High performance
64Kx 32

CMOS SRAM

]
N

64Kx 32 Synchronous burst SRAM

Features

¢ Organization: 65,536 words x 32 bits

* Fully synchronous pipelined operation

* Flow-through option

* Fast clocking speed: 100/83/66 MHz

* Fast clock to data access: 5/6/7 ns

* Self-timed write cycle

* On-chip address, control, and data registers

* Byte write enable & global write enable control

* Asynchronous output enable control

« ADSP, ADSC, ADV, MODE burst control pins
« Pentium™ or PowerPC™ count sequence

* Transparent logic support for 1 or 2 CPUs

* ESD protection 2 2000 volts

* Latch-up current > 200 mA
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Selection guide
7C36432-5 7C36432-6 7C36432-7 Unit
Minimum cycle time L 12 15 ns
Maximum clock frequency ] 83.3 66 MHz
Maximum pipelined clock access time 6 7 ns
Maximum operating current 275 250 mA
Maximum standby current 30 30 mA
Maximum CMOS standby current (DC) 8 6 mA

Shaded areas indicate preliminary information.
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AS7C36432

A —

The AS7C36432 is a high performance CMOS 1 Mbit synchronous Static Random Access Memory (SRAM) organized as 65,536 words x 32
bits and incorporates a 2-bit burst counter and output register. It is designed for high performance 3.3V Pentum ™, PowerPC™, and Cyrix
cache applications.

Functional description

Fast cycle times of 10/12/15 ns with output enable access times (top) of 4/5/6 ns are ideal for 100, 83, and 66 MHz bus frequencies. Three
chip enable inputs permit easy memory expansion. Burst operation is initiated in one of two ways: the controller address strobe (ADSC), or
the processor address strobe (ADSP). The burst advance pin (ADV) allows subsequent internally generated burst addresses.

Read cycles are initiated with ADSP (regardless of WE and ADSC) using the new external address clocked into the on-chip address register
when ADSP is sampled Low, the chip enables are sampled active, and the output buffer is enabled with OF. In a read operation the data
accessed by the current address, registered in the address registers by the positive edge of CLK, are carried to the data-out registers and driven
on the output pins on the next positive edge of CLK. ADV is ignored on the clock edge that samples ADSP asserted, but is sampled on all
subsequent clock edges. Address is incremented internally for the next access of the burst when WE is sampled High, ADV is sampled Low,
and both address strobes are High. Burst operation is selectable with the MODE input. With MODE unconnected or driven High, burst
operations use a Pentium/486 count sequence. With MODE driven LOW the device uses  linear count sequence, suitable for PowerPC and
many other applications (refer to the Burst sequence table on page 158).

Write cycles are performed by disabling the output buffers with OF and asserting WE. A global write enable GWE writes all 32 bits
regardless of the state of individual WEO—WE3 inputs. Alternately, when GWE is High, one or more bytes may be written by asserting BWE
and the appropriate individual byte WE signal(s). WEO controls 1/00-1/07; WEI controls 1/08-1/015; WE2 controls 1/016-1/023; and
WE3 controls I/024-1/031.

WE is ignored on the clock edge that samples ADSP Low, but is sampled on all subsequent clock edges. Ourput buffers are disabled when WE
is sampled LOW (regardless of OF). Data is clocked into the data input register when WE is sampled Low. Address is incremented internally
to the next burst of address if WE and ADV are sampled Low.

Read or write cycles may also be initiated with ADSC instead of ADSP. The differences between cycles initiated with ADSC and ADSP follow.
+ ADSP must be sampled HIGH when ADSC is sampled LOW to initiate a cycle with ADSC.

« WE signals are sampled on the clock edge that samplesADSC LOW (and ADSP High).
« Master chip select CET blocks ADSE, but not ADSC.

The AS7C36432 incorporates a flow-through feature which makes the output registers transparent. Tying the FT pin Low enables flow-
through mode and disables pipelined operation. The ZZ sleep mode in the AS7C36432 reduces power consumption in standby mode. The
device operates from a single 3.3V+0.3V supply. The AS7C36432 is packaged in a 100-pin 14x20 mm PQFP or TQFP package.

Write enable truth table (per byte) Asynchronous truth table

GWE BWE WEn WRITEn OF 1/0{31:0)

L X X T L Read data

X L L T H High-Z

H H X F Note: For write cydles that follow read cycles, output buffers must be dis:
H L H gt abled with OE to prevent data bus contention.

