2,097,152 WORDS X 32 BIT DYNAMIC RAM MODULE

DESCRIPTION

PRELIMINARY

The THM322020S is a 2,097,152 words by 32 bits dynamic RAM module which assembled 16 pes of
TC514400J on the printed circuit board. The THM322020S can be as well used as 4,194,304 words by
16 bits dynamic RAM module, by means of connecting DQ0 and DQ16,DQ1 and DQ17, DQ2 and DQis,
"""" » DQ15 and DQ31, respectively. The THM322020S 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 sysiems, and to the others which are requested compact size.

FEATURES

® 2,087,152 words by 32 bits organization

¢ Fast access time and cycle time

Cycle Time

THM322020 | THM322020
5-80 S-10
trac  RAS Access Time 80ns 100ns
a4 Column Address
Access Time 40ns 50ns
tcac  TAT Access Time 20ns 25ns
tar Cycle Time 150ns 180ny
Fast P
tpe ast Page Mode 50ns §0ns

PIN CONNECTION (TOP VIEW)

¢ Single power supply of 5V110%
¢ Low Power
4,708mW MAX, Operating (THMxxxxxx-80)
4,048mW MAX. Operating (THMxxxxxx-10)
88mW MAX. Standby
¢ CAS before RAS refresh, RAS only refresh, Hidden
refresh, and Fast Page Mode capability.
All inputs and outputs TTL compatible.
1024 Refresh cycles/16ms
Tin-Lead Contact : THM322020S-80, 10
Gold Contact: THM3220205G-80, 10

PIN NAMES

AQ~A9 Address Inputs
DQO~0Q31 iData input/Output
TAS0~TATS |Column Address Strobe
FASO~AASI |Row Address Strobe

W Read/Write Input

Vee Power(+5V)

Vs Ground

PD Presence Detect Pin
1] v 13{ AL 25| DQ22 | 37| NC 43| DQ8 61{ DQ13 -80 | -10

. 2| oqo 14] A2 26| bQ7 33| NC 50| DQ24 | 62| pQ30 700l we NC

3] oQis | 15| A3 27| 0Q23 | 39| ve 51/0Q09 | 63| 0Q1e 01| Ne "
a| b 16| A4 281 A7 40 ) TAZT | s2{pQ2s | 64| DQ3Y 01| NC v
5| 0qi7 | 17| AS 29[ nC 41| Z&% | s3] oqio | es] oqis o3 v v"
¢/ oqz [ 18l as 30| vee | 2] TAZI | s4| 0Q26 | 66] NC i
7{0Q18 | 19] NC 31 A8 43| TAIT | ss{oQi1 | 67] oo
8] 0q3 20| 0Q4 32{ A9 44 | KRS0 | s6|0Q27 | 68] Po1
9]10Q19 | 21j0Q20 | 33| AT | 45{RA3T | s72lpqiz | e9| P2
10| Vec 221 DQS 34 | RATY | 46| NC 58] 0Q28 | 70| PD3
11| NC 23] 0Q21 | 35| NC 47| W 59| Ve 71| NC
12| A0 24| 0Q6 36| NC a8 | NC 60| 0Q29 | 72 Ve
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THM322020S-80, 10

THM322020SG-80, 10

BLOCK DIAGRAM
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THM322020S-80, 10
THM322020SG-80, 10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin - 1.0~T.0 v 1
Output Voltage Vour -1.0~7.0 v 1
Power Supply Valtage Ve -1.0~1.0 v 1
Operating Temperature Toen 0~70 *C 1
Storage Temperature Ts1 -55~125 *C 1
Soldering Temperature - Time TsoLoeR 26010 °C-sec L}
Power Dissipation Po 7.2 w 1
Short Circuit Output Current lout 50 mA 1

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

SYMBOL PARAMETER MIN, TYP. MaX. UNIT NOTES
Vee Supply Voltage 45 5.0 5.5 v 2
Vi input High Valtage 2.4 - 6.5 v 2
Vi input Low Voltage -1.0 - 08 v P4
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THM322020S-80, 10

THM322020SG-80, 10

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

Output “L° Level Voltage [Igyr = 4.2mA)

SYMBOL MiN. MAX. | UNITS ] NOTES

QPERATING CURRENT

e Average Power Supply Operating Current THM3220205-80 - 856 mA 3,4
(RAS, TAS, Address Cycling: tac=tag MIN. ) THM3220208-10 - 736
STANDBY CURRENT

leez Power Supply Standby Current - 32 mA,
(RAS = CAS a Vi)
HAZ ONLY REFRESH CURRENT

e Average Power Supply Current, RAS Only Mode THM3220205-80 - 856 mA 3
(RAS Cycling, TAS = Viy: tac = tae MIN.) THM3220205-10 - 736
FAST PAGE MODE CURRENT

leca Average Power Supply Current, Fast Page Mode THM3220205-80 - 576 mA 3, 4
(RASa vy, TAT Address Cycling: tacmtpc MIN. ) THM3220205-10 - 496
STANCAY CURRENT

lecs Power Supply Standby Current - 16 mA
(RAS = TAS = V¢ - 0.2V)
TAT BEFORE RAS REFRESH CURRENT

lces Average Power Supply Current, TAS Before KAY THM3220205-80 - 856 mA, 3
Mode {RAS, TAS Cydling: tac=tacMIN.) THM3220205-10 - 736
INPUT LEAKAGE CURRENT

[TY) input Leakage Current, any lnput - 160 160 pA
{OVSV,y 3 6.5V, All Other Pins not under Test=0V)

| QUTPUT LEAKAGE CURRENT 20 2

QR | Doyt it disabled, OVS VourS 5.5V) e
OUTPUT LEVEL

lou . 24 - Y
Output “H” Level Voltage (lgyr = - SmA)
OUTPUT LEVEL

Vou - 0.4 Y
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THM322020S-80, 10
THM322020SG-80, 10

