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16,777,216-Word x 1-Bit DYNAMIC RAM : FAST PAGE MODE TYPE
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o
U Is a Sl Ly aaiint igalull
)

The technology used to fabncate the MSMSIV]?]OO isO

The device operates at a single 3.3V power supply. ts1/0

FEATURES

word x 1-bit.
ate PrOCeSb techuolﬂby .

da 16-3
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O pin Vﬁl compatible.

16,777,
OSssilic
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* Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell

* 16,777,216-word x 1-bit organization

* Single 3.3V power supply, +10% tolerance

. Input LVTTL compatible

* Output: LVTTL compatible, tristate

* Refresh: 2048 cycles/32ms

* Common I/QO capability using 'Early-erte operation

* Fast Page Mode, Read Modify Write capability

* Read Modify Write capability

* CAS before RAS refresh, Hidden refresh, RAS only refresh capability

o Fast Pace Mode canahility

Sasl Iaps vielo Lapaelulty

* Multi bit test mode capability
* Package:
28-Pin 400mil Plastic SOJ (50]28-P-400)
28-Pin 400mil Plastic TSOP  (TSOP28-P-400-K) (TSOP28-P-400-L)

Family Access Time (Max.) Cycls Tims Power Dissipation
trac taa toac {Min.)  Operating (Max_} Standby (Max.)
MSMS1v17100 - 60 60ns 30ns 15ns 110ns 432mw
MSM51V1710G - 70 70ns 35ns 20ns 130ns 396mwW 1.8mW
MSM51V17100 - 80 80ns 40ns 20ns 150ns 360mw
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MSEMSE1V17400 OKI Semiconductor

PIN CONFIGURATION {TOP VIEW)

Vee !_T__ £ Vss Ve 1] E Vss Vss 28] | 1] Vee
D [2] 127! Dour Din Z 27) Dour Dour 27) 2] Diy
NG [3] 26] NC ne [3] 26] nic NC (26] 3] ne
We [4] 25] TAg WE [4] 25] tAs tAs 25 4]we
msls] 3 e ms(s] & [ng neld B [slmas
mif6] & [83lag amile] & [alag M@ 5 [6]an
< =<l =
mole] 3 [0]as mofo] 2 [20)4s AR 3 [8]aw
a0 5 9l aofto) 2 (19 a7 arft9) = [iglao
m 1 18] a6 At [l 18] ag As[i8 1] At
A2 12 17] as A2[12 17] s A5 [17] 12] 42
A3 [13 16] A4 A3 [13 16] A4 24 [16] 13 A3
Vee (14 E Vgs Ves [14 E Vgg Vss |15 E Vee
28-PIN 80 28-PiN TS0 28-PIN TSOP
(K TYPE) (L TYPE)
Pin Name Function
AQ - ANl Address Input
RAS Row Address Strobe
CAS Column Address Strobe
Dy Data Input
Dour Data Qutput
WE Write Enable
Voo Power Supply {3.3V)
Vss Ground (OV)
NC No Connection

¥ voltage must be provided to every Voo pin,
tage level must be provided to every Vgg pin.

3

Note: Same power su
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OKI Semiconductor MSMS1V17100
FUNCTIONAL BLOCK DIAGRAM
RAS . - -
_Timing ™ _ | Timing
Generator rJ / Generator
TAS é N B}
~ | Column r r | Colurmn Write WE
(2 1 Address 12 Clogk e
V| Butfers V| HeCO0eTS| | o nerator
Internal Refresh et
AO - A1l A Sense o Cutput
C ngﬁsef I G@';:k"" Amps | | Selector | | Buffer [ Dout
- Row o [
U ] Row Word Memory Input e
12/ ‘:?gfr:f: 90ecoders¥ Drivers | | Celis Bulfer [ Ow
....... o il
Vee -
Vss = o On-chip Vgg }

