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"UltraLogic™ 3.3V 128-Macrocell ISR™ CPLD

Features High speed
+ 128 macrocells in eight logic blocks —fmax = 125 MHz
+ 3.3V In-System Reprogrammable (ISR™) —tpp=10ns
— JTAG compliant on board programming —tg=55ns
— Design changes don’t cause pinout changes —tco=6.5ns
—Design changes don’t cause timing changes * JEDEC standard 3.3V operation
* 1/O Intensive Version features an I/O for every Macrocell —3.3VISR
—128 1/0 Macrocells —5V tolerant
—1281/0 pins plus 5 dedicated inputs including 4 clock * Product-term clocking o
inputs » Programmable slew rate control on individual 1/Os

+ Low power option on individual logic block basis
» Bus Hold capabilities on all I/Os
» Simple Timing Model

Register Intensive Version
— 64 buried Macrocells and 64 1/O Macrocells

—64 1/0 pins and 5 dedicated inputs including 4 clock . PCI compliant“]

inputs hoalg . . .
« IEEE 1149.1 JTAG boundary scan ) s&aégzlaecwagi?m PLCC, 100-pin TQFP and 160-pin

» Pinout compatible Ultra37128 5V device

Logic Block Diagram NPESCKPUTS
1 4
INPUT INPUT/CLOCK
MACROCELL MACROCELLS
4 f L] y ¢ 4
16 1/Os LOGIC - ~—3 LOGIC 16 1/0s
/0g-1/0 15 <9< BL%\CK 36 36 BLE'CK > 1< 110,,,1/02;
7 i6 | PM 16 7
16 1/Os LOGIC |e—pr ~—» LOGIC 16 1/Os
1/045-1/0a4 <:>o;<— BL%CK 36 | 36 BLgCK —D—‘ 1/0gg-1/O1 14
7 16 16 7
16 1/Os LOGIC o =3 LOGIC 16 1/0Os
/05271047 <4< BLQCK | 36 _ 3 | BLOCK —>p< 1/045-1/0gs
7 i6 16 7
16 1/Os LOGIC on —~—3| LOGIC 16 1/Os
UOpe- 05y <ag<J— BLOCK | 36 36 | BLOCK [D>pp<> 105,107
16 16
64 84
TDI —
— JTAG >
T%'ﬁé_, Tap Controller TDO 57128V-1
Selection Guide
Ultra37128V-125 Ultra37128V-83
Maximum Propagation Delay, tpp (ns) 10 15
Minimum Set-Up, tg (ns) 55 8
Maximum Clock to Output, tcq (ns) 6.5 8
Typical Supply Current, Igc (mA) in Low Power Mode 75 75

Note:
1. Due to the 5V tolerant nature of the I/Os, the I/Os are not clamped to Vgc.

Cypress Semiconductor Corporation . 3901 North First Street +« SanJdose + CA95134 -« 408-943-2600
May 5, 1997
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Ultra37128V

Functional Description

The Ultra37128V is an In-System Reprogrammable (ISR)
Complex 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 Ultra37128V is
designed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

The 128 macrocell Ultra37128V is available in register inten-
sive and 1I/O intensive versions. The Ultra37128VP84 and
Ultra37128VP100 feature 64 Buried Macrocells and 64 I/O
Macrocells for register intensive designs which require small
footprint devices. The Ultra37128VP160 I/O intensive device
has an I/O pin for each macrocell.

For a more detailed description of the architecture and fea-
tures of the Ultra37128V see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The Ultra37128V 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 Ultra37128V 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, in-
terconnect delays, or expander delays. The timing model al-
lows for design changes with ISR without causing changes to
system performance.

Low Power Operation

Each Logic Block of the Ultra37128V can be configured as
either High-Speed (default) or Low-Power. In the Low-Power
mode, the logic block consumes 50% less power (9.3 mA
max.) and slows down by 6 ns.

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 2-ns delay for I/Os using the slow edge
rate mode.

