OKI Semiconductor
MSM51V17400

4,194,304-Word x 4-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM51V17400 is a new generation dynamic organized as 4,194,304-word x 4-bit.
The technology used to fabricate the MSM51V17400 is OKI's CMOS silicon gate process technology.
The device operates at a single 3.3V power supply. Its I/O pins are LVTTL compatible.

FEATURES

* Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell

* 4,194,304 word x 4-bit organization

¢ Single 3.3V power supply, +10% tolerance

¢ Input:  LVTTL compatible

* Qutput: LVTTL compatible, tristate

e Refresh: 2048 cycles/32ms

* Common I/O capability using "Early-Write" and "OE-Control-Write" operation
* Fast Page Mode, Read Modify Write capability

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

¢ Multi bit test mode capability

® Package:
28-Pin 400mil Plastic SOJ (50J28-P-400)
28-Pin 400mil PlasticTSOP  (TSOP28-P-400-K) (TSOP28-P-400-L)
PRODUCT FAMILY
Family Access Time (Max.) Cycle Time Power Dissipation
trac | taa | tcac | toea (Min))  |Operating (Max.) Standby (Max.)
MSM51V17400-60 60ns | 30ns | 15ns | 15ns 110ns 432mw
MSM51V17400-70 70ns | 35ns | 20ns | 20ns 130ns 396mw 1.8mwW
MSM51V17400-80 80ns | 40ns | 20ns | 20ns 150ns 360mw
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OKI Semiconductor MSM51V17400

PIN CONFIGURATION (TOP VIEW)

Vee Z §=€ Vss Vee |1 28] Vss Vss [28] 1] Vee
pat [2] 27] pa4 pat [2] 27] pos pa4 27] 2] par
paz [3] 26] pa3 paz [3] 26] pas Da3 [26] 13] pa2
WE (4] 25| cAS wel4] _  [2slcas TAs [25] L] we
ms(s] & Pdoe msls] 2 oe oEld Z  [slEEs
o
nle] 2 EEw nols) 2 Elae SE 6] NG
I R A — = —
aole] &  [20]as aole] S [20]as asl0) & [9lmo
mfio] & [19]a7 mofto] = [i9a7 arhs] A [0l ao
a1 1] 18] A6 a1 [11] 18] A6 A6 [18] 1] At
A2 [12] 17] as A2 [12) [17] As As [17] 12] a2
A3 [13 16] A4 A3 [13] 16] a4 A4 [18] 13] A3
Veg [14) E Vss Voo E 15) Vss Vss [15) E Vee
28-PiN SOJ 28-PIN TSOP 28-PIN TSOP
(K TYPE) (L TYPE)
Pin Name Function
AQ - A10 Address Input
RAS Row Address Strobe
CAS Column Address Strobe
DQ1 - DQ4 Data-Input/Data-Output
OF Output Enable
WE Write Enable
Vee Power Supply (3.3V)
Vss Ground (0V)
NC No Connection
Note: Same power supply voltage must be provided to every V¢c pin,
and same GND voltage level must be provided to every Vggpin.
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MSM51V17400 OKI Semiconductor

FUNCTIONAL BLOCK DIAGRAM

M T iming Timing
Generator Generator
TAS ! N ‘
Column ( Write -
i) Address T lpecodars| | Clock WE
Buffers Generator
Internal Refresh ! | ] OF
AO-A10 [ Address |- Control Sense 10 Output [~
Counter Clock Amps Selestor | | Buffers
! R DQ1 - DO4
Row Hi] Hoe
Row Word Memory input
Jjn> Address 1>Decoders Drivers Cells Buffers
Buffers Lo |l
Vee
Vss ——= On-chip Vgg
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OKI Semiconductor

MSM51V17400
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss V1 -05104.6 v
Short Circuit Output Current los 50 mA
Power Dissipation Pp* 1 W
Operating Temperature Topr 0to70 °C
Storage Temperature Tstg -55 10 150 °C
*: Ta = 25°C
Recommended Operating Conditions (Ta=0to 70°C)
Parameter Symbol Min. Typ. Max. Unit
b Supoly Vol Vee 3.0 3.3 36 \'
ower Supply Voltage Vss 0 0 0 v
Input High Voltage Vin 2.0 — Voo +0.3 \Y
Input Low Voltage ViL -0.3 — 0.8 \Y
Capacitance (Voe = 3.0 t0 3.6V, Ta = 25°C, = IMH2)
Parameter Symbol Typ. Max. Unit
Input Capacitance (A0 - A10) Cint — 6 pF
input Capacitance (RAS, TAS, WE, OF) Cinz — 7 pF
Output Capacitance (DQ1 - DQ4) Ciro — 10 pF
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MSM51V17400 OKI Semiconductor