—
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MSM51V17100

DK Y Serniconductor

El EATRDLILMAL ALIADAASTERIOTIND
EkEWwIRGAL YRnARAvIERD WY
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voltage on Any Pin Ralativeto Vsg Vr 0510486 v
Short Circuit Output Current log 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr Oto 70 °C
Storage Temperature Tstg -5510 150 °C
* Ta=25°C
Recommended Operating Conditions Ta 14 7090
{Ta=0170°C)
Parameter Symbol Min. Typ. Max. Unit
Voo 3.0 3.3 36 v
Power Supply Voltage
PRl 9 Vss 0 ] )
input High Voitage Viy 2.0 — Ve + 0.3 v
Input Low Voltage Vi - — 08 v
Capacitance
¥ (Vee = 3.0to 3.6V, Ta=25°C, f = 1MHz)
Barametar Symbhol TYp. Max. Unit
Input Capacitance (AG - A11, Din) Ciy — 6 pF
Input Capacitance (RAS, CAS, WE) Cing — 7 pF
Output Capacitance {Dour) Cout — 7 pF

—
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OKI Semiconductor MSM51V17100

DC Characteristics o
{Vec=3.0V10 3.6V, Ta= 0to 70°C)
MSM MSM MSM
Parametar Symhol Condition 51v17100-60/51V17100-70151V17100-80) Unit | Note
Min. Max. Min, Max. | Min, Max.
Qutput High Veltage VoH lon = —-2.0mA 24 {Vee 24 [ Voo | 24 | Vee \" _
Qutput Low Voltage Vo loy = 2.0mA 0 104] 0 1041 0 |04 ' L
OV < V)< Ve +0.3V;
Input Leakage Current i All other pins not -0 10 [-10] 10 | =10 10 | pA
under test = OV
Output Leakage Current Dour = Disable
utput Leakage Curren Lo OV < Vg < 3.6V -0} 10 {-1G}| 10 | -10| 10 | upA
Average Power e RE s
Supply Current oo | e CASOYeing g — L qi0 | — (100 | ma | 1.2
{Cperating) tre = Min. :
RAS, CAS = Viy — |2 |—]2|—]2
Power Supply ; mA 1
Current (Standby) 2 | RAS.TAS>Vee—02v| — |05 | — | 65| — | 05
Average Power RAS cycling
Supply Current lcca | CAS =Vin — | 120 — | 110 — {100 | mA | 1,2
(RAS Only Refresh) tre = Min.
Pawer Supply | %%g=\\;'m 5 5 5 mA 1
rrent (Standb £es = Vi - - -
Current (Standby) Dour = Enable
Average Power e
RAS cycling
Supply Current | lces | TAS before RAS — | 120} — 10} — 100 | mA | 1.2
(LAO DEIOIE NAS REITEan)
Average Power RAS =V,
Supply Current lecz | CAS cycling — 1ol — 110! —1la| mal 13
{Fast Page Mode) teg = Min.
Notes: Specified values are obtained with the output open.

1.
2. Address can be changed once or less while RAS=V;.
2. Address can be chanoed once or less 1Arh||nFAQ \] H-

LQQTess ¢ah Do ciahgec o
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AC Characteristics (1/2)

