1,048,576 WORDS x40 BIT DYNAMIC RAM MODULE

DESCRIPTION

The THM4010208G is 2 1,048,576 words by 40 bits dynamic RAM module which assembled 10 pes of

TC514400J on the printed circuit board.

The THM401020SG 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.

FEATURES

o 1,048,576 words by 40 bits organization

e Tast access time and cycle time

THMA401020 | THMA01020
5G-80 SG-10
tgar RAS Access Time 80ns 100ns
taa Column Address
. 40ns S0ns
Access Time
tcac CAS Access Time 20ns 25ns
tre  Cycle Time 150ns 180ns
t Fast P Mod
Pe ase ooe S50ns 60ns
Cycle Time

PIN CONNECTION (TOP VIEW)

Single power supply of 5V110%

Low power

5,775mW MAX. Operating (THMxxxxxx-80)

4,950mW MAX. Operating (THMxxxxxx-10)
55mW MAX. Standby

Read-Modify-write,CAS before RAS refresh,

RAT only refresh, Hidden refresh, and Fast Page

Mode capability.

All inputs and outputs TTL compatible

1024 Refresh cycles/16ms

Gold Contact

JEDEC OUTLINE : THM4010208G-80, 16

NON JEDEC QUTLINE : THM4010405G-80, 10
PIN NAMES

AQ~A9 Address inputs
THM4A010205G DQ0~DQ39 | Data Inputs/Qutputs
CAS Column Address Strobe
RAS Row Address Strobe
W Read/Write Input
] ] Bl Bl E [o]4 Output Enable
o o | THM4010405G Vec Power ( + 5V)
- m— = = Vs Ground
PD Presence Detect Pin
1 72
1] vgs 13| A1 25| DQ13 37| oQ19 49 | 0Q22 61| DQ33 -89 -10
2| pQo 14| A2 26| DQ14 | 38| DQ20 | 50| DQ23 | 62| DQ34 PDO| Vss Vss
3] Q1 15| A3 27| DQ15 | 39 vss 51| pg2a | 63] DQ3s POT| Vss | Vss
2| pQ2 16| Ad 28| A7 40 | A% 52| oqzs | sa{ DQ3s Po2| NC Vss
5| 0Q3 17] as 29| bQis | 41| NC 53| bqz6 | 65| DQ37 PO3| Vs Vss
6] 0Qa 18] a6 30| Vec 42| NC s4| 0Q27 | 66| DQ3B
71 0Qs5 19| OF 31| A8 43| NC ss| pqas | &7 PDO
8| oQ6 20 [ DQ8 32| A9 44 | RAS 56| DQ29 | 68| PD1
3] pQ7 2t} DQ2 33| NC as| Ne 57| oq3e | 59| PD2
10) vee 22} oQ1o | 34 NC a6 oQ2y | ss| pqsr | 70] D3
1 NC 23|oan | ssjoqi7 | a7 W 59 | vee 71| 0Q39
12| A0 2] 0Q12 | 36| DQi8 | 48] v 60| DQ32 | 72| vg
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THM401020SG-80, 10

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNITS NOTES
Input Voltage Vin -1.0~7.0 1
Output Voltage Vour -1.0~7.0 1
Power Supply Voltage Vee -1.0~7.0 \ 1
Operating Temperature Toer 0~70 °C 1
Storage Temperature Ts1g -55~125 ‘C 1
Soldering Temperature - Time TsoLDErR 26010 *C-sec 1
Power Dissipation Pp 6.0 w 1
Short Circuit Output Current lout 50 mA 1
RECOMMENDED DC QPERATING CONDITIONS (Ta=0~70°C)

SYMaoL PARAMETER MIN. TYP. MAX. UNIT NOTES
Vee Supply Volitage 4.5 5.0 5.5 2
Vin 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. | UNITS  NOTES

OPERATING CURRENT

I¢er Average Power Supply Operating Current THMA40102056-80 - 1050 mA 3,45
(RAS, TAS, Address Cycling: tre=tre MIN. ) THM4010205G-10 - 900
STANDBY CURRENT

lccz Power Supply Standby Current - 20 mA
(m=m= VIH)
RAS ONLY REFRESH CURRENT

Icca Average Power Supply Current, RAS Only Mode THM4010205G-80 - 1050 mA 35
(RAS Cycling, TAS = Viy: tre=tre MIN. ) THM4010205G-10 | - 900
FAST PAGE MODE CURRENT