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

THM3220205-80 | THM3220205-10
SYMBQOL PARAMETER UNIT | NOTES
MIN. MAX. MIN. MAX.

tac Random Read or Write Cycle Time 150 - 180 - rg
tec Fast Page Maode Cycle Time 50 - 60 - ns
trac Access Time from FAY - 80 - 100 ns | 813
toac Access Time from TAS - 20 - 25 ns | 8 13
taa Access Time from Column Address - 40 - 50 ns | B 4
tera Access Time from TAS Precharge - 45 - 55 ns 8
Lz TAS to Output in Low-Z 0 - ] - ns 8
Wik Output Buffer Turn-off Delay 0 20 0 20 ns 9
ty Transition Time (Rise and Fall) 3 S0 3 S0 ns 7
tae RAS Precharge Time 60 || - 70 - ns
tras RAS Pulse width 80 10,000 100 10,000 ns
trase RAT Pulse Width (Fast Page Mode) 80 200,000 | 100 | 200,000 | ns
tasw TAS Hold Time ' 20 - 25 - ns
tesw TAT Hold Time 80 - 100 - ns
Leas TAY Pulse Width 20 10,000 25 10,000 ns
taco RAS to TAS Delay Time ) 20 60 25 75 ns 13
trRa0 RAS to Column. Address Delay Time 15 40 20 50 ng 14
teRrp TAT to RAT Precharge Time H - 10 - ns
top a3 Precharge Time (Fast Page Mode} 10 - 10 - ns
task Row Address Set-Up Time 0 - 0 - ns
RAH Row Address Hold Time 10 - 15 - ns
tasc Column Address Set-Up Time 0 - 0 - ns
tean Column Address Hold Time 15 - 20 - ns
- Column Address Hold Time referenced 60 _ 75 _ ns

10 AAS i
traL Column Address to A5 Lead Time 40 - 50 - ns
tacs Read Command Set-Up Time 0 - 0 - ns
tRem Read Command Hold Time 0 - /] - ns 10
e Read Command Hold Time referenced N _ 0 _ ns 10

1o RAS
twen Write Command Hold Time 15 - 20 - ns
twce Write Command Hoid Time referenced 0 - 75 - o8

1o RAS
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THM322020S-80, 10
THM3220205G-80, 10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING _CONDITIONS
(Continued)

THM3220205-80 THM3220205-10
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX. MIN, MAX.,
twp Write Command Pulse Width 15 - 20 - ns
tawL Write Command to TAS Lead Time 20 - 25 - ns
tom, Write Command 1o TAS Lead Time 20 - 25 - ns
s Date Set-Up Time o} - 0 - ns "
toH Date Hold Time 15 - 20 - ns 11
tonr Data Hold Time referenced to RAS 60 - 75 - ns
trer Refresh Period - 1B - 16 ms
twes Write Command Set-UP Time o - 0 - ns 12
tesa TAS Set-Up Time (TAT before TAS Cycle) 5 - 10 - ns
tenr TAS Hold Time [TAS before FAS Cycle) 15 - 20 - ns
tapc RAS to TAS Precharge Time ] - 0 - ns
TAY Precharge Tima (CAS before RAS
tepy 9 ¢ 40 - 50 - ns
Counter Test Cycle)
WRITE o RAT before Precharge Time
twre 10 - 10 - ns
(TATS before HAS Cycle)
. WHRITE to KAS Hold Time 10 50
WRH | (ZAZ vefore FAS Cycle) ns

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

SYMBOL PARAMETER MIN. MAX, UNIT
cn Input Capacitance (A0~A9) - 161 pF
cr Input Capacitance (W) - 168 pF
3 Input Capacitance (RA30~ FATS) - 42 pF
N cla Input Capacitance (CASU~TATY) - 42 of
coQt YO Capacitance (DQ0~31) - 29 pF
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THM322020S-80, 10
THM322020SG-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 Vsg.
Iccr Icca. Iccs, Iccs depend on cycle rate.
Iccr, Icce depend on output loading. Specified values are obtained with the output open.

A

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 tr=5ns.

7.  Vipi(min.) and ViiL(max.) are reference levels for measuring timing of input signals. Alsq,
transition times are measured between Vg and VL.

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 output voltage levels.

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

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

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

14. Operation within the tgap{max.) limit, insures that tgac(max.) can be met.
tRAp{max.) is specified as a reference point only: IftRap is greater than the specified trap(max.)
limit, then access time is controlled by taa.
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THM322020S-80, 10
THM322020SG-80, 10
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THM322020S-80, 10
THM322020SG-80, 10

EARLY WRITE CYCLE
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THM322020S-80, 10
THM322020SG-80, 10

FAST PAGE MODE READ CYCLE
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THM322020S-80, 10
THM3220205G-80, 10

FAST PAGE MODE WRITE CYCLE (EARLY WRITE
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THM322020S-80, 10
THM322020SG-80, 10

RAS ONLY REFRESH CYCLE

S N /] \/
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Note: WRITE= "H" or "L°
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THM322020S-80, 10
THM322020SG-80, 10

CAS BEFORE RAS REFRESH CYCLE
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THM322020S-80, 10
THM322020S5G-80, 10

HIDDEN REFRESH CYCLE (RE
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THM322020S-80, 10
THM322020SG-80, 10

HIDDEN REFRESH CYCLE (WRITE)
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THM322020S-80, 10
THM322020SG-80, 10

CAS BEFQRE RAS REFRESH COUNTER TEST CYCLE
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THM322020S-80, 10
THM322020SG-80, 10

OUTLINE DRAWINGS
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