Key: L = Low, H = High.
Key: X = Don't Care, L = Low, H = High.

T valid read.

Burst sequence table

Mode = High/No Connect Mode = LOW
Pentium Count Sequence Linear Count Sequence
Start address 00 01 10 11 00 01 10 11
Second address 01 00 11 10 01 10 11 00
Third address 10 11 00 01 10 11 00 01
Fourth address 11 10 01 00 11 00 01 10

Note: The burst sequence wraps around to its initial state upon completion.

158 B 9003449 0001450 53T WA
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AS7C36432

A

Signal descriptions

Signal 1/0 _Properties Description

CLK I  CLOCK Clock. All inputs except OE are synchronous to this clock.

AQ-A15 I SYNC Address. Sampled when all chip enables are active and ADSC or ADSP are asserted.
1/00-1/031 1/O SYNC Data. Driven as output when the chip is enabled and OE is active,

Master chip enable. Sampled on clock edges when ADSP or ADSC is active. When CEI is
inactive, ADSP is blocked. Refer to the SYNCHRONOQUS TRUTH TABLE for more information.
Synchronous chip enables. Active HIGH and active Low, respectively. Sampled on clock edges
when ADSC is active or when CEI and ADSP are active.

CEl I SYNC

CE2,CE3 I SYNC

ADSP I SYNC Address strobe processor. Asserted LOW to load a new bus address or to enter standby mode.
ADSC I SYNC Address strobe controller. Asserted LOW to load a new address or to enter standby mode.
ADV I SYNC Advance. Asserted LOW to continue burst read/write.
e | SYNCdefault Global write enable. Ass‘ert.ed LOW to write all 32 bits. When High, BWE and WE0-WE3

= HIGH control write enable. This signal is internally pulled High.
WE | SYNC default Byte write enable. Asserted LOW with GWE = HIGH to enable effect of WEO-WE3 inputs. This

= LOW signal is internally pulled Low.

Write enables. Used to control write of individual bytes when GWE = HIGH and BWE = Low.

WEO-WE3 1  SYNC If any of WEO-WES is active with GWE = HIGH and BWE = LOW the cycle is a write cycle. If

all WEO-WES3 are inactive the cycle is a read cycle.

Asynchronous output enable. I/O pins are driven when OE is active and the chip is

OE I YN
OF ASYNC synchronously enabled.
STATIC . ) : ;
Count mode. When driven High, count sequence follows Intel XOR convention. When driven
MODE I default = ) . L T
HIGH Low, count sequence follows Motorola/linear convention. This signal is internally pulled High.
T I STATIC Flow-through mode.When low, enables flow-through mode. Connect to Ve if unused or for
pipelined operation.
77 1 ASYNC Sleep. Places device in low power mode; data is retained. Connect to GND if unused. !°

Absolute maximum ratings

Parameter Symbol Min Max Unit
Power supply voltage relative to GND Vee -0.5 +4.6 v
Input voltage relative to GND (input pins) Vin 0.5 Vee +0.5 v
Input voltage relative to GND (1/0 pins) 0.5 Veeg + 0.8 v
Power dissipation Pp - 1.2 w
DC output current lout - 30 mA
Storage temperature (plastic) Tyg —-65 +150 °C
Temperature under bias Thias —65 +135 °c

Stresses greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a stress rating only and functional operation
of the device at these or any other conditions outside those indicated in the operational sections of this specification is not implied. Exposure to absolute max-
imum rating conditions may affect reliability.

Capacitance !

Parameter Symbol Signals Test conditions Max Unit
Input capacitance ~ Cpy Address and control pins, MODE, ZZ Vin =0V 5 pF
1/0 capacitance C/o 1/0 pins Vig = Vo =0V 7 pE

159
DID 11-20001-A. B 9003449 0001451 47 WA Copynght ©199% Alliance Semiconductor. All rights rescrved.

Powered by ICminer.com Electronic-Librarv Service CopvRiaht 2003



AS7C36432

A.

