2,097,152 WORDS X 36 BIT DYNAMIC RAM MODULE

DESCRIPTION PRELIMINARY

The THM362020S is a 2,097,152 words by 36 bits dynamic RAM module which assembled 16 pcs of
TC514400J and 8 pes of TCH1LQ00AJ on the printed circuit board. ‘I'he THM3G62020S can be as well
used as 4,194,304 words by 18 bits dynamic RAM module, by means of connecting DQ0O and DQ18,
DQland DQI19, DQ2 and DQ20, - , DQ17 and DQ35, respectively. The TIIM362020S is optimized lor
application Lo the systems which are required high densily and large capacily such as main memory of
the computers and as image memory systems, and to the others which are requested compact size.

FEATURES
* 2,097,152 words by 36 bits organization ® Single power supply of 5V 10%
¢ Fast access time and cycle time o Low Power
Tri3e2070 TTAMI83030 6,.32mW MAX. Operati‘ng (THMxxxxxx-80)
5-80 510 5412mW MAX. Operating (THMxxxxxx-10}
lrac  RAS Access Time BOns 100ns 132mW MAX. Standby
tas  Column Address 40ns Soms o CAS before RAS refresh, RAS only refresh, Hidden
Access Time oy
- refresh, and Fast Page Mode capability.
teac  ZAS Access Time 20ns 25ns ] e \
e Cycle Time TS0 r— e All inputs and outputs T'T'L, compatible,
e Fast Page Mode e 1024 Relresh cycles/ 8ins (Burst Helresh}
Cucle Time 50ns 60ns ¢ 1024 Relresh cycles/16ins (Distributed Refresh)
¢ Tin-Lead Contact: THM3620205-80, 10
¢ Gold Contact: THM3620205G-80, 10
PIN CONNECTION (TOP VIEW)} PIN NAMES
l H IH JH H:l M [ AQ~A9  |Address inpuls
0QO0~DQ35 |Data Input/Output
CASG~TASS |Column Address Slrabe
RASD~RATI |Row Address Strobe
W Read/Write Input
1 36 37 72 Vee Power [ + 5V}
Vss Ground
PD Presence Detect Pin
1] Ves 13[ a1 25| 0Q24 | 37{oQ17 | 49| DQ9 61| DQ14 -80 | -10
2| DQO 141 A2 26 | DQ7 38| DQ35 50 DQ27 62} 0Q33 PPy e NC
3/ oQis | i3] A3 27| 0Q2s | 39| v s1{0Q10 | 63! 0Qis o1l ne Ne
4| DQ1 16 | A4 28| A7 40| TARD | S2{DQs | 64 DQ34 02| NC Ves
51 0Q19 | 17] AS 29| NC 41| TASZ | 53| pqQt1 | 65[ DQI6 PD3| Ve Ve
6| DQ2 18 | A6 30| Ve 42 | CASY 54| DQ29 | 66! NC
710Q20 | 19{ NC 31| A8 43| TAST | 55| DQ12 | 67| PDO
8| DQ3 201 OQ4 32| A9 44 | RAZH 56! DQ30 68t PO
9, 0Q21 | 21| 0Q22 | 33|RAYY | 45| RAST | 57(DQ13 | 69} PD2
10 | Vee 22| 0Qs 34| RATY | 46| NC 58| DQ31 | 70§ PD3
111 NC 23|/ 0Q23 | 35l pgs | a7 (W 59 | Vec 71} NC
12| AQ 241 DQ6 36| DQ8 48 | NC 601 DQ32 72| Vee
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THM362020S-80, 10
THM3620205G-80, 10
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THM362020S-80, 10
THM362020SG-80, 10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1.0~7.0 v 1
CQutput Vollage Vour -1.0~7.0 v i
Power Supply Voltage Vee -10~70 v 1
Operating Temperature Torr 0~70 *C i
Storage Temperature Ts1G ~55~125 C 1
Soldering Temperature - Time TsoLDER 260-10 °C - sec 1
Power Dissipation Pa 72 W 1
Short Circuit Dutput Current lout 50 mA i