(Voo = 3.0Vt0 3.6V, Ta=010 70°C) Note 1,2, 3, 10,11

MSM MSM MSM

Parameter Symbol [51V17700-60|51¥17100-70/51V17100-80, Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tre 110 —_— 130 — 150 — ns
Read Modily Wriie Cycie Time tRMwW 130 —_ i85 — i75 — ns
Fast Page Mode Cycle Time tec 40 — 45 — 50 — ns
Fast Page Mode Read Modily Write Cycie Timg  tprmw 85 — 100 - 105 — ns
Access Time from RAS tRAG — | &0 —_ 70 — 80 ns |4,56
Access Time from CAS tcac —_ 15 —_ 20 — 20 ns 45
Access Time from Column Address tan — 30 — 35 — 40 ns 46
Access Time from CAS Precharge cra — 35 — 40 — 45 ns 4
Output Low Impedance Time from CAS toLz 0 —_ 0 — 0 — ns 4
Output Buffer Turn-off Delay Time torF 0 15 0 20 0 20 s 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period tREF — 32 — 32 — 32 ms
RAS Precharge Time tpp 0 | — | 50 | — | 60 | — | ns
RAS Pulse Width tRAS 60 110,000| 70 {10,000] 80 [10,000| ns
RAS Pulse Width (Fast Page Mode) tRasp 60 (100,000 70 {100,006f 80 [100,000] ns
RAS Hold Time 1RSH 15 — {20 | — | 20| — | ns
CAS Precharge Time tcp 10 | — 10 | — 10 —_ ns
TAS Pulse Width toas 15 |10,000| 20 |10,000f 20 |10,000f{ ns
TAS Hold Time tosH 60 | — | 70 | — | 8 | — | ns
CAS to RAS Precharge Time tcpp 0| — | 10| — | 10| — | ns
RAS to CAS Delay Time tRen 20 | 45 | 20 0! 20| & | ns 5
RAS to Column Address Delay Time tRAD i5 30 i5 35 i5 40 ns 6
Row Address Set-up Time tash 0 — 0 — 0 — 1. 0s .
Row Address Hold Time iRAH 0 — i0 — 10 —_ ns
Column Address Set-up Time tasc 0 — 0 - o — ns
Column Address Hold Time {caH 15 — 15 — 15 — fis
Column Address Hold Time from RAS tan 5 | — | 55| — | 60 | — | ns
Column Address to BAS Lead Time fRAL a0 — as — | 40 — ns
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&I Semiconductor MSM51V17100

{Vcc = 3.0V10 3.6V, Ta=0to 70°C) Note 1,2, 3, 10, 11

MSM MSM MSM
Parameter Symbo! 51V17100-60/51V17100-70:51V17100-80 Unit | Note
Min. | Max. | Min. | Max. | Min, [Mex.| |

Read Command Set-up Time tRcs 0 — 0 — 0 — ns
Read Command Hold Time tacH 0 — 0 — 0 — ns 8
Read Command Hold Time Reference to RAS| trpw 0 —_ 0 — 0 —_ ns 8
Write Command Set-up Time wes | 0 | — ]l ol =T o | = n | 9
Write Command Hold Time twel 10 — 15 — 15 — ns
Write Command Pulse Width twe 10 — 10 — 10 | = ns
Write Command Hold Time from RAS twea 45 — 55 - 60 | — ns
Write Command to CAS Lead Time towL 15 | — oo | — 120 — | ns
Write Command to RAS Lead Time Bw | 15 ) — 12 | — | 20| — | ns o
Data-in Set-up Time tps 0 — 0 - 0 — ns 2
Data-in Holg Time toH 19 — 15 — 15 — ns 12
Data-in Hold Time from RAS toHR 50 — 55 — 60 | — ns
TAS tc WE Delay Time tcwn B | — 20| — 20| — | ms 9
Column Address to WE Delay Time tawp 0 — 35 — 40 — ns 9
RAS to WE Delay Time tRWD 60 — a0 - 80 — ns 9
CAS Precharge WE Delay Time tpwo | 35 | — | 40 | — | 45 | — | ns | 8
CAS Active Delay from RAS Precharge tRpc i0 — 10 — i0 — ns )
RAS to CAS Set-up Time (CAS Before RAS)| tesp | 10 | — | 10 | — | 10 | — | ns
RAS to CAS Hold Time (CAS Before RAS) tcHR 20 — 20 — 20 — ns
TAS Precharge Time (Refresh Counter Test)) tepr 40 — 40 —_ 40 — ns
WE to RAS Precharge Time (CAS Before RAS]  twre 10 -— 10 — 10 — ns
WE Hold Time from (CAS BeforeRAS) | twan | 10 | — | 10 | — | 10 | — | ne
RAS 10 WE Set-up Time (Test Made) twep | 10| — [ 10} — [ 10| — | ns
RAS 10 WE Hold Time (Test Mode) twun | 20 | — a0 0 — 1 o0 | — | s

st
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MSM51V17100 OKY Semiconductor

—
s

1

10.

