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256K x 16 High Speed EDO DRAM

(04/1997)

Features
- Fast Access Time: 50ns/60ns

Pin Assignment (Top View)

40-Pin SOJ 40/44-Pin TSOP-II
- Fast EDO Page Cycle Time: 20ns/25ns vee o T v
cc SS
- EDO Page Mode Operation joeCF0 22 :Il‘gls yoo Eg 4 ots
- Single +5V £10% Power Supply o2 =l 313uois Jos—ls a0 voiz
- Low Power Dissipation e ) e A = A ==
- Individual Byte Control via Dual CAS Inputs e O TR e M = e
- Three Refresh Modes = R e e I
(RAS-only, CAS-before-RAS, & Hidden Refresh) e PR = N e PESEYY o SO
. WE CJ13 28 10cas NcEH14 31 LCAS
- 512-Cycle Refresh in 8ms RAS 12 57— o8 WE 1 303 UcaS
(9 rows and 9 columns) = ) == LR = 7 2 ae
- TTL Compatible NEL EER age x5k
A2 20 25
- 40-pin, 400-mil Plastic SOJ Package, or 40/44- R g T = =
Pin, 400-mil Plastic TSOP Package.
Ordering Information Pin Names
Part Number Speed Package AO - A8 Address Inputs
Em614163A-50 50ns SOJ RAS Row Address Strobe
EM614163TS-50 o0ns TSOP-II UCAS Column Address Strobe
Em614163A-60 60ns SOJ (Upper Byte Contr0|)
(Lower Byte Control)
Key Specifications WE Write Enable
Speed[tRAC[tCAC| tAA [tOEA] tRC | tPC OE Output Enable
-50 | 50ns | 14ns | 25ns | 12ns | 100ns| 20ns I/00 - 1/015 | Data Input/Output
-60 | 60ns | 15ns | 30ns | 15ns |104ns| 25ns vCC +5V Power Supply
VSS Ground
NC No Connection

Overview

The Em614163A is a high speed EDO (Extended
Data Out) DRAM organized in 262,144 words by
16 bits. It supports EDO Page Mode and 16-bit
data width for high data bandwidth applications.
The EDO Page Mode is an accelerated access
that provides a shorter page cycle and a faster
data access time than the traditional Fast Page
Mode.

Compared with Fast Page Mode DRAM, the
EDO DRAM data output will be held valid after
CAS goes HIGH, as long as RAS and OE are held
LOW and WE is held HIGH. This feature allows
CAS precharge time to occur without the output

Etron Technology, Inc.

data going invalid. Therefore, the EDO CAS timing
can be condensed to carry more data out in a
given period.

The Em614163A fully utilizes the EDO Page
Mode advantages. It allows 512 random access
within a page with a fast cycle time as short as
20/25ns.

The Em614163A is ideally suitable for
graphics frame buffers, CD-ROMs, disk drivers,
set top boxes, and DSP applications.

1F, No. 1, Prosperity Rd. 1, Science-Based Industrial Park, Hsinchu, Taiwan, R.O.C.

TEL: (886)-3-5782345 FAX: (886)-3-5779001

Etron Technology, Inc. reserves the right to make changes to its products and specifications

without notice.
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Block Diagram

RAS 1% Clock Generator <«—0 Vee (5V) x 3
LCAS O Circuit O Vss (OV) x 3
TTer e Lower Lower Data-In
UCAS O—’i >
l—‘1'D Buffer <«—0O D00
Upper <—>O po1
WE O 1‘:37 Lower Data
: H Inputs/Outputs
—»-| Lower Data-Out l«—»O po7
.| Buffer
Ad-A8 Column Decoder
_ | Upper Data-In
Buffer l«—>O D08
A «—-O DOY
Upper Data
A Q ’ > sense Amplifier [ . : Inputs/Outputs
1 O—> =5 & 1/0 Control } : :
A Q—» E2 Y : :
A3 O: > 8% S »| Upper Data-Out «—-O D015
4 ) § ol 8¢ Memory Cell »| Buffer
A Q zs (|| &)
A O— S5 al = |
' o > - g [ O OE Output
A Enable
Input
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vgg | VT -0.5t0+7.0 \
Supply voltage relative to Vgg Vee -0.5t0 +7.0 V
Short circuit output current louT 50 mA
Power dissipation Pt 1.0 W
Operating temperature TopT Oto+70 °C
Storage temperature TsT1g -551t0 +125 °C
Capacitance
(Ta =25°C; Vcc = 5V+10%; f = 1MHz)
Parameter Symbol| Typ [ Max | Unit Note
Input capacitance (A0 - A8) Ci1 i 5 pF 1
Input capacitance (RAS,UCAS LCAS WE OE)| Cj i B 7 pF 1
Output capacitance(l/O0 - 1/015) Cio i 5 pF 1,2