Synchronous truth table

CET CE2 CE3 ADSP ADSC ADV  WRITEn _OF Address accessed CLK Operation
H X X X L X X X NA LtoH Deselect
L L X L X X X X NA LtoH Deselect

b L L X H L X X X NA LwH Deselect

< L X H L X X X X NA LtoH Deselect

cp/d) L X H H L X X X NA LtoH Deselect
L H L L X X F L External LtoH Beginread
L H L L X X F H External LtoH Beginread
L H L H L X F L External LtoH Begin read
L H L H L X F H External LtwoH Begin read
X X X H H L F L Next LwoH Cont. read
X X X H H L F H Next LtoH Cont. read
X X X H H H F L Current LtoH Suspend read
X X X H H H F H Current LtoH Suspend read
H X X X H L F L Next LwH Cont. read
H X X X H L F H Next LtoH Cont. read
H X X X H H F L Current LtoH Suspend read
H X X X H H F H Current LtoH Suspend read
L H L H L X T X External LwoH Begin write
X X X H H L T X Next LtoH Cont. write
H X X X H L T X Next LtoH Cont. write
X X X H H H T H Current LtoH Suspend write
H X X X H H T H Current Lto H Suspend write
Key: X = Don't Care, L = Low, H = High, T = TRUE, F = FALSE.

pury

See write enable truth table for detailed information.

DC operating conditions

-6 -7

Parameter Symbol _Test Conditions Min Max | Min  Max | Unit
Input leakage current | L;| Voo = Max, Vi, = GND to Ve - 2 (- 2] uA
Output leakage current | I 5| OFE2 Vi Voo = Max, Vo, = GND to Ve - 2} - 2| pA
Operating power supply et CET = Vyg, CE2 = Vg, CE3 = Vg, £ = fy — 975l - 250| ma
current Loy =0mA

I Deselected, f =1, - 30| - 30| mA
iﬁ“fr:nbf POWEr SUPlY 1o Deselected, f = 0, all Vyy < 0.2V or 2 Ve - 0.2V - 8| - 6 |mA

g,  ZZ>Viy - 4| - mA
Outpt voltage Vo gy =5 mh Voo = Max - 04| - 04| V

Vou  loy = =5 mA, Voo = Min 24 - |24 - | V
Shaded areas indicate preliminary information.
l1m6)?1-2oom-/L [ ] ‘:IDDBL}L#'? UUD].LISE 302 = Copyright ©1998 Alliance Semiconductor, All rights reserved.

Powered by ICminer.com Electronic-Librarv Service CopvRiaht 2003




AS7C36432

.

Applicable to all portions of this specification unless otherwise noted.

Recommended operating conditions

Parameter Symbol Min Nominal Max Unit
V. 3.135 3.3 36 v
Supply voltage &
PPl g GND 0.0 0.0 0.0 v
v 3.0 3.3 3.6 v
1/0 supply voltage Q
GNDg 0.0 0.0 0.0 \Z
Address and Vi 2.0 - 5.5 v
control pins Vi 0.5 - 0.8 v
Input voltage v 50 Y 7
1/0 pins 15 s SRS
Vi -0.5 - 0.8 v
Ambient operating temperature T, 0 - 70 °C
* Vip min = —2.0V for pulse width less than tpe/ 2.
Package dimensions
PQFP TQFP
Min Max Min Mux
JEDEC MO-108 MO-136
b
€ Al 0.25 0.45 0.05 0.15
—<“7 A2 2.57 2.87 1.35 1.45
EIVLIREITRTTETTRETETTERETRAD] b 020 | 040 | 022 | 0.38
:E c 0.10 0.20 0.09 0.20
= D 13.90 | 14.10 | 13.90 | 14.10
= 100 Lead Quad Flatpack e 0.65 0.65
= PQFP (14mm x 20mm) E 19.90 | 20.10 | 19.90 | 20.10
E Hd 17.00 17.40 15.90 16.10
—
E He 23.00 23.40 21.90 22.10
TR TYSTININE L[ 065 | 095 | 045 | 075
L1 1.60 1.00
E o o -3 o
l'_ e —“ q 0 10 0 7
PCB land pattern
- o] - TQFP/PQFP
This land pattern accommodates | D2 1 Symbol Description i Mox
both PQFP and TQFP packages. TR T T h r
= = Cl Reference 15.98 ref.
- = = C2 Reference 21.98 ref.
. Y N am 2§ i= D1 Reference 12.35 ref.
: %__l'; : é f H 1= G121 D2 Reference 18.85 ref.
) . = = e Pad pitch 0.65
. . =t = P
et =1 D E_l_ Gl Pad inner dimension | 13.69 | 13.79
fBeeIaoateIean ﬂﬂlﬂﬂﬂﬂﬂﬂ”“h G2 Pad inner dimension | 19.69 | 19.79
Notes | 2 — N Pad count 100
12 Pad requirement to accommodate two package types is larger than for one package type. X Pad width 0.35 | 0.38
13 All dimensioning and tolerancing conform to ANSI Y14.5M-1982. Dimensions in mm, Y Pad Jength 2.24 ref.
14 Datums A--B and --D-- to be determined from the center two leads, Z1 Pad outer dimension | 18.16 | 18.26
15 Based on the surface mount Design and Land Pattern Standard in IPC-SM-782 rev. A, sub- 72 Pad outer dimension | 24.16 | 24.26
section 11.3, 8/93 for PQFP
161
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AS7C36432

