4,194,304 WORDS %3 BIT DYNAMIC RAM MODULE

DESCRIPTION

PRELIMINARY

The THMY94000S/L is a 4,194,304 words by 9 bits dynamic RAM module which assembled 9 pes of
TC514100J on the printed circuit board.
The THM94000S/L is optimized for application to the systems which are required high density and
large capacity such as main memory of the computers and an image memory systems, and to
others which are requested compact size.

FEATURES

& 4,194,304 words by 9 bits organization

e Fast access time

the

THM940005/L-80 THMS40005/L-10
tanc  RAS Access Time BONns 100ns
tan Column Address Access Time 40ns 50ns
tcac  CAS Access Time 20ns 25ns
¢ Cycle Time 150ns 180ns
tpc Fast Page Mode Cycle Time 50ns 60ns

¢ Single power supply of 5V110%
¢ Low power

4,950mW MAX.
4,212mW MAX.
49.5mW__MAX.

Operating (THMS4000S/L-80)
Operating (THM$4000S/L-10)

Standby

s TAS hefore RAS refresh, RAS only refresh, Hidden refresh, and Fast Page Mcde capability
¢ All inputs and outputs TTL compatible

¢ 1,024 refresh cycles/16ms

PIN CONNECTION (TOP VIEW)
THM34000L

THM940005

[+]
vee (1)

TAY (2)

Qo - {3}
AQ (&)
Al {5}
oqQ1 {6}
A2 (N
A3 {8}
vss  {9)
DGz (10}
as 1
As {12}
£Q3 {13)
a6 (1)
A7 [15)
oQa {18)
ag (1N
A3 [18)
A0 (19}
QS (20}
woo(2n
vss (22
0Q6 {23)
N.C. (24)
0Q7 {2%)
Q8 {26)
RAS (27}
CASB {28}
oE (29)
vCC (36)

npoocoogpoooooooogooconaooocoonooan
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PIN NAMES

A0~A1Q

Address Inputs

DQO~DQ7 Data Inputs/Qutputs

D8 Data Inputs

Q8 Data Outputs

CAS Column Address Strobe
RAS Row Address Strobe

W Read/Write Input
CTASE Column Address Strobe
Vee Power { + 5V)

Vss Ground

N.C. No Connection
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BLOCK DIAGRAM
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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 i
Power Supply Voltage Vee ~-1.0~7.0 v i
Operating Temperature Torr 0~70 *C 1
Storage Temperature Tste -55~125 °C 1
Soldering Temperature - Time Tsowper 26010 °C-sec 1
Power Dissipation Po 5.4 w 1
Short Circuit Output Current lout 50 mA 1
RECOMMENDED DC OPERATING CONDITIONS (Ta =0~70°C)

SYMBOL PARAMETER MiIN. TYP. MAX. UNIT NOTES
Vee Supply Voltage 4.5 5.0 5.5 v 2
Viu Input High Voltage 2.4 - 6.5 v 2
Vi Input Low Voltage -1.0 - 0.8 v 2

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

SYMBOL PARAMETER MIN, { MAX, | UNITS | NOTES

OPERATING CURRENT THMX Xxxxxx-80] - 500

lech Average Power Supply Operating Current mA 3.4
{RAS, TAS, Address Cycling: tac=tac MIN.) THMx x xx xx =10 | = 765
STANDBY CURRENT

lcca Power Suppty Standby Current - 18 mA
(RAS = TAS = Vi)
TAS ONLY.REFRESH CURRENT THMX x X X X X -80] = | 900

ks Average Power Supply Current, RAS Only Mode mA 3
{RAS Cycling, TA Vin: tac =tre MIN.) THMx x xx xx =10] - | 765
FAST PAGE MODE CURRENT THMX X x X xX —80| - | 540

leca Average Power Supply Current, Fast Page Mode mA 3,4
(RAS = vy, CAS Address Cycling: tpc = tpc MIN.) THMx x x x %X x =101 - 450
STANDBY CURRENT

i lces Power Supply Standby Current - 9 mA

(RAS = TAS = Vee = 0.2V)
TAS BEFORE RAS REFRESH CURRENT THMx x xx x x -80| - | 900

Iccs Average Power Supply Current, TAS Before RAS mA 3
Mode (RAS, TAS Cycling: tac=tac MIN.) THMX X XX ¥ x =10 - 765
INPUT LEAKAGE CURRENT

ity Input Leakage Current, any lnput -850 90
{OV S Vi S 6.5V, All Other Pins not under Test= OV)

| OUTPUT LEAKAGE CURRENT 20| 20

ot {Doyt is disabled, OVS Vour 8 5.5V)
OUTPUT LEVEL

v 2.4 - v

OH Qutput "H" Level Voltage (lgyr =5 - mA)

