High Performance

AS4C256K16E0Q
256Kx16 |

CMOS DRAM )\\ .

256Kx16 CMOS EDO DRAM
Preliminary information

Features
* Organization: 262,144 words X 16 bits ¢ Extended data out
* High speed * 512 refresh cycles, 8 ms refresh interval
- 45/50/60 ns RAS access time - RAS-only or CAS-before-RAS refresh
- 17/20/25 ns hyper page cydle time * Read-modify-write
- 13/14/15 ns CTAS access time * TTL-compatible, three-state I/O
* Low power consumption * JEDEC standard package and pinout
- Active: 825 mW max (4C256K16E0-45) - 400 mil, 40-pin SOJ
- Standby: 5.5 mW max, CMOS 1/0 * 5V power supply
Pin arrangement Pin designation

SOl Pin(s) Description

Vee 1 [— GND ADto A8 Address inputs
1/80 % ) 1015
ol 1014
v H — o RAS Row address strobe
I(’%z g % gg})z 1/00 to I/015 Input/output
11582 7 g 34% LOl11
8 331010
e 5 2 BEuos OE Output enable
"Sg i? E %% K‘C’S WE Write enable
vr;(é 12Q 29% LCAS
13 28— UCAS [CAS
L N =% UCAS Column address strobe, upper byte
Ii% % 22 LCAS Column address strobe, lower byte
Al 1 A6
A2 — Vee Power
A3 — v
Vee —1 OND GND Ground
Selection guide
Symbol 4C256K16E0-45 4C256K16E0-50 4C256K16E0-60 Unit
Maximum RAS access time tRAC 45 50 60 ns
Maximum column address access time tAa 21 25 30 ns
Maximum CAS access time teac 13 14 15 ns
Maximum output enable (OE) access time  tgpy 12 13 15 ns
Minimum read or write cycle time tre 74 84 104 ns
Minimum hyper page mode cycle time tape 17 20 25 ns
Maximum operating current Icct 150 130 110 mA
Maximum CMOS standby current Iccs 1.0 1.0 1.0 mA

ALLIANCE SEMICONDUCTOR 1
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AS4C256K16E0 Preliminary information
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Functional description

The AS4C256K16EO is a high performance 4-megabit CMOS Dynamic Random Access Memory (DRAM) organized as 262,144 words x 16
bits. The AS4C256K1 6EO is fabricated using advanced CMOS technology and innovative design techniques resulting in high speed, extremely
low power and wide operating margins at component and system levels. The Alliance 4Mb DRAM family is optimized for use as graphics
memory in personal and portable PCs, and multimedia applications.

The AS4C256K16EQ fearures a high speed page mode operation where read and write operations within a single row (or page) can be
executed at very high speed by toggling column addresses within that row. Row and column addresses are alternately latched into input
buffers using the falling edge of RAS and XCAS inputs respectively. Also, KAS is used to make the column address latch transparent, enabling
application of column addresses prior to XCAS assertion. The AS4C256K16E0 provides dual UCAS and LTAS for independent byte control of
read and write access.

Extended data out (EDO) read mode enables high speed operation. In contrast to 'fast page mode' devices, data remains active on outputs
after XCAS is de-asserted high, giving system logic more time to latch the data. Use OF and WE to control output impedance and prevent bus
contention during read-modify-write and shared bus applications. Outputs also go to high impedance at the last occurrance of RAS and XCAS
going high.
Refresh on the 512 address combinations of A0 to A8 must be performed every 8 ms using:

* RAS-only refresh: RAS is asserted while xCAS is held high. Each of the 512 rows must be strobed. Outputs remain high impedence.

* Hidden refresh: xCAS is held low while RAS is toggled. Outputs remain low impedence with previous valid data.

* CAS-before-RAS refresh (CBR): At least one xCAS is asserted prior to RAS. Refresh address is generated internally.
Qutputs are high-impedence (OE and WE are don't care).

* Normal read or write cycles refresh the row being accessed.

The AS4C256K16E0 is available in the standard 40-pin plastic SOJ package. The AS4C256K 16E0 device operates with a single power supply
of 5V * 0.5V. Both provide TTL compatible inputs and outputs.

