524,288 WORDS x40 BIT DYNAMIC RAM MODULE

DESCRIPTION

The THM405120ASG/BSG is a 524,288 words by 40 bits dynamic RAM module which assembled 20 pes

of TC514256AJ/BJ on the printed circuit board.

The THMA405120ASG/BSG 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.

¢ Low power

5,060mW MAX. Operating (THMxxxxxx-60)

4,510mW MAX. Operating (THMxxxxxx-70)

3,960mW MAX. Operating (THMxxxxxx-80)
3,410mW MAX. Operating (THMxxxxxx-10)

110mW MAX. Standby

# Read-Modify-write,CAS before RAS refresh,

FEATURES
© 524,288 words by 40 bits organization
-60 -70 -80| -10
trac RAS Access Time 60ns | 70ms | 80ns | 100ns
taa Column Address :

Access Time 30ns 35ns 40ns | 50ns
teac CAS Access Time 20ns { 20ns [ 20ms | 2Sns
tae Cydle Time 110ns | 130ns | 150ns | 180ns
tec Fast Page Mode asns | 4sns| Sons | 6ons

Cycle Time

RAS only refresh, Hidden refresh, and Fast Page

¢ Fast access time and cycle time
¢ Single power supply of 5V110%
® All inputs and outputs TTL compatible

¢ Gold Contact

¢ JEDEC OUTLILNE

Mode capability.
¢ 512 Refresh cycles/8ms

: THM405120BSG - 60, ASG - 70, 80, 10

PIN CONNECTION (TOP VIEW)

PIN NAMES

AD~AB Address Inputs
0Q0~0DQ39 | Data Inputs/Outputs
O (o}
D D D D Q g D D D THMA05120A5G/B5G TASO,LAST | Column Address Strobe

USRS BUIHHMII RN RASO.RAST | Row Address Strobe
1 36 37 72 w Read/Write Input
Ot Output Enable
Vee Power ( + 5V)
Vss Ground
PD Presence Detect Pin
1] Vs 13| A1 25| DQ13 37| 0Q19 | 49| DQ22 | 61] DQ33
2| DQO 14| A2 26| DQ14 | 38| DQ20 | 50| DQ23 | 62| DQ34
3| Q1 15| A3 27| 0Q15 | 39 vss s1| bQ2a | 63] DQ35
4| D02 16.1 A4 28| A7 40 | TASO s2| DQ25 | 64| DQ36
5| DQ3 17| AS 29| pQ16 | 41| NC 53| Q26 | 65| DQ37
6| DQ4 18| A6 30| Vec 42| NC s4| 0Q27 | 66| DQ3s -60| -70| ~80 [ -10
7] 0Qs 19| OF 31| A8 43 | TAST 55| oQas 67| PDO poo| Nc | N | Nc | ne
8| DQ6 20| DQ8 32| NC 44| RASDH 56| DQ2g | 68) PDY PD1| Vss | Vss | Vss | Vss
9| 0Q7 21§ 0Q9 33| NC 4s | RA3T 57| oQ30 [ 9] PD2 PD2| NC | Vss | NC | Vg
10| Vee 22| 0Q10 34| NC 46| oQat 58| 0Q31 70| PD3 PD3| NC [ NC [ Vso [ Vso
11| NC 23| oqQit 35| DQi7 47| W 59| Vee 71] 0Q3g
12| AQ 24| DQ12 36| DQi8 | 48] Vs 60| 0Q32 | 72| Vs |
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BLOCK DIAGRAM

