TOSHIBA THM3210B5CS/CSG-50,-60

TENTATIVE TOSHIBA HYBRID DIGITAL INTEGRATED CIRCUIT

1,048,576-WORD BY 32-BIT DYNAMIC RAM MODULE
DESCRIPTION

The THM3210B5CS/CSG is a 1,048,576-word by 32-bit dynamic RAM module consisting of two
TC5118165CJ DRAMs on a printed circuit board. The module can also be used as a 2,097,152-word by
16-bit dynamic RAM module by connecting together the pin pairs DQO and DQ16, DQ1l and DQ17,
DQ2 and DQ18 etc. up to DQL5 and DQ31. This module is optimized for applications which require
high density and high capacity, such as computer main memory and image memory, and also for
applications which require compactness.

FEATURES
® 1,048,576-word by 32-bit organization ® Single power supply of 5V + 5%
® Fast access and cycle times ® Low power dissipation (max)
Operating 2363mW  (50-ns type)
-50 -60 1943 mW (60-nS type)
Standby 10.5 mW (both devices)
trac RAS Access Time 50ns | 60ns ® CAS-before-RAS refresh, RAS-Only refresh,
tan Column Address Hidden refresh and EDO (Hyper page mode)
i 25ns | 30ns capability
Access Time ® All inputs and outputs TTL-compatible
teac CAS Access Time 14ns | 17ns ® 1024 refresh cycles per 16 ms
tge Cycle Time 84ns | 104ns ® Package:72-pin SIMM
toe Hyoer Page Mode CS : Tin contacts
HPC Typer ag 20ns | 25ns CSG: Gold contacts
Cycle Time
PIN NAMES

PIN _ASSIGNMENT (TOP VIEW)

A0 to A9 | Address Inputs

o 0] DQO to DQ31 | Data Inputs/Outputs
CASO to CAS3| Column Address Strobe
RASO, RAS2 | Row Address Strobe
w Read/Write Input
1 vss 13] A1 25| DQ22 | 37| NC 49| pQs | 61| DQ13 Vee Power (+5V)
2| bQo | 14| A2 26| DQ7 | 38| NC 50| DQ24 | 62| DQ30 Vss Ground
3| DQ16 | 15| A3 27| DQ23 | 39| Vg 51| DQ9 63| DQ14 PD Presence Detect Pin
4| DQ1 16| A4 28| A7 40| CASO | 52| DQ25 | 64| DQ31 NC No Connection
5| pQ17 | 17| A5 29| NC 41| CAS2 | 53| pQ1o | 65| DQI5
6| DQ2 | 18| A6 30 | Vee 42| CAS3 | 54| DQ26 | 66| NC
7| pQ1s | 19| NC 31| A8 43| CAST | 55| DQ11 | 67| PDO
8| pQ3 | 20| pqa | 32| A9 44| RASO | 56| DQ27 | 68 PD1 -50 | -60
9| pQ19 | 21| bQ2o | 33| NC 45| NC 57| DQ12 | 69| PD2 PDO| Vss | Vss
10| Vee 22| D@5 | 34| RASZ | 46| NC 58| DQ28 | 70| PD3 PD1| Vss | Vss
11| NC 23| DQ21 | 35| NC 47| W 59 | Ve 71| NC PD2| Vss | NC
12| A0 24| pQ6 | 36| NC 48| NC 60| DQ29 | 72| Vg PD3| Vg5 | NC
961001EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA

THM3210B5CS/CSG-50,-60
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TOSHIBA THM3210B5CS/CSG-50,-60

ABSOLUTE MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT NOTES
Vin Input Voltage -0.5to Vee + 0.5 Y 1
Vour Output Voltage -0.5to Vec + 0.5 \Y 1
Vee Power Supply Voltage -05t0 7.0 \Y 1
Torr Operating Temperature 0to 70 °C 1
Tste Storage Temperature -55 to 125 °C 1
Pp Power Dissipation 2.6 ' 1
lout Short Circuit Output Current 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta = 0° to 70°C)

SYMBOL PARAMETER MIN TYP. MAX UNIT NOTES
Vee Supply Voltage 4.75 5.0 5.25 \Y 2
\um Input High Voltage 24 - Vee + 0.5% \ 2
ViL Input Low Voltage —0.5** - 0.8 Y, 2