In System Reprogramming

The Ultra37128V can be programmed in system using IEEE
1149.1 compliant JTAG programming protocol. The
Ultra37128V can also be programmed on a number of tradi-
tional parallel programmers including Cypress’s Impulse3™
programmer and industry standard third-party programmers.
For an overview of ISR programming, refer to the Ultra37000
Family data sheet and for ISR cable and software specifica-
tions, refer to InSRKkit: ISR programming data sheet (CY3600).

Design Tools

Development software for the Ulira37128V is available from
Cypress’s Warp™ or third-party bolt-in software packages as
well as a number of third-party development packages. Please
refer to the Warp or third-party tool support data sheets for
further information.
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Pin Configurations

84-pin PLCC
Top View

110g O GND
1109 O 1055
1104¢/TCLK O 1/0g4/TDI
1104, O 11053
1104, O 11055
11043 O 1084
11044 O 1105
11045 O 11049
CLKy/lp O 11048
Veco O CLKg3/ly
GND O 37128VP84 GND
CLKy/I; O Veco
1104 O CLKy/l3
1104, O 11047
1104 O 11046
11049 O 11045
11050 O 1044
110, O 11043
1105, O 1104
11053 O 1044
GND O 11040

37128V-2
100-pin TQFP
Top View
QM owsoacod % o S8 33358 %
0ANAANANAAAARAANANAAAAAAR
3358838853388 LIBIBRRRR
TCLK 1 oI
GND 2 Veco
110g 3 1Qss
1104 4 1/0s4
11010 5 11053
11014 6 1105
11045 7 11051
11043 8 11050
11044 11049
11045 11048
CLKg/lp CLK5/ly

Voco GND

NC 37128VP100 NC
GND Veco

CLK4/14 CLKy/I3

1101g 11047
11047 1045
11015 11045
11019 11O 44
11059 11043
11054 11042
11055 11041
11093 11049
Veco GND

NC NC

37128V-3
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160-pin TQFP
Top View

GNDE— 1 120 /1 Veeo
10— 2 119 == 10yy
10, — 3 118 :Z 10110
1o, — 4 117 =3 110440
10— 5 116 f— 1/010g/TDI
10/ TCLK—] & 115 [—1 /0407
110 — 7 114 1 /0406
110, ] 8 113 [—1 110105
11023 0 9 112 /1 110104
GNDo — 10 111 |——1 GND
110, — 11 110 1 /0403
1105 C— 12 109 [ 0402
1106 C— 13 108 [——1 110101
11007, 0 14 107 |1 /0100
110, C— 15 106 [ 1/0gg
1100 C—] 16 105 f——1 1/0gg
11050 C—4 17 104 [ 110g;
1oz ——1 18 103 [ 110g
CLKy/lg — 19 102 [ ClLKg/ly
Veco —1 20 101 [——1 GND
ano — 21 37128VP160 100 1 Vg0
CLKy/l, = 22 99 [ CLKy/l3
1105, C— 23 98 [ 110gs
11055 ——1 24 97 [ 110q4
1105, — 25 96 [ /093
11035 —— 26 95 [ 110,
1105 ——1 27 94 [ 1/0gy
1104, — 28 93 [ I"0g
1105 C— 29 92 [—] 1/0ge
11059 C—1 30 91 [ 10gs
GND [ 31 90 [— GND
110, —] 32 89 [ 10g7
110, — 33 88 [ 110gs
1104, C—] 34 87 [ I0gs
11043 —1 35 86 [ 1/0gy
110, ——1 36 85 [—— 1i0g3
110,45 — 37 84 [ /Osg2
110,46 C—] 38 83 1 1/0gy
110,, C—] 39 82 [ 110g
Veco —1 40 81 [/ GND
S 93850 3380 $53385 8899033885888 RRRRORRRQ
52QQQ0FQQP5922929992229 $5-29929222992522099£229¢9 8 a7128v-4
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Maximum Ratings

lines, not tested.)

