1M x 32 Bit 5V
EDO SIMM

Extended Data Out (EDO) DRAM SIMM

321006ES51T02JF 72 Pin 1Mx32 EDO SIMM
Unbuffered, 1k Refresh, 5V

General Description
Pin Assignment

The module is a IMx32 bit, 2 chip, 5V, 72 Pin Pin# Symbol Pin# Symbol Pin# Symbol Pin# Symbol
- 1 Vss 19 NC 37 DQ17 55  DQI2
SIMM modul_e consisting of (2) IMx16 (SOJ DRAM. 5 DQO 20 DO 38 DO35 56 DOSO
The module is unbuffered and supports Extended Data 3 DQ18 21 DQ22 39 Vss 57 DQ13
Out (EDO) page mode access. 4 DQ1 22 DQ5 40 CASO* 58 DQ3l
5 DQ19 23 DQ23 41 CAS2* 59 Vee
6 DQ2 24 DQ6 42 CAS3* 60 DQ32
7 DQ20 25 DQ24 43 CASl* 61  DQl4
8 DQ3 26 DQ7 44 RASO* 62  DQ33
9 DQ21 27 DQ25 45 NC 63  DQI5
10 Vee 28 A7 46 NC 64  DQ34
11 PD5 29 NC 47 WE* 65  DQ16
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PD1
14 A2 32 A9 50 DQ27 68 PD2
15 A3 33 NC 51 DQ10 69 PD3
Features 16 A4 34 RAS2* 52 DQ28 70 PD4
17 A5 35 DQ26 53 DQ11 71 NC
JEDEC-Standard 72-pin Single Inline Memory 18* X CtivAe?_OW 36 DQ8 4 DQ29 12 Vss
Module (SIMM)
Unbuffered
60ns access time
Supports Extended Data-out (EDO) access cycles
Based on 1IMx16 DRAM
Power Supply: 5.0V £ 0.5V
16ms, 1024-cycle refresh
Supports RAS-Only-Refresh (ROR), CAS-before-
RAS (CBR) refresh and Hidden refresh cycles
Seven Presence Detect (PD) lines
LVTTL Compatible Inputs and Outputs
One External Bank
Tin PCB connector
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Block Diagram

X32 DRAM SIMM, 1 BANK with X16 DRAMs

DQ(9:16)

CAS O

DQ(0:7)

Ul

ﬂ RAS 2 | ﬂ

- CASO — -

DQ(27:34) U2

CAS1 —

DQ(18:25)

AO-AN ——» A0 - AN: DRAMs U1 - U2

0.22UF, 2 CAPS PER IC

VCC l l » Ul-U2
VSS T T » Ul-U2
PD: JUMPERS: J1 - J4
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1M x 32 Bit 5V
EDO SIMM

Pin Descriptions

Pin Name Function
RASH Row Address Strobe RASH is used to strobe row addresses.
CASH Column Address Strobe | CAS# is used to strobe column addresses
WE# Write Enable WE# is used to control read/write cycles.
A# Address Lines Address lines are multiplexed to specify the row and column address.
DQO0-DQ35 DataLines Data input/output lines.
Vdd Power Supply Power Supply 5V+0.5V
Vss Ground Ground
PD# Presence Detect Lines Presence detect lines are used to specify Module type. Lines are either
grounded or NC in module (see Presence Detect Matrix).
NC No Connection Lineis not connected in module.

Presence Detect Matrix
Module Type PD1 PD2 PD3 PD4
321006ES51T02JF Vss Vss NC NC
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Absolute Maximum Ratings

Parameter Symbol Value Units
Voltage on any pin relativeto Vss Vin -1.0to0 7.0V V
Short circuit output current lout 50 mA
Power dissipation Pt 2 W
Operating temperature Topr 0to +70 °C
Storage temperature Ts -55t0 +125 °C

NOTE:  Permanent damage may occur if absolute maximum ratings are exceeded.
Device should be operated within recommended operating conditions only.