*  Vec + 2.0V at pulse width = 20 ns (pulse width is measured at Vcc)
** —2.0V at pulse width = 20 ns (pulse width is measured at Vgs)

CAPACITANCE (Vcc =5V 5%, f = 1 MHz, Ta = 0° to 70°C)

SYMBOL PARAMETER MIN MAX UNIT
Ch Input Capacitance (A0 to A9) - 25 pF
Cp, Input Capacitance (W) - 20 pF
Ci3 Input Capacitance  (RASO, RAS2) - 10 pF
Ca Input Capacitance  (CASO to CAS3) - 12 pF
Cba I/0 Capacitance (DQO to 31) - 20 pF
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TOSHIBA THM3210B5CS/CSG-50,-60

DC CHARACTERISTICS (Vcc =5V * 5%, Ta = 0° to 70°C)

SYMBOL PARAMETER MIN MAX UNIT [ NOTES
OPERATING CURRENT THMXOXXX-50 _ 450
lce Average Power Supply Operating Current mA 3,4,5
RAS CAS P _ ; THMxxxxxx-60 - 370
(RAS, CAS, Address Cycling: tgec = tre min)
STANDBY CURRENT
lcc2 Power Supply Standby Current - 4 mA
(RAS = CAS = V)
RAS-ONLY REFRESH CURRENT THMXX0000¢-50 - 450
Icca Average Power Supply Current, RAS-Only Mode mA 3,5
(RAS Cycling, CAS = V|y: tre = trc min) THMxxxxxx-60 - 370
HYPER PAGE MODE CURRENT THMX000K-50 B 290
| Average Power Supply Current, Hyper Page Mode A 345
cca AT NS . m G
RAS = V|, CAS, Address Cycling: typc = t
( . I yeling: tHpc = THec THMxxxxxx-60 - 250
min)
STANDBY CURRENT
lccs Power Supply Standby Current - 2 mA
(RAS = CAS = V¢c - 0.2V)
CAS-BEFORE-RAS REFRESH CURRENT THMXXXXxXx-50 _ 450
Iccs Average Power Supply Current, CAS-before-RAS mA 3,5
BAC CAC P _ : THMxxxxxx-60 - 370
Mode (RAS, CAS Cycling: trc = tgrc min)
INPUT LEAKAGE CURRENT
Ihw Input Leakage Current, Any Input -10 10 A

(0V = V|y = V¢, All Other Pins Not under Test = 0V)

| OUTPUT LEAKAGE CURRENT 1 1 A
oM |(Doyr Is Disabled, 0V < Vour < Vo) 10 0 | ~

v QUTPUT LEVEL ’4 v
OH | Output H Level Voltage (lour = —5mA) | -

v OUTPUT LEVEL 04 v
OL | output L Level Voltage (lout = 4.2 mA) - :

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS
(VCC =5V +5%, Ta=0°to 70°C)

Please refer to DRAM MODULE AC CHARACTERISTICS AND RECOMMENDED
OPERATING CONDITIONS No. 30
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TOSHIBA THM3210B5CS/CSG-50,-60

PACKAGE DIMENSIONS (THM3210B5CS/CSG)

Unit: mm
FRONT 2-@3.18 * 0.05
| 107.95 + 0.13 ]
| |
or el S oo
. . n oo oo oo oo oo oo
o|of = oo oo oo oo oo oo 4b#
sl w2 '6 oo oo u oo DULL oo ns)<}
oo oo oo oo oo a
0|l nT—T
N|m
.\Lmr ?] MO IO OO O~ OO OO OO oo ||
B )
2,03 + 0.13.| | ' [| 127 R1.57tO.10/ |6.35 + 0.08 ‘ -
1 1 1
o
635013, | | 95.25 + 0.08 . +
3.38 + 0.13_ 101.19 + 0.13 2
o

CONTACT DIMENSIONS e THM3210B5CS/CSG

1.04 + 0.05
Lo\ o\l (o o —

2.54 MIN

| 1.27

Contacts: tin/gold

0.25 MAX

Weight: 9.0 g (typ.)
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

DRAM MODULE
AC CHARACTERISTICS AND
RECOMMENDED OPERATING
CONDITIONS No.30

TC5118165CJ/CFT USING MODULE
TC51V18165CJ/CFT USING MODULE

961001EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (Notes 6, 7, 8)