FRELIMINARY Ultra37128V

Output Current into Outputs ..........c.oeoiiiiiii 8 mA

(Above which the useful life may be impaired. For user guide- ?;gtlm?ﬁsgq'%rgs%go&ﬁﬁod3015) >2001V
Latch-Up Current ... >200 mA

Storage Temperature

Ambient Temperature with
Power Applied

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

...=55°C to +125°C

Operating Range!?]

. Ambient
Supply Voltage to Ground Potential................ —0.5V to +7.0V Range Temperaturelz]
DC Voltage Applied to Outputs - S S
i HIGh Z StAte ..o..oooooooooeoeooeoeoeoee ~0.5V to +7.0V Commercal 0°Cto +70°C 3.3V+0.3V
DC Input VOItage .........cccoveeeeeieeeeeeeeen. —-0.5V to +7.0V Industrial —40°C 10 +85°C S38V10.3V
DC Program Voltage ..........cc.cccoviveiieeieee e 5V+5% Military!®! —55°C to +125°C 3.3Vt03V
Shaded areas contain advance information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Vee = Min. [ loy = -4 mAIf (COM'L) 2.4 Y
lon = =3 mA*T (MIL)
VoL Output LOW Voltage Ve = Min. [ 1o = 8 mA(COM'L) 05 Y
loL = 6 mA4 (MIL)
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage for 2.0 525 \
all inputs(®
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for | —0.5 0.8 Vv
all inputs[
lix Input Load Current V| = Internal GND, V| = V¢ -10 10 pA
loz Output Leakage Current Vg = GND or Vg, Output Disabled -50 50 pnA
los Output Short Circuit Currentl® 71 Ve = Max., Vout = 0.5V -30 | —-160 | mA
lcc-Hs Power Supply Current®l Per Logic Voo = Max., loyt=0mA, f=1MHz, 187 mA
Block - High Speed Mode Vin=GND or Ve
lcc-Lp Power Supply Current®l Per Logic Voo = Max., loyt=0mA, f =1 MHz, 9.3 mA
Block - Low Power Mode VN =GND or Vg
IBHL Input Bus Hold LOW Sustaining Voo =Min, V) =08V +75 HA
Current
IBHH Input Bus Hold HIGH Sustaining Voo = Min., Vi = 2.0V —75 uA
Current
IBHLO Input Bus Hold LOW Overdrive Vge = Max. +500 A
Current
IBHHO Input Bus Hold HIGH Overdrive Voo = Max. -500 A
Current
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. Ty is the “instant on” case temperature.
4. IOH =2 mA, IOL =2 mA for SDO.
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. Vg1 = 0.5V has been chosen to avoid test
roblems caused by tester ground degradation.
7. Tested initially and after any design or process changes that may affect these parameters.
8. Measured with 16-bit counter programmed into the logic block. Total device power calculated by summing the Ig¢ specifications for the mode of operation of

each logic block.
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Inductance!”
84-lead 100-lead 160-Lead
Parameter Description Test Conditions PLCC TQFP TQFP Unit
L Maximum Pin Inductance |V|y=50Vatf=1MHz 8 5 9 nH
Capacitancel”]
Parameter Description Test Conditions Max. Unit
Ciio Input/Output Capacitance Viy=5.0Vatf=1MHz 8 pF
CcoLk Clock Signal Capacitance Viy=5.0Vatf=1MHz 12 pF
Endurance Characteristics!’!
Parameter Description Test Conditions Min. Typ. Unit
N Minimum Reprogramming Cycles Normal Programming Conditions!?] 1,000 10,000 Cycles
AC Test Loads and Waveforms
295Q (COM'L) 295Q (COM'L)
393Q (MIL) 393Q (MIL) ALL INPUT PULSES
3.3VO——wWwW— 3.3V O——ww— 3.0V o
ouTPUT | 23400 (COM'L) oUTPUT | P4 340Q. (COM'L) 10%
35 pF I $4530 (MIL) 5 pF l j 4530 (MIL) GND
INCLUDING = — = = <2ns =¥
JIG AND INCLUDING
SCOPE JIG AND
(a) SCOPE (b) 37128V-5 (© 37128V-6
Equivalentto:  THEVENIN EQUIVALENT
1580 (COM'L)
2702 (MIL)  1.77v(COM'L)
OUTPUT O———wWW———0 1.77V(MIL)
Parameter!®] Vy Output Waveform--Measurement Level
Vo -
0.5V Vy
T 37128V-7
tER(+) 2.6V ¢
0.5V — Vx
VOL [-—
T 37128V-8
0.5V ' VoH
VX |<—
37128V-9
tea Vine ¢
Vx 0.5V j Vv
’ T ! 3712\&-10