Notes:

1. Capacitance measured with Boonton Meter or effective capacitance measuring methods.
2. LCAS = UCAS= V|4 to disable Dout.

Truth Table
Addresses
Function RAS |LCAS|UCAS| WE | ©E | R tc DQs Notes

Standby H He X He X X X X X High-Z
Read: Word L L L L ROW | COL |Data-outt

) Lower byte, data-out
Read: Lower Byte L L H L ROW | COL Upper byte. high-Z

. Lower byte, high-Z
Read: Upper Byte L H L H L ROW | CcOL Upper byte. data-out
Write: Word .
(Early Write) L L L L X ROW | COL |Data-in
Write: Lower Byte Lower byte, data-in
(Early) L L H L X ROW | COL Upper byte, high-Z
Write: Upper Byte Lower byte, high-Z
(Early) L H L L X ROW | COL Upper byte, data-in
Read Write L L L HelL LeH ROW [ COL |Data-out, Data-in 1,2
EDO-Page- |1st Cycle L He L He L H L ROW | COL [Data-out 2
Mode Read |2nd Cycle L He L He L H L n/a COL |Data-out 2
EDO-Page- |1st Cycle L He L He L L X ROW | COL [Data-in 1
Mode Write |2nd Cycle L He L He L L X n/a COL |Data-in 1
EDO- 1st Cycle L He L He L HelL LeH ROW | COL |[Data-out, Data-in 1,2
Page-Mode .
Read-Write 2nd Cycle L HelL HelL Hel LeH n/a COL |Data-out, Data-in 1,2
Hidden Read LeHe L L L H L ROW | COL |Data-out 2
Refresh Write LeHeo L L L L X ROW | COL [Data-in 1,3
RAS# only refresh L H H X X ROW n/a |High-Z
CBR Refresh He L L L X X X X High-Z 4
Note:
1. These WRITE cycles may also be BYTE WRITE cycles (either LCAS or UCAS active).
2. These READ cycles may also be BYTE READ cycles (either LCAS or UCAS active).
3. EARLY WRITE only.
4. At least one of the two CAS signals must be active (LCAS or UCAS),
Preliminary 3 April 1997
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Recommended Operating Conditions

Parameter Symbol Min | Typ Max Unit Notes
Supply voltage Vgg 0 0 0 V 2
Vee 4.5 5.0 5.5 \Y 1,2
Input high voltage VIH 24 i BVeet+t03 \% 1
Input low voltage VL -0.5 i B 0.8 \Y 1,3
Notes:

1. All voltage referenced to Vgs.

2. The supply voltage with all V¢ pins must be the same level.
The supply voltage with all Vgg pins must be the same level.

