiiiiiii e, >2001V
(per MIL-STD-883, Method 3015)

Latch-Up Current ... >200 mA

Range Ambient Temperature[2] Junction Temperature Vee
Commercial 0°C to +70°C 0°C to + 90°C 3.3V +0.3V
Industrial —40°C to +85°C —40°C to + 125°C 3.3V 0.3V
Military!3! —55°C to +125°C -55°C to +130°C 3.3V £0.3V

Shaded areas contain advance information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Typ. Max. Unit
Vou Output HIGH Voltage Voo = Min. | Ioy =—4 mA (Com’l)l4] 2.4 v
loy = —3 mA (Milyl*]
VoL Output LOW Voltage Ve = Min. [ 1. =8 mA (Com')i4] 05 v
loL =6 mA (Mil)*]
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage 2.0 55 \'
for all inputs
VL Input LOW Voltage Guaranteed Input Logical LOW voltage | —0.5 0.8 \
for all inputs!®
Iix Input Load Current V), =GND, or V¢ -10 10 A
loz Output Leakage Current Vo = GND or Vg, Output Disabled -50 50 uA
luTAG JTAGEgN Leakage Current V| =3.6V 120 nA
los Output Short Circuit Currentl® 71 Voo = Max., Voy1=0.5V -30 —-160 mA
IBHL Input Bus Hold LOW Sustaining | Vgg = Min., V). =0.8V +75 uA
Current
IBHH Input Bus Hold HIGH Sustaining | Vge = Min., V| = 2.0V -75 uA
Current
IBHLO Input Bus Hold LOW Overdrive Voo = Max. +500 A
Current
IBHHO Input Bus Hold HIGH Overdrive | V¢ = Max. -500 uA
Current
Inductance!”
160-lead 208-lead
Parameter Description Test Conditions TQFP PQFP Unit
L Maximum Pin Inductance Vin=33Vatf=1MHz 9 11 nH
Notes:
2. Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the
Ultra37000 family devices see the Ultra37000 family data sheet.
3. Tais the “instant on” case temperature.
4. loy=—2mA, Ig_=2mA for TDO.
5. These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
6. 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

problems caused by tester ground degradation.

N

Tested initially and after any design or process changes that may affect these parameters.




CY37256V

Capacitancel”

Commercial | Military
Parameter Description Test Conditions Devices Devices Unit
Cio Maximum Input/Output ViN=5.0Vatf=1MHz at Tp =25°C 8 12 pF
Capacitance
CoLk Maximum Clock Signal ViN=5.0Vatf=1MHz at Tp = 25°C 12 12 pF
Capacitance

Endurance Characteristics!’!

Parameter Description Test Conditions Min. Typ.- Unit

N Minimum Reprogramming Cycles Normal Programming Conditionsl?] 1,000 10,000 Cycles

AC Test Loads and Waveforms

295Q (COM'L) 2950 (COM'L)
3930 (MIL) 393Q (MIL) ALL INPUT PULSES
3.3VO—wWA— 3.3V O—— ™ W— 3.0V
QUTPUT O—l—< QUTPUT s
$340Q (COM'L) | S 340Q. (COM'L)
35 pFI j>4539 (MIL) 5 pF S 4530 (MIL) ~ GND
INCLUDING — — = — <2 ns—>
JIG AND INCLUDING
SCOPE JIG AND
(a) 37256V-5 SCOPE (b) 37256V-6 (c) 37256V-7

Equivalentto:  THEVENIN EQUIVALENT

1580 (COM'L)
2700 (MIL)  1.77V(COM'L)

OUTPUTO—l—wv—O 1.77V(MIL)

l 5 OR 35 pF
.. 37256V-8

Parameterl®] Vy Output Waveform—Measurement Level
teR() 1.5V l
VoH 55V - v
tere) 2.6V l
Vo 0.5V — Vx
T 37256V-10
teAs) 1.5V l
v 0.5V —t— Von
T 37256V-11
tea) Vihe l

37256V-12

Dy v——
0.5V V
!

(d) Test Waveforms

Note:
8. 1gg measured with 5-pF AC Test Load and tga measured with 35-pF AC Test Load.
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Switching Characteristics Over the Operating Rangel®]