(d) Test Waveforms

Note:
9. 1gr 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'?]
37128V-125 37128V-83
Parameter Description Min. Max. Min. Max. Unit
Combinatorial Mode Parameters
tppl ™1 Input to Combinatorial Output 10 15 ns
tPDLl11J Input to Output Through Transparent Input or Output 13 18 ns
Latch
tppL L1 Input to Output Through Transparent Input and Out- 15 19 ns
put Latches
teall Input to Output Enable 14 19 ns
tER Input to Output Disable 14 19 ns
Input Register Parameters
twi Clock or Latch Enable Input LOW Timel’] 3 4 ns
twh Clock or Latch Enable Input HIGH Timel’] 3 4 ns
tig Input Register or Latch Set-Up Time 2 3 ns
tin Input Register or Latch Hold Time 2 3 ns
ticol Input Register Clock or Latch Enable to Combinato- 14 19 ns
rial Output
tICOL[ﬁ] Input Register Clock or Latch Enable to Output 16 21 ns
Through Transparent Output Latch
Synchronous Clocking Parameters
tool' A Synchronous Clock (CLK, CLKy, CLK», or CLK3) or 6.5 8 ns
Latch Enable to Output
tgl] Set-Up Time from Input to Synchronous Clock 55 8 ns
(CLKp, CLK{, CLK,, or CLK3) or Latch Enable
ty Register or Latch Data Hold Time 0 0 ns
oot 1 Output Synchronous Clock (CLKg, CLKy, CLK5, or 14 19 ns
CLKS3) or Latch Enable to Combinatorial Output De-
lay (Through Logic Array)
tgcgl Output Synchronous Clock (CLKj, CLK{, CLK», or 8 12 ns
CLKg) or Latch Enable to Output Synchronous Clock
(CLKy, CLKy, CLK,, or CLK3) or Latch Enable
(Through Logic Array)
tSLmJ Set-Up Time from Input Through Transparent Latch 10 15 ns
to Output Register Synchronous Clock (CLKg, CLK4,
CLK,, or CLK3) or Latch Enable
the Hold Time for Input Through Transparent Latch from 0 0 ns
Output Register Synchronous Clock (CLKg, CLK{,
CLK,, or CLK3) or Latch Enable
Product Term Clocking Parameters
tcoprl' - 14 Product Term Clock or Latch Enable (PTCLK) to Out- 12 17 ns
put
- Set-Up Time from Input to Product Term Clock or 3 3 ns
Latch Enable (PTCLK)
thpT Register or Latch Data Hold Time 3 3 ns
tigpTh Set-Up Time for buried register used as an input reg- 2 2 ns
ister from Input to Product Term Clock or Latch En-
able (PTCLK)
Notes:

10. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.