DC Characteristics (To =0to 70C, Vcc = 5.0V = 0.5V)

Parameter Symbol Min Typ Max Units Note
Supply voltage Vss 0 0 0 \

Supply voltage Vce 4.5 5.0 5.5 \ 16
Input high voltage Vih 2.4 - Vcee+1.0V \ 16
Input low voltage Vil -1.0 - 0.8 \ 16
Output high voltage Voh 2.4 - - \

Output low voltage Vol - - 04 \

DC Current Consumption (Ta =0to 70C, Vcc = 5.0V £ 0.5V)

Parameter Symbol Test Condition -60 Unit Note
Standby Current (TTL) lcc (RASH = CASH=Vn) 4 mA 17
Standby Current (CMOS) lcco All inputs=Vcc - 0.2V 2 mA 17
Operating Current Random Read/\Write lccs RASH, CASH#, address cycling. tre = troming 254 mA 17,18
Operating Current Fast Page Mode lcca RASH =V, , CASH#, Address cycling. tec = teoming N/A mA 17,18
Operating Current EDO Page Mode lces RASH =V, , CASH#, Address cycling. tec = tegming 98 mA 17,18
Refresh Current: RAS#—OnIy lccs RASH cycling, CASH=V y; tre = tRC[MIN] 254 mA 17
Refresh Current: CAS# before RASH [ RASH, CASH#, address cycling tre = treming 254 mA 17
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Capacitance (Ta=0to 70C, Vcc =5.0V + 0.5V, Vss = 0V)

Parameter Symbol Typ Max Units Note
Input capacitance (Address) Ci - 10 pF
Input capacitance (WE#, OE#) C - 14 pF
Input/Output capacitance (Data) Cio - 7 pF
Input capacitance (CASH) Cis - 7 pF
Input capacitance (RASH) Cus - 7 pF

AC Characteristics (Ta =0to 70C, Vcc = 5.0V £ 0.5V, Vss = 0V)

Parameter Symbol -60 Units Note
Min Max

Access time from column address taa 30 ns 3,514

Column address setup to CAS# precharge tacH 15 ns

Column address hold time (from RAS#) tar 50 ns

Column address setup time tasc 0 ns

Row address setup time tasr 0 ns

Access time from CASH# teac 17 ns 3,4,14

Column address hold time tean 10 ns

CAS# pulse width tcas 10 10 000 ns

CAS# to output in Low-Z torz 3 ns

Data output hold after CAS# LOW teon 3 ns

CAS# precharge time tep 10 ns

Access time from CAS# precharge tera 35 ns

CAS# to RASH precharge time terp 5 ns

CAS# hold time tesn 50 ns

WRITE command to CAS# lead time towL 10 ns

Data-in hold time ton 10 ns 11

Data-in setup time tos 0 ns 11

Output buffer turn-off delay torr 0 15 ns

EDO Page-mode read or write cycle time tec 25 ns

Access time from RASH# trac 60 ns 2,3

RAS# to column address delay time traD 15 30 ns 9

Row-address hold time tran 10 ns

RAS# pulse width tras trasp 60 10 000 ns

Random read/write cycle time tre 104 ns

RAS# to CASH# delay time trep 20 43 ns 8

Read command hold time tren 0 ns

Read command setup time tres 0 ns

Refresh Period (1024 cycles) trer 16 ms 15

RAS# precharge time trp 40 ns

RAS# to CAS# precharge time trrc 5 ns

READ command hold time trrH 0 ns

RASH# hold time treH 17 ns

WRITE command to RAS# lead time trwL 15 ns

Transition Time t 2 50 ns 7
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AC Characteristics (Ta =0to 70C, Vcc = 5.0V £ 0.5V, Vss = 0V)

Parameter Symbol -60 Units Note
Min Max
WRITE command hold time twen 10 ns
WRITE command hold time (RAS# referenced) twer 45 ns
WE# command setup time twes 0 ns 10
Output disable delay from WE# twhz 0 15 ns
Write command pulse width twe 5 ns
Notes
1. AC messurements assume tr = 5ns
2. Assumesthat trep £ trep (Max.) and trap 3 trap (Max.). If trep OF trap iS greater that the maximum recommended value shown in thistable, trac

exceeds the value shown.