Logic block diagram

Vee ™ -f‘g :‘.12 Column decoder [[)/38
GND —» g E o <> I700 10 [70TS
8 Sense amp <=
FEAS ——» RASclock U @
generator
AD —>|
l ﬁ; — g :—J " OF
| = < 512%512x 16
A3 2 g
UCAS CAS clock as :: 2 8 J L) Array
generator A5 —» -
LCAS —> Al — 3 H (4,194,304)
g &
l A7 —» <
WE dok A8 —» Substrate bias
clo
WE —* generator _l T generator
Recommended operating conditions
Parameter Symbol Min Nomina! Max Unit
4C256K16E0 Ve 4.5 5.0 5.5 v
Supply voltage
GND 0.0 0.0 0.0 \4
4C256K16E0 Vg 2.4 - Vee v
Input voltage
Vir —o0.5f - 0.8 v
Ambient operating temperature T, 0 70 °C

vy min -3.0V for pulse widths less than S ns.
Recommended operating conditions apply throughout this document unlesss otherwise specified.
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Preliminary information AS4C256K16E0Q
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Absolute maximum ratings

Parameter Symbol Min Max Unit
Input voltage Vin -1.0 +7.0 v

Input voltage (I/Os) Vy0 -1.0 Vec+ 0.5 v
Power supply voltage Vee -1.0 +7.0 \'
Storage temperature (plastic) Terg -55 +150 °C
Soldering temperature X time TsoipmR - 260 X 10 °C X sec
Power dissipation Pp - 1 w

Short circuit output current Tout - 50 mA

DC electrical characteristics

-45 -50 -60
Parameter Symbol Test conditions Min Max Min Max Min Max | Unit Notes
<V.. <
Input leakage I OY SV < +5.5V, 5 +5 5 +5 S +5 | uA
current Pins not under test = 0V
gﬁg‘lt leakage lop Doyrdisabled, OV Vo S+5.5V| -5 45 | -5 45 | -5 45 | uA

Operating power
supply current

RAS, UCAS, LCAS, Address

- 150 - 130 - 110 A 1,2
leet cycling; tpe=min o

TTL standby power Icc; RAS = UCAS = [TAS 2 Vpy - 20| - 20| - 20 |maA
supply current
Average power

. - >
supply loey Ao cycling UCAS=TCAS 2V | _ 50| ~ 430 | - 110 |mA 1
current, RAS refresh tgc = min

mode

Hyper page mode
RAS = V};, UCAS or LCAS,
- 25 - 120 - 100 A 1,2
average power lece address cycling: type = min ! m
supply current

CMOS standby
power supply Iccs RAS=UCAS =ITAS =V--0.2V]| - 1.0 - 1.0 - 1.0 | mA
current

Vou loyr=-5.0mA 24 - |24 - |24 -
Output voltage

Voo Iour=4.2mA - 04| - 04| - 04

— RAS, UCAS or LCAS cycling
CAS before RA ’ e
before RAS Icce  tre=minof RASlowafter XCAS | — 150 | — 130 | - 110 | mA
refresh current lo
W,
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AS4C256K16E0 Preliminary information

AC parameters common to all waveforms

_45% -50 -60

Symbol Parumeter Min Max Min Max Min Max Unit  Notes
trC Random read or write cycle time 74 - 84 - 104 - ns

trp RAS precharge time 25 - 30 - 40 - ns

tRAS RAS pulse width 45 10K 50 10K 60 10K ns

tcas CAS pulse width 7 10K 8 10K 10 10K ns

tReD KAS to TAS delay time 14 31 15 35 15 43 ns 6
tRAD RAS to column address delay time 9 22 10 25 12 30 ns 7
tReH CAS to RAS hold time 8 - 10 - 10 - ns