11. Logic Blocks operating in low power mode, add 1, p to this spec.

12. Outputs using Slow Output Slew Rate, add tg gy 1o this spec.
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Switching Characteristics Over the Operating Rangel'% (continued)
37128V-125 37128V-83
Parameter Description Min. Max. Min. Max. Unit
tiupT Buried Register used as an input register or Latch 9 14 ns
Data Hold Time
tcooprl' 14 Product Term Clock or Latch Enable (PTCLK) to Out- 16 21 ns
put Delay (Through Logic Array)
Pipelined Mode Parameters
ticgl' ' 14 Input Register Synchronous Clock (CLKg, CLKj{, 8 12 ns
CLK,, or CLKj3) to Output Register Synchronous
Clock (CLKp, CLK{, CLKs, or CLK3)
Operating Frequency Parameters
fmaxi Maximum Frequency with Internal Feedback (Least 125 83 MHz
of 1/tscs, 1/(tS + tH)’ or 1/tco)[
fmaxe Maximum Frequency Data Path in Output Regis- 153.8 125 MHz
tered/Latched Mode (Lesser of 1/(ty + twp), 1/(tg +
tH), or 1/tco)
fmaxs Maximum Frequency with External Feedback (Less- 83.3 62.5 MHz
er of 1/(tCO + ts) or 1/(tW|_ + tWH))
fmaxa Maximum Frequency in Pipelined Mode (Least of 125 66.6 MHz
Wtco + tis), 1tics, 1/(twi + twh), 1/(tis + tin), or
1/tscs)
Reset/Preset Parameters
trw Asynchronous Reset Width!’] 10 15 ns
tRR Asynchronous Reset Recovery Timel’] 12 17 ns
trol' 1> 121 Asynchronous Reset to Output 16 21 ns
tpw Asynchronous Preset Width!”] 10 15 ns
tpR Asynchronous Preset Recovery Timel’] 12 17 ns
tpol > 12 Asynchronous Preset to Output 16 21 ns
User Option Parameters
tLp Low Power Adder 6 6 ns
ts Ew Slow Output Slew Rate Adder 2 2 ns
Tap Controller Parameter
frap Tap Controller Frequency 20 20 MHz
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Switching Waveforms

Combinatorial Output

INPUT

COMBINATORIAL
OUTPUT

37128VV-11

Registered Output with Synchronous Clocking

INPUT

SYNCHRONOQUS \ /
CLOCK /

“1ico

REGISTERED
OUTPUT ><><

tcoz
REGISTERED
OUTPUT XX XXX
l -l |
twh twi >
SYNCHRONOUS J/
CLOCK 37128VV-12
Registered Output with Product Term Clocking
Input going through the Array
INPUT
tspr thpT
PRODUCT TERM \
CLOCK
tcopT
REGISTERED
OUTPUT ><><
l ol |
twh > tw >
PRODUCT TERM
CLOCK 37128VV-12
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input coming from Adjacent Buried Register

INPUT

PRODUCT TERM
CLOCK

REGISTERED
OUTPUT

PRODUCT TERM
CLOCK

tispT tnpT

AN N

tcoopT

XX

l< -
twi >

twh

37128VV-12

Latched Output

INPUT

LATCH ENABLE

LATCHED
OUTPUT

<« tsL >

XX XXj(

37128VV-13

Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK

ts > >E‘H

tico

XX

C
Y
.

twh twi

37128VV-14

10
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Ultra37128V

Switching Waveforms (continued)

Clock to Clock

INPUT REGISTER
CLOCK

| tics

OUTPUT
REGISTER CLOCK

tscs

37128VV-15

Latched Input

LATCHED INPUT ><

g —> tH

LATCH ENABLE

- tPDL -

tco ™

COMBINATORIAL
OUTPUT

XX

XX

Y
.

twh

LATCH ENABLE

twi

37128VV-16

Latched Input and Output

LATCHED INPUT X

7\

<— tppLL

LATCHED
OUTPUT

ticor

INPUT LATCH
ENABLE

“« tsL >

tHL

tics =

OUTPUT LATCH
ENABLE

|

Y

twh

LATCH ENABLE

twi >

37128VV-17

1
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Switching Waveforms (continued)

Asynchronous Reset

INPUT >< X

REGISTERED
OUTPUT XXX XX

< trR >

CLOCK

37128VV-18

Asynchronous Preset

tew >

INPUT >< ><

< tpo

REGISTERED
OUTPUT ><><><

[ ter
CLOCK
37128VV-19
Output Enable/Disable
INPUT
— ter [~ teA
OUTPUTS NS L&
Ll AN