Timing characteristics over operating range

-7

Parameter Symbol Min Max Unit  Notes
Cycle time teye 15 - ns

s Clock access time (pipelined mode) tp - 7 ns

< Clock access time (flow-through mode) tcpr - 17 ns

% Output enable to data valid tox - ns 3
Clock HIGH to output Low-Z tize 2 - ns 5,815
Output hold from clock HIGH ton 2 - ns 5,8
Output enable LOW to output Low-Z t1Z0E 2 - ns 5,815
Output enable HIGH to output High-Z  tyzop - 6 ns 5,815
Clock HIGH to output High-Z tuze - 6 ns 5,8,15
Clock HIGH pulse width teH 5.5 - ns
Clock LOW pulse width o 5.5 - ns
Address setup to clock high tas 2.5 - ns 9,10
Address strobe setup to clock HIGH tss 2.5 - ns 9,10
Data setup to clock HIGH tpg 2.5 - ns 9,10
Write setup to clock HIGH tws 2.5 - ns 9,10
Address advance setup to clock HIGH tADVS 2.5 - ns 9,10
Chip select setup to clock HIGH tcss 2.5 - ns 9,10
Address hold from clock HIGH tan 0.5 - ns 9,10
Address status hold from clock HIGH s 0.5 - ns 9,10
Data hold from clock HIGH tpH 0.5 - ns 9,10
Write hold from clock HIGH twH 0.5 - ns 9,10
Address advance hold from clock HIGH  tapyy 0.5 - ns 9,10
Chip select hold from clock HIGH tesH 0.5 - ns 9,10
Output rise time (unloaded) R 1 - V/ns S
Output fall time (unloaded) 5 1 - V/ns 5
ZZ HIGH to snooze mode tzz teye - ns
Snooze mode recovery 7R - teyc ns

Shaded areas indicate preliminary information.

Notes

1| This parameter is guaranteed but not tested. 9  Overshoot: Vi € +6.0V for t Stey/2

2 For test conditions, see AC Test Conditions, Figures A, B, C. Undershoot: ¥y 2~2.0V for t S teye/2

3 OB state is “don't care” when a byte write enable is sampled Low. Power up: V< +6.0V and VS 3.1V for t £ 200 ms

4 This parameter is sampled and not 100% tested. 10 Igc given with no outpur current. Lo increases with faster cycle times

§  Read cycle is defined as byte write enables all HIGH or ADSP LOW for and greater output loading
required setup and hold times. Write cycle is defined as at least one byre 11 Transitions are measured 500 mV from steady state voltage. Ourput
write enable LOW and ADSP HIGH for required setup and hold times. loading specified with C; = 5 pF as in Figure C.

6 This is a synchronous device. All addresses must meet the specified setup 12 tyzopgis less than ty 5y and tzcis less than yzat any given temperature
and hold times for all rising edges of CLK when either ADSF or ADSC is and voltage.
LOW and chip enabled. All other synchronous inputs must meet the 13 Deselect = device inactive, in powered-down mode. Otherwise device
setup and hold times with stable logic levels for all rising edges of CLK active {not in powered-down mode).
when chip is enabled. Chip enable must be valid at each rising edge of 14 Mode pin exhibits input leakage current of £10pA in linear burst mode
CLK with either ADSP or ADSC LOW to remain enabled. and has an internal pull-up.