DG Characteristics (Vee = 3.010 3.6V, Ta = 0 10 70°C)

MSM MSM MSM
51V17400-60 | 51V17400-70 | 51V17400-80
Parameter Symbol Condition Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage Vou |lon =-2.0mA 24 | Vg 24 | Vg 24 | Vg \'
Output Low Voltage VoL {loL =2.0mA 0 04 0 0.4 0 0.4 v
0V < Vi< Veet0.3V;
Input Leakage Current | 1y, | All other pins -10 10 -10 10 | -10 10 pA
not under test = OV
DQi = Disable
Output Leakage o |- 40 | 10 ] -0 |10 |10 ] 10 | pA
Current 0V < Vo< 3.6V
Average Power Supply RAS , TAS cycling
Gurrent leet : — (120 — | 110} — 1100 | mA | 1,2
(Operating) tre = Min.
b Supp! RAS, TAS = Viy — 2 — 2 — 2
ower Supply | AT FRE mA 1
Current (Standby) 062 | RAS, CAS > —los| — o5 | — |os
Voo - 0.2V
Average Power Supply RAS cycling
Current Icca |CAS =V — 120 — | 110 — {100 | mA | 1,2
(RAS Only Refresh) tre = Min,
RAS =VH
Power Supply | .
Current (Standby) ccs | GAS =ViL — | 8 -1 5 — | 5 | mA | 1
DQi = Enable
Average Power Supply RES ;
CC”—A"S‘-”Q, b ocs RAS cycling
efore — e — — _
efresh) r TAS before RAS 120 110 100 mA 1,2
Average Power Supply RAS =V
Current lecz | TAS oycling _{mo| |00 | |9 |[mA|13
(Fast Page Mode) tee = Min.

Notes: 1. Specified values are obtained with the output open.
2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS = Vyyy.
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OKI Semiconductor MSM51V17400

AC Characteristics (1/2) (Vog = 3.0V to 3.6V, Ta =010 70°C) Note 1, 2, 3, 10,11

MSM MSM MSM
Parameter Symbol 51V17400-60 51V17400-70,51V17400-80 Unit [Note
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tre 110 | — | 130 | — 150 | — | ns
Read Modify Write Cycle Time tRww | 155 | — | 185 | — 205 | — | ms
Fast Page Mode Cycle Time tec 40 —_ 45 _ 50 — | ns
Fast Page Mode Read Modify Write Cycle Time | tprvw | 85 — [ 100 | — 05 | — | ns
Access Time from RAS tRac | — | 60 | — | 70 — | 80 | ns 4,56
Access Time from CAS teac | — | 15| — | 20 | — | 20 | ns |45
Access Time from Column Address taa — 30 — 35 —_ 40 | ns [ 4,6
Access Time from OE toea | — 15 — 20 — 20 {ns | 4
Access Time from CAS Precharge tcra — 35 — 40 — 45 | ns | 4
Output Low Impedance Time from CAS toLz 0 — 0 — 0 — Ins| 4
Qutput Buffer Turn-off Delay Time toFF 0 15 0 20 0 20 [ ns | 7
OF to Data Qutput Buffer Turn-off Delay Time toez 0 15 0 20 0 20 [ ns | 7
Transition Time tr 3 50 3 50 3 50 {ns | 3
Refresh Period tRer | — 32 — 32 — 32 | ms
RAS Precharge Time tRp 40 — | 50 | — 60 | — | ns
RAS Pulse Width tras | 60 [10,000/ 70 [10,000| 80 {10,000| ns
RAS Pulse Width (Fast Page Mode) trasp | 60 [100,000 70 (100,000, 80 [100,000 ns
RAS Hold Time tRsH | 15 — 20 — 20 | — | ns
RAS Hold Time Reference to OF tRow | 10 | — | 10 | — 10 | — | ns
TAS Precharge Time tcp 10 | — | 10 | — 10 | — | ms
CAS Pulse Width tcas | 15 (10,000{ 20 [10,000| 20 [10,000| ns
TAS Hold Time tcsH | 60 — 70 | — 80 | — s
TAS to RAS Precharge Time terp | 10 | — | 10 | — 10 | — | ns
RAS to CAS Delay Time treo | 20 45 20 50 20 60 {ns | 5
RAS to Column Address Delay Time trap | 15 30 15 35 15 | 40 | ns | 6
Row Address Set-up Time tasr 0 — 0 — 0 — | ns
Row Address Hold Time tRaH | 10 — 10 — 10 — | ns
Column Address Set-up Time tasc 0 — 0 — 0 — | ns
Column Address Hold Time tcaH | 15 — 15 — 15 — | ns
Column Address Hold Time from RAS t\n | 50 | — | 55 | — | 60 | — |ms
Column Address to RAS Lead Time trar | 30 — {35 — 40 | — | ns
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MSM51V17400 OKI Semiconductor

