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This version: Jan. 1998

OKI SemiconducCtor  rrevious version May 1997
MSM51V1000A

1,048,576-Word x 1-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM51V1000A isa 1,048,576-word x 1-bit dynamic RAM fabricated in Oki's silicon-gate CMOS
technology. The MSM51V1000A achieves high integration, high-speed operation, and low-power
consumption because Oki manufactures the device in a quadruple-layer polysilicon/single-layer
metal CMOS process. The MSM51V1000A is available in a 26 /20-pin plastic SOJ or 20-pin plastic ZIP.

FEATURES

* 1,048,576-word x 1-bit configuration

¢ Single 3.3 V power supply, £0.3 V tolerance

e Input :LVTTL compatible, low input capacitance

® Qutput :LVTTL compatible, 3-state

® Refresh :512 cycles/8 ms

¢ Fast page mode, read modify write capability

» CAS before RAS refresh, hidden refresh, RAS-only refresh capability

* Package options:
26/20-pin 300 mil plastic SOJ  (50J26/20-P-300-1.27) (Product : MSM51V1000A-xx]S)
20-pin 400 mil plastic ZIP (Z1P20-P-400-1.27) (Product : MSM51V1000A-xxZS)

xx indicates speed rank.

PRODUCT FAMILY

) Access Time (Max.) Cycle Time Power Dissipation
Family Mi -
trac taa tcac (Min.) Operating (Max.)| Standby (Max.)
MSM51V1000A-70 70 ns 40 ns 25ns 130 ns 162 mW
MSM51V1000A-80 80 ns 45ns 25ns 150 ns 144 mW 1.8 mW
MSM51V1000A-10 100ns | 50ns 30 ns 190 ns 126 mW
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OKI Semiconductor

MSM51V1000A

PIN CONFIGURATION (TOP VIEW)

D[ |———"[26] Vss A9[ 1] 2] TAS
We(2| @ 25] Dour  Dour[3] 4] v
RAS[ 3| 24 TAS  p[5] 5] —SES
NC[4] 23] NG RAS[7] 51 NG
NG[5] 2] 29 NG[9) NO LEAD
MO 1)
A0[9] 18] A8 CITE B
A1[10] 17] A7 Ve [15) 5| A
A2[11] 16] A6 M7 e
A3[12] 15] A5 ATl ol as
Ve [13] 14] A4
26/20-Pin Plastic SOJ 20-Pin Plastic ZIP
Pin Name Function
A0 - A9 Address Input
RAS Row Address Strobe
CAS Column Address Strobe
Din Data Input
Dour Data Output
WE Write Enable
Vee Power Supply (3.3 V)
Vss Ground (0 V)
NC No Connection
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OKI Semiconductor MSM51V1000A

BLOCK DIAGRAM
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MSM51V1000A

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgg V1 -0.51t04.6 v
Short Gircuit Output Current los 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr 0to 70 °C
Storage Temperature Tstg -5510 150 °C
*: Ta =25°C
Recommended Operating Conditions (Ta = 0°C t0 70°C)
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Vec 3.0 33 3. v
Vss 0 0 0 v
Input High Voltage VIH 2.0 — Voo +0.3 v
Input Low Voltage ViL -0.3 — 0.8 v
Capacitance (Vo= 3.3V 0.3V, Ta = 25°C, f= 1 MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (AO - A9, Djy) Cint — pF
Input Capacitance (RAS, CAS, WE) Cin2 — pF
Output Capacitance (Dour) Cout — pF
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OKI Semiconductor

MSM51V1000A

DC Characteristics

(Vec=3.3V £0.3V, Ta=0°C to 70°C)