7 Typical values measured at 3.3V, 25°C and 15 s cycle time. 15 At least two clock cycles are required for entry or exit from sleep mode

8  All voltages referenced to GND. after ZZ assertion. ZZ specifications to comply with Intel documentation.

162 [
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AS7C36432

Key to switching waveforms
V77 Rising input XY Falling input

Undefined output/don’t care

Timing waveform of read cycle

v g N\ . £ £ -
4 u : i 4 - % : :
: tHzos . : ;
ut—{; . : . B
: [10E _BVINSERTSW AIT STATES j )
[+ toE l - ’I t]_zc : thze “"l

(pipelined mode)

DOUT ‘—(Z QA 8 QAAZ} XQ( M)X :QKANIO) XQ(AZ@II)X QAN X Q{ASNI)X QA3BI0)Y E QAWII)\;-——

(flow-through mode) .

<—-l ; : : . ! : tHze

L'e T

Note: @ = XOR when MODE = High/No Connect; ® = ADD when MODE = Low. Refer to Burst sequence table on page 158.
WE[0:3] is don't care.

mumos W 9003449 0D00LY55 011 W Coppig 0198 Al Semonctn Al ey
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SRAM

AS7C36432

A.

Timing waveform of write cycle

™ lxe

! XDV SUSPENDS BURST : ; ’I "' LADVS |

Data In

Note: ® = XOR when MODE = High/No Connect; & = ADD when MODE = Low. Refer to Burst sequence table on page 158.

164 B 9003449 0001456 T58 WA Copyright ©1998 Alliance Semiconductor. All rights reserved.
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AS7C36432

Doyt :
(pipeline mode)

Dour -
(flow-through mode)

Note: @ = XOR when MODE = High/No Connect; ® = ADD when MODE = Low. Refer to Burst sequence table on page 158.

DID 1200014, BN 9003449 0001457 994 WA 165
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AS7C36432

A.

AC test conditions

* Output Load: see Figure B,
except for yzc, 41708, tHzoE: Wze See Figure C.
* Input pulse level: GND to 3V. See Figure A.
* Input rise and fall time (Measured at 0.3V and 2.7V): 2 ns. See Figure A.

» Input and output timing reference levels: 1.5V. +33V
Z,=500  50Q b 3170
+3.0V D, = ou
90% 90% out *VL 1.5V aQ S pF*
10% 10% S0 pF 351 GND  *including scope
GND and jig capacitance
Figure A: Input waveform Figure B: Output load (A) Figure C: Output load(B)
for yz0 tizo tzoe tHze
Typical DC and AC electrical characteristics
Normalized supply current Icc, Isg Normalized supply current Icc, Isp Normalized supply current Igg;
vs. supply voltage Voo 14 vs. ambient temperature T, vs. ambient temperature T,
1.2 1.2 %‘? 625 l l
a lec g Iec ) Vee=3.30V
= 10 = 1.0 % 25
Bos—] R+ <
08 - 08 g 3
g 0.6 g 0.6 = —
Isp Isp E
§ 04 E 04 5 02
-4 el 4 E
0.2 0.2 ©0.04
k4
0.0 0.0
30 33 36 ~-15 10 35 60 85 -55 -10 35 80 125
Supply voltage (V) Ambient temperature (°C) Ambient temperature (°C)
Normalized access time tcpy Normalized access time Normalized supply current Icc
vs. supply voltage V¢ 15 vs. ambient temperature T, . vs, cycle frequency 1/teyc
14 14 1.2 I
- T, = 25°C g Ve = 334 Ve = 33V /
= €c 2
13 g 13 B 10— 1,=25C /
g 12 g 12 Qo8 L
11 3 11 g 06 /|
10 E 10 Z 04
z 09 Z 09 0.2
08 0.8 0.0
30 33 36 -15 10 35 80 85 0 20 40 60 20
Supply voltage (V) Ambient temperature (°C) Cycle frequency (MHz)
Timing waveform of power-down cycle!? (preliminary information)
S avalaValaliaWaWaliay
ADSP, ADSC
Zz
I tz7r f
C y/i !
14
166
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A

Application connectivity examples

ATEP

ADFS

D [63:00]

Pentium

/0 [63:32)

A[18:03]
AT MODE }maneN/C

]
'Eiil AS7C36432
[
rm BWE  WE[3:0

B

ADR[18:03]

Cache
Controller

288

WE[7:0]

AOSP
1/0 [31:00]
A[18:03)
AT MODE feeN/C
AV
43
71T ASTC36432
T
‘rw BWE  WE[3:0

d

BH[0:3] BE[+:7]

Figure A: Pentium 512KB single bank cache

Ordering information
Package \ Min access time
PQFP

TQFP

Shaded areas indicate preliminary information.