3. V| Min. =- 1.2V for pulse width § @Jns.

DC Characteristics
Ta=0to +70°C; Vce = +5V + 10%, Vss = OV

Em614163A
Parameter Symbol Test Conditions - 50 - 60 Unit [Notes
Min Max | Min Max
RAS cycling
Operating current TCAS TUCAS : _ _
P 9 icc1 | LCAS, UCAS cycling 180 150 | A |12
IRC = min.
RAS, LCAS, UCAS =VIH
Dout = High-Z - 2| - 2
Standby current ICC2 mA
RAS, LCAS, UCAS, OE =
VCC-0.2v - 1| - 1 mA
Dout = High-Z
RAS -only refresh Icc3 tRAS cygling, CAS = VIH _ 180 | - 150 | mA 5
current RC = min.
RAS = VIH
Standby current 1CC5 LCAS, UCAS =vVIL - 5| - 5 mA 1
Dout = enable
CAS -pefore-RAS IRC = min.
ICC6 Shc FREE . - 180 | - 150 | mA
refresh current RAS, CAS cycling
Fast page mode Icc7 | tPC = min. 180 150 | mA | 1,3
current
Input leakage I | ovi @ni Gcc 210 10| -10 10| mA
current
Output leakage ovi uti @&C
current ILO Dout = Disable 10 10 10 10 [ nmA
Output high voltage VOH IOH = - 2.5 mA 2.4 2.4 \%
Output low voltage VOL IOL =+ 2.1 mA 0.4 04| V
Notes:

1. Icc depends on output load condition when the device is selected. Icc-max is specified at the output
open condition. -

2. Address can be changed once or less while RAS=V, .

3. Address can be changed once or less while LCAS and UCAS =v.

4. All the Vc pins shall be supplied with the same voltage. And all the Vgg pins shall be supplied with the
same voltage.
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AC Characteristics (23 4.9)

(Ta=0to +70°C; Vcc = 5V+10%, Vss = 0V)

Test Conditions
- Input rise and fall times: 5ns

- AC test condition, input pulse levels 0V to 3V

- Output load: 2 TTL loads and 100pF
- Output timing reference levels: Vo = 2.0V

VoL = 0.8V
Read, Write, Read-Modify-Write and Refresh Cycles
(Common Parameters)
Em614163A
Parameter Symbol - 50 - 60 Unit | Notes
Min Max | Min Max

Random read or write cycle time trc | 100 - 104 - ns 1

R_ASprecharge time tRp 40 - 40 - ns

RAS pulse width tras | 50 (100,000 60 |100,000( ns 6

U/LCAS pulse width tcas | 8 [100,000( 10 [100,000| ns 7

Row address setup time tASR 0 - 0 - ns

Row address hold time tRAH 8 - 10 - ns

Column address setup time taAsc 0 - 0 - ns

Column address hold time tcanH 8 - 10 - ns

RAS to U/LCAS delay time tRep | 14| 36 | 14 | 45 ns

RAS to column address delay time | tran | 11 25 12 30 ns 10

Column address to RAS lead time | tRAL | 24 - 30 - ns

RAS hold time tlRqH | 8 - 10 - ns

U/LCAS hold time tcsH | 50 - 55 - ns

%mn address hold time from (AR 40 _ 50 _ ns

Write command timefrom RAS twer | 40 - 50 - ns

Data-in hold time from RAS thHr | 40 - 50 - ns

U/LCAS to RAS precharge time tcrRp | S - S - ns 11

OE to Din delay time toFrn | 8 - 10 - ns

Transition time (rise and fall) tT 1 50 1 50 ns 12

Refresh period tREF - 8 - 8 ms

CAS to output in Low-Z tcLz 0 - 0 - ns
Preliminary 5 April 1997
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Read Cycle
Em614163A
Parameter Symbol - 50 - 60 Unit Notes
Min | Max | Min | Max
Access time from RAS 'RAC - 50 | - | 60 ns 13
Access time from U/LCAS tcAC - 14 - 15 ns |14, 15, 16
Access time from column address tAA - 25 - 30 ns 15, 17
Access time from OE toEA - 12 - 15 ns
Read command setup time tRCS 0 - 0 - ns 8
Read command hold time to U/LCAS tRCH 0 - 0 - ns 11, 18
Read command hold time to RAS IRRH 0 - 0 - ns 18
Output buffer turn-off time toEE 0 8 0 10 ns 19
Output buffer turn-off OE togz 0 8 0 10 ns 19
Write Cycle
Write command setup time twes 0 - 0 - ns 8, 20
Write command hold time tweH 7 - 10 - ns 8
Write command pulse width twp 7 - 10 - ns
Write command to RAS lead time tRwiI 12 - 12 - ns
Write command to U/LCAS |ead time tewi 8 - 10 - ns 21
Data-in setup time tps 0 - 0 - ns 22
Data-in hold time tpy 8 - 10 - ns 22
OE hold time from WE tOFEH 8 - 10 - ns
Read-Modify-Write Cycle
Em614163A
Parameter Symbol - 50 - 60 Unit | Notes
Min | Max | Min | Max