AC Characteristics (2/2) (Voo =3.0V 10 3.6V, Ta= 010 70°C) Note 1,2, 3, 10, 11
MSM MSM MSM
Parameter Symbol 151V17400-60 51V17400-70/51V17400-80 Unit INote
Min. | Max. | Min. | Max. | Min. | Max.
Read Command Set-up Time tRes 0 — 0 — 0 — | ns
Read Command Hold Time tReH 0 - 0 — 0 — | ns | 8
Read Command Hold Time Reference to RAS | taa 0 — 0 — 0 — | ns | 8
Write Command Set-up Time twes 0 - 0 — 0 — |{ns |9
Write Command Hold Time tWeH 10 — 15 — 15 — | ns
Write Command Pulse Width twp 10 — 10 - 10 — | ns
Write Command Hold Time from RAS twer | 45 —_ 55 — 60 — | ns
OF Command Hold Time togw | 15 | — | 20 | — 20 | — | ns
Write Command to CAS Lead Time fewe | 15 | — | 20 | — 20 | — | ns
Write Command to RAS Lead Time tawe | 15 | — | 20 | — 20 | — | ns
Data-in Set-up Time tps 0 — 0 — 0 — | ns |12
Data-in Hold Time toH 15 — 15 —_ 15 — | ns |12
Data-in Hold Time from RAS tor | 50 | — | 55 | — 60 | — | ns
OF to Data-in Delay Time toep | 15 | — | 20 | — 20 | — | ns
CAS to WE Delay Time towp | 40 | — | 50 | — 50 | — |ms| g
Column Address to WE Delay Time tawp 55 - 65 - 70 - ns | 9
RAS to WE Delay Time twp | 85 [ — [ 100 | — {110 | — |ns | 9
CAS Precharge WE Delay Time tepwn | 60 | — | 70 | — | 75 | — |ns | 9
CAS Active Delay from RAS Precharge tRee | 10 | — 10 | — 10 | — | ns
RAS to TAS Set-up Time (CAS Before RAS) ttsR | 10 | — | 10 { — [ 10 | — | ns
RAS to CAS Hold Time (CAS Before RAS) tehr | 20 | — | 20 | — | 20 | — | ms
CAS Precharge Time (Refresh Counter Test) tcer | 40 — 40 — 40 — I ns
We to RAS Precharge Time (CAS Before RAS) | twae | 10 | — 10 | — 10 | — | ns
We Hold Time from (CAS Before RAS) WwrH | 10 | — | 10 | — 10 | — | ns
RAS to WE Set-up Time (Test Mode}) twsR | 10 | — | 10 | — 10 | — | ns
RAS to WE Hold Time (Test Mode) twiR | 20 | — | 20 | — 20 | — |ns
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OKI Semiconductor MSM51V17400

Notes: 1. Aninitial pause of 200ys is required after power-up followed by aminimum of eight
initialization cycles (RAS only refresh cycle or CASbefore RAS refresh cycle) before
proper device operation is achieved. In case of using internal refresh counter, a
minimum of eight CAS before RAS initialization cycles is required.

2. The AC characteristics assume tT = 5ns.

3. Vig(Min.)and Vi (Max.) are reference levels of input signals for timing measurement.
Transition times (t1) are measured between Vi and Vi

4. Measured with a load circuit equivalent to 1TLL loads and 100pF.
Data Qutput timing reference levels are Vo = 2.0V and Vg = 0.8V.