Icca Average Power Supply Current, Fast Page Mode THM4010205G-80 - 700 mA 345
(RAS = v, TAS Address Cycling: tpc =1pc MIN.) THM4010205G-10 - 600
STANDBY CURRENT

lees Power Supply Standby Current - 10 mA
{(RAS=CAS = Vee~0.2V)
CAS BEFORE RAS REFRESH CURRENT

Iccs Average Power Supply Current, CAS Before RAS THM4010205G-B0 - 1050 mA 3
Mode (RAS, TAS Cycling: tac = tac MIN.) THM4010205G-10 | - 900
INPUT LEAKAGE CURRENT

Ly input Leakage Current, any Input =100 100 pA
(OV S Viy= 6.5V, All Other Pins not under Test=0V)
OUTPUT LEAKAGE CURRENT

low . -10 10 HA
{Doyr is disabled, OVS VgyrS 5.5V}
OUTPUT LEVEL

Vou R 24 - v
Output “H" Level Voltage (loyr = -~ 5mA)
QUTPUT LEVEL

Vou - 0.4 v

. Output "L" Level Voltage (lgyt = 4.2mA)
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vec =5V 10%, Ta=0~70°C) (NotesS, 6, 7)

THM401020 THMA401020
SYMBOL PARAMETER 5G-80 5G-10 | yniT | NOTES
MIN. MAX. | MIN. MAX,

tre Random kead or Write Cycle Time 150 - 180 - ns

tamw Read-Modify-Write Cycle Time 205 - 245 - ns

toc Fast Page Mode Cycle Time 50 - 60 - ns

toratw ZSz:ePiig;'Mode Read-Modify-Write 105 - 125 _ ns

tRAC Access Time from RAS - 80 - 100 ns ?5“

teac ~acess Time from TAS - 20 - 25 ns | 9,14

taa Access Time from Column Address - 40 - 50 ns {945

tcpa Access Time from TAS Precharge - 45 - 55 ns {9

toz CAT to output in Low-Z 0 - 0 - ns |9

torr Qutput Buffer Turn-off Delay 0 20 ¢ 20 ns | 10

tr Transition Time (Rise and Fall) 3 50 3 50 ns |8

tap RAS Precharge Time 60 - 70 - ns

tras RAS Pulse Width 80 10,000 100 10,000 ns

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

tasH RAS Hold Time 20 - 25 - ns

Yannce Ei}:’r::eT&nn;::;om TAS frecharge a5 _ 55 ~ ns

tesw CAS Hold Time 80 - 100 - ns

tcas CAS Pulse Width 20 10,000 25 10,000 ns

tacD RAT to CAS Delay Time 20 60 25 75 ns | 14

trap RAS to Column Address Delay Time 15 40 20 50 ns | 15
. tcre TAS to RAS Precharge Time 5 - 10 - ns

to | Gont pege hate) LI L I

tasr Row Address Set-Up Time 0 - 0 - ns

traH Row Address Hold Time 10 - 15 - ns

tasc Column Address Set-Up Time 0 - 0 - ns

team Column Address Hold Time 15 - 20 - ns

ar Column Address Hold Time referenced 50 _ 75 _ s

to RAS

tral Column Address ta RAS Lead Time 40 - 50 - ns

tres Read Command Set-Up Time 0 - 0 - ns

tacH Read Command Hold Time Q - 0 - ns | 11
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
{Continued)

THM401020 THMA401020
SYMBOL PARAMETER 5G-80 5G-10 |y niTs| NOTES
MIN. | Max. | MiN. | MaAx.