SYMBOL PARAMETER &mexxxxsi '\TAFI"LV'XXXXX:;;(; UNIT | NOTES
tre Random Read or Write Cycle Time 84 - 104 - ns

traC Access Time from RAS - 50 - 60 ns 9'1l3'
teac Access Time from CAS - 14 - 17 ns 9, 13
tan Access Time from Column Address - 25 - 30 ns 9, 14
tepa Access Time from CAS Precharge - 28 - 35 ns 9
toz CAS to output in Low-Z 0 - 0 - ns 9
torr Output Buffer Turn-off Delay 0 13 0 15 ns 10
tr Transition Time (Rise and Fall) 1 50 1 50 ns

trp RAS Precharge Time 30 - 40 - ns

trAS RAS Pulse Width 50 10,000 60 10,000 ns

trASP RAS Pulse Width (Hyper Page Mode) 50 100,000 60 100,000 ns

tRsH RAS Hold Time 8 - 10 - ns

tanc ?:;,Sp:ro::i ;m’\:o:eo)m CAS Precharge 28 _ 35 _ ns

tesH CAS Hold Time 35 40 ns

teas CAS Pulse Width 8 10,000 10 10,000 ns

tReD RAS to CAS Delay Time 12 36 14 43 ns 13
tRAD RAS to Column Address Delay Time 10 25 12 30 ns 14
tcrp CAS to RAS Precharge Time 5 - 5 - ns

tcp CAS Precharge Time 8 - 10 - ns

tasr Row Address Set-Up Time 0 - 0 - ns

tRAH Row Address Hold Time 8 - 10 - ns

tasc Column Address Set-Up Time 0 - 0 - ns

tcan Column Address Hold Time 8 - 10 - ns

trAL Column Address to RAS Lead Time 25 - 30 - ns

tres Read Command Set-Up Time 0 - 0 - ns

tRCH Read Command Hold Time 0 - 0 - ns 1"
tRRH Read Command Hold Time referenced to RAS 0 - 0 - ns 11
tweH Write Command Hold Time 8 - 10 - ns
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

AC CHARACTERISTICS AND RECOMMENDED OPERATING CONDITIONS (Continued)

SYMBOL PARAMETER THM oo 50 THMpoco00 B0 UNIT | NOTES
MIN MAX MIN MAX
twp Write Command Pulse Width 8 - 10 - ns
trRwL Write Command to RAS Lead Time 8 - 10 - ns
tewl Write Command to CAS Lead Time 8 - 10 - ns
tps Data Set-Up Time 0 - 0 - ns
toH Data Hold Time 8 - 10 - ns
trRer Refresh Period - 16 - 16 ms
twes Write Command Set-Up Time 0 - 0 - ns 12
tesr CAS Set-Up Time (CAS before RAS Cycle) 5 - 5 - ns
teHR CAS Hold Time (CAS before RAS Cycle) 8 - 10 - ns
trpc RAS to CAS Precharge Time 5 - 5 - ns

CAS Precharge Time (CAS before RAS

teer Counter Test Cycle) 20 N 20 N ns

trneD Z_f;sp:: :aeg): E/IA:)SdeD)elay Time 50 - 60 - ns

thpc Hyper Page Mode Cycle Time 20 - 25 - ns

tcoH Output Data Hold Time 5 - 5 - ns

tRez Output Buffer Turn-off Delay from RAS 0 13 0 15 ns 10, 15
twez Output Buffer Turn-off Delay from WRITE 0 13 0 15 ns 10
twEeD WRITE to Data Delay 13 - 15 - ns
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

NOTES:

10.

11.

12.

13.

14.

15.

Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device.

All voltages are referenced to Vgg.
Icc1, Ices, Iccd, Icce depend on cycle rate.
Icc1, Icca depend on output loading. Specified values are obtained with the output open.

Address can be changed once or less while RAS = Viy,. In case of Igc4, it can be changed once or less
during a hyper page mode cycle (tHpC).

An initial pause of 200 us (3.3 V type = 500 us ) is required after power-up followed by eighth RAS
only refresh cycles before proper device operation is achieved. In case of using internal refresh
counter, a minimum of eighth CAS before RAS refresh cycles instead of eighth RAS only refresh
cycles are required.

AC measurements assume tT = 2 ns.

Vi (min) and Vi1, (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between Vig and Vir.

5V type : Measured with a load equivalent to two TTL loads and 100 pF.