Part numbering system

6 ns 7 ns
'AS7C36432-6QC AS7C36432-7QC
1AS7C36432-6TQC AS7C36432-7TQC

AS7C 3 6432 -XX XX C
R _ . Minimum Package:Q = PQFP Commercial temperature
S prefix  3=3.3Vsupply  Device mumber access time TQ = TQFP range, 0°C to 70 °C
I 9003449 0001459 767 I 167

DID 11-20001-A.

Powered by ICminer.com Electronic-Librarv Service CopvRiaht 2003

e

Copyright ©1998 Alliance Semiconductor. All rights reserved.




Package diagrams

]
aN

Package diagrams

Plastic dual in-line package (PDIP)

20-pin 28-pin 32-yin 32-pin 32-pin D
300 mil 300 mil 300 mil 400 mil 600 mil |
Min Max Min Max Min Max Min Max Max Max I
4 - 0.175 - 0.175 - 0.180 - 0.200 - 0210 D E1E
Al 0.010 - 0.010 - 0.015 - 0.015 - 0.010 -
B 0.046 0.054 0.058 0.064 0.045 0.055 0.045 0.065 0.048 0.054
b 0.018 0.024 0.016 0.022 0.015 0.021 0.014 0.022 0.016 0.022 '
c 0.008 0014 0.008 0.014 0.008 0.012 0.009 0.015 0.008 0.014 Pin 1
D - 0.980 - 1.400 - 1.571 - 1.620 - 1.660 A
E 0.290 0310 0.295 0320 0.300 0.325 0390 0.425 0.590 0.610
Bl 0263 0.293 0.278 0.298 0.280 0295 0.340 0.390 0.545 0.555 e ] e B g l
. 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC 1 ) ]
A 0310 0350 0.330 0370 0330 0370 0.430 0.470 0.630 0.670 )_‘-.1 )
L 0.110 0.130 0.120 0.140 0.110 0.142 0.118 0.162 0.12 0.14 L
o 0° 15° 0° 15° 0° 15° 0° 15° 0° 15° T— _JL__b Al
s - 0.040 - 0.055 - 0.043 - 0.065 0.085 e
Dimensions in inches Seating
Plane
c
Plastic small outline J-bend (SOJ)
20/26-pin 24/26-pin 28-pin 32-pin 28-pin 32-pin 36-pin 40-pin 42-pin 44-pin
300 mil 300 mil 300 mil 300 mil 400 mil 400 mil 400 mil 400 mil 400 mil 400 mil
Mo Mux | Min Mo | Min  Mex | Min  Max | Min Mo | Min Mo | Min  Max | Min  Mex | Min  Max | Min Mo
A - Joiswo| - Joms| - lomso| - Jouss|osz|oms| - Jors| - [ - - o145 ] 028 | 0148 | 0.128 | 0148
Al 0000 | - looe| - Joos| - Jooes| - [ooe2x ]| - Jooas | - - 1 - TJoos| - Joos| - Joos| -
A 0.095 | 0.105 | 0.106NoM ] 0.095 | 0.105 [ 0.086 [ 0.105 | 0.105 | 115 [ o086 [ 0115 | o0.102NOM [ 0.086 | 0.115 | 1105 | 1.115 | 1.105 | 1115
B 0.025 | 0.032 | 0.015 [ 0.020 | 0.028TYP | 0.026 | 0.032 | 0.024 | 0.032 | 0.026 | 0.032 | - | 0.037 | 0.026 | 0.032 | 0.026 | 0.032 | 0.026 | 0.032
b 0.016 | 0.022 | 0.028 NOM 0.018TYP | 0.014 | 0.020 | 0.013 | 0.021 | 0.015 | 0.020 | 0.013 [ 0.021 | 0.015 | 0.022 | 6.015 | 0.020 | 0.015 | 0.020
¢ 0.008 | 0.014 | 0.006 } 0.008 | 0.010TY? | 0.006 | 0.013 [ 0.005 [ 0.012 | 0.007 Joorz | - - 10007 | 0.014 | 0.007 | 0.013] 0.007 [0.013
D - | 0686|0670 {0680 [ - 10730 | 0.820 | 0.830 | 0.720 | 0.729 [ 0.820 { 0.830 [ 0.920 { 0.930 { 1.015 | 1.035 [ 1070 | 1.080 | .20 | 1.130
E 0245 [ 0.285 | 0.255 | 0.275 | 0.245 | 0.285 | 0.250 | 0.275 | 0.354 | 0.378 | 0.360 | 0.380 [ 0.350 | 0.390 [ 0.348 | 0.390 | 0.370 NOM 0.370 NOM
El 0.295 | 0.305 | 0.295 | 0.305 [ 0.295 | 0.305 | 0.292 | 0.305 | 0.395 | 0.405 | 0.395 | 0405 | o0.400NOM_ | 0.395 [ 0.405 [ 0.395 [ 0.405 | 0.395 [ 0.405
E2 0.327 | 0.347 | 0.328 | 0.339 | 0.327 | 0.347 | 0.330 | 0.340 | 0.430 | 0.440 | 0.435 | 0.445 | 0.435 | 0.445 [ 0.435 | 0.445 [ 0.435 | 0.445 | 0.435 | 0.445
¢ 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.0S0BSC__ | 0.045 | 0.056] 0.050 BSC 0,050 NOM 0.050 NOM
Dimensions in inches
0 =i
ks | ‘
T I Va I ~NT
E1 E2 X A
o l | X E
oooooom\{oooooo b SeatIng
Plane