Read-modify-write cycle time trwe | 126 | - 140 | - ns
RAS to WE delay time trwn | 68 | - | 77 | - ns 20
U/LCAS to WE delay time tcwn | 32 - 32 - ns 20
Column address to WE delay time tawn | 43 | - | 47 | - ns 20
Refresh Cycle
U/LCAS i

setup time tesr 5 . 5 . ns 8
(CAS-before-RAS refresh cycle)
U/LCAS i
Z-&AS hold time teur | 20| - |10 - | ns | 12
(CAS-before-RAS refresh cycle)
RAS precharge to U/LCAS hold time| trpc | 5 - 5 - ns 8
U/LdCAS precharge time in normal tepny | 20 | - 10| - ns 23
mode
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Em614163A
EDO Page Mode Cycle
Em614163A
Parameter Symbol - 50 - 60 Unit | Notes
Min | Max [ Min | Max

EDO page mode cycle time tpc 20 - 25 - ns 25
EDO page mode U/LCAS precharge top 8 _ 10 _ ns 23
time
EDO page mode RAS pulse width trasp | - |[100000| - |100000( ns 24
Access time from U/LCAS precharge| tCpA - 30 - 35 ns |11, 15
RAS hold time from U/LCAS

t 30 - 35 - ns
precharge CPRH
EDO page mode read-modify-write
cycle U/LCAS precharge to WE tcpw 48 - 55 - ns 11
delay time
EDO page mode read-modify-write _ _
cycle time trrwC | 64 66 ns
OE low to CAS high setup time tOES 5 - 5 - ns
OE high hold time from CAS high | toFHc | 8 - 10| - | ns
OE high pulse width toep 7 - 10 - ns
OE setup prior to RAS during hidden

t 0 - 0 - ns
refresh cycle ORD
Data output hold after CAS low tcoH | 5 - 5 - ns
Output disable delay from WE twHz | O 13 13 ns
WE pulse width for output disable

— t 7 - 7 - ns
when CAS high Wp7
Counter Test Cycle
U/LCAS precharge time in counter tcpT | 30 _ 30 _ ns | 23
test cycle
Preliminary 7 April 1997
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Notes:

1.
2.

&

© © N oG

11.
12.

13.

14.
15.
16.
17.
18.
19.

20.

21.
22.

23.
24,
25.

Assume tt = 5ns.

An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycles (RAS-only
refresh cycle or CAS-beofre-RAS refresh cycle). If the internal refresh counter is used, a minimum of eight CAS-
before-RAS refresh cycles are required.

In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to the device.

When both LCAS and UCAS go low at the same time, all 16-bits data are written into the device. LCAS and
UCAS cannot be straggered within the same write/read cycles.

All the Vcc and all the Vgg pins shall be supplied with the same voltages.

tras(min) = tryyp(mMin) + tryy (Min) + t1 in read-modify-write cycle.

tcas(min) = toywyp(min) + toyy (Min) + ty in read-modify-write cycle.

tasc: tcaH: tRes Iesr: twes: tweH: and tgrpc are determined by the earlier falling edge of UCAS or LCAS.

Operation with the trcp(max) limit insures that tgac(max) can be met. tpcp(max) is specified as a reference
point only: If trcp is greater than the specified trcp(max) limit, then access time is controlled exclusively by tcac.

Operation with the tgap(max) limit insures that tgpc(max) can be met. tgap(max) is specified as a reference
point only: If tg Ap is greater than the specified tg op(max) limit, then access time is controlled exclusively by taa.
tcrp: tCHR: tRCH: tcpa and topyy are determined by the later rising edge of UCAS or LCAS.

Viy(min) and V| (max) are reference levels for measuring timing of input signals. Also, transition times are
measured between V|4 and V|| .