OUTPUT LEVEL

v - B

ot Qutput “L° Leval Voltage (loyr» 4.2mA) 04 v
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vcc =5V £10%, Ta =0~70°C) (Notes 5, 6, 7)

SYMBOL PARAMETER THM340005 80 THSA0005-10 UNIT | NOTES
MIN. MAX. MIN. MAX.
tre Random Read or Write Cycle Time 150 - 180 - ns
tec Fast Page Mode Cycle Time 50 - 60 - ns
Rac Access Time from RAS - 80 - 100 ns 8 13
teac Access Time from TAS - 20 - 25 ns 8 13
1A Access Time from Column Address - 40 - 50 ns 8, 14
tepa Access Time from TAS Precharge - as - 55 ns 8
teLz CAS to Output in Low-2 0 - 0 - ns 8
torF Output Buffer Turn-off Delay 0 20 0 20 ns 9
tr Transition Time {Rise and Fall) 3 50 3 50 ns 7
tap RAS Precharge Time 60 - 70 - n§
tras RAS Pulse Width 80 10,000 100 10,000 ns
trasP RAT Pulse Width (Fast Page Mode) 80 200,000 100 200,000 ns
trsy RAS Hold Time 20 - 25 - ns
tesH TAS Hoid Time 80 - 100 - ns
teas TAZ Pulse Width 20 10,000 25 10,000 ns
taco RAS 10 TAY Delay Time 20 60 25 75 ns 13
trao RA3 to Column Address Delay Time 15 a0 20 50 ns 14
tere CAS 1o RAS Precharge Time 5 - 10 _— ns
tep CAS Precharge Time (Fast Page Mode) 10 - 10 - ns
tasa Row Address Set-Up Time 0 - 0 - ns
tRaH Row Address Hold Time 10 - i5 - ns
tasc Column Address Set-Up Time 0 - 0 - ns
tean Coluemn Address Hold Time 15 - 20 - ns
tan _g_g\l_gumn Address Hold Time referenced to 50 _ 75 - ns
tRaL Column Address to RAS Lead Time 40 - 50 - ns
v tacs Read Command Set-Up Time 0 - 0 - ns
tRCH Read Command Hold Time 0 - 0 - ns 10
taa fiemad Command Hold Time referenced to 0 _ 0 _ ns 10
twek Write Command Hold Time 15 - 20 - ns
tweR \é_:%te Command Hold Time referenced to 60 . 75 _ ns
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Continued)

SYMBOL PARAMETER THN94000S 80 THMI4000510 1 uwir | wores

MIN. MAX. MIN. MAX.

twe Write Command Pulse Width 15 - 20 - ns
tawi Write Command to RAS Lead Time 20 - 25 - ns
tewl Write Command to CAS Lead Time 20 - 25 - ns
s Data Set-Up Time 0 - o - ns n
toH Data Hold Time 15 - 20 - ns "
tpHR Cata Hold Time referenced to RAS 60 - 75 - ns
taer Refresh Period ’ - 16 - 16 ms
twes Write Command Set-Up Time 0 - 0 - ns 12
tesk TAS Set-Up Time (CAS before RAS Cydle) 5 - 10 - ns
tenn TAT Hold Time (TAS before RAS Cycle) 15 - 20 - ns
trec RAS to CAS Precharge Time 0 - V] - ns
B w | - | o | - |
top WRITE to RAS Precharge Time 10 . 10 _ ns

(CAS before RAS Cycle) _
_— WRITE 1o RAS Hold Time 10 N 10 _ ns

(CAS before RAS Cycle)

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

SYMBOL PARAMETER MiN. MAX. UNIT
o Input Capacitance (A0~A10, W, TAS, RAS) - 60 pF
Ci2 input Capacitance (D8, CTAS8) - 10 pF
Coa YO Capacitance {DQ0~DQ7) - 15 of
Cq Output Capacitance (Q8) - 10 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 Vss.