Pin 1
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Package diagrams

Thin small outline package (TSOP-I)

A

28-pin 32-pin 40-pin 48-pin
Bx13.4 8x20 10x20 12x20
Min Max Min Max Min Mux Min Max
A - 1.20 - 1.20 - 1.20 - 1.27
Al 0.05 0.15 0.05 0.15 0.05 .15 0.05 0.20
A 0.90 1.0 0.90 1.05 0.95 1.08 0.95 1.05
b 0.17 027 0.17 0.23 0.17 0.27 0.1 0.3
¢ 0.10 - 0.10 - 0.10 0.20 0.15 nominal
D 11.70 11.90 18.20 18.60 18.30 18.50 i8.30 l 18.50
¢ 0.55 nominal 0.50 nominal 0.50 nominal 0.50 aominal
E 8.0 nominal 7.80 8.20 $.90 10.10 11.90 12.10
Hd 13.20 13.60 19.80 2020 19.80 20.20 19.80 20.20
L 0.30 0.70 0.40 0.60 0.50 0.70 0.40 0.60
o 0° 5° 1° 5° 0° 50 0° 5¢
Dimensions in millimeters
4 |
 — I
1 : 1
o L - Al AI Al
pin 22 pin 21 pin 1 pin 32 pin 1 pin
. - D - % m
= - E 3 E
ps = - 3 E
3 E 3 E
3 E = E
pin 7 pin 8 pin 16 pin 17 pin 20 pin
28-pin 32-pin 40-pin
Thin small outline package (TSOP II)
44-pin TSOP Il 50-pin TSOP I 54-pin TSOP II
Min (mm) Max (mm} Min (mm) Max (mm) Min {mm) Max (mm}
A - 1.2 - 12 - 1.2
A 0.05 - 0.08 - 0.05 -
A 0.95 1.08 0.95 1.05 0.95 1.05
b 0.25 0.45 0.25 0.45 025 0.45
¢ 0.15 (typical) 040 | 02 010 | o
D 18.31 18.51 20.85 11.08 2022 2272
E 10.06 10.26 10.06 10.26 10.06 10.26
¢ 0.80 (typical) 0.80 (typical) 0.80 (typical)
H, 11.56 11.96 11.56 11.96 11.56 11.96
! 0.40 0.60 0.40 0.60 0.40 0.60
*ranges encompass both 44/50 and 50/50 pin configurations.
pin 22 pin 1 pin 27
o
pin 23 pin 44 pin 28
44 -pin 54-pin
620 -
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Package diagrams
& ®

Plastic small outline package (PSOP)

O0000000000000000000048, — 1
44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 16 2% 24 13 4’"‘_ c
44-pin PSOP
Min (mm)....._Max (Gnm) ‘ 13
A - 3.00
A o10 ~ PSOP eH,
A 2.57 2.81
b 0.35 0.50 ]l
c 0.20 (eypical) ¢ 0-10°
d 28.37 28.63 —
[ 12.47 12.72
E 1.27 (typical)
H, 15.74 16.34 HJ 1
1 0.6 L0 \"#

208-pin plastic quad flat pack (PQFP)

Lead Coplanarity .100 [.004]