Assumes that trepftrep(max) and tgapftrap(max). If trep Or trap is greater than the maximum
recommended value shown in this table, tg o €xceeds the value shown.

Assumes that tgcp® trep(max) and tgap® trap(Max).

Access time is determined by the longer of tpa or tcac Of topa-

tcac is guaranteed for one TTL and S0pF load.

Assumes that trcpEtrep(Max) and tgapftrap(Max).

Either trcH Or trrH Must be satisfied for a read cycle.

topp(max) and tOEz(max) define the time at which the output achieves the open circuit condition and is not
referenced to output voltage levels. The topp is determined by the later rising edge of RAS or CAS.

twes tRwD: tcwp and tayp are not restrictive operating parameters. They are included in the data sheet as
electrical characteristics only; if tycg® tywcs(min), the cycle is an early write cycle and the data out pin will
remain open circuit (high impedance) throughout the entire cycle; if tgywp®trywp(min), tCWDs tcywp(min),

tawD? tawp(min) and tepy® topy(min), the cycle is a read-modify-write and the data output will contain data
read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at
access time) is indeterminate.

tcwL shall be satisfied by both UCAS, LCAS.

These parameters are referenced to UCAS or LCAS |eading edge in an early write cycle and to WE edge in a
delayed write or a read-modify-write cycle.

tcpn: tep and topt are determined by the time that both UCAS and LCAS are high.

trasp defines RAS pulse width in fast page mode cycles.
Assume tt = 2ns.
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Timing Waveforms

1”_Read Cycle
~ trRC >
A tRAs o] |« RP_
RAS \ Z_ X
tcsH | | < tcrP >
treD 'RsH >
t t
T < cAs
UCAS 4
LCAS N 2
L
tRAD < tRAL >
tasr | | tRaH tasc AtCAH
Address Row Q\ Column i
| ¢ 'RRH
¢ tRcH
RCS [ > D J— »
WE \
t
pzC tcpp
* OPEN £
DN % \
t
_|tozo | <2,
_ A j’
OE A %_
toea togz
_ teac
tan I - ¢t0FF >
trac |
Y A
D, D )
ouT { out )
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1" Early Write Cycle

_ tre >
_ trAS ol [« RP_,
RAS  —\ Y \
- tesh o] |<_tcrP -
'rReD >l < 'RsH >
t t
T, - CcAS
UCAS /
LCAS N /
tasr || traH tasc || tcan
- |
Address Row Column _><
twes
t
WCH -
WE 4
X 7
t
los || ton R
A 'S
Din Pin r
N 7]
OPEN
Dout
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I Read-Modify-Write Cycle

trwec

A

- tRas - trp

RAS \|

t
T » |[e—
< 'RCD - tcas R
UCAS X
LCAS S /
_ 'RaD o N 7
tasr | |tRA tasc || tean
Address Row <>§ Column
tres | |e—o |— fcwp - 14_40"\’
AV > | _trwi
- tRwp J
- ™ twe
_ / AN
WE / X- £
t o
pzC . < .
DS
RN OPEN /
Din / A Din
7 A
t toEH
oDD B
tbzo J «
L -
o % /] \
toea -+,
LA » OEZ
< AA .
_  trac -
< *l/
Dout Dout
Preliminary 11
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I Delayed Write Cycle

Preliminary

- trc
< NS > rp
RAS —\|
N 7 \—
- tcsh »| |l _tcrP
-< treD - 'RSH >
t t
- T ple—o < CAS >
UCAS \ Y
LCAS S Z
. i
tasr| | tRAH tasc || tean
-« -« [«—>
Address Row Column ><
towr
tres >
- < RWL
WE
Diy
- ] R
toez
{ Invalid .
D
out Dout A
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T EDO Page Mode Read Cycle

