1,048,576 WORDS %36 BIT DYNAMIC RAM MODULE

DESCRIPTION

The THMS3B102C5 [s a 1,048,576 words by 36 bits dynamic RAM module which assembled & pes of
TC514400J and ¢4 pes of TC511000AJ on the printed circuit board. The THM361020S can be as well
used as 2,097,152 words by 18 bits dynamic RAM module, by means of connecting DQC and DQL8,
DQ1 and DQ19, DQ2 and DQ20, - » DQ17 and DQ35, respectively. The THM361020S is optimized
for application to the systemns which are required high density and large capacity such as main
memory of the computers and as image memory sysiems, and (o the others which are requested
compact size.

FEATURES
¢ 1,048,576 words by 36 bits organization ¢ Single power supply of 5V 10%
¢ Fast accesy time and cycle time ¢ Low power
THM361020 { THM 361020 6,160mW MAX. Operating {THMxxxxxx-80)
S-80 5-10 5,280mW MAX. Operating (THMxxxxxx-10)
trne RAS Access Time BOns | 100ns 66mW MAX. Standby
s Column Address ¢ CAS before RAS refresh, RAS only refresh, Hidden
40ns 50ns e
| Access Time refresh, and Fast Page Mode capability.
tcne CAS Access Time 20ns 25ns ¢ All inpuls and outputs TTL compatible
tac Cycle Time 150ns 180ny * 1024 Relresh cycles/ 8ms (Burst Refresh)
te¢  Fasi Page Mode SDns 60ms * 1024 Refresh cycles/16ms (Distributed Relresh)
Cycle Time ¢ Tin-Lead Contact: THM3610208-80,10
¢ Gold Contact : THM3610208G-80,10
PIN CONNECTION (TOP VIEW) PIN NAMES
AQ~A9 Address inputs
DQO~DQ35 | Data !nput/Outputs
CASD~TASS | Column Address Strabe
R ELLRIEHT AT I RASD. RAST | Row Address Sirope
] 6 37 72 ' Read/Write Input
Vee Pawer ( « 5V}
Vs Ground
PD Presence Detect Pin
1 v 13 Al 25¢ 0Q24 | 37| oQi7 | 49| DQs 61] DQia -80 | -10
v ) 1
Teow s | wToen [ nlee T oo aten] [ [
PDY| Vg Vi
4] b 161 A4 28| A7 40 | CASH 52| DQ28 64| DQI P02 NC Vs
510018 | 17 as 29| NC 1| TA37 | s3|{ DQ11 | 65) DQIG PD3 | Vi Vs
6| DQ2 18| A 30| V¢ 42 | TAS3 S4| DQ29 66 | NC
71 0Q20 19 | NC 31| a8 43| TR3Y 55| 0Q12 | 67| PDO
8| DQ3 20 | DQ4 32) A9 44 | RASO 561 DQ30 | &8 | PDV
9| bQ2! 21 bQ22 33| NC 45 NC 571 0Q13 69| PD2
10| Vee 22| DQs 34| RAYY 46 | NC 58| DQ 70| PD3
1| RE 23| DQ23 351 DQ6 47| W 591 Vec 711 NC
2] AD 26 1 DQ6 36| DQ3 48| NC 60| DQ32 72 Vg
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THM361020S-80, 10
THM361020SG-80, 10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1.0~7.0 v 1
Output Voltage Vout - 1.0~72.0 v 1
Power Supply Voitage Vee -1.0~7.0 v 1
Operating Temperature Torr 0~70 °C 1
Storage Temperature Ts16 -55~125 *C 1
Soldering Temperature * Time TsoLDER 260-10 °C-sec¢ !
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 4.5 5.0 5.5 v 2
Vin Input High Voltage 2.4 - BS v 2
Vi Input Low Voltage -1.0 - 08 v 2
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DC ELECTRICAL CHARACTERISTICS (Ve =5V + 10%, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX, UNITS | NOTES

DPERATING CURRENT

Icch Average Power Supply Operating Current THM3610205-80 - 1120 mA 3,4
{RAS, TAS, Address Cycling: tac = tac MIN.) THM3610205-10 - 960
STANDBY CURRENT

Iccz Power Supply Standby Current - 24 mA
(RAS =TCAS =V}
RAS ONLY REFRESH CURRENT

lees Average Power Supply Current, RAS Only Mode THM3610205-80 - 1120 mA 3
{RAS Cycling, TAS = Viu: tac = tag MIN.) THM3610205-10 - 960
FAST PAGE MODE CURRENT

beca Average Power Supply Current, Fast Page Mode THM3610205-80 - 760 mA 3,4
(RAS = vy, TAS Address Cycling: tpc = tpc MIN. | THM3610205-10 - 640
STANOBY CURRENT

lecs Power Supply Standby Current - 12 mA
(RAS =CAS =V - 0.2V)
CAS BEFORE RAS REFRESH CURRENT

lccs Average Power Supply Current, TAS Before RAS THM3610205-80 - 1120 mA 3
Mode (RAS, TAS Cydling: tzc =tac MIN.) THM3810205-10 - 960
INPUT LEAKAGE CURRENT

ey Input Leakage Current, any input -120 120 pA
OV S VS 6.5V, All Other Pins not under Test = 0V)
OUTPUT LEAKAGE CURRENT

|0 L} . ; -10 ") pA
{Dour is disabled, OVS Voy1S 5.5V)

| OUTPUT LEVEL ) v

oH Output "H” Level Voltage (lgyr = - SmA) ’ B
OUTPUT LEVEL

Vo s - 0.4 \Y
Output "L" Level Voltage (lgyy = 4.2mA}
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vee=5V£10%, Ta=0~70°C) (Notes5, 6, 7)

