THM81070AS-€

 THMB1070AL-60

1,048,576 WORDS 8 BIT DYNAMIC RAM MODULE
DESCRIPTION

The THM81070AS/AL and THMB81070AS/AL are a 1,048,676 words by B bits dynamic RAM module
which assembled 2 pes of TC514400ASJ and 1 pcs of TC511000AJ/BJ on the printed circuit board.
The These modules are optimized for application to the systems which are required high densily 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
e 1,048,576 words by 8 bits organization ¢ Low Power
¢ [Fast access time and cycle Lime 1,816mW MAX. Operating (THMxxxxxx —G0)
0 ET) 0] -10 1,540mW MAX. Operating (THMxxxxxx —70)
— - 1,320mW MAX. Operating (THMxxxxxx -80)
trac RAS Access Time 60ns [ 70ns [ 80ns | 100ns 1,155mW MAX. Operating (THMxxxxxx —10)
taa izl(:;r:ny:’\::ress 30ns | 35ns [ 40ns | SOns .lﬁ‘ﬁmw MAX. Standby
= - s Single power supply of 5V 10%
teac CAS Access Time 20ns | 20ns | 20ns | 25ns ) @ All inputs and outputs TTL compatible
tac  Cycle Time 110ns { 130ns | 150ns {180ns | ® 1,024 refresh cycles/16ms
e Ei;ﬁep??:‘emde 45ns 45ns 50ns § 60ns
o CAS before RAS refresh, RAS only refresh, Hidden refresh and Fast Page Mode capability
*® DPuackage THM81070A8 - xx : Tin - Lead Contact

THM81070AL - xx : 30Pin SIP

PIN CONNECTION (TOP VIEW)
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BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTE
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 Torr 0~70 °C 1
Storage Temperature Tsrg -55~125 °C 1
Soldering Temperature - Time TsoLoER 26010 °C - sec 1
Power Dissipation Po 14 w 1
Short Circuit Output Current loyr 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta = 0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vee Supply Voltage 4.5 5.0 5.5 Vv 2
ViH Input High Voltage 2.4 - 6.5 v 2
Vi Input Low Voltage - 1.0 - 08 \ 2
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DC ELECTRICAL CHARACTERISTICS (Vee =5V +10%, Ta=0~70°C)

SYMBOL PARAMETER MIN. | MAX. | UNIT | NOTE
THMxxxxxx-60 - 240
OPERATING CURRENT
. THMxxxxxx-70 - 200 3,4
lect Average Power Supply Operating Current mA
(RAS, TAS, Address Cycling: tac =trc MIN. ) THMaoocB0 Z 170 5
THMxxxxxx-10 - 150

STANDBY CURRENT
fecz Power Supply Standby Current - 4 mA
(RAS =CAS = V)

i THMuxxxxx-60 - 240
RAS ONLY REFRESH CURRENT
THMxxxxxx-70 - 200
lcc3 Average Power Supply Current, RAS Only Mode mA 35
(RAS Cycling, TAS = Viu: tac = tre MIN. ) THMxoooce-00 e 170
THMxxxx- 10 - 150
THMxxxxe-60 - 140
FAST PAGE MODE CURRENT
THMxxxxxx-70 - 140 3,4
Icca Average Power Supply Current, Fast Page Mode mA
(RAS = v, TAS, Address Cycling: tpc=tpg MIN. } THMxooocx80 z 120 5
THMuxxxxxx-10 - 10

STANDBY CURRENT
Ices Power Supply Standby Current - 2 mA
(RAS = CAS =V - 0.2V)

o THMaxxxxxx-60 - 240
CAS BEFORE RAS REFRESH CURRENT
. THMuxxxxx-70 - 200
Iccs Average Power Supply Current, CAS Before RAS mA 3.5
Mode (RAS, TAS Cycling: tac = tac MIN. ) THMxoo0o:-80 - 170
THMxxx#xx-10 - 150