3. Measured with aload circuit equivilaent to 1 TTL load and 100pF.

4. Assumes that trep 3 tred (max), trap £ trap (max)

5. Assumes that trep £ tred (max), trap 3 traD (max)

6. torr (Max.) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

7. Vih (min.) and Vil (max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Vih and Vil.

8.  Operation with the trep (Max.) limit insures that trac (Max.) can be met, trcp (Max.) is specified as areference point only, if trep is greater that the
specified trep (Max.) limit, then the access time is controlled exclusively by tcac.

9.  Operation with the trap (Max.) limit insures that trac (Max.) can be met, trap (Max.) is specified as areference point only, if trap is greater that the
specified trap (mMax.) limit, then accesstime is controlled exclusively by taa.

10. Early writecycle only (twes? twes (Min.))

11. These parameters are referenced to CAS* leading edge in an early write cycle.

12. Aninitia pause of 100usis required after power up followed by a minimum of eight initialization cycles (any combination of cycles containing RAS*
clock such as RAS* only refresh)

13. trasc defines RAS* pulse width in fast page mode cycles.

14. Accesstimeisdetermined by the longer of taa OF tcac OF tace

15. trer defined is 1,024 refresh cycle.

16. All voltages referenced to Vss

17. Typical maximum current consumption levels

18. Column address changed once per cycle
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READ CYCLE
tRC
tras tep
RAS /!
tCSH
tRSH tRRH
F tCRP tRCD tCAS
CAS /
tAR
tRAD tASC tCAH
\’: tASR tRAH o tACH
ADDR 7k Row W7 coLumn ROW
tRCS tRCH
WE o
\/ tRAC
k
teac tol:l:E
tCLZ
DQ OPEN m VALID DATA—— OPEN
7/, DONT CARE
W UNDEFINED
tre
tons L tee
_ [
RAS /
test
trsh
k terp trep teas
CAS / Oy /
tar
trap fasc tean
K tasr tran Ny tach
ADDR 7N ROW X777 coLumN ) row
tewe J
5
tewi
twer
twes twen
o e
WE
Ios ton
DQ VALID DATA
7/, DONT CARE
W UNDEFINED
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EDO-PAGE-MODE READ CYCLE

RASP
A

RAS
tCSH tPC tRSH

\F tCRP tRCD tCAS tCP tCAS tCP tCAS tCP ﬁ‘

cAS F i X
tAR
tRAD tACH tCAH tCAH
tASR tRAH ﬂ‘ tASC tCAH tASC tCAH ﬂ‘ tASC tCAH ﬂ‘

ADDR 7% row W) corumn X/ corumn K% coLumn K7 ROW

tRCH

tres

- [
j‘ t t,

WE
tAA tAA AA
tRAC tCPA tCPA
teac teac teac tore
tCLZ% ’e tCOH% ’e tCLZ% ‘e
DQ OPEN ®HC o L R @ S Foren
7/, DONT CARE
WX UNDEFINED
EDO-PAGE-MODE READ-EARLY-WRITE CYCLE
{rasp tRHp
RAS / K
tCSH
o tpe tren
t t t t t t t t
\’: CRP RCD CAS CP CAS T[ CP CAS CP >
S / \