37128VV-20

12
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Ordering Information

Speed Package Operating
(MHz) Ordering Code Name Package Type Range
154 CY37128VP84-154JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128VP100—-154AC A100 100-Pin Thin Quad Flatpack
CY37128VP160—-154AC A160 160-Pin Thin Quad Flatpack
CY37128VP84-154J| J83 84-1 ead Plastic Leaded Chip Carrier | Industrial
CY37128VP100—154Al A100 | 100-Pin Thin Quad Flatpack
CY37128VP160-154Al A160 160-Pin Thin Quad Flatpack
125 CY37128VP84—-125JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128VP100—-125AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-125AC A160 160-Pin Thin Quad Flatpack
CY37128VP84-125J| Js3 84-Lead Plastic Leaded Chip Carrier | Industrial
CY37128VP100-125Al A100 100-Pin Thin Quad Flatpack
CY37128VP160-125Al A160 160-Pin Thin Quad Flatpack
83 CY37128VP84-83JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128VP100-83AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-83AC A160 160-Pin Thin Quad Flatpack
CY37128VP84-83J| Jes 84-l ead Plastic Leaded Chip Carrier | Industrial
CY37128VP100-83Al A100 100-Pin Thin Quad Flatpack
CY37128VP160-83Al A160 160-Pin Thin Quad Flatpack

Shaded areas contain advance information.

ISR, UltralLogic, FLASH370, Ultra37000, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.
ABEL is a trademark of Data I/O Corporation.
LOG/iC is a trademark of Isdata Corporation.
CUPL is a trademark of Logical Devices Incorporated.

Document #: 38-00621
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Package Diagrams

fARARARAARARAARARAARARARN

SEATING
PLANE
0°-7°

100-Pin Thin Quad Flat Pack A100

16.00£0.25 SQ

fa—————14.00+005 SQ

MAARRRARAARAAARAAAAARARAR

L60 MAX,
AE‘ 0.20 MAX,

AREEEEEEEREEEREEEEEEERERE

R 008 MIN.
0.20 MAX.

f

160 MAX, 025

= 0.22+0.05
=
=T
=
==
=
- g
= <
= H
= bl
== .
E= <
=
= |
= L s
= TYP
=
=
=
=
- 140005
MIN,
) STAND-OFF

0.05 MIN
0.15 MAX,

R 0.08 MIN.
0.20 MAX,

0.60+0.15

14

16.00£0.25
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Package Diagrams (continued)

160-Lead Thin Quad Flat Pack (TQFP) A160

26.00+0.100 SQ

1.60 MAX,—=
fe—— 240020050 SQ —f

E 0.20 MAX,
N

AARAARAARARAARARAAARARAAARAARARAAAARAAAR =

@]
'E = [ 022005
= = a 3
= = =} —
= - §
= = i 0.50 s 2
% = TYP. 5009
e R R L R R IR R
12°%1°
R 0.08 MIN, 8X0
1.4040,05

0.025 MAX, T F(J“ MIN. —

f\ STAND-OFF

1.60 MAX, 0.25 ‘ 0.05 MIN. NOTES:
£ 015 MAX,
. DIMENSIONS ARE IN MILLIMETERS,

SEATING ' |
PLANE = 008 MIN 2. LEAD COPLANARITY 0,100 MAX,
. ‘ ‘ 3. PACKAGE WIDTH AND LENGTH (24.00£0,05)
0°=7 0.025 MAX. DOES NOT INCLUDE MOLD PROTRUSION,
MAX, ALLOWABLE PROTRUSION IS 0.25 MM.
0.60£0.15 4, LEAD WIDTH DOES NOT INCLUDE DAMBAR PROTRUSION,

MAX., ALLOWABLE DAMBAR PROTRUSION

1.00x0.10 ABOVE LOWER RADIUS IS 0.08 MM,

84-Lead Plastic Leaded Chip Carrier J83

DIMENSIONS IN INCHES MIN.

MAX,
/ PIN 1
q ,}4{ (] r
d BT
d B 0045
B 0055
q p

185 d i}

1195 g p 1090
1190 i 30
1158 b

q p
q ju
q p
g i 4
p —
p 0026 ]
0032 L] I
0.020 MIN,
1430 0.090
1158 = JUNGLE
0130
L1185 _lo.165]
1195 0.200
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