trASP
b -
- L
t trp
CPRH
- > -4 Ll
RAS —\ Z__A_
\k 7
t
T
tesh trc tRsH
< > - > -
t t t t t CRP
. RCD alelhS | | fep cAs cp teas —»
— > - «—> |e >
UCAS
LCAS )& Z_ 3\ / 'S /
K 7 7 N
(RAL
tRAD < >
- >
tasr | [tran asc| |tcan tag tcan tasc tcan
|| [—p
A A
Address Row Column 1 Column 2 Column N
N
It RRH
PR 'Rcs < >
B -+ t
t t tRCH RCH
RCS | 4 - RCH g <>
< > >
4 B 3
" _/ \ \
N OPEN X |oPen 7[-5( OPEN
DiN {
T B NI
t t
OED OED
— | —r-
OEHC toep
nad <
— . — - ’_ 3 _[
o SY 7 SY Sr
toEA toEa toea
% < > -
t 'bES teac la——1p tcac
CAC |a—-
ta
P < >
~ > tdpa >
P trac - torF w9
t 3
OEZ
[ > -
D P4 7
ouT q
< Dout 1 - A
-
>
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“TEDO Page Mode Early Write Cycle

tRASP trp
< -
RAS \ |
X 7
a— t t
- ‘csH . PC < t
< > lae—— » - crp
trep  yteas || _tep || teas tep toas >
UCAS
Lors N AN N I
Y N
tAsR | |tran tasc | |tcan tase | |tcan tasc| |tcan
< <P || [
Address Row Column 1 Column 2 Column N
twes| |twen twes | |twen ‘wes | |twen
N Vi /I
tos | | toH
<P
Din Din 1
OPEN
Dout
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EDOPageMode ReacVodkANiEE Oyt
trRASP o
-
t
L CPRH g | tRp
- >
| -
-
RAS 5\
v IR ]
1
> - 'pPRWC > o
tep < tep ¢
t
¢ cAs
= <-ipo—-le—cas > L teas - >
- >
ko A\ N WY
N /N /N ]
X 7 7
<lrao
tAsr ! .
tAS(‘ | ASC ASC
r— gl
RAH tean t caH Lean
Y 4
Address
ow \, Column 1 - Column 2 L Column N
S towL tepw fowL te
- > [ e »| de> Lepyr—o| /b
tAwD tawD
tawn 4 N > |'RwL
t tred RCS -
cwD = t il
- - g Lews > |t @SV
l
\L X.\ X S\ /
WE y N ™~
tres twp twp twp
¢ ths tbs
DS >
- >
oH U oH
DHA
o \ pPEN A\ A 5( oPEN A\ Hin DPEN Sin
IN Al ) A A N
/ Y
t
oed _ OED
>—- —
 oED
<« |toey toEH |
toEH -

<+ gac " |'chc < tcac
LV [ Anla—
> thl |
<>
tRAC t - > t t
- r OEZ CPA OEZ > OEZ
oy

]
-0
C
L~
LS|
/'
O
0
>
L Il
A

Dout N
Dout 1 Dout 2
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Read Cycle with WE Controlled Disable

RAS
- tcsh _
_ treD
ty teas
_ > - - >
UCAS
[CAS 53 Zl
tRAD
tasr | [tRAH asc || tcan
Wi )
Address Row Column
AN i
t
tRes | > RCH
< > tRRH
/4 all
WE
it Ctwhz
DZC
by _E OPEN z—
Y, N
It tobp
_[ozo - _
— X 4
OE /
t
|_OEA . loez |
teac o
tAA - Lt
trac - >
D ‘5 N
ouT ouT
N /]
cLz
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I_EDO-Page-Mode Read-Early-Write Cycle

RAS —
tesH
- >
treD
¢ < > ¢ tcas
T CAS
— T olle— « S < >
UCAS ( §
LCAS 31'\ 24 ,\
N y, tep i\ T
trRAD
t t
AS
A CAH
tasr tRAH tasc t CAH
Y A
Address Row Column Column
N y
'ReH
tres |¢—> D —
twes tweH
WE A
t
;s UoH
s
R OPEN
DN _E i Din z
OE
toga
>
>
tcac
te [—> twHz
AA
P EAA—
trac _:
A N
ez
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TRAS-Only Refresh Cycle

tre R
- tras ol |e G -
RAS —————\ / 2
| ) \
t T - oy
t trRPc terp
¥ X /4
UCAS / \_/
LCAS
Lasr t RAH
>
Address Row
toFF
OPEN
Dout
"W CAS-Before-RAS Refresh Cycle
- tre ol tre .
trp tRAS trp tRAS Trp
- »> - > -«
A LV AN A
RAS J ¢ 7 \—
T e
t t
t RPC CRP
g BNy B
tepn | (LGSR | [tcHR tepn S tehr
UCAS X
—= _/ 7 N
LCAS
Address
torF
OPEN
Dout
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1__Hiden Refresh Cycle