37256V-100 37256V-66
Parameter Description Min. Max. Min. Max. Unit
Combinatorial Mode Parameters
tPD[10’ 1l Input to Combinatorial Output 12 20 ns
tPDL[m’ "l Input to Output Through Transparent Input or Output Latch 16.5 22 ns
tPDLL[1 0, 1] Input to Output Through Transparent Input and Output Latches 17 24 ns
tEA“O’ L Input to Output Enable 16 24 ns
tER“O] Input to Output Disable 16 24 ns
Input Register Parameters
twi Clock or Latch Enable Input LOW Timel’] 5 ns
twH Clock or Latch Enable Input HIGH Timel”] 5 ns
tis Input Register or Latch Set-Up Time 25 4 ns
tiH Input Register or Latch Hold Time 2.5 4 ns
t,Co[m’ 1l Input Register Clock or Latch Enable to Combinatorial 16 24 ns
Output
thOL[m' "l Input Register Clock or Latch Enable to Output Through Trans- 18 26 ns
parent Output Latch
Synchronous Clocking Parameters
tool' Synchronous Clock (CLKg, CLK{, CLK», or CLKg) or Latch En- 6 10 ns
able to Output
t3[1 0 Set-Up Time from Input to Synchronous Clock (CLKj, CLKj, 7 10 ns
CLKy, or CLK3) or Latch Enable
th Register or Latch Data Hold Time 0 0 ns
toopl'® 1 Output Synchronous Clock (CLKg, CLK{, CLKj, or CLKg) or 16 24 ns
Latch Enable to Combinatorial Output Delay (Through Logic
Array)
tgeg!¥! Output Synchronous Clock (CLKg, CLK{, CLKj, or CLKg) or 10 15 ns
Latch Enable to Output Synchronous Clock (CLKg, CLK¢, CLK,,
or CLK3) or Latch Enable (Through Logic Array)
tSL“O] Set-Up Time from Input Through Transparent Latch to Output 12 15 ns
Register Synchronous Clock (CLKg, CLK{, CLKj, or CLK3) or
Latch Enable
tHo Hold Time for Input Through Transparent Latch from Output Reg- 0 0 ns
ister Synchronous Clock (CLKg, CLK4, CLK,, or CLK3) or Latch
Enable
Product Term Clocking Parameters
tCOPT[m’ "l Product Term Clock or Latch Enable (PTCLK) to Output 13 20 ns
tspT Set-Up Time from Input to Product Term Clock or Latch Enable 3 6 ns
(PTCLK)
thpT Register or Latch Data Hold Time 3 6 ns
t|SPT[1O] Set-Up Time for Buried Register Used as an Input Register from -2 -2 ns
Input to Product Term Clock or Latch Enable (PTCLK)
tiupT Buried Register Used as an Input Register or Latch Data Hold 11 19 ns
Time
Notes:

9. Al ACE?ararneters are measured with 2 outputs switching and 35-pF AC Test Load.
|

10. Logic

ocks operating in low-power mode, add 1, p to this spec.

11. Outputs using Slow Output Slew Rate, add tg gy to this spec.



CY37256V

Switching Characteristics Over the Operating Range!® (continued)

37256V-100 37256V-66
Parameter Description Min. Max. Min. Max. Unit
tCOQPThO’ "1 | Product Term Clock or Latch Enable (PTCLK) to Output Delay 21 30 ns
(Through Logic Array)
Pipelined Mode Parameters
ticst Input Register Synchronous Clock (CLKg, CLK1, CLK,, or CLKg) | 10 15 ns
to Output Register Synchronous Clock (CLKg, CLKy, CLK5, or
CLKjg)
Operating Frequency Parameters
fmAx4 Maximum Frequency with Internal Feedback 100 66.7 MHz
(Lesser of 1/tgcg, 1/(tg + ty), or 1/tco)
fmaxe Maximum Frequency Data Path in Output Registered/Latched 143 100 MHz
Mode (Lesser of 1/(tw + twn), 1/(ts + tn), or 1co)”)
fmaxs Maximum Frequency with External Feedback 80 50 MHz
(Lesser of 1/(tog + tg) or 1/(ty + tw))]
fmaxa Maximum Frequency in Pipelined Mode (Lesser of 1/(ico + tig), 100 66.7 MHz
ics, Vitwe + twh): 1/(tis + tip), or 1gcg)!
Reset/Preset Parameters
tRw Asynchronous Reset Widthl’] 12 20 ns
tRR[1 0l Asynchronous Reset Recovery Timel”] 14 22 ns
tRo[w' "l Asynchronous Reset to Output 18 26 ns
tpw Asynchronous Preset Widthl’] 12 20 ns
tpR[w] Asynchronous Preset Recovery Timel’] 14 22 ns
tpo[10’ 1l Asynchronous Preset to Output 18 26 ns
User Option Parameters
tLp Low Power Adder 6 4 ns
tsLEw Slow Output Slew Rate Adder 2 ns
JTAG Timing Parameters
ts JTAG Set-Up time from TDI and TMS to TCK’] 0 0 ns
ty JTAG Hold Time on TDI and TMSI’] 20 20 ns
tco JTAG Falling Edge of TCK to TDO!! 20 20 ns
fiTaG Maximum JTAG Tap Controller Frequencym 20 20 MHz
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Typical I, Characteristics

140 ~

120
High Speed

100 4

.~ Low Power
80

lcc (mA)

860

20 4

0 20 40 60 80 100 120
Frequency (MHz)