11.

12.

alenrion o PR

Aninitial pause of 200us is required after power-up foliowed by aminimum of eight
initialization cycles (RAS only refresh cycle or CAS before RAS refresh cycle) before
proper device operation is achieved. In case of using internal refresh counter, a

minimum of eight CAS before RAS initialization cycies is required.

The AC characteristics assume t7 = 5ns.

Vin(Min.)and V) (Max.) are reference levels of inputsignals for timing measurement.
Transition times (t7) are measured between Vi4 and V..

Measured with a load circuit equivalent to 1 TLL load and 100pF.

Thiabeseed dfomnde o ol Tocrs!

uilput uining rererence 1eveis are VOH = 2.0V and VOL =0.8V.

Operation within the

trep(Manx.) is specif;

rep(Max ) limit insures that tg sc(Max.) can be met.

Operation within the tgA\p(Max.) limit insures that trac(Max.) can be met.
trap(Max.) is specified as a reference pointonly;if tg sppis greater than the s pecified
trap{Max.) limit, then access time is controlled by taa.

torr(Max )} defines the time at which the output achieves the open circuit condition

Either tpcy or tprp must be satisfied for a read cycle.

twes, tRwD: tcwn, tawp and topwp are not restrictive operating parameters. They
are included in the data sheet as electrical characteristics only; if tywes 2 twes(Min.),
the cycle is an early write cycle and data out pin will remain open circuit (high
impedance) through the entire cycle; if (rwp Z tpwp(Min), tewp 2 tewnMin),
tawp 2 tawp(Min.), and tepwp 2 topwp(Min), the cycleisaread modify write cycle
and 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 {ataccesstime)isindeterminate.

This mode is latched and remain in effect until the exit cycle is generated. The test
mode specified in this data sheet is 32-bit parallel test function. RA11, CAQ, CAL,
CA10and CAll are not used. In a read cycle, if all internal bits are equal, the data
outputpin willindicate a high level. Ifany internal bits are not equal, the data ouput
pin will indicate a low level. The test mode is cleared and the memory device
returned to its normal operational state by performing a RAS only refresh cycle or
CAS before RAS refresh cycle.

The test mode is initiated by performing a WE and CAS before RAS refresh eycle.

Ina test mode read cycle, the value of access time parameters is delayed for 5 ns for
the specified value. These parameters should be specified in test mode cycles by
adding the above value to specified value in this data sheet.

eading edge in an early write cycle or to




TIMING WAVEFORM
Read Cycle
1Re
tras lap
e Y- Y| # tere |
o - N 7 CE-P—L_.
1egH _
TRCD tASH
terp teas
CAS Vii - 14 \4| \\ T
Vi -J tRAD \ 3 Wi
taed 11 . tRaL
LAST | TRAH tasc 1CAH
AG-A11 Vi - o P T,
N/ o il s 7/ & ki 2 A
tan - 2 | tray == tRCH
RCS '
WE ., —Z7TI T "
S viH T / tcac
v T i
- oz oy
tRAC L 1
Dour  Vgn- %—(/ : v
VoL~ Open S Valid Data f'a
Early Write Cycle HorL
fRe
v ———— has #
RAS M T R / teRp TN
Vip - * b i RN
- tcsH I.
- tRep _._ trsH _ 1
rv‘fcﬂp— - LR tcas |
CAS V- 7]( \i \ “/' }/
Vi -/ tRAD X /]
tasq tRaH ftasgl  ftoan TRA
Y O ==
* . towl o
twer
tweg , tweH

twp

W/~ i
S —

=

{

ios )iDH
ow v . o S,
|

ViL —4

Cout VOH“
VoL—

Open
"Hor'L
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Read Modify Write Cycle