tesy RAS to CAS hold time 35 - 40 - 40 - ns

teRp CAS to RAS precharge time S - 5 - 5 - ns

tasr Row address setup time 0 - 0 - 0 - ns

tRAH Row address hold time 7 - 8 - 10 - ns

tt Transition time (rise and fall) 2 50 2 50 2 50 ns 4,5
REF Refresh period - 8 - 8 - 8 ms 3
tep CAS precharge time 7 - 8 - 10 - ns

tRAL Column address to RAS lead time 23 - 25 - 30 - ns

tasc Column address setup time 0 - 0 - 0 - ns

tcAH Column address hold time 7 8 10 ns
Read cycle

-45 -50 -60

Symbel Parameter Min Max Min Max Min Max Unit  Notes
tRaC Access time from RAS - 45 - 50 - 60 ns 6
teac Access time from CAS - 13 - 14 - 15 ns 6,13
taa Access time from address - 22 - 25 - 30 ns 7,13
trcs Read command setup time 0 - 0 - 0 - ns

tReH Read command hold time to CTAS 0 - 0 - 0 - ns 9
tRRH Read command hold time to RAS 0 - 0 - 0 - ns 9

4
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Preliminary information AS4C256K16E0Q

Write cycle
-45 -50 -60
Symbol Parameter Min Max Min Max Min Max Unit  Notes
twcs Write command setup time 0 - 0 - 0 - ns 11
twel Write command hold time 7 - 8 - 10 - ns 11
twp Write command pulse width 7 - 8 - 10 - ns
tRWL Write command to RAS lead time 8 - 10 - 12 - ns
tewt Write command to CAS lead time 7 - 8 - 10 - ns
tps Data-in setup time 0 - 0 - 0 - ns 12
tpy Data-in hold time 7 - 8 - 10 - ns 12
Read-modify-write cycle
-45 -50 -60
Symbol Parameter Min Max Min Max Min Max Unit  Notes
trwe Read-write cycle time 10S - 113 - 137 - ns
tRwWD RAS to WE delay time 61 - 67 - 77 - ns 11
tcwn CAS to WE delay time 30 - 31 - 32 - ns 11
tawp Column address to WE delay time 38 - 42 - 47 - ns 11
Refresh cycle
-45 -50 -60
Symbol Parameter Min Max Min Max Min Max Unit  Notes
tesp CAS setup time (CAS-before-RAS) 5 - 5 - 5 - ns 3
tCHR CAS hold time (TAS-before-RAS) 8 - 8 - 10 - ns 3
trpC RAS precharge to CAS hold time 0 - 0 - 0 - ns
oy f:f; precharge time (CBR counter 10 10 10 s
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AS4C256K16E0 Preliminary information

Hyper page mode cycle
-45 -50 -60
Symbol Parameter Min Max Min Max Min Max Unit  Notes
tepwp TAS precharge to WE delay time 41 - 45 - 52 - ns
tepa Access time from CAS precharge - 25 - 28 - 35 ns 13
tRASP RAS pulse width 45 100K | SO 100K 60 100K ns
tboH Previous data hold time from CAS 3 - 3 - 5 - ns
tREZ Output buffer mrn off delay from RAS 0 13 0 13 0 13 ns
twEz Output buffer turn off delay from WE 0 13 0 13 0 13 ns
o8z Output buffer wrn off delay from OF 0 13 0 13 0 13 ns
tpe Hyper page mode cycle time 17 - 20 - 25 - ns
typrwe  Hyper page mode RMW cycle 52 - 57 - 66 - ns
tRHCP RAS hold time from CAS 26 - 28 - 35 - ns
Output enable
-45 -50 -60
Symbol Parameter Min Max Min Max Min Max Unit  Notes
terz CAS to output in Low Z 0 - 0 - 0 - ns 8
tRoH RAS hold time referenced to OE 8 - 8 - 10 - ns
toRA OE access time - 13 - 13 - 13 ns
toED OE 1o data delay 13 - 13 - 13 - ns
toEZ Output buffer turnoff delay from OF 0 13 0 13 0 13 ns 8
toEH OE command hold time 10 -~ 10 - 10 - ns
torz OE to output in Low Z 0 - 0 - 0 - ns
toFF Output buffer turn-off time 0 13 0 13 0 13 ns 8,10
6
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Preliminary information AS4C256K16E0

A

Notes

Iccqs Iecs Iecss and e are dependent on frequency.
Icc) and Iec, depend on output loading. Specified values are obtained with the output open.
An initial pause of 200 ps is required after power-up followed by any 8 RAS cycles before proper device operation is achieved. In the case of an internal

refresh counter, a minimum of 8 CAS-before-RAS initialization cycles instead of 8 RAS cycles are required. 8 initialization cycles are required after
extended periods of bias without clocks (greater than 8 ms).