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

10
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Switching Waveforms

Combinatorial Output

INPUT

COMBINATORIAL
OUTPUT

37256V-13

Registered Output with Synchronous Clocking

INPUT

SYNCHRONOUS
CLOCK

REGISTERED
OUTPUT

REGISTERED
OUTPUT

SYNCHRONOUS
CLOCK

N\ A

“—tco

XX

tcoz

XX XXX

twi

_

twH

37256V-14

Registered Output with Product Term Clocking
Input Going Through the Array

INPUT

PRODUCT TERM
CLOCK

REGISTERED
OUTPUT

tspr thpT

AN

tcopr ™

XX

37256V-15

11
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input Coming From Adjacent Buried Register

INPUT

PRODUCT TERM
CLOCK

REGISTERED
OQUTPUT

| tspT

AN

tnpT

tcozpt™

XX

37256V-16

Latched Output

INPUT

LATCH ENABLE

LATCHED
OUTPUT

XX

ok

37256V-17

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OQUTPUT

CLOCK

.

>t

tco ™

XX

»la

twh

twi

37256V-18

12



Switching Waveforms (continued)

Clock to Clock
INPUT REGISTER
CLOCK

OUTPUT
REGISTER CLOCK

CY37256V

| tics

tscs

37256V-19

Latched Input

LATCHED INPUT

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

—

teoL

tco ™

XX

XX

37256V-20

Latched Input and Output

LATCHED INPUT

LATCHED
OUTPUT

INPUT LATCH
ENABLE

OUTPUT LATCH
ENABLE

LATCH ENABLE

X

7\

tcol™

the

tics

twH twi

37256V-21

13
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Switching Waveforms (continued)

Asynchronous Reset

INPUT

REGISTERED
OUTPUT

CLOCK

- trR >

37256V-22

Asynchronous Preset

thw

INPUT

<—tpo—>

REGISTERED
OUTPUT

XXX

CLOCK

37256V-23

Output Enable/Disable

INPUT

OUTPUTS

~ tea

Y94

ANNN

37256V-24

14
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Ordering Information

Speed Package Operating
(MHz) Ordering Code Name Package Type Range
100 CY37256VP160-100AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256VP208-100NC N208 208-Pin Plastic Quad Flatpack
CY37256VP256-100BGC BG256 256-Pin Ball Grid Array
66 CY37256VP160-66AC A160 160-Pin Thin Quad Flatpack Commercial
CY37256VP208-66NC N208 208-Pin Plastic Quad Flatpack
CY37256VP256-66BGC BG256 256-Pin Ball Grid Array
CY37256VP160-66Al A160 160-Pin Thin Quad Flatpack Industrial
CY37256VP208-66NI N208 208-Pin Plastic Quad Flatpack
CY37256VP256-66BGl BG256 256-Pin Ball Grid Array
CY37256VP160-66UMB uiez2 160-Lead Ceramic Quad Flatpack Military

In-System Reprogrammable, ISR, UltraLogic, Ultra37000, and Warp are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

Document #: 38-00606-D
Package Diagrams

160-Pin Thin Plastic Quad Flat Pack (TQFP) A160
26.00:0.100 SO DIMENSIONS ARE IN MILLIMETERS.

24.00£0.050 SO
160 121

2 120 R 0.08 MIN.

= Foza:uus 0° MIN. 0025 MAX.
= STAND-DFF ( \ [025]
= I MIN.
015 MAX. | C_lllﬂ_ | CAUGE PLANE
= ' R 0.08 MIN
0.025 MAX. 0*-7*
0.20 MIN.
b e 0.6020.15
1.00 REF.
a ) 51-85049-A
pETAIL A
SEATING PLANE 12°¢(*
1.60 MAX. @x
[ s N
[&looe] | Y\ .
020 max. 1.40£0.05
SEE DETAIL A

15
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Package Diagrams (continued)

256-Lead Ball Grid Array (27 x 27 x 2.33 mm) BG256
PIN_#1 _CORNER &4}“ 0,76 0,15(292X) 7

2 4 6 a 10 12 14 16 1a 20 N 20 18 16 14 12 10 8 6 4 2
3 6 7 9 11 13 18 17 19 19 17 15 13 1t 9 7 5 3 |
T

’
GOOOOOOOOOOOOOOOOOOJ

A A
B | 0000000000100000000C0 | B
c ©000000000/0000000000Q ¢
D @000000000000000Q00C | D
E 0000 ocoo [e
F 0000 | coco | F
G 0000 . 0oao [c
H - ° 0000 000000 coco | H
J 5 8 0000 000|000 coaoo |y
K 1ocococo_ oo0ooo. _ coco]«
L 8 - 6000 000000 6000 L
M z ~ 0000 oookoo c0Gco |
N N 0000 000000 0000 |N
P 0000 ! o000 | P
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CY37256V

Package Diagrams (continued)

208-Lead Plastic Quad Flatpack N208
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CY37256V

Package Diagrams (continued)

160-Lead Ceramic Quad Flatpack (Cavity Up) U162
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