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

SYM8OL PARAMETER MIN. TYP. MAX. UNIT NOTES
Vee Supply Voltage 45 59 55 v 2
Vin Input High Voltage 24 - 6.5 v 2
ViL Input Low Voltage -10 - 08 Vv 2
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THM362020S-80, 10
THM362020SG-80, 10

DC ELECTRICAL CHARACTERISTICS (Wrr =5V £ 10%, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNITS | NOTES

OPERATING CURRENT

lech Average Power Supply Operating Current THM362020%-80 - 1144 ma 3, 4
(RAS, TAZ, Address Cycling: tac = tag MIN.) THM3620205-10 - 984
STANDBY CURRENT

Icea Power Supply Standby Current - 48 mA
(RAS = CAS = V)
RAS ONLY REFRESH CURRENT

Ices Average Power Supply Current, RAS Only Mode THM3620205-80 - 1144 mA 3
(RAS Cycling, TAS = Viy: tag = tag MIN ) THM3620205- 40 - 984
FAST PAGE MODE CURRENT

leca Average Power Suppiy Current, Fast Page Made THM3620205-80 - 784 mA 3 4
(RAS = v, CTAS Address Cycling: tec = teg MIN. ) THM3620205-10 - 664
STANDBY CURRENT

Iegs Power Supply Standby Current - 24 mA,
(RAS = TAS = Ve - 0.2V)
CAS BEFORE RAS REFRESH CURRENT

lecs Average Power Supply Current, CAS Before RAS THM3620205-80 - 1144 mA 3
Mode (RAS, CTAS Cydling: tac = lag MIN.} THM3620205-10 - 934
INPUT LEAKAGE CURRENT

() Inpul Leakage Current, any Input - 240 240 pA
{0V S V|5 6.5V, All Other Pins not under Test = OV)
QUTPUT LEAKAGE CURRENT

lo s . -20 20 pA
(Dourt is disabled, OV S Vour S5 SV}
QUTPUT LEVEL

lon 2.4 - v
Output “H" Level Voitlage {igyr s - SmA)}
QUTPUT LEVEL

Voo . - 04 v
Qutput "L" Level Voitage (lgyr = 4 2mA)
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THM362020S-80, 10
THM362020S5G-80, 10

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

THM362020S-80 THM3620205-10
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX. MIN, MAX.

tac Random Read or Write Cycle Time 150 - 180 - ns
toc Fast Page Mode Cycle Time 50 - 60 - ng
taac Access Time from RAS - BO - 100 ns | 8, 13
tcac Access Time from TAS - 20 - 25 ns | 8, 13
tan Acgess Time from Column Address - 40 - 50 ns | 8, 14
tepa Access Time from TAS. Precharge - a5 - S5 ns a
ez CAS to Qutpul in Low-Z 0 - 0 - ny 8
tors | Output Bulfer Turn-off Delay 0 20 0 20 nsg g
tr Transition Time {Rise and Fall} 3 50 3 50 ns 7
tap RAS Precharge Time 60 - 70 - ns
taag RAY Pulse Width 80 10,000 100 10,000 ns
trase RAZ Puise Width (Fast Page Mode) 80 200,000 100 200,000 ns
tRgm RAS Hold Time 20 - 25 - ns
g CAS Hold Time 80 - 100 - ng
tcas CAS Pulse Width 20 10,000 25 10,000 ng
taco RAT 1o TAS Delay Time 20 60 25 75 ns 13
taap RAT to Column Address Delay Time 15 40 20 S0 ns 14
teap TA3 to RAS Precharge Time 5 - 10 - s
ter CAS Precharge Time (Fast Page Mode) 10 - 19 - ns
tasa Row Address Set-Up Time Q - 0 - ns
trAw Aow Address Hold Time 10 - 15 - ns
tasc Caolumn Address Set-Up Time 0 - 0 - ns
1¢an Column Address Hold Time 15 - 20 - ns
tan Column Address Hold Time referenced 60 - 78 _ ns

to AAT
trag Column Address to RAS Lead Time 40 - 50 - ns
tacs Read Command Set-Up Time 0 - 0 - ns
tacw Read Command Hold Time [+ - 0 - ng 10
- Read Command Hold Time referenced 0 _ 0 _ ns 10

to AAS
twicH Write Command Hold Time 15 - 20 - ns
twen write Command Hold Time referenced 60 _ 7 - ns

o RA%
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THM362020S-80, 10
THM362020SG-80, 10