[

4 AC Characteristics assume tp = 2 ns. All AC parameters are measured with a load equivalent to two TTL loads and 100 pF, Vy (min) 2 GND and Vy,
(max) € V.
Vi (min) and Vy; (max) are reference levels for measuring timing of input signals. Transition times are measured between Vyy and Vy.
Operation within the tgep (max) limit insures that tgsc (max) can be met. tzep (nax) is specified as a reference point only. If tzey, is greater than the
specified tgep (max) limit, then access time is controlled exclusively by toae.

7

Operation within the tpap (max) limit insures that g (max) can be met. tgap (max) is specified as a reference point only. If t,p is greater than the

specified tgap (max) limit, then access time is controlled exclusively by tss.

8  Assumes three state test load (5 pF and a 380 €2 Thevenin equivalent).

9  Either tzcy OF Lypy must be satisfied for a read cycle.

10 topr (max) defines the time at which the output achieves the open circuit condition; it is not referenced to output voltage levels. 1oy is referenced from
rising edge of RAS or CAS, whichever occurs last.

11 twes. twens tawp tewn and tawp are not restrictive operating parameters. They are included in the datasheet as electrical characteristics only.

If tyyg = by (min) and tyyy = tyy (min), the cycle is an early write cycle and data out pins will remain open circuit, high impedance, throughout the

cycle. If tgwp 2 tgwp (Min), tewp 2 tewp (min) and tyyp 2 tawp (min), the cycle is a read-write cycle and the data out will contain data read from the

selected cell. If neither of the above conditions is satisfied, the condition of the data out at access time is indeterminate.

12 These parameters are referenced to TAS leading edge in early write cycles and to WE leading edge in read-write cycles.
13 Access time is determined by the longest of 144 OF teac OF topy

14 tpge 2 top to achieve tpe (min) and tcp, (max) values.

15 These parameters are sampled and not 100% tested.

16 These characteristics apply to AS4C256K16EQ 5V devices.

AC test conditions

- Access times are measured with output reference
levels of Vo = 2.2V and Vg = 0.8V, +5V
VIH = 2.4V and VH. = 0.8V

R1 =828Q
- Input rise and fall times: 2 ns

Dy ot

SOpF* T R2 =295Q

*including scope
and jig capacitance

GND
Figure A: Equivalent output load

Key to switching waveforms
V//77) Rising input NN Falling input

Undefined output/don’t care
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AS4C256K16E0

II Preliminary information
N
Read waveform
- RSH RP
- s .
j e — tasc l—] tcan
tacs tcas
LCAS »
tasp —] ‘mu—»l
Address Row address ' Column address |
WE ‘%&
OE N G i
loez
[ :“‘1 T I
I tan e o ] torr (see note 11)
&:— teac teac
1/0 = Data out
Upper byte read waveform
'RAs e trp
RAS N .
tesH = |t lCRP ——]
IcrRp —>~{ lcas
UCAS
tCrP—»] [+— HrpC
ICAS LT Y
RAH
‘RAD [ASC
Address Column
I tRCH
taes | tRRH
WE
| ROH ~— twgz
OE
It REZ
| loEZ
toFF
Upper 1/0 Data out
Lower I/0
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Preliminary information