3.3V type: Measured with a load equivalent to one TTL load and 100 pF at Vou = 2.0 V (Igyt =
—2mA), VoL, = 0.8V (IourT = 2mA).

torF (max), trgz (max) and twgz (max) define the time at which the output achieves the open
circuit condition and are not referenced to output voltage levels.

Either tRcH or tRRH must be satisfied for a read cycle.

twes is not restrictive operating parameter. This is included in the data sheet as electrical
characteristic only. If twcs = twes (min), the cycle is an early write cycle and the data out pin
will remain open circuit (high impedance) through the entire cycle: If neither of the above sets of
conditions is satisfied, the condition of the data out (at access time) is indeterminate.

Operation within the trep (max) limit insures that trac (max) can be met.
treD (max) is specified as a reference point only: If tRcp is greater than the specified trop (max)
limit, then access time is controlled by tcac.

Operation within the tRaD (max) limit insures that tRac (max) can be met.
trAD (max) is specified as a reference point only: If tgRap is greater than the specified trap (max)
limit, then access time is controlled by taA.

If RAS goes to high before CAS high going, the open circuit condition of the output is achieved by
CAS high going (torr). If CAS goes to high before RAS high going, the open circuit condition of
the output is achived by RAS high going (trrz).
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

TIMING DIAGRAMS

READ CYCLE
tre
Vi — —
RAS ﬁ tras / trp \
ViL — 3
tesh
| < Lcrp treD trsH tcrp
VIH B — tCAS
s ) /[ /
Vi, — trAD 0 §
<] [RAH traL !
tasr tasc tean
A0 to VIH — +
ROW COLUMN ROW
A9 v, X
t
tres | tRRH i
Vin
WRITE / teac W
ViL — tan
! tRAC torr
tez k Irez
Von— N\ 7
Dour OPEN &= pata-ouT } }
VoL— LT N 7
Note: Dy = Hi-Z :HorL
@: Invalid Data
WRITE CYCLE (EARLY WRITE) ¢
RC
Vih —
RAS \ tras | trp
V||_ _ N
tesu
| < LCRP trep tRrsH | Icre
Vig — &
CAS \ cas
ViL — X
< [RAH traL
tasr tasc tcan
A0 to ViH — y &
ROW COLUMN ROW
Ag V|L —_ R 9
trRwi !
tewt
ViH lweg twer,
WRITE % twe /
V||_ 2
tps ton
Vi — \
Din _/ DATA - IN M
VL 7
Note: Doyt = Hi-Z : HorlL
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

HYPER PAGE MODE READ CYCLE

Vi — 3 trasp ~
RAS \k / i \
— - ’_
IL
trneD
tcrp thec thpc tRrsH tcrp
J— . 'a p .\ z
—c VH traAD 1< teas tep teas tep teas /|
CAS
Vi — tesh i ] /
1 LRAH trHCP
tasr tasc Lean, tasc tean tasg ftean

v ¥ ) v
A0 to "M
%ROW coL.1 coL2 % COLN % ROW
A9 vy g S—

____Vm teac Ieac Teac
WRITE " Tan Tan Tan
trac tcpa tcpa trRRH
trep trez
tcon 1oFF
taz
VoH— b ] \-
Dout Dour 1 Dour 2 Doyr N >_
VoL — 7 NV y—7F

Note: Dy = Hi-Z : HorlL
@: Invalid Data

HYPER PAGE MODE WRITE CYCLE (EARLY WRITE)

Vi — trasp
RAS \ / Ire,
Vi — -~ A
Icrp tHpe thpc tRrsH tcrp
_ Vu— b teas tep teas ter O\ teas
CAS v tRAD I \ )
" trep tesu
1 RAH tral
tasr tasc Lean tasc tcan | tasc Jtean
A0 to VIH — 7§ ]
A9 ROW COL.1 COL.2 COL.N ROW
V)L — N
tewl |
tewr tewt trwi '
twes twen twes twey twes twey
ViH —7 twe twe twe
wATE 2 /N1 N Y
IL
tps toH o tps ton o tps ton .,
Viy L
Din % Dy 1 Din 2 Din N
Vi S
Note: DOUT = Hi-Z V/A cHorlL
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