- o hmw .
e V“- - 1 terp
t tReo t RSH - -
CAS :/I::._q :_—7/ !CSL{\\\_ tcas 7/ /Z
- towt
tash tngﬁm tAsctAR tCaH thRaL
..... Vi = T = = { \ I T I T T LT I E T T I E T I T ST KT T T N7
A R D i
M |1cwn
wE V- ' N [ twp
" T+ N/ i
tos | [_toH
o vaio pata mf'*zz:;:;:;:;z::z:::z;::::z:zz:ﬁr::{/m
tRAC LAl o 1off
Bour xgr: Open _i Valid Data
tez v " o
tRe : -
e _ thas -f A
AS 'V'|f- \“ ]lr/
. tape
icap -
SN \///4
tasr | [tRan
v T T
Ho AT SIT-//M Fow ) I
Dot Vow- — 1 o
Vor T Open
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OKI Semiconductor MSMS1V17100
CAS Before RAS Refresh Cycle
tRe
tRAS | trp
y A
VIL -/ * ;r 1RPC \_
tRPC
i |
tcp | tesn tCHR '
CAS Vi - B X —| /mmwmﬂ]ﬁ)i
ViL = - ./ * W*
t'AﬁP> twRH IWHP

WE Vi - WW‘
VI

ViL -

toF
Dour  Von- —*—g!

i, //////////////////f//f/f/fz:
N

VoL _ 7‘)

Hidden Refresh Read Cycle

Cpen

Note: AO-Al1="H'or'L" [/ HorL

the
tRas tRP 1RAS ‘
— oy -\ e I
RAS M ) { 7
ViL - * 7 i 1
; . tcHR )
tRCD tash | o
tcRp ]
CAS Vi - ¥ N ]
Vi - / N |
vil PO _'r
tRaD tRaL
tasal [1aan toan
-m"fASG
N w = T od SO oS
vi - 2N RGN A ) g
tRcs thR tWRPl~— L WRH
| el -t
WE  Viw - W Tcac L
ViL ~ m
- tmac
~|torF
Dour V¥ - e o=\
ViL - ) ‘%L Valid Data P

"H" or "L"
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MSMSIViTi00 OKJI Semiconductor
Hidden Refresh Write Cycle
tRe
tras trp 1Ras |
Y A ] ' =
RAS °"M \ A N
Vi - N y R l
tRCD tRSH_| tcHR I
terp| |
CAS vy - R |
wlo_ A o T\ I/
taR d
tasr| {taan that
i$---—-- ‘“'f tagel 1 1 tean
AD- AT V= 7770 N A !
w. - PR P R oo ) , i
[ |
) tRwL twre
- 7, twp : 77777,
Vi - D —4 Y
flgi toH
_— —
|l tows
D Von-
out Vgr— Open
7 g g TR
Fast Page Mode Read Cycle Hrort
t RasP {RP
AAS Viy - lg tRHCP | Z;::r’
Vy - K. | ‘l\‘
tesh tpe tRSH ‘
Lerp treo  _ tcAS| tcp Tcp L ltere_|
CAS v /ﬁ - ——y Lo — tcas
H - o N\ [ fCAS 1
ViL -—— _s_/ %S__j/ \\, ?
1 asA| = L 1asc tc.o.uI URAL
] [epthan LA == | {ast, Jtoay
AD-A11 NV =T o N s L 7. b | o I 77
v~ Fow ‘W%‘ Column D77 Column | Column Wm
PR tRo, || | trck ! [tRRH
e = 4 tRes I|RCS “{C‘H—
WE V-7 4 9
7 W
w g toag ﬁ toag |1 tonc \
tan !L taa | 1 A4
_ . tRaC tora il tcea ,
Cour  Vou- , - v
Vot - X o DA jf ~—@1 [T S—
I D e I B D §
tez  (OF Yoy tow E.EEI t oFF
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OK1 Semiconductor MSM51V17100