2.6 mm
Mip Max.
Al 0.05 0.50
A2 3.17 3.47 b
b 0.10 0.30
c 0.10 0.20
D 27.87 28.10
E 27.87 28.10
¢ 0.50
Hd 30.35 30.85
He 3035 30.85 e
L 0.40 0.7§
621
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Package diagrams

&

100-pin quad flat pack (PQFP and TQFP)

(F)QFP TQEP Hd
Min Max Mig Max D
Al 0.25 0.45 0.05 0.15 I* ¥
a2 Y72 Y72 T S ARARARAAAAAAAARARAR
b 0.20 0.40 0.12 038 e b
3 0.10 0.20 0.09 0.20 = =
D 13.90 14.10 13.90 14.10 = E=
E 19.90 20.10 19.90 20.10 = =
- = e
¢ 0.65 nominal 0.65 nominal =]
= =
Hd 17.00 17.40 15.90 16.10 = =
= =
He 23.00 2340 1150 22.10 = e
L 0.65 0.95 0.45 0.75 He E = E=
11 1.60 nominal 1.00 nominal = =
a [ T e L2 = =
o =
Dimensions in millimeters = =
= =
=3 =
= it
= =
N _f_ = =

FECUELEELRELLEELLY @

Al A2

100-pin PQFP and TQFP PCB land pattern

TQFP/PQFP
_Symbal Description MmQ I QMu__ This land pattern accommodates both PQFP and TQFP packages.
Cl Reference 15.98 ref. o
7] Reference 21.98 ref. e D2 +
2 gﬁ:ﬁﬁ 2 ;j- !numumﬂ iz
3 Pad pitch 0.65 .. = =
Gl Pud inner di 13.69 | 13.79 AR =. B
G2 Pad inner di 1969 | 19.79 Sk cibl =1 1=
N Pad count 100 L == =t T L=
X Pod width 035 | 038 ' . =1 =
Y Pad length 124l Thal =T =
Z1 Pad outer di 18.16 | 18.26 =-c b :_l_
22 | Pod outer dimension 2416 | 2426

Conuolling dimension: mm.

Notes on land pattern

il||I|||Illllllllllﬂllﬂlllllll!lr
I* G2 *

2

Pad requirement to accommodate two package types is larger than for one package type.
All dimensioning and tolerancing conform to ANSI Y14.5M-1982. Dimensions in mm.

1

2

3 Datums A--B and --D-- to be determined from the center two leads.

4 Based on the surface mount Design and Land Pattern Standard in IPC-SM-781 rev. A, subsection 11.3, 8/93 for PQFP.

622
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ll Package diagrams

Plastic leaded chip carrier (PLCC)

32-pin PLCC

tvpical (inch)
049
0.45
0.59
055
051
0.09
0.14
0.11

i 041

i 0004

w
4
o|a

=)

=)

=

O-B o[
i

N a

ala

o

32-pin PLCC 2

= foa

_.H‘-ﬂl'lﬂﬂﬂﬂﬂﬂ

— JEDEC outline MS-016 AE
Body size 0.450 in, x 0.550 in.
h Package thickness  0.110 in.
4 Board standoff 0.020 in. (min)
Lead pitch 0.050 in.
{ p 1 Coplanarity 0.004 in. (max)

Plastic ball grid array (PBGA) package dimensions

1.4410.05

A
20 ‘0000000000000 0COOOCK e, i
19 0000000000000 C0O000CO b) 1
18 000000000000Q0CCCOCD > |
17 000000000 C0COOCOT000 b) "
16 000G 0000 b) v
15 0000 2000 b) i
12 00QO0 0000| g b o
13 00QO0 coocol d b) e w0
12 0000 0000 0000 S & > S & .
11 0000 0C00 00COTF § b 2o
10 Q000 0CO0 0000+ = 5 s 2
s QO0QO 0CO0 0000 * > NI
g 0000 0000 w p)
7 0Q0O CO00| g >
s 0000 0000! ¥ b)
5 0000 oocool ¥ b) !
4+ 000000000C00OC0Q0B0C)S 1 o j
3 00000000000 O0C00000H] § Y NN
2 0000000000000 R00QOOC| ~ 02 \
1 O000000CQ00CQ0O00CO000 b -
YWVUTRPNMLEK JHGFEDCB A 0.56+0.05—| st 24.0040.05
1.1710.05— R
2.3340.05—+ 150 27.0040.05
256/272 pin BGA. Bottom view. All dimeansions in mm. e
- 623
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