< tRC ala tRC » | = tRC
t t
J trns - RAS < RP
(READ) (REFRESH) (REFRESH)
RAS —\|
tr < t
t CRP
_RsH | <R L] | SR
treb b i teas L
UCAS \ /
LCAS \ /
e | tRAL
tasr | | tran tasc tcan
P <> [+—>
/
Address Row | Column
_ |'reH
tres t
- > RCH
B ¥ 'a
WE
t
~ |'oze 20,
x OPEN 7
Din iy \
_ S
3 thzo tobp
A Y
OE p!
N
| loea toEz
< tPAF >
. thn torF
RAC |« > < >
4 N
Dout { Dout —
7
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I CAS Before RAS Refresh Counter Check Cycle (WRITE)

_ trp || trAS « RP_
RAS
UCAS
LCAS
tasc| | tcaH
Address Column
twes tweH
WE —Y 7—
tcpp tps tpH tpzc
Din Din
OE
torr
OPEN
Dout
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Outline Drawing

40-Pin SOJ

40 21
OOOOOOOO0OO0O0O0OO0[[m0OrT — a

O

o O )

NN N N N N N N N N N N N N N N I 4
1 20

b

D

A2

RO R

Seating Plane | | b1l

Symbol Dimension in inch Dimension in mm

Min Num Max Min Num Max
A - - 0.144 - - 3.66
Al 0.025 - - 0.64 - -
A2 0.105 0.110 0.115 2.67 2.79 2.92
bl 0.026 0.028 0.032 0.66 0.71 0.81
b 0.016 0.018 0.022 0.41 0.46 0.56
C 0.008 0.010 0.014 0.20 0.25 0.36
D - 1.025 1.035 - 26.04 26.29
E 0.395 0.400 0.405 10.03 10.16 10.29
Le] 0.044 0.050 0.056 1.12 1.2 1.42
el 0.348 0.368 0.388 8.84 9.35 9.86
HE 0.430 0.440 0.450 10.92 11.18 11.43
L 0.088 0.098 0.108 2.24 2.49 2.74
S - - 0.050 - - 1.27
Y - - 0.004 - - 0.10
g 0° - 10° 0° - 10°

NOTE :

1. Dimension D Max & S include mold flash or tie bar burrs.

2. Dimension b1 does not include dambar protrusion/intrusion.

3. Dimension D & E include mold mismatch and are determined at the mold parting line.
4. Controlling dimension : inch

5. General appearance spec. should be based on final visual inspection spec.
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Symbol Dimension in inch Dimension in mm
Min Num Max Min Num Max
A - - 0.047 - - 1.20
Al 0.002 - - 0.05 - -
A2 0.037 0.039 0.041 0.95 1.00 1.05
B 0.010 0.014 0.018 0.25 0.35 0.45
c - 0.006 - - 0.15 -
D 0.721 0.725 0.729 18.31 18.41 18.51
E 0.396 0.400 0.404 10.06 10.16 10.26
[e] - 0.031 - - 0.80 -
HE 0.455 0.463 0.471 11.56 11.76 11.96
L 0.016 0.020 0.024 0.40 0.50 0.60
L1 - 0.031 - - 0.80 -
S - - 0.036 - - 0.93
y - - 0.004 - - 0.10
q Oo _ 50 Oo _ 50
NOTE :

1. Dimension D&E do not include interiead flash.
2. Dimension B does not include dambar protrusion/intrusion.
3. Dimension S includes end flash.

4. Controlling dimension : MM
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