HYPER PAGE MODE READ-WRITE MIXED CYCLE

V|H _ e—— tRASP Z
RAS & Irp,
ViL
tcrp tesu - tHPC - tHPC tuec terp
— tcas teas teas teas 4
 Vn RAD teas C F
t t t
CAS Vi, % treD S ] CP, X CP, X tep | CP i
traH tean
tasr i Taoc tasc| ftcan | tasc| ftcan tasc | [tean | tasc| |tcan
\'
A0 to i %ROW @@Z coL.1 E@a‘cou coL3 coL.4 E@g COLN E%@w
A9 V||_ ] x

tres _>| tren | tywcH
Vv — t '
WRITE " j tcac icac, Teac wes / Toac
ViL — taa taA taA tan

! trac tcpa tcpa tps tepa
taz teon| o teon twep toy  taz tREZ
g T
V|H B — ‘WE

Din { o4

Dout Von—, B Ddour )\ Dourt ouT y Y DOUTE_
VoL — 1 2 3 A Wl N

/]: Horl
@: Invalid Data

NS

-
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TOSHIBA

AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

RAS-ONLY REFRESH CYCLE

tre

Vig — tras y &

RAS R / trp
ViL — . )

tcrp trpC

. __/ ! \_/

CAS
ViL —

tasr| [tRaH
Vi —
A0 to A9 ROW ROW

ViL

Note: WRITE, Dy =H or L
Dout = Hi-Z

CAS-BEFORE-RAS REFRESH CYCLE

tre

:HorL

trp \

Vih — a2
RAS /
ViL —

trpc

tep | tosr

tras

teHr

Vg —
CAS /
ViL —

Vou— \

Dour
VoL ™ e/

OPEN

Note: WRITE, A0 to A9, Dy = Hor L

:HorL
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TOSHIBA

AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

HIDDEN REFRESH CYCLE (READ)

tre tre
Vi —) a
— 1 t 1 I
RAS R RAS / RP RAS RP
ViL — = 7 :
terp I trep tRrsH teHr tcrp
Vi —
CAS _/ \\ / /
ViL —; tRAD N p 4
tasr tasc tean
Vi —7 a— - \
A0 to A9 % ROW COLUMN}% % ROW
ViL — N_Ff N
traH
res . RRH
Vin n
WRITE _/ CAC
V||_ tAA
[ trac
I tore
tRez
tez) -
Von — -16' 2 7 \
Dout DATA - OUT >—
VoL — & N 7
/] Hor L
Note: Dy = Hi-Z Y
@: Invalid Data
HIDDEN REEFRESH CYCLE (WRITE) ¢
RC RC
[} [}
Vih — tras trp R tras | trp )
RAS ! I
Vi — . 7 -
tere trcp trsH teHr o terp
Vig — = T
/ RAD
CAS \\
V) — tasc N
tRAH
tasr tean
Vin A \
A0 to A9 / ROW COLUMNW % ROW
VL B - N 7
twes twen
V|H e tWP
WRITE
VL .
ips ton |
Vin —
Div % DATA - IN
ViL —
Note: Doyt = Hi-Z - Hoor L
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TOSHIBA AC CHARACTERISTICS AND OPERATING CONDITIONS No.30

CAS-BEFORE-RAS REFRESH-COUNTER TEST READ CYCLE

_Yw tras tre N
RAS V||_ _— 3 7
tesr tcHr tRsH tcrp
Vi — R teas 7
CAS CPT \ /
Vi — -~ Z
tasc tean |
Vih — o4
Ay, — X
trRaL | [ltrrH
Tres " {1RRey
Viu — X
WRITE / teac %
Vi — Y tan
| tore
trez
iz
Vou — N\ 7 \_
Dour OPEN : ;;% DATA-OUT }—
Voo — 7 X i 7
. — Hi. % .
Note: Djy = Hi-2Z % :Horl
B2+ Invalid Data

Teteta%%

CAS-BEFORE-RAS REFRESH-COUNTER TEST WRITE CYCLE

Vigy — tras trp N
- Y, TN
V||_ —_— -
tesr teHr trsH | terp
ViHg — " teas
TAS . CPT \
L — AN
traL
tasc tcan
A0 to Vin — /
COLUMN
A9 v — X
trRwi |
towl
Vi — Yves twen |
WRITE v
L —
Ips, tpH |
b Vi —
IN DATA-IN
Vi —

Note: Doyt = Hi-Z :Horl
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