1,048,576 WORDS %32 BIT DYNAMIC RAM MODULE PRELIMINARY
DESCRIPTION

The THM321000S is a 1,048,576 words by 32 bits Hynamic RAM module which assembled 8 pcs of
TC5144007 on the printed circuit board. The THM321000S can be as well used as 2,097,152 words by
16 bits dynamic RAM module, by means of connecting DQO and DQ16, DQ1 and DQ17, DQ2 and
DQ1S, e , DQ15 and DQ31, respectively. The THM321000S is optimized for application to the
systems which are required high density and large capacity such as main memory of the computers
and as image memory systems, and to the others which are requested compact size.

FEATURES
s 1,048,576 words by 32 bits organization e Single power supply of 5V10%
¢ Fast access time and cycle time ¢ Low power
THM321000 | THM321000 4,620mW MAX. Operating (THMxxxxxx-80)
5-80 $S-10 3,960mW MAX. Operating (THMxxxxxx-10}
taac RAS Access Time 80ns 100ns 44mW MAX. Standby
tan Column Address a0ms Sons o TASZ before KAS refresh, HAS only. refresh, Hidden
Access Time refresh, and Fast Page Mode capability.
tcac CAS Access Time 20ns 25n5 e Al inputs and outputs TTL compatible
tre Cycle Time 150ns 180ns ¢ 1024 Refresh cycles/16ms
tsc Fast Page Mode Sons sons o Tin-Lead Contact: THM321000S-80,10
Cycle Time « Gold Contact : THM321000SG-80,10
PIN CONNECTION (TOP VIEW) PIN NAMES
AQ~A9 Address Inputs
o D D D g Q E D D e} 0Q0~DQ31 | Data Input/Qutputs
TASI~CAST | Column Address Strobe
IO (TR T T FAST, RAST | Row Address Strobe
A 36 37 72 W Read/Write Input
Vee Power ( + 5V)
Vs Ground
PD Presence Detect Pin
1] ves 13| Al 25 b2z | 37| ac 49 | Qs 61| 0Q13 -80 | -10
j_2looo [ 14}a 26 0Q7 | 38 nC 50 pQ2¢ | 2] pq3o 00| Ves | Ves
3/ pQie | 15[ A3 27[ 0Q23 | 39} vg s1{pQs | 63) DQis PDV| Ves | Vss
4] DQY 16| Ad 8| A7 40} TASO | s2{DQas | 64§ DQ31 PD2| NC Vs
s| o1z | 17| AS 29| NC 41| TASZ | 53| pQio | 65| DQiS PD3| Vg Vss
6] DQ2 18| A6 30| Vee 42| TAZ3 541 DQz6 66| NC
7| DQ18 19| NC 31| A8 43| TAZY 55| b 67| PDO
8; Q3 20| DQ4 32| A9 a4 | RASH 56| DQ27 68| PDY
91 DQ19 21| DQ20 33| NC 451 NC 57 DQ12 69| PD2
10| Vee 221 0QS 34 | RASZ 46| NC 58| DQ28 70| PD3
11| NC 23| DQY 35| NC 47| W 59| Vee 71| NC
12| AQ 24| DQé 36 [ NC 48| NC 601 DQ29 | 72| Vi
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THM321000S-80, 10
THM321000SG-80, 10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
input Voltage ViN -1.0~7.0 \ 1
Output Voltage Vour -1.0~2.0 v 1
Power Supply Voltage Vee -1.0~7.0 v 1
Operating Temperature Torr 070 *C 1
Storage Temperature Ts16 ~-55~125 *C 1
Soldering Temperature * Time TsoLDER 26010 *C-sec 1
Power Dissipation Po 438 w 1
Shart Circuit Output Current lour 50 | mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MIN.. TYP. MAX, UNIT NOTES
Vee Supply Voltage 4.5 5.0 55 v 2
Vim Input High Voltage 24 - 6.5 v 2
Vi Input Low Voltage -1.0 - 0.3 v 2




THM321000S-80, 10
THM321000SG-80, 10

DC _ELECTRICAL CHARACTERISTICS (Ve =5V  10%, Ta = 0~70°C)

SYMBOL PARAMETER MIN. MAX. | UNITS | NOTES

OPERATING CURRENT

fcar Average Power Supply Operating Current THM3210005-80 - 340 mA 3, 4
(RAS, TAT, Address Cyding: tre=tae MIN, ) THM3210005-10 - 720
STANDBY CURRENT

Icca Power Supply Standby Current - 16 mA
(RAS = TAS = V)
RAS ONLY REFRESH CURRENT