Fast Page Mode Write Cycle

BAS Vin - *
ViL - *
toar t
CAS Vi - ¥
Vi - —/
tAsR| ¥Ean
AD - A1 Vm—% Row
viL -
WE Vi - {we) /7 Ywln wnm
. p 177 [ y T e ]
v - D iy s D
los| Jtow  tos| Jtow  tos | [toy
M. \l..  TIEIIITIIIT S i - = _ =T
in “'"'?W Valid AW Vaiid W Valid 7
ViL - Data-in Data-in Dala-in
le_ 1DHR
Daur  Vou-
VoL - Open

"Hor "L’




MSMS1V O Semiconductor
Fast Page Mode Read Modify Write Cycle
tRasp tRp
laf
e V- Y o
R
S ViL — S\ J"/
tesH t PAMW 1RSH
tRCD tcas tcp tcas tep tcas 1t crp|
'C?f\g ViH = I\ 7!~—!r 71——3‘ g
ViL = Nk # * # Y "
t ASR t AR o tRaL 4
Hal  pake ,_le-. A3l P, tlasd |
{HKpH M e LLAR 1CAH "—I“H CAH
AD- A1 Vi - WE% v}@ / W / %W T
Y/ ’Rovi% /g Colu / A Column . ////////W\_ Column ///////WW
Ttawo tcpwn Tepwo tRwL
tRCS fown| towl tewp, | towt to\:vn |
WE V-7 ' ) p y
Vi —W __|tawp \_7( tawn S\_%/ tawo __&c;\/
PO _ P, _ tana
L HAG ) LCPA . LCPA tot
t 1
tRAD [m we s, we tan twp
toaclit tord | [ teac_||| torf . | tcac | tpr
- e 7;\]:—
Dour  Vou- YDAt Vvaid :l§ __@g‘ Valid *{ @ZL valid )
VoL - b Data kD ) X Data )Fi
triy _ trz oA |4 [ e _
L e S I LA 4
tos tos tpg—»
-+ { DH - {DH it DH
Vig = / ;y— jj Xl
Valid Data Valid Data Valid Data
% "H'or"L
Test Mode in Cycle
tac o
tep taag k
TAC V|H - 7! P I
VAR K d
tRpPC [
tep 1CsSR tcHR .
O Vi £ L
ViL - / I~ L1 1111
twsr tWHR !
wr — T 7T T T TN, BLLLLLLILEEELIEE L T L L L L LT L T
V¥C /
Wﬁﬁ%' iW’/I[[/I[/[/I/H/I/ﬂIH//////////////
lt DFF
n.. - i {"_—I
UouT YOH -
VoL - 1} Open

—
i
o

Note: AQ0-Ai11,Diy="H or"’

HorL'



MSM51V17100

CAS Befors RAS Refresh Counier Test Cycle
1 RAS trp
RAS Vi - __ﬁL t RSH .
Vi - LY ,/
tesh t CHA . LCPT i teas
CAS Vin = "'_\\l! I/TI \ Yy
viL = ™ A (-\ p1
tasc tean
AD- AT ViH - Wm- _ T I T IT I TT 777 n:n :::::::::::::::::
v - g oo XTI i
trar
Read Cycle - — T Ttew
- tan fort) |
Dour  Von~ 0 Ve \
VoL - . “pen L Valid Data e
WRH tWRH trcs
WE Vin - 7y -"M*ﬂ- -t !" LRRH
R ' NTTTTTTAT
v - 2/ tRCH "V/////////W/
Write Cycie
Dour  Vou_
Voo _ Open
- tRwL
tormd | 4o : tow
o _LM,JI L UWCS [ twey T
WE V.o - twe
b/ O\ Vi T
W~ " — t I, U
| DH
1Y) Vlu —_ SILIITTTI T I T I I I s I I I I s | —
Din V _ Valid Data STy
- Mﬂﬂllllllmw‘f\ : b //////
Read Modify Write Cycle = teac torf
D Vor- 7] ' o
T Ve DK vaid vata 3“
taa 2/ e
YWAP| |ty towt
- tawp t RWL
WE V- 7
-k U=, i
tewo Twp
D — I T T —
Vi = Wi iiiid.  vatid bata i
vi L LR T T NI

Hor'L

131