THM3610205-80 THM3610205-10
SYMBOL PARAMETER UNIT | NOTES
MIN, MAX, MIN. MAX.
tae Random Read or Write Cycle Time 150 - 180 - ns
tpe Fast Page Mode Cycle Time 50 - 60 - ns
tRAC Access Time from RAS - 80 - 100 ns | 8, 13
leac Access Time from TAS - 20 - 25 ns | 813
lan Access Time from Column Address - 40 - 50 ns | 8 14
1cpa Access Time from CAS Precharge - 45 - 55 ns 8
terz CAS to Qutput in Low-Z 0 - 0 - ns
1oFF Output Buffer Turn-off Delay 0 20 0 20 ns g
1r Transition Time (Rise and Fall) k] 50 3 50 ns 7
tap RAZ Precharge Time 60 - 70 - ns
tans RAT Pulse Width 80 10,000 100 10,000 ns
trasp RAS Pulse Width (Fast Page Mode} 80 200,000 100 200,000 ns
trsh RAS Hold Time 20 - 25 - ns
Les TAS Hold Time 80 - 100 - ns
toas TAS Pulse Width 20 10,000 25 10,000 ns
rep RAS to TAS Delay Time 20 60 25 75 ns 13
trap RAS to Column Address Delay Yime 15 40 20 50 ns 14
tcap TAT to RAS Precharge Time S - 10 - ns
tep CAS Precharge Time (Fast Page Made) 10 - 10 - ns
1asr Row Address Set-t)p Time 0 - Q - ns
tRAH Row Address Hold Time 10 - 15 - ns
tase Column Address Set-Up Time 0 - 0 - ns
tCan Column Address Hold Time 15 ~ 20 - ns
tan Column Address Hold Time referenced €0 _ 75 _ ns
to RAS .
AL Column Address 10 RAS Lead Time 40 - 5¢ - ns
tacs Read Command Set-Up Time Q0 - 0 - ns
ReH Read Command Hold Time [o] - o] - ns 10
taan Read Command Hold Time referenced 0 _ 0 - ns 10
to RAS
twer Write Command Hold Time 15 - 20 - ns
twea Write Command Hold Time referenced 50 _ 75 _ ns
to RAS
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Continued)

THM3610205-80 | THM3610205-10
SYMBOL PARAMETER UNIT | NOTES
MIN, MAX, MIN. MAX,
twp Write Command Pulse Width 15 - 20 - ns
tawl Write Command to RAS Lead Time 20 - 25 - ns
tewl Write Command 1o TAS Lead Time 20 - 25 - ns
tps Date Set-Up Time 0 - 0 - ns 1
oM Date Hold Time 15 - 20 - ns 11
LoKR Data Hold Time referenced 1o RAS 60 - 75 - ns
tREF Retresh Period - 16 - 16 ms
twes Write Command Set-UP Time 0 - 0 - ns 12
tesr TAS Set-Up Time (TAS before RAS Cycle) 5 - 10 - as
teuR CAT Hold Time (CAS before RAS Cycie) 15 - 20 - ns
tree RAS 1o TAS Precharge Time 0 - o - ns
TAS Precharge Time (CAS before RAS
iceT 40 - Sa - ns
Counter Test Cycle)
WRITE 1o RAS Precharge Time
twap 10 - 10 - ns
{CAS before RAS Cycle)
WRITE to AAS Hold Time
twrH 10 - 10 - ns
{TAS belore RAS Cycle)

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

SYMBOL PARAMETER MIN. MAX. UNIT
(o] Input Capacitance (A0~A9) - 88 pF
ci2 Input Capacitance (W) ‘ - 84 pF
Ci3 Input Capacitance (RASD, RAS2) - 42 pF
’ cia Input Capacitance (CASO~CAS3) - 36 of
coQl QO Capacitance {DQO~7,9~16, 18~25, 27~34) - V7 pF
coQ2 110 Capacitance {DQ8, 17, 26, 35) - 22 pf
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NOTES:

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

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

(S I R

An initial pause of 200ps is required after power-up followed by 8 KAS cycles before proper device
aperation 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. Viylmin.) and Vi (max.) are reference levels for measuring timing of input signals, Also,
transition times are measured between Vi and Vy,.

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

9. tgrr(max.) defines the time at which the output achieves the open circuit condition and is nol
referenced to output voltage levels.

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

12. twes is not restrictive operating parameters.  This is included the data sheet as electrical
characteristics only. If twcs2 twes(min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance).

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

14, Operation within the tgap(max.) limit, insures that trac(max.) can be met.
traD{max.) is specified as a reference point only: If tpaD is greater than the specified trap(max.)
limit, then access time is controlled by taa.
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EARLY WRITE CYCLE
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FAST PAGE MODE READ CYCLE
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FAST PAGE MODE WRITE CYCLE (EARLY WRITE)
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RAS ONLY REFRESH CYCLE
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CAS BEFORE RAS REFRESH CYCLE
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HIDDEN REFRESH CYCLE (READ)
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HIDDEN REFRESH CYCLE (WRITE)
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CAS BEFORE FKAS REFRESH COUNTER TEST CYCLE
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QUTLINE DRAWINGS
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