Iccs Average Power Supply Current, RAS Only Mode THM3210005-80 - 840 mA 3
(RAS Cycling, TAS = Vi: tac = tac MIN. ) THM3210005-10 | - 720
FAST PAGE MODE CURRENT

leca Average Power Supply Current, Fast Page Mode THM3210005-80 - 560 mA 3,4
(RAS = vy, TAT Address Cycling: tpc = tpe MIN. ) THM3210005-10 - 480
STANDBY CURRENT

lecs Power Supply Standby Current - 8 mA
(RAS = CAS 2 Ve - 0.2V)
CAT BEFORE RAS REFRESH CURRENT

lccs | Average Power Supply Current, CAS Before RAS THM3210005-80 - 840 mA 3
Mode (RAS, TAS Cycling: tac = tac MIN.) THM3210005-10 - 720
INPUT LEAKAGE CURRENT

Ly Input Leakage Current, any Input -30 80 BA
(OV S V= 6.5V, All Other Pins not under Test= 0V}
QUTPUT LEAKAGE CURRENT

low - -10 10 RA
{Douyt is disabled, OvVs Vour S 5.5V)
OUTPUT LEVEL

lon 2.4 - v
Output “H” Level Voltage (lgyr = = SmA) -
OUTPUT LEVEL

VYou . - 0.4 v
Output "L" Level Voltage (loyr = 4.2mA)
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THM321000S-80, 10
THM3210005SG-80, 10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vec =5V 10%, Ta=0~70°C) (Notes 5, 6, 7)

THM3210005-80 | THM3210005-10
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX. MIN. MAX.
tac Random Read or Write Cycle Time 150 - {180 - ns
tec Fast Page Mode Cycle Time 50 - 60 - ns
RaC Access Time from RAS - 80 - 100 ns |8, 13
tcac Access Time from CAS - 20 - 25 ns | 8,13
taa Access Time from Column Address - 40 - 50 ns | 8 14
tcpa Access Time fraom CAS Precharge - 45 - 55 ns 8
toz CAS to Output in Low-Z 0 - 0 - ns 8
lorr QOutput Buffer Turn-off Delay 0 20 0 20 ns 9
tr Transition Time (Rise and Fall) 3 S0 3 50 ns 7
trp RAS Precharge Time 60 - 70 - ns
tans RAS Pulse Width 80 10,000 100 10,000 ns
tRaSP RAT Pulse Width (Fast Page Mode) 80 200,000 | 100 | 200,000 | ns
tasn RAS Hold Time 20 - 25 - "
1esh TS Hold Time 80 - 100 - ns
teas | TAS Pulse Width 20 | 10000 | 25 | 10.000 | ms
treo RAS 1o TAT Delay Time 20 60 25 75 ns 13
traD RAY to Column Address Delay Time 15 40 20 50 ns 14
tere TAT 1o RAT Precharge Time 5 - 10 - ns
tcp TAS Precharge Time (Fast Page Mode) 10 - 10 - ns
tash Row Address Set-Up Time 0 - 4] - ns
tRAK Row Address Hold Time 10 - 15 - ns
tasc Column Address Set-Up Time 0 - 0 - ns
tean Column Address Hold Time 15 - 20 - ns
‘ax Column Address Hold Time referenced €0 _ 75 . ns
to RAY
taat Column Address to RAS Lead Time 40 - 50 - ns
tacs Read Command Set-Up Time ] - 0 - ns
tack Read Command Hold Time 0 - 0 - ns 10
taan Read Command Hold Time referenced 0 _ o _ s 0
to RAS
tweH write Command Hold Time 15 - 20 - ns
twe Write Command Hold Time referenced &0 _ 75 R ns
to RAS
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THM321000S-80, 10
THM321000SG-80, 10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Continued)

THM3210005-80 | THM3210005-10
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX. MIN. MAX.

twp Write Command Pulse Width 15 - 20 - ns

taw Write Command to RAS Lead Time 20 - 25 - ns

towt Write Command to TAS Lead Time 20 - 25 - ns

tos Date Set-Up Time 0 - 0 - ns 1
tox Date Hold Time 15 - 20 - ns 13!
touR Data Hold Time referenced 1o RAS 60 - 75 - ns

tRer Refresh Period - 16 - 16 ms

twes Write Command Set-UP Time 0 - 0 - ny 12
tesa TAS Set-Up Time (TAS before RAS Cycle) 5 - 10 - ns

tenn TAS Hold Time (TAS before KAS Cycle) - 15 - 20 - ns

tare RAS to TATY Precharge Time 0 .- 0 - ns

TAS Precharge Time (TAS belare KAS
terr 40 - S0 - ns
Counter Test Cycle)

. WHRITE to RAS Precharge Time 10 10 ns

WhP (TAS before RAS Cycle)

. WRITE 10 RAS Hold Time 10 10 ns

WA | (TS before TES Cycle)

CAPACITANCE (Ve =5V * 10%, f = 1IMHz, Ta = 0~70°C)