3. Igen Icess Iecss Iccs depend on cycle rate.

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

5. 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 CAS before RAS
initialization cycles instead of 8 RAS cycles are required.

6. AC measurements assume tp=5ns,

7. ViH (min.) and V| (max.) are reference levels for measuring timing of input signals. Also,
transiticn times are measured between Vi and V.

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

9. toFr (max,) defines the time at which the output achieves the apen circuit condition and is not
referenced to output voltage levels.

10. Either trcH or tRrH 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 in the data sheet as electrical
characteristics only. If twes= twes (min.), the cycle is an early write cycle and data eut pin wili
remain open circuit (high impedance).

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

14. Operation within the trap (max.) limit insures that tpac (max.)can be met.

traDp (max.) is specified as a reference point only: If tRap is greater than the specified tpap {max.)
limit, then access time is controlled by taa.
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READ CYCLE
tac
ey | . [—tl_ﬁ
T N A N\
tes
o]

b tneo
Vi — - \ = '/
v / N\ i

s T O T

tncs v'ncn
' tann
Vi~ 7
WRITE ViL — teag |
tan
torr

t C b
DQO~DQ7 VoH™ oren
VALID DATA-QUT
Q8 Vor—

£1
]
4

g

b7,
g

7///% : "H* ar "L*
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EARLY WRITE CYCLE

e e,

twey

st oo

: "H" or "L”
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FAST PAGE MODE READ CYCLE

1rase .
-—*‘
RAS Vie _ \( 7/ \
tesu
taco [
Nl fco “(r' s
Vin — teas \ tens teas
CAS Vi / \\,i Z \: 4{ \\ /
tan asc taa
t - -
e tasc tasc
Yaan - tean tear - ‘k"“
VIH i 3 —+
AQ~A1D v, ROW coL | oL coL
Sann
t ot
-~ tag ey
hes | tack tach h taen
Viy — W N
WRITE Vi / % teac | Reag Lo
tan taa tan
| I
tanc ] | Tera - tern
D VoH - y ¢ 3
Q0~DQ7 v _< N }_ . >_ " >—
Q8§ voL _
1,
BV E‘W | LTI U S TER 7

VALID DATA OUT

U7 © "H" or "L”
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FAST PAGE MODE WRITE CYCLE (EARLY WRITE)

tap
taase
_——x
Vij =
o SN N
tog tash
__eo teae
. 1

w W SR N e s N’
Y i G e a
T~ WINGIeme

g :m{! OC 0L

VALID DATA IN

Vou
Q8 VoL — OPEN

7’/////74 : "H" or "L"
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RAS ONLY REFRESH CYCLE

3

Vin
@3 Vie \./

—
v =T 00R =~ X

Vour
Qs Vo

Note: WRITE, A10="H" or “L" V4 : "H" or "L
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CAS BEFORE KAS REFRESH CYCLE

tes csa
> t |

=~ W__ N\

waTE SriW—' 2

DQO~DQ7 Viy ~ b

Q8 vy /

: "H" or "L"

Note: AQ~A10="H" or "L"
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HIDDEN REFRESH CYCLE (READ)

Vi = Y o .
. S N - ¥

AP
tonn
Vik —
s SN / B N jl
ASC

1,
s A .

v
A0~at0 !

S

o T | oy O

Lore

—~ Vv - C ' N
0Qo0~0DQ7 von VALID DATA - OUT b
Q8 VoL - taz I F

o

: "H" or "L”
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HIDDEN REFRESH CYCLE (WRITE)

thr
Vi — > tras - !
W Ny ¥ \ e— 4

Pl
w|

feas

n
w o N we o N v
T

Vi ~ " Row COLUMN
o-so V2 “TN r

twvm

1
wae pmN—

1.2

::::W Il

tomn

Von —
QOPEN
Qs Vot -

: “H" or "L"

B-66



THM94000S/L-80, 10

CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

tras -
ﬁ o ‘ 3‘

. N, — |

\Y
RAZ v

g i Y tons

s N /

-0 N .~ Xl

Lany

READ CYCLE tan lore

BO0~ Vo — s
DQO~DQ7 VOH OPEN VALID DATA -OUT
Q8 YoL 'F
e
twae t tacs

A 3
e
0Q0~0Q7 Yo - open 4 vaooaran

¢ "H" or "L"
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QUTLINE DRAWINGS

Unit in mm
¢ THHM940008
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