0Qo~3
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OF o 0fF W AD-8 /04 04 A0-8 V‘F Ot
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RAY M1 n2 woz M1t RAS
qO0F W AQ-8 /04 1104 A0-8 W _OEF
I l DQB~11 I [
{2 ! ] T
< RAS M2 103 oy . w2 RAS
OF W A0-8 1104 V04 A0-8 W  OF
L dTAs Vo1 DQi2~15 VoY RS
4 RAS M3 o3 13 M13 RAS p
0w A0-8 1104 1102 A0-8 W OF
i I o1 [ f
—q CAS ¥Q1 DQip~19 701 AS p—
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I ] T
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1 I | 7
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ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1.0~7.0 v 1
Output Voltage Vour -1.0~7.0 v 1
Power Supply Voltage Vee -1.0~7.0 v 1
Operating Temperature Toer 0~70 °C 1
Storage Temperature Ts16 -55~125 °C 1
Soldering Temperature - Time TSOLDER 260-10 *C-sec 1
Power Dissipation Pp 12.0 w 1
Short 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 S5 \ 2
Viy Input High Voltage 24 - 6.5 \ 2
Vi Input Low Voltage , -1.0 - 0.8 \ 2
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DC ELECTRICAL CHARACTERISTICS (Ve =5V +10%, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNIT NOTE
THMoxx-50 - 920
P N
OPERATING CURRENT . THMx0eT0 _ 820 3,4
leey Average Power Supply Operating Current 720 mA
(RA3, CAS, Address Cyding: tac=tac MIN. ) Moo 80 = 5
i THMxx00-10 - 620
STANDBY CURRENT
lecz Power Supply Standby Current - 40 mA
(RAS = TAT = V))
THMx000x-60 - 920
RAS ONLY REFRESH CURRENT
THMxxxxex-70 - 820
lccs | Average Power Supply Current, RAS Only Mode 720 mA 3,5
(RAS Cycling, TAS = Vin! tre=tre MIN. } THMiovoxxk-80 st
THMxXx-10 - 620
THMxxxxxx-60 ~ 620
FAST PAGE MODE CURRENT 34
THMuuoo:70 - 620 4
leca Average Power Supply Current, Fast Page Mode mA
(RAS = V), TAS, Address Cycling: tec = tpc MIN. ) TH Moo 60 = 520 5
THMOoRX-10 - 420
STANDBY CURRENT
lees Power Supply Standby Current - 20 mA
(RAS = TAS m Ve - 0.2V)
THMonoxo-60 - 920
TAS BEFORE RA3 REFRESH CURRENT — " 520
XXs. -
lcce | Average Power Supply Current, TAS Before RAS - mA 3,5
Mode (RAS, TAS Cycling: tac=tae MIN. ) THM oo 80 - 720
THMoooo-10 - 620
INPUT LEAKAGE CURRENT
by Input Leakage Current, any input ~200 | 200 pA
(OVEViyS 6.5V, All Other Pins Not Under Test=0V)
| OUTPUT LEAKAGE CURRENT 20 20 A
O® | (Dour is disabled, OVS VoyrS 5.5v) #
TPUT
Vou OUTPUT LEVEL 24 ~ v
Output "H" Level Voltage (loyr = - 5mA)
OUTPUT LEVEL
VoL - 0.4 v
Output "L" Level Voltage (Ioyr = 4.2mA)
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Ve =5V +10%, Ta=0~70°C) (Notes5, 6, 7)

THMxxxxxx-60 | THMxxxxxx-70 | THMxxxxxx-80 { THMxxxxxx-10
SYMBOL PARAMETER UNIT | NOTE
MIN. | MAX. |MIN.| MAX. {MIN.| MAX. [MIN. [ MAX.
tre Rand.om Read or Write Cycle Time 110 - 130 - 150 - 180 - ns
trmw Read-Modify-Write Cycle Time 165 - 185 - 205 - 245 - ns
teg Fast Page Mode Cycle Time 40 - 45 - 50 - 60 - ns
trac Access Time from RAS - 60| - 70! - 80| - 00| ns |94
teac Access Time from TAS - 20| - 20| - 20| ~ 25| ns | 9,14
taa Access Time from Column Address - 30| - 35| ~ 40| - 50| ns | 9,15
tepa Access Time from TAS Precharge - s{ - | 40 - as| - 55 ns |9
taz TAS to output in Low-Z 1} - 0 - 0 - 0 - ns |9
torrF Output Buffer Turn-off Delay [4] 20 0 20| ¢ 20 © 20| ns | 10
tr Transition Time (Rise and Fall) 3 S0 3 50 3 50| 3 S0} ns |8
trp RAS Precharge Time 4] - 50| - 60 - 70 - ns
trRAS RAS Pulse Width . 60 10,000 70| 10,000( 80 10,000( 100 | 10,000| ns
trasp RAS Pulse Width (Fast Page Mode) 601 100,000 70( 100,000| 80 [ 100,000( 100 | 100,000| ns
tosk RAS Hold Time 20 - 0| - 20 - 25 - ns
tRHCP m;‘:; :::;te ;;;:‘ l\iﬁe) EL 40| - 45 - 55 - ns
tesH TAT Hold Time 0] - 70| - 80 - 100 - ns
tcas TAS Pulse Width 20| 10,000] 20| 10,000 20 10,000| 25 10,000| ns
trco RAS to TAS Delay Time 20 ] 20 50| 20 60| 25 75 ns | 14
 trap RAS to Column Address Delay 1s 30| s 35| 15 a0 20 50| ns |15
Time
terp CAS to RAS Precharge Time 5 - 5 - 3 - 5 - ns
tep TAS Precharge Time 1 10| - 10 - 10 - ns
tasr Row Address Set-Up Time 0 - (] - 0 - 0 - ns
tRAH Row Address Hold Time 10 - 10 - 10 - 15 - ns
tasc Column Address Set-Up Time' 0 - 0 - 0 - 0 - ns
tcam Column Address Hold Time 15 - 15 - 15 - 20 - ns
tan Cotumn Address old Time so| - ss| - [eo | - || - |ms
tRAL Column Address to KAS Lead Time 30| - 35| - 40 - S0 - ns
tRCS Read Command Set-Up Time 0 - (] - [ - 0 - ns
tReH Read Command Hold Time 0 - 0 - 0 - 0 - ns |11
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Continued)