Lower byte read waveform

AS4C256K16EQ

lap

tesh

[-a—— tcprp =]

|——— IRpC

Address

WE

OE
Upper I/O

AIMTMTTM g

Lower I/0

Early write waveform

lore

Data out

tee

trep

tAsR —*+—tgan —’{
Row address

Address

twes

BAZ M A R Y

Col

um

V0

/0

\pH
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AS4C256K16E0

II Preliminary information
e remmasrem e e—— 4\\® e ceremeeeremememerem—r——— .
Upper byte early write waveform
™ tre -
RAS
Address
fens ‘e
UCAs A i,
l+—— Ippc
s G T —
tewr
twes twen
w1
twp
WE TN V iz
O
Upper 1/0

Lower I/0

Lower byte early write waveform

tre
tRAS rp

tRAL

Column address

UCAS
tasc
tReD
tcsH
}‘—[CRP—>
LCAS _/
tRwr, ——
fcwr
wes twen
twp
WE T Vi
OE
Upper /0
Lower 1/0
10
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Preliminary information

Werite waveform

LCAS

Address

WE

Address

UCAS

OE

Upper 1/0

Lower 1/0
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AS4C256K16EQ

OE controlled

|¢— e treD

N

RAD

tASR —><———-{ fRAH

Row address

| tasc

fe—tcan

Column address

fRwL

lew

twp

toen

re

0

A R

OE controlled

Rp

TRAL

Column address

lcsH

tRsH
fcan

tcas

7

G

tRpC

i

T T T T R

i i

|— LW, —i

tRwL

le— twp

[~— loE|

Ips tou

|+~ l0ED

B 9003449 0000LSkL S22 WA

AN

i

T T Y
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AS4C256K16E0 ll Preliminary information
N
Lower byte write waveform OF controlled
tae
trag e
RAS
tRAD
RAL
Address dress Column address
tcan
RCD Icas
tesH
Lerp . tacs | tRsh terp

LCAS

| tcrp RPC {
s 7 TS
tewL

trwL

twp

WE v
Lo
OE ) R T

Upper 1/0

Lower I/0 I

Read-modify-write waveform

tawe
tRAS tgp
N
tcas
lcre ReD trsH
'
LCAS
Address Row address
> RwL
tewt
| twp
WE W
o
OE
L]
t Loy
1/0 Data out Data in
torz

12
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Preliminary information

Upper byte read-modify-write waveform

RAS

|
A

AS4C256K16E0

trwc

Rp

lrcD

teas
trsH

| lere

v

RS %
RAD
Lasr

RPC
R T —.“".

Address

ress

WE
OE

Upper input

|tCWL

lRWL

| |t

‘WP
0 s i

Data in

Upper output

-—_t torz

Lower input

Data out

Lower output

Lower byte read-modify-write waveform

tRwe

rp

Lerp

tpc

UCAS

T TR

lerp

trep

trsH

LCAS

crp

Address

WE

OFE
Upper input

t
LR —]

=+ oA

D i

|‘ o127 oD

Upper output

Lower input

toen

Lower output

taa

tcac
tciz

=1 -

[ logz
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AS4C256K16E0 Preliminary information

Hyper page mode read waveform

trasp tgp
RAS \
tRHCP —
tesH -
tHrC
paL
Col addr
(RRH
'RCH
S
I ora
I trac ©CrA torz
[t taz l
F—torz LoFF
lcac fa——topp — _T
e taa |
170 Dala out Data out Data out —
B S A e

Hyper page mode byte read waveform

RS ) s e
lsH lRsH I tere
LCAS
Address
WE T
~ e I tOEa
OE | Y

teac

terz ™~ et Oz o |

taa

lcpa loEz
Lower 1/0 Data out 2
Lan Lo1Z | | ta
l:mc tepa
CAC teac | - (= LOFF
taz -~ lorz
Upper I/0 3
Daaoutn
14
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Preliminary information ll AS4C256K16EQ
N
Hyper page mode early write waveform
RAS _
icrp trep tpe
Lesw tasc Al
Leas twes [+ lcp— lasH
vems, | = | = /R —
ITAS b tRAL
Address Row address i Col address | Col address Col address
fwCH toEH
OE 3
loep
Data In Data in