INPUT LEAKAGE CURRENT
hw input Leakage Current, any input -20 20 nA
{OVEViNy5 6.5V, All Other Pins Not Under Test=0V)

OUTPUT LEAKAGE CURRENT
low - -10 10 A
(Dour is disabled, OV S VourS 5.5V)

OUTPUT LEVEL
Vou . 24 - v
Qutput “H” Level Voltage (loyr = - SmA)

OUTPUT LEVEL
Output “L" Level Voltage (Igyr = 4.2mA)
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc=5V £ 10%, Ta=0~70°C) (Notes 6, 7, 8)

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

tre Random Read or Write Cycle Time 110 - 130 - 150 - 180 - ns

toc Fast Page Mode Cycle Time 45 - 45 - 50 - 60 - ns

thac | Access Time from RAS - 60| - 70| - 80| - 100] ns 9,13

tcac | Access Time from CAS - 20| - 20 - 0] - 25| ns | 9,13
taa Access Time from Column Address - 301 - 35| - ] - 50| ns 9,14

tcea | Access Time from TAS Precharge - 40| - a0 - 45| - 55] ns 9
tciz | CAS to Output in Low-Z o] - of -~ o] - o] - ns 9
torr | Output Bufler Turn-off Delay 0 20 0 20 0 20 0 20| ns 10
tr Transition Time {Rise and Fall) 3 50 3 50 3 50 3 50| ns 8
tae | RAS Precharge Time 40 - 50 - 60 - 70 - ns

tras | RAS Pulse Width 60| 10,000 70| 10,000 80) 10,000 100] 10,000 | ns

trasp | RAS Pulse Width (Fast Page Mode) 60 100,000 |  70{ 100,000 | 80| 100,000 | 100 100,000 | ns

tasy | RAS Hold Time 20 - 20 ~ 20 - 25 - ns

RAS Hold Time From CAS

tamce Precharge {Fast Page Mode) 40 B 40 B 45 B 55 B ns
tesu | CAS Hold Time 60| - 700 - 80| - 100 - ns
tcas TAS Pulse Width 20| 10,000 20| 10,000 20[ 10,000 251 10,000 | ns
taep | RAS to TAS Delay Time 20 40 20 50 20 60 25 75| ns 13
trao %Amito Column Address Delay 15 30| 15 E T a| 20 50 ns | 14
tecep | CAS to RAS Precharge Time 51 - s| - 51 - 0] - ns
tep | CAS Precharge Time 0 - o - o - 0] - ns
tasr | Row Address Set-Up Time 0 - 4] - 0 - 0 - ns
taan | Row Address Hold Time 10 - 10 - 10 - 15 - ns
tasc | Column Address Set-Up Time 0 - 0 - 0 - 0 - ns
tcan | Column Address Hold Time 15 - 15 - i5 - 20 - ns

Column Address Hold Time
taR _ 50 - 55 - 60 - 75 - ns
referenced to RAS

trar | Column Address to RAS Lead Time 30 - 35 - 40 - 50 - ng
taes | Read Command Set-Up Time 0 - 0 - 0 - 0 - ns
tack Read Command Hold Time 0 - 0 - 3] - 0 - ns 11