Read Command Hold Time referenced

tRRH to RAE 0 - 0 - ns | 11
twen Write Command Hold Time 15 - 20 - ns
twen Write Command Hold Time referenced 60 - 75 - ns
to RAS
twp Write Command Pulse Width 15 - 20 - ns
thwi Write Command to RAS Lead Time 20 - 25 - ns
tow Write Command to CTAS Lead Time 20 - 25 - ns
tpg Data Set-Up Time 0 - 0 - ns | 12
tou Data Hold Time 15 - 20 - ns | 12
toHR Data Hold Time referenced to RAS 60 - 75 - ng
trer Refresh Period - 16 - 16 ms
twes Write Command Set-UP Time 0 - 0 - ns 13
tewn CAS to WRITE Delay Time 50 - 60 - ns |13
trwD RAS to WRITE Delay Time 110 - 135 - ns | 13
tawo Column Address to WRITE Delay Time 70 - 85 - ns |13,
tepwo TAS Precharge to WRITE Delay Time 75 - 920 - ns |13
tesk CAS Set-Up Time(TAS before RAS Cycle) 5 - 5 - ns
teHR CAS Hold Time(TAS belore RAS Cycle) 15 - 20 - ns
trpc RAS to TAS Precharge Time 0 - 0 - ns
teor TAS Precharge Time (CAS before RAS 0 _ 50 _ ns
Counter Test Cycle)
trow RAY Hold Time referenced to OF 10 - 20 - ns
Y toea OF Access Time - 20 - 25 ns
toED OF to Data Delay 20 - 25 - ns
totz Qutput buffer turn off Delay Time 0 20 0 20 ns | 10
from OF
toem OF Command Hold Time 20 - 25 - ns
- WRITE to RA3 Precharge Time 0 _ 0 _ ns
{CAS before RAS Cycle)
i WRITE 10 RAS Hold Time 10 _ 0 _ ns

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

SYMBOL PARAMETER MIN. MAX. UNIT
<n Input Capacitance (A0~A9) - 65 pF
cI2 Input Capacitance (W, DE) - 65 pF
Ci3 ‘ Input Capacitance (RA3) - S0 pf
4 Input Capa.citance (TAS) - 60 pF
coqQ YO Capacitance (DQ0~DQ39) - 17 pF
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NOTES:

1.

o o os » o

10.

11,
12,

13.

o

14,

15.

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

All voltages are referenced to Vss.

Icct, Iccs, Iccd, Iccs depend on cycle rate.

Icct, Iccy depend on output loading. Specified value are obtained with the output open.
Column address can be changed once or less while RAS = Vi, and TAS = Viy.

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.

AC measurements assume tp=35ns.

ViH {min.) and V[ (max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between Vi and V.

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

torp (max.) and tpgz (max.) define the time at which the output achieves the open circuit condition
and are not referenced to output voltage levels.

Either tircii or tpri; must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles and to WRITE leading
edge in read-write cycles.

twes, tRwD, tcwp, tAwD and tcpwp are not restrictive operating parameters. Theyr are included
in the data sheet as electrical characteristics only. If twcsZtwcs (min.), the cycle is an early
write cycle and data out pin will remain open circuit (high impedance) throughout the entire cycle;
If tRwp= trRwp (min.), tcwp=tcwp (min.), tAwD= tAwD (min.) and tcpwp2 tcpwp (min.), 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.

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

Operation within the tgpap (max.)limit insures that tpac (max.) can be met.
tRAD (nax.) is specified as a reference point only: If tRap is greater than the specified taap (max.)
limit, then access time is controlled by taa.
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READ CYCLE
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WRITE CYCLE (EARLY WRITE)

AAAAA

tap

1
tcre

A

lgas

IH
Vig ==
Jcre trep
Vi —
Vig == tram
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e |
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WRITE CYCLE (OF CONTROLLED WRITE)
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READ-MODIFY-WRITE CYCLE

—EMW—t -
tras o] |etBE,]
Vi == * | tap -
RAS \ 1/ \_
V“_ r— -, :
CsH -
LC_Q trep treu crp

w iz N/

- tawp . .,_‘QM._,l
thap towp >
- _ tawp tawy
ViR — twp
WRI \q_ﬁ_>
V'L — -
tan
Vi — toeA L
Vip == : of0,
teac
l_ tRAC o pbilosz| tpsl |tow
VIIOH '
DQ39 VIOl ——- ouT Y IN -

: “H" or "L*
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FAST PAGE MODE READ CYCLE

trase o |t
Vig — 3 tag
s N 2
Vi — I il
- tec - B [tene
fcap tep | tcp - Rycp -
Viy —— 3 d i
= PRIT) \\ teas | / \ tcas tcas - /
v = tRap| ok A & x
csH tean Rl >
tags T [ | | UTAT

Vin —L ——3
A0~AD ROW CcoL.1 coL.2 COL.N
Vi Rt | S o .
I tng_'_ | tacn 1!  tRcs | tas y now
Vip — )
WRITE tran
Vi {

] tan | taa
tcpa

-

Yoac tgfﬁ tear lgr; CAC,
! trac e lcggl tazf”, |toez taz ,_-slg
DQo~ Vor — L 3 7 |
0039 vy — Daur ? H Pour 2 Dour ¥