RAS

tRASP

Address

WE

OE

Lower 1/0

Upper I/O

Datain 1
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AS4C256K16E0

Preliminary information

E——
Hyper page mode read-modify-write waveform
tpasp trp
RAS h_
L7aYi
LesH
te—trcp —»| | teas tep | terp
UCHS, § - %
ICAS | 1 L
RAH
‘—*l tcan tcan
Address | ad Col ad Col address
1
RwD ] tow tcpwp
lewp [+ lcwp —> tcwp
tawp tAWD | twp
WE w; L
H logz tomD LoEA
OF \_|
taa
tRaC tepa
laz ] taz
teac Leac
1/0 Data in

Data out

CAS before RAS refresh waveform

Data out

tRe

rp 'RAS

WE=A=VorVy

RpC 'CHR

1/0 OPEN

RAS only refresh waveform

tRC

WE = OE = Vi or V.

Ras >

RAS

trp

UCAS,

Ty

task

Address

Row address

16
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Preliminary information

Hyper page mode byte read-modify-write waveform

RAS

UCAS

Address

Upper input

Upper output

Lower input

Lower output

| AS4C256K16E
o~
losH
RCD [CASRSH .
BCM .{ -
tcas

2 I\
- tcan

N e
tewp —™] -

-] tewL - tewL

—l e toFa ~ |+tom
lop - 'pH
N
trac Data in 1 tera Data inn
taa logz taa [~ torz
leac teac
terz =1 taz
] r— v
D 1 Dat t

ata out tOED N [ ata out n

tpg -

topa Data in 2
tAA torz
teac [
- @ laz
Data out 2
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AS4C256K16E0 Preliminary information

Hidden refresh waveform (read)

tpe R
IRAS e TRAS trp
RAS A N
le tcrp L'—— ICHR —*
RCD | TRSH »> cre
CAS §x
TAR
[*— tRAD ) tean
'RAH
tasr tasc
Address Row | Col address |
lRes —*
WE Z
toEa
OE
i 'RaC
Laa
[e—>1  fcac

oLz
1/0 Data out

Hidden refresh waveform (write)

tRaS tre
RAS
tcrp RCD > RSH > teur
[CAS tar i
fe— tpar—>| tRAL
tasc | tcan
Address Row address Col address !
tRwL !
WE
/0 : Data in
OE
18
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Preliminary information ll AS4C256K16E0
A

CAS before RAS refresh counter test waveform

tRaS

IRSH Rp —

tesr tepT —*

UCAS, F— ICHR Icas
ICAS f \

tRar

Address

tcac > " torr
s fcLz Y0EZ » e
1/0 Data out

TRRH
res | fRCH

ﬁWE m

Read cycle

tRoH

toea

tRwL
lewr
twp
s twen
twes

< : e tp—!

/0

Write cycle

OE

[d
tres N KWPRWL
tcwp 1
( tew

tawp
W.

R W

t

loEA

t0ED

O, SRRy

'DH

Read-Write cycle
A

l— Ips

L 1/0 — Data in —

19

Powered by ICminer.com Electronic-Library Service CopyRight 2003 - l:l D U 3 Ll l! ':l U EI U U b El I'l T T q -

O




AS4C256K16E0

Capacitance

Parameter

Il Preliminary information

A

f =1 MHz, T, = Room temperature

Symbol Signals Test conditions Max  Unit
Cint A0 to A8 Vip =0V 5 P
Input capacitance — —
Cina RAS, UCAS, [CAS, WE, OF Vi, = 0V 7 p
170 capacitance Cr/0 1/00 to 17015 Vin = Vou = OV 7 pF

AS4C256K16EOQ ordering information

Package \ RAS access time

45 ns 50 ns 60 ns

Plastic SOJ, 400 mil, 42-pin | 5v

| AS4C256K16E0-45]C

AS4C256K16E0-50]C AS4C256K16E0-60]C

AS4C256K16E0 part numbering system

AS4C C 256K16E0 -XX X (of
. . Package: Commercial temperature
DRAM C=5VCM D
RAM prefix 5V CMOS evice number | KAS access time J = 40-pin SOJ 400 mil range, 0°C to 70 °C
20
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l Package diagrams