5. Operation within the trcp(Max.) limit insures that trac(Max.) can be met.
trep(Max.) is specified as a reference point only; If tgcp is greater than the specified
trcp(Max.) limit, then access time is controlled by tcac.

6. Operation within the tgap(Max.) limit insures that tgac(Max.) can be met.
trap(Max.) is specified as a reference point only; If t op is greater than the specified
trap(Max.) limit, then access time is controlled by taa.

7. topr(Max.) and topz(Max.) define the time at which the output achieves the open
circuit condition and are not referenced to output voltage levels.

8. Either trcy or trry must be satisfied for a read cycle.

9. twcs, tRwp, tcwDs tawp and topwp are not restrictive operating parameters. They
areincluded in the data sheet as electrical characteristics only. If twcs = twes(Min),
the cycle is an early write cycle and data out pin will remain open circuit (high
impedance) through the entire cycle; If trwp 2 trwpMin.), tcwp 2 tcwp(Min.),
tawD 2 tawp(Min.), and tcpwp 2 tepwp(Min.), the cycle is a read modify write cycle
and data out will contain data read from the selected cell; If neither of the above sets
of conditions issatisfied, the condition of the data out (ataccess time) isindeterminate.

10. The test mode is initiated by performing a WE and CAS before RAS refresh cycle.
This mode is latched and remain in effect until the exit cycle is generated. In a test
mode CAQ, CA1 and CA10 are not used and each I/O pin now accesses 8-bit
locations. Since all41/0 pins are used, a total of 32 data bits can be written in parallel
into the memory array. In a read cycle, if 8 data bits are equal, the I/O pin will
indicate a high level. If the 8 data bits are not equal, the I/O 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 a CAS before RAS
refresh cycle.

11. Inatest mode read cycle, the value of access time parameters is delayed for 5ns 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.

12. These parameters are referenced to CAS leading edge in an early write cycleand to
WE leading edge in a OE control write cycle or a read modify write cycle.
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MSM51V17400 OKI Semiconductor
TIMING WAVEFORM
Read Cycle
tre
tra trp
s VKW - k tar £, 3
RRS N torp |\
tesh
tacp tRSH
{oRp teas
CAS vy - 3 \ / 4
ViL -/ trap N 7 /
tRaL

A0 - A10

WE

OF

DQ1-DQ4

Vin
ViL

Vi
ViL

Vig
Vie

Vou -
VoL -

Ty

taa
toea
-WM%

tasr| |t 1
RAH tasc LLCAY
- \

[ tReS ja—se]
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i

=
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Write Cycle (Early Write)

A0 - A10

DQ1 - DO4

Vih -
Ve -

\
Vi

Vin
Vi

Viy
Vi

Vix
Vi

Vin -
ViL -

IR \

tre

toez HOA
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3 tar / 3
\< / ferr I\
tcsH
tRCD 1RSH
__CRF teas

LN

[
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Write Cycle (OE Controlled Write)
RAS x:E : \ L tRAS tR:(’)RP i \
ReD st fRsH
S N i
% -
pat-pod Jw vaia a0 i
"H" or"L"
Read Modify Write Cycle
N = =
= _/“'H )\ E—
AO-A10 - Rowt -tcmumn >
WE \é:r: =~ Ta - ZX tW:R:WLW
. |
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MSM51V17400 OKI Semiconductor

RAS Only Refresh Cycle
tre
y tras | trp
—_— H - N 4 p
RAS Vip - \" 7!1 \_
trpe
torp
o Uy
ViL -_/
tasr tRaH

oo Yo T

torr

DQ1-DQ4  Vou-
VoL _ Open

Note: ———E—. OE="H"or"L" "Hor "L

CAS Before RAS Refresh Cycle

tRP tRAS | trp
e VM- 4 Y "\
RAS
Vi —_/ \\ trp \_
tRPC
tep _|ToSR tCHR |
CAS Vj - 4 y
Vi ——/ i I

RP twRH twrp
T WW;
Vi -
DQ1-DQ4  Vou_
VoL_ Open

Note: OF, A0 - A10="H" or 'L" "Hor'L"
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MSM51V17400