7

% "M or "L”
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FAST PAGE MODE WRITE CYCLE

RAS N tan N
te¢ tRsH { tere
rﬁ!: R tcp - e
Vig — 1
TAT \fmﬁ - \4355_, \ tcas
vy —/ tRau : ﬂ— - z
CSH RAL
tasg TR [ || e e g e
Vin L L
AO~A %ROW ?@( oL % coL? D@@ COLN
8 el "
1 thap tom | . towL i twes tow ! I
WS trwt
tw T
Vi —7 el twen -{—Cﬁ- twen
WRITE Twe / we twe //
Vi, — b’ - 2 I _ %

|
o
s EER B YO

% : "H" or "L"
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FAST PAGE MODE READ-MODIFY-WRITE CYCLE

st = =\
trcp :PBMW — et ke tcas - tm:RSH ——»| LcRP

TAT Vi — ‘lmo’ CAS - A o - _ﬁ—

- Vi T tas tﬂ:: \\t A Zt“c & LCAH [tASC x — tRAlL
AO~A9 x:t‘ :%@ﬂﬁ@ﬂfou Q%W/%ﬂ coL.2 Wﬂ CC:L.N r

f : - Mr———towp—— | Lg tepwo — ?
WaiTE VW —7 =i tmtcw_n*g M — T X
ViL — laa :__{Z, ':..{Z’
toes toea twell 1 toea sl

z= VI — \[ \' ¥
OE /
Vi — \E;:Q@ icpa ZEQ_EE topa Lot

trac
toer | DRV taa
1o teac tos tcac ftos
t Tt
teac o oezl.| | oy oezl | | on
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0%39 Vi —e S @Dmﬂ E y /E Din2 Q‘—'— DN N E——_
oL tCLZ lCLZ 1,
Dout } Doyt 2 DourN

: “H* or “L”
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RAS ONLY REFRESH CYCLE

CAS

AQ~A9
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|
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NOTE : WRITE, OE = "H" or “L”

W : "H"or "L"

CAS BEFORE RAS REFRESH CYCLE

RAS

CAS

WRITE

DQO~

DQ3%

trp

tae

Vi —

Vi —

tarc

tcp
-

Vg ==

taas

o g U

tese

tewr

\

Vi —

. twhp

B

TwrH .

N/

Vor—————"—"=

R e

Vo ———

NOTE : OE, A0~A9= "H" or "L*

QPEN

e
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HIDDEN REFRESH CYCLE (READ)

s S )y T . \
T -cERE trep - tRsH R,
[ =
- tasr " tran loay
no~no . __ 7 'LT%“ D oy
VAT 7 | ‘ %M/
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ofF o otoce, R,
* " trac : teac | tl kel
008539 z‘;: "%j VAUID DATA-OUT b
: "HYor"L”
HIDDEN REFRESH CYCLE (WRITE)
- trasg - - tap_ | = tap
RRT ::{ :'—'; - tar | trag
Vas —— cap | tRCD - R, I tCR
SRR N —f
. tase = tran teaR
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W " - T
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DQO~ le — ] e
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CAS BEFORE RAS REFRESH COUNTER TEST CYCLE

le_tRP
- Vig — | taas _%——
RAS vy —
v ¢ t terr ol |t tASH F
e [ B CSR HR o tcas
CAS Vi — e :A Y
RAL
tasc team
Vi —— e
AD~A9 V:’: V777 coMuN aoRsss /
tan R
READ CYCLE twere |ftwan e W HTLWRCH
(- Vig = s
WRI Vi —
troH
g il
n ! Itosr
5o v toz torz ‘_:
-~ oOH
OPEN @ VALID DATA-OUT S
\ DQ39 Vo — - LrRwL L
WRITE CYCLE twre |} twan o= towy
¢ Viw — 7 = - WS twcH =
wrTe v 728 K2, e NN
ag Vig =
ViL —
DQO"' tos ToH .
DQ39 Vin — OPEN { VALD DATA'IN 1_* :
N Vi ™ twar || twan 1 i
READ-MOUDIFY-WRITE - «—»l = lm TR ]
‘ Vig — = i
WATE . 7 N | ea e 0,
| «_tan
ot o \Ris I 5=
) 'tc“‘ to 1
taz [tz t DH
DQO~  Vilgn — K A
DQ39 Vg, — 18
: "H"or"L" DATADUT
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OUTLINE DRAWINGS
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