}
~N

Package diagrams

Plastic dual in-line package (PDIP)

20-pin 28-pin 32-pin 32-pin N D \
300 mil 300 mil 300 mil 400 mil —

Min Max Min Max Min Max Min Max E1 E
A - 0.175 - 0.175 - 0.180 - 0.200
Al | o.010 - 0.010 - 0.015 - 0.015 - —
B 0.046 | 0.054 | 0.058 | 0.06¢4 | 0.045 | 0.055 | 0.045 | 0.065 Pin 1
b 0.018 | 0.024 | 0.016 | 0.022 | 0.015 | 0.021 | 0.014 | 0.022 A
c 0.008 | 0.014 | 0.008 | 0.014 | 0.008 | 0.012 | 0.009 | 0.015 —sp— — l—p !
D - 0.980 - 1.400 - 1.571 - 1.620 . \ % l
E_ [ 029 | 0310 | 0.295 | 0.320 | 0.300 | 0.325 | 0.390 | 0.425 t . QF]—[QF:‘
El 0.263 | 0.293 | 0.278 | 0.298 | 0.280 | 0.295 | 0.340 | 0.390
e 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC e le— —JL—b Al
eA | 0310 | 0350 | 0.330 | 0.370 | 0.330 | 0.370 | 0.430 | 0.470 Seating
L 0.110 | 0.130 | 0.120 | 0.140 | 0.110 | 0.142 | 0.118 | 0.162 Plane
o 0° 15° 0° 15° 0° 15° 0° is°
S - 0.040 - 0.055 - 0.043 - 0.065 [«—C

Dimensions in inches eA—h
Plastic small outline J-bend (SOJ)
20/26-pin 28-pin 32-pin 28-pin 32-pin 36-pin 40-pin 42-pin 44-pin
300 mil 300 mil 300 mil 400 mil 400 mil 400 mil 400 mil 400 mil 400 mil

Min  Max | Min Max | Min Max | Min Max | Min Max | Min Max | Min Max | Min Max Min  Max
A - |o.140| - o.140| - jo.145[0.132}0.146] - lo.145] - - - |0.145]0.128(0.148]0.128]0.148
A1 fo.020] - fo.025| - lo.o25| - lo.oe2| - lo.025] - - - |o.025] - f[o.025{ - Tlo.o25] -
A2 10.095]0.105{0.095]/0.105]0.086[0.105]|0.105| 115 |0.086|0.115| 0.102 NOM [0.086[0.115[1.105|1.115(1.105]1.115

0.025[0.032 0.028 TYP |0.0260.032]0.024(0.0320.026(0.032 - [0.032{0.026[0.032]0.026]0.032 |0.026]0.032
b ]0.016]|0.022| 0.018 TYP [0.014]0.020{0.013]0.021{0.015{0.020[0.013{0.021[0.015]0.022{0.0150.020]0.015|0.020
¢ |0.008]|0.014| 0.010 TYP |0.006[0.013]0.005(0.0120.007[0.013] - - {0.007]0.014{0.007]0.013{0.007|0.013
D - |0.686] - 10.730]|0.820]|0.830{0.720|0.729(0.8200.830{0.920|0.930{1.015[1.035|1.070]1.080 [ 1.120|1.130
E 10.327]0.347(0.327{0.347|0.330]0.340{0.430]0.440 [ 0.435]0.445 {0.350[0.390 ] 0.435[0.445 | 0.370 NOM | 0.370 NOM
Bl ]0.295|0.305]|0.295{0.305(0.292]0.305]0.395]0.405[0.395]0.405| 0.400 NOM |0.395]0.405[0.395[0.405 [0.395] 0405
E2  10.245]0.285]0.245{0.285(0.250|0.275]0.354]0.378{0.360|0.380 [ 0.435]0.445 [ 0.348]0.390 [0.435 [ 0.445 [0.435 | 0 445
e 0.050BSC | 0.050BSC | 0.050BSC | 0.050BSC | 0.050BSC [0.045[0.055| 0.050BSC | 0.050 NOM | 0.050 NOM

Dimensions in inches
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