THMxxxxxx-60 | THMxxxxxx-70 | THMxxxxxx-80 | THMxxxxxx-10
SYMBOL PARAMETER UNIT | NOTE
MIN.| MAX. |MIN.| MAX. |MIN.| MAX. {MIN.| MAX

Read Command Hold Time

tran referenced to RAS of - o - 0 - 0 ~ mon
twen Write Command Hold Time 10 - 15 - 15 - 20 - ns
twer :’:;::;::‘T:’;%wd Time as| - ss| - [eo] - || - |[ns
twe Write Command Pulse Width 10 - 15 - 15 - 20 - ns
tRWL Write Command to RAS Lead Time 20 - 20 - 20 - 25 - ns
tew Write Command to TAS Lead Time 20| - 20| - 20 - 25 - ns
tos Data Set-Up Time 0 - 0 - 0 - 0 - ns | 12
tom Data Hold Time 15 - 15 - 15 - 20 - ns |12
toHR Data Hold Time referenced to RAS | 50| - 55| - 60 - 75 - ns
trer Refresh Period - 8] - 8| - 8| - 8| ms
twes Write Command Set-Up Time 0 - 0 - 0 - 0 - ns | 13
tewo TAS to WRITE Delay Time 50 - S50 -~ 50 - 60 - ns |13
tawo RAS to WRITE Delay Time 90| - 100f - 10 - 135 - ns |13
tawp :ionl:;mn Address to WRITE Delay sl - 6l - 70 - 85 - s |13
N S:':recharge to WRITE Delay &l - 6 - 70 _ 85 - s |13
tesn TAS Set-Up Time s| - st - 5 _ s - ns
(TAS before RAS Cycle)
TAT Hold Time
teHr RS before FAS Cycle) 15 - 15[ - 15 - 20 - ns
trpC RAS to TAS Precharge Time 5 - 5 - 5 - 5 - ns

CAS Precharge Time (TAS before

teer RAS Counter Test Cycle) 30 - 40 - 40 - 50 - ns
tROH RAS Hold Time referenced to TF 10 - 10 - 10 - 20 - ns
toEA OF Access Time - 20| - 20| - 20| - 25| ns
toso OF to Data Delay 20 - 20 - 20 - 25 - ns
Yorz Qutput buffer turn off Delay Time 0 20 o 0| o 20| o 2| ns |10
from OF
10EH OF Command Hold Time 20| - 20| - 20 - 25 - ns
to0s Qutput Disable Set-Up Time 0 - 0 - 0 - 0 - ns
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CAPACITANCE (Ve =5V + 10%, f= 1IMHz, Ta=0~70°C}

SYMBOL PARAMETER MIN. MAX, UNIT
cn Input Capacitance (AD~A9) - 130 pF
ci2 Input Capacitance (W, OF) - 110 pF
c3 Input Capacitance (RASD, RAST) - 60 pF
cla Input Capacitance (CAS0, CAST) - 50 pFf
cQ 1O Capacitance (DQO~DQ39) - 20 pF
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NOTES:

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

2. All voltages are referenced to Vsg.

3. Icci Iecs, Iccy, Iccs depend on cycle rate.

4. Icci, Icca depend on output loading. Specified values are obtained with the output open.

5. Column address can be changed once or less while RAS=Vyy, and CAS=Viy.

6. An initial pause of 200xs 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 CAS before RAS
initialization cycles instead of 8 RAS cycles are required.

7. AC measurements assume t1=25ns.

8. Vpp (min)) and Vi, (max.) are reference levels for measuring timing of input signals, Also,
transition times are measured between Viy and VjL.

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

10. torr (max.)and togz (max.) define the time at which the output achieves the open circuit condition
and are not referenced to output voltage levels,

11. Either tpcy or tRrH must be satisfied for a read cycle,

12. These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading
edge in Read-Modify-Write cycles.

13. twes, tRWD, tcwp, tAwWD and tCpwD are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twgsZtwes (min.), the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle;

If trRwpZtrwp (minl), tcwpZtcwp (min), tawpZtawp (min) and tcpwptcpwp (min.) (Fast
Page Mode), the cycle is a Read-Modify-Write cycle and the data out will contain data read from
the selected cell: If neither of the above sets of conditions is satisfied, the condition of the data
out(at access time)is indeterminate.

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

15. Operation within the trap (max.) limit insures that tRac (max.)can be met.

tRAD (max.) is specified as a reference point only: If tRap is greater than the specified trap (max.)
limit, then access time is controlled by taa.
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READ CYCLE
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WRITE CYCLE (EARLY WRITE)
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WRITE CYCLE (OE CONTROLLED WRITE
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READ-MODIFY-WRITE CYCLE
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FAST PAGE MODE READ CYCLE
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FAST PAGE MODE WRITE CYCLE
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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RAS ONLY REFRESH CYCLE
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HIDDEN REFRESH CYCLE (WRITE
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CAS BEFORE RAS REFRESH COUNTER TEST CYCLE
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OUTLINE DRAWINGS

¢ THM405120ASG/BSG (JEDEC OUTLINE) Unit in mm
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