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Continued)

THM3620205-80 THM3562020%-10
SYMBOL PARAMETER UNIT | NOTES
MIN. MAX, MIN. MAX.

twp Write Command Pulse Width 1S - 20 - ns
tawt Write Command to RAS Lead Time 20 - 25 - ns
tewt write Command to CAS Lead Time 20 - 25 - ns
tosg Date Set-Up Time 0 - 0 - ns H
ou Date Hold Time 15 - 20 - ns 11
loHR Data Hold Time referenced o RAS 80 - 75 - ns
REF Refresh Period - 16 - 16 ms
twcs Write Command Set-UP Time 0 - 0 - ns 12
58 TAS Set-Up Time (TAS before RAY Cycle) 5 - 0 - ns
YCHR A% Hold Time (CAS before RAS Cycle) 15 - 20 - ns
tapc AAS to TAS Precharge Time 0 - 0 - ns

TAS Precharge Time (CAY before RAT
Wer a0 - 50 - ns

Counter Test Cycle)

WRITE to RAY belore Precharge Time
twre 10 - 10 - ns

: (CAS before RAY Cycle)
. WRITE to RAS Hold Time " 10
. - - ns

wak (TAS belore RAS Cycle)

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

SYMBOL PARAMETER MIN. MAX. UNIT
Clt Inpyt Capacitance (AQ~A9) - 1614 pF
cIz Input Capacitance (W) - 168 pF
c3 Input Capacitance (RASD~ RATY) - 42 pF
| cia input Capacitance (CASO~TATS) - 42 pF
coQ! /Q Capacitance (DQO~7, 9~16, 18~25, 27~34) - 29 pF
con2? 11O Capacitance {DQ8, 17, 26, 35) - 39 pF
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THM362020S-80, 10
THM362020SG-80, 10

NOTES:

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

All voltages are relerenced to Vss.
Icer Iecas Iccs. loce depend on cycle rate.

Icct, Iccy depend on output loading. Specified values are obtained with the output open.

[ S

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

6. AC measurements assume tp=>5ns.

-1

Viimin) and Vi, (max.) are reference leveis for measuring timing ol input signals. Also,

transition times are measured between Vi and V.
8. Measured with a load equivalent to 2 TTL loads and 100pF.

9. torptnax.) deflines the time at which the output achieves the open circuit condition and is not
referenced to output voltage levels.

10. Either tjicip or iyt must be satisfied for a read cycle.
1l. 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 twcs2twcslmin.), the cycle is an early write cycle and data out pin will
remain open circuit (highimpedance).

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

14. Operation within the tgap(max.) limit, insures that tpac({max.) can be met.
tkapimax.) is specified as a reference point only: If tRaD is greater than the specified tpap(max.)
limit, then access time is controlled by taa.
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THM362020S-80, 10
THM362020SG-80, 10

READ CYCLE
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THM362020S-80, 10
THM3620205G-80, 10

EARLY WRITE CYCLE
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THM362020S-80, 10
THM362020SG-80, 10

FAST PAGE MODE READ CYCLE
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THM362020S-80, 10
THM362020SG-80, 10

FAST PAGE MODE WRITE CYCLE(EARLY WRITE)
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THM362020S-80, 10
THM362020SG-80, 10

RAS ONLY REFRESH CYCLE

tanc
Vi —
(73 Vi — / \_/

AR
tandiny

|2
s WA ML

V////j :"H% or "L

Note: WHRITE=“H" or “L"
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THM362020S-80, 10
THM362020SG-80, 1C

CTAS BEFORE RAS REFRESH CYCLE
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Note: AQ~AS="H" or “L"
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THM362020S-80, 10

THM3620205SG-80, 10

HIDDEN REFRESH CYCLE (READ)
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B-138

77« HT e LT



THM362020S-80, 10
THM362020SG-80, 10

HIDDEN REFRESH CYCLE (WRITE)
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THM362020S-80, 10
THM362020SG-80, 10

BEFORE

REFRESH COUNTER TEST CYCLE
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THM362020S-80, 10
THM362020SG-80, 10

OUTLINE DRAWINGS
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