Hidden Refresh Read Cycle

A0 -

DQt -

A10

DQ4

z:t‘ :__:_;\ t tARtRAs 1 ! /i_; &:__I_taﬁé__?l/%\—

il N l

i %ml_;m/ i,

' T -, |

) )
- _t_qﬁ tOEtZOFF

v Dt~ vaiovmaon

Hidden Refresh Write Cycle

AQ -

Dat -

A10

WE

OF

DQ4

"H" or "L"

tre tae
t RAS trp tRas ol | BP
Vi - 3 tAr ;F ;
Vie - N 7 N )“ X
JCRF trCD tRSH tcHR
|
Vi —j 1
Vie - ; Rﬁs& \\s
ASR
tcan
tRAH tral
o
Vin - Row [ Cotumn '}
ViL - r
1 tWCE’ tweH tN<R£I t
t
V|L - 11177717171117111 -

v~

Vi -
ViL -

tps

t

Val

id Data-in

toHRr
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OKI Semiconductor

Fast Page Mode Read Cycle

tRASP _tge
RAS Y/:f : i\ taR trce Jﬁ&
tec tRsSH tcrp
t
RCD tcp tep tCAS
CAS v - 3 tcas teas £ N ¥
Vie - traD \\( E ™~ 7i/
tesH tasc| |tean tRAL
tash tR,AH-—t—ﬁc CAH HASC| | AN
- 4 4 4 Ty
AQ- A10 x:r i R wi@i‘ Column L Column _ Column 7}W
* tl'iﬁ‘i 4| |tros] trod| | . | [taes j&cn
™ T
R4
Vie - . tan . tan LRRH
taa ~1cph ~—Ttcea
t
Vi -
Lo, tcac torr
tRac toez tolz torz |
DQ1-DQ4 Vou - + Valid  Vald
VOL - . A Data-out KData-out 7/_—
cLz
m uHu OruLu
Fast Page Mode Write Cycle
tRAsP t
Bris VH - Y tar %
RAS
viL - = 7 \
teg tRsH tcrp
tRcD tee tcp

A0 -A10

WE

OE

DQ1-DQ4
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OKI Semiconductor MSM51V17400
Fast Page Mode Read Modify Write Cycle
t RASP
Viy - X tap
RS Vie N tre \_
t PRMW tRSH
tacD teas | WP teas . top tcas | tere
CAS Vv N -[‘\ 71_3\ //(
Vit tRAD 7 K. 7 x Z
tRAH wrlltase tAsc tRAL
sk T7 T tase oA AH
CWL, i tow - tc:;w[) RWL
Ios fowp towt Ll towL
WE vy _% 7 \ \ \
Vi SL% tawn Sx__ij- tAwD \{
twe il tcpwp twp oM |twe
toea toEA
0E Vm { \
Vi toep N/ |toep
tory _ lteea topra
o toag 7 IOEths_ fca Tcac otz tos
h'_tDH A, toH
DQ1-DQ4  Viou- ] lo CI E—-—
VyoL- * N 72_ i N 7
- -
toLz toLz m "H* or “L"
Test Mode in Cycle
tRe |
trp tras .
—— - N
RS U 3
ViL = tapc
L fep tchR
CAS V- f W
ViL —___/ .
twhr
WE V-
ViL - N
torr
DQ1-D04 Vou _
VoL - Open
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OKI Semiconductor

CAS Before RAS Refresh Counter Test Cycle

_ tras trp |
7SR \ % K
ViL - A
tesm | | town topt tRsH
\ tcas g
g ViH - 7
A N (
s tean
wo-a10 V-7 __ Column m T,
viL - N
Read Cycle twrp | | twrH Thes A AL thry tcH
WE Vid - 777777 l 3
OE Vi - // i/ Wih. 7; %
torr
o1z toez
DQ1 - DQ4 VoH ~ . 3
VoL - L Valid Data-out 7>———
. tRWL
Write Cycle twae | | twar towl
- twes el tweh
WE ViH - twp -
ViL -
0F Vwu-7
Ve - I ) i
tps tpH
DQ1-DO4 Vi - | A
Vi - Open Valid Data-in r—
Read Modity Write Cycle ¢ tawp N thwL
WRP | |twRH t
- i ki W toup
R/ N
ViL - W ta
T
o V- toea A
ViL - |
t
ton 0ED
toz |, toez tos | | ton
DQ1-DQ4  Vyou - Valid Valid
VoL - | Data-out Data-in
"H" or "L"
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