CAS /

tar
trap tach
K tasr tran tasc tean tasc tean S tasc tean 3
ADDR 7//X  Row _ X[JJJX  COLUMN (&) COLUMN (8) 1/ COLUMN (N) [/ ROW
tRCH%‘ [<—
tres twes twen
WE 7 b *
L tan tepa
trac teac
tcAc t(:OH twr-g P tDS tDH
DQ OPEN VALID Dout VALID Dout }——  VALID Din
77/, DONT CARE
% UNDEFINED
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FAST/EDO-PAGE-MODE EARLY-WRITE CYCLE

tRASP le_RP ﬁ‘
RAS /A
tCSH tPC tRSH
\/tCRP tRCD tCAS tCP tCAS tCP tCAS %, tCP \{
cas  / / ! Wi X
tAR
tRAD tACH tACH tACH
\F tASR tRAH ﬁ‘ tASC tCAH tASC tCAH ﬁ‘ tASC tCAH ﬁ‘
ADDR 7% row Nk coLumn CoLuMN K7/ coLumn K ROW
tC\/\/L J tC\/\/L tC\/\/L
tWCS tWCH tWCS tWCH tWCS tWCH
twe twp twp
tWCR tRWL
k
tDS tCAC | tDS tDH | tDS tDH
DQ VALIDDATA [k VvALDDATA X/ VALID DATA
77/, DONT CARE
% UNDEFINED
( with /WE-controlled disable )
RAS %
tCSH
\F tCRP tRCD tCAS \F tCP T[
CAS / ‘
tAR
tRAD
¢ tASR S tRAH tASC tCAH ‘;tASC;
ADDR /) ROwW Kt coLumN ) COLUMN
tres tren, ez FRCS
WE / ‘ t e
AA
tRAC
tCAC t'WHZ | tCLZ
;tCLZ ‘
DQ OPEN R vALID DATA }—OPEN—[Y

7/, DONT CARE

it

UNDEFINED
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/RAS-ONLY REFRESH CYCLE
tee
\F 1:RAS T[ \F tRP
RAS N 7 A\
tere tRPC‘
CASL / CASH / X/
L ber toan
N ‘ 7l
ADDR % ROW /) ROW
Q OPEN
WE
7/, DONT CARE
W% UNDEFINED
CBR REFRESH CYCLE
( Addresses = DON'T CARE )
L tRP tRAS JL tRP N tRAS N
- < < i F W
RAS N % “ﬁ ¥
‘tRPC
i tep \tCSR tonr S ‘tRPC i\/tCSR tonr N
CAS 7 &‘ / J 1/
DQ OPEN
ture | twrr ture | | twri
WE /i kY /i kY,
7/, DONT CARE
% UNDEFINED
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OUTLINE DRAWING

4.250"+/-.005"

3.984"+/-.005"

0.133"+/-.005" =

1.992"+/-.005" ——=

! |

0.750"+/-.005"

0.250"+/-.005"
0.080"+/-.005" =

R0.062"+/-.004"
R0.062"+/-.004"

SEE DETAIL A

0.250"+ /-.005" =

—=>

|<—0.250"+/-.002"

1.750" REF.

SECTION A - A
BOARD CONSTRUCTION

SILK SCREEN TOP SIDE

/SOLDER MASK TOP SIDE

LAYER t: ( TOP SIDE )
] DIELECTRIC
e LAYER 2: ( GND PLANE )
FINISHED LAYER 3: ( INNER LAYER )
THOKNESS DIELECTRIC LAYER 4: ( INNER LAYER )
0.050"+.003" L :
DIELECTRIC LAYER 5: ( PWR PLANE )
[ DIELECTRIC
LAYER 6: ( BOTTOM SIDE )

(NO SCALE) “—SOLDER MASK BOTTOM SIDE

SIDEVIEW

S
=)
&)

.

"
(MAX WIDTH)

T | W

SOJ | 150 | 200

All unitsarein mils

SILK SCREEN BOTTOM SIDE

2_@ 0.125"+/-.002"
3.750"+/-.002"

}
| I
A
Y
0.400"+/-.005"

=

DETAIL A
(NO SCALE)
039"+/-.002" ———{ =
050"+/-.002" = <
1WUOM'DDD
BOARD EDGE
0.010" MAX.
0.002" MIN,

FRONT SIDE

afd 1

o2
Ckz o3 | v2 b
ee

Note: Drawing isfor component location only, assembly may not have all components installed.
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