SYmsoL PARAMETER MIN, MAX. UNIT
[a}] Input Capacitance (A0~AY) - 60 pF
cl2 Input Capacitance (W) - 45 pF
. c3 Input Capacitance (RA30, RAZZ) - 35 pF
a]] Input Capacitance (CASO~-CAS3) - 30 pF
coqQt 110 Capacitance [DQ0~31) - 17 pF
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THM321000S-80, 10
THM321000SG-80, 10

NOTES:

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

All voltages are referenced to Vss.
Icci, Iccs. Iccs, Icce depend on cycle rate.
Icci, Iccs depend on output loading. Specified values are obtained with the cutput open.

by

GO S S L

An initial pause of 200ps is required after power-up followed by 8 RAS cycles before proper device
operation is achieved. In case of using internal refresh counter, a minimum of 8 TAS before
RAS initialization cycles instead of 8 RAS cycles are required.

6. AC measurements assume tT=5ns.

7. Viu(min.) and Vip(max.) are reference levels for measuring timing of input signals.  Also,
transition times are measured between Vi and ViL.

8. Measured with a load equivalent to 2 TTL loads and 100pF.

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

10. Either tpchy or trpyl must be satisfied for a read cycle.
11. These parameters are referenced to CAS leading edge.

12. twcs is not restrictive operating parameters. This is included the data sheet as electrical
characteristics only. If twesS twes(min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance).

13. Operation within the trgp(max.) limit insures that tgac(max.} can be met.
trep{max.) is specified as a reference point only: If trep is greater than the specified trgp(max.)
limit, then access time is controlled by tcac.

14. Operation within the tRap(max.) limit, insures that tpac(max.) can be met.
trap(max.) is specified as a reference point only: IftRAD is greater than the specified tgap(max.)
limit, then access time is controlled by taa.

B-23



THM321000S-80, 10
THM321000SG-80, 10

READ CYCLE
tar
_——— taxg 3
e \ \
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THM321000S-80, 10
THM321000SG-80, 10

EARLY WRITE CYCLE
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THM321000S-80, 10
THM321000SG-80, 10

FAST PAGE MODE READ CYCLE

AQ~AS

WRi

DQO~
DQ31

Vi =
Vie _ N

ViH —
Vi, —

Viy =
ik —

A

Von—

\

+‘é’

W///

*  VALID DATA QUT
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THM321000S-80, 10
THM321000SG-80, 10

FAST PAGE MODE WRITE CYCLE (EARLY WRITE)
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: "H® or "L*
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THM321000S-80, 10
THM3210005G-80, 10

RAS ONLY REFRESH CYCLE

g

Vig =
- M 4 \_/

s A X

¢ "H® or "L*

Note: WHRITE = "H" or "L”
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THM321000S-80, 10
THM321000SG-80, 10

CAS BEFORE RAS REFRESH CYCLE

: "H" or "L*

Note: A0~A%3 "H" or "L
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THM321000S-80, 10
THM321000SG-80, 10

HIDDEN REFRESH CYCLE (READ)

vy N = ;er_»\_@m_./
o w T \ o
= ‘“*;"1*_ team :
so~s9 Ve D000 YR Y
i q
we V- 000000 L7 B
oot Von a— B

: "H" or “L*
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THM321000S-80, 10
THM3210005SG-80, 10

HIDDEN REFRESH CYCLE (WRITE)

m oWl - ey
mz:r:__/;“w‘h \W' tm/

e ‘ » - ::“ = %V: =

ol W X

V74 + ™1 or oL”
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THM321000S-80, 10
THM321000SG-80, 10

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE
- taa »
A
o n— k
'C3A)
4

Youn }"Jﬂ—h toay

ms T \

4
Y
k

e BT

i

READ CYCLE -
I taa

DQ0~ Vany— ‘a
0Q3i vg:‘_ OPEN % VALID DATA -OUT 2
. Yot <t ‘s tan

!
V|" -, - =
TE |_J tace

WRITE CYCLE

: PRI
| [mz;m =

A

0 tom
DQO~

Viy =
0Q31 V::‘ _ OPEN ‘ﬂ VAUD DATA -IN §

: "H" or "L
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THM321000S-80, 10
THM321000SG-80, 10

CUTLINE DRAWINGS

Unit in mm
FRONT SIDE 1-03.1820.05
— 107.9540.13 . 08
b ™ S
m S|
SEEIER I IR D
3l = 2
| v ;ﬁ'u P TP §—H g—H = .I-J}’!—“Q'
R ( s !
A L ST~ I~
| 127 l J_R1.57£0.10 2
2
203:0.13 6.3520.08 !
6.3510.13 95.25 £0.08
3.3830.13 101.19+0.13
¢ THM3210005 ¢ THM3210008G
I | 0.910.08 1.04 1 0.05
DA VALV Wl g W * | . I e L
P b - z
: :
Contacts : Tin - Lead L ~N Contacts : Gold r | ~

1.27

1.27

0.25MAX
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