Read Command Hold Time
'R | referenced to RAS

tweu | Write Command Hold Time 10 - 15 - 15 - 20 - ns

. Write Command Hold Time a8 55 50 75
- . _ - s
W | referenced to RAS -
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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.
twp Write Command Pulse Width 10 - 15 - 15 - 20 - ns
tawe Write Command to RAS Lead Time 200 - 20/ - 20f - 25| - ns
towt Write Command to TAS Lead Time 20 - 0 - 20 - 25 - ns
tos Data Set-Up Time 0 - 0 - 0 - 0 - ns |12
ton Data Hold Time i5 - 15 - 15 - 20 - ns |12
tour Data Hold Time referenced to RAS 50 - 55 - 60 - 75 - ns
trer Refresh Period - 16| - 16| - 6] - 16| ms
twes Write Command Set-UP Time Y] - 0 - 0 - 0 - ns |13
tesh TA% Set-Up T‘i—me s _ s _ s _ 5 _ s
(CAS before RAS Cycle)
teHR @_Hdd Time 15 - 15 - 15 - 20 - ns
(CAT before RAS Cycie)
trec RAS to TAS Precharge Time 5| - s| - 5| - 51 - ns
b X
oot (Cg% t;:;::g;i;";\:umer Test Cycle} 0 - 40 - a0 B 50 - ns
twap WRITE to RAS Precharge Time ol - ol - ol - ol - ns
(CAS before RAS Cycle)
- WRITE to RAS Hold Time ol - ol - ol - ol - s
(CTAT before RAS Cycle)
CAPACITANCE (Vec =5V £ 10%, f=1MHz, Ta=0~70°C)
SYMBOL PARAMETER MIN MAX. UNIT
Cn Input Capacitance (A0~AS, W, TAS, RAS) 30 pF
Coq /O Capacitance (DQO~DQ7?) 15 pF
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NOTES:

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

All voltages are referenced to Vss.

Iccr, Ices, Iccq, Iccs depend on cycle rate.

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

Column address can be changed once or less While RAS =V}, and CAS=V];.

o oo e @ e

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

7. AC measurements assume lp=5ns.

8. Vpi (min.) and Vi, (max.) are reference levels for measuring timing of input signals.  Alse,
transition times are measured between Vy; and Vi,

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

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

11. Either trcn or tury must be satisfied for a read cycle.
12. These parameters are referenced to CAS leading edge in early write cycles.
13. twcs is not restrictive operating parameters. This is included in the data sheet as electrical

characteristics only. If twese tweg (min.), the cycle is an early write cycle and data out pin will

remain open circuit (high impedance) throughout the entire cyele.

14. Operation within the tpcp (max.) limil insures that tgac (max.)can be met.
trep (max.) is specified as a reference point only:  If tycp is greater than the specified tpop (max.)
limit, then access time is controlled by tcac.

15. Operation within the tRap (nax.) limit insures that tpac (inax.) can be met.
trap (max.) is specified as a rcference point only: If tpap is greater than the specified tpap (max.)
limit, then access time is controlled by taa.
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TIMING WAVEFORMS
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WRITE CYCLE (EARLY WRITE
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FAST PAGE MODE READ CYCLE

AQ~A9

WRITE

Dour
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TRRH

~

Vin == r\ trASP ¥
ViL — « /
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teap thco teas tep tee trce
Vi — F \ —l_"\ tcas 1 A \ teas
w—t N N N
tar ’ trsH
I
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N YO YO~ YO =~ ¥ .
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] | 1 | | 1
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FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

trp
[~
ViH — X trase
RAS N
V||_ — bt
pc tRsH
tenp taco tcas tep tcp
Vig —— = 2 e + t -+ .
3 H ‘ \ / \ CAS \ teas
VL — k P 3 _
tar traL
tasr tran)  tasc tcan tas, tcan, tasc lean
s ol jt—>|
Vi 4 D d r -
A0~A9 ROW oL coL coL
Wiy * * i T x
trao
twer twes twen twes twen
-t
lwes twen twe twe
Vin | '
WRITE we
Vi }
tos lon tps ton tos ton
Vin 7
O . Y N "
Vie K ] i
I toHR
I

*  VALID DATA IN

: “H" or "L"
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RAS ONLY REFRESH CYCLE

= 0T N T
o 7 \_/
o T o W

% : "H" or “L"

Note: WRITE= "H" or "L"
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CAS BEFORE HAS REFRESH CYCLE

tre
Vig — . {RAS ar, p|
RAS N / N\
ViL — tapc_ | B
p R

e N

i H
L
tore
| |
—— |
Dour Vo OPEN
L
V///, : "H” or “L”

Note: A0~A9="H" or “L"
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HIDDEN REFRESH CYCLE (READ)
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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
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