MSM51V1000 MSM51V1000|MSM51V1000
Parameter Symbol  Condition A-70 A-80 A-10 Unit [Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage Vou | lon=-2.0mA 24 Ve 24 Ve 2.4 Vee \Y
Output Low Voltage VoL | lor=2.0mA 0 0.4 0 0.4 0 0.4 \Y
0V<V <V + 03V,
Input Leakage Current [y | All other pins not -10 10 -10 10 -10 10 | pA
under test=0V
Output Leakage Current| 1o | 01T 152018 10 | 10 | -10 | 10 | -10 | 10 | pA
0V<Vp<36V
Average Power RAS, TAS cycling,
Supply Current loct . — 50 — 45 — 40 | mA 1,2
. tre = Min.
(Operating)
Power Supply @ @: Vit — 2 — 2 — 2
Current (Standby) loca | RAS, GAS — o5 | — | o5 | — o5 M1
>Vge 0.2V
Average Power RAS cycling,
Supply Current lccs | CAS = Vg, — 50 — 45 — 40 mA |12
(RAS-only Refresh) trg = Min
p Supol RAS =V,
c(:::;t (”Sptznydby) locs | CAS = Vi, — s | =] 5| — | 5 m 1
Doyt = enable
Average Power -
Supplg Current oo | seyeling, ey ] g | | a0 | ma |12
_ — CAS before RAS
(CAS before RAS Refresh)
Average Power RAS =V,
Supply Current lcc7 | CAS cycling, — | 45 | — | 40 | — | 35 |mA |13
(Fast Page Mode) tpc = Min.

Notes: 1.

Icc Max. is specified as Icc for output open condition.

2. The address can be changed once or less while RAS = Vyj.
3. The address can be changed once or less while CAS = Vy.
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OKI Semiconductor

MSM51V1000A

AC Characteristics (1/2)

(Vec=3.3V 0.3V, Ta=0°Cto 70°C) Note1,2,3

MSM51V1000MSM51V1000MSM51V1000
Parameter Symbol A-70 A-80 A-10 Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.
Random Read or Write Cycle Time trRe 130 — 150 — 190 — ns
Read Modify Write Cycle Time trwe | 160 — 180 — 220 — ns
Fast Page Mode Cycle Time tpg 50 — 55 — 60 — ns
(F)a;llsé'ﬁeP??;eMode Read Modify Write torwc | 80 . 85 o 90 . ns
Access Time from RAS trac | — 70 — 80 — | 100 | ns |4,5,6
Access Time from CAS teac | — 25 — 25 — 30 | ns | 4,5
Access Time from Column Address taa — 40 — 45 — 50 ns | 4,6
Access Time from CAS Precharge tcpa — 45 — 50 — 55 ns 4
Output Low Impedance Time from CAS oLz 0 — 0 — 0 — ns 4
CAS to Data Output Buffer Turn-off Delay Time| torr 0 20 0 20 0 20 ns 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period tReF — 8 — 8 — 8 ms
RAS Precharge Time trp 50 — 60 — 80 — | ns
RAS Pulse Width tras | 70 |10,000| 80 |10,000| 100 |10,000  ns
RAS Pulse Width (Fast Page Mode) trasp | 70 |100,000f 80 |100,000{ 100 {100,000/ ns
RAS Hold Time tRsH 25 — 25 — 30 — ns
CAS Precharge Time (Fast Page Mode) tcp 10 — 10 — 10 — | ns
CAS Pulse Width tcas 25 10,000 25 |10,000| 30 {10,000 ns
CAS Hold Time tosH 70 — 80 — 100 — | ns
CAS to RAS Precharge Time tcrp 5 — 5 — 5 — | ns
RAS Hold Time from CAS Precharge tRHep | 45 — 50 — 55 — | ns
RAS to CAS Delay Time trep | 20 45 20 55 25 70 | ns
RAS to Column Address Delay Time tRAD 15 30 15 35 20 50 ns
Row Address Set-up Time tasr 0 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 — 15 — ns
Column Address Set-up Time tasc 0 — 0 — 0 — ns
Column Address Hold Time tcAH 15 — 15 — 20 — ns
Column Address Hold Time from RAS taR 55 — 60 — 75 — ns
Column Address to RAS Lead Time tRAL 35 — 40 — 50 — ns

6/15



OKI Semiconductor

MSM51V1000A

AC Characteristics (2/2)

(Vec=3.3V 0.3V, Ta=0°C to 70°C) Note 1,2, 3

MSM51V1000MSM51V1000MSM51V1000
Parameter Symbol A-70 A-80 A-10 Unit| Note
Min. | Max. | Min. | Max. | Min. | Max.
Read Command Set-up Time tRes 0 — 0 — 0 — ns
Read Command Hold Time trReH 0 — 0 — 0 — ns 8
Read Command Hold Time referenced to RAS | trry 0 — 0 — 0 — ns 8
Write Command Set-up Time twes 0 — 0 — 0 — ns 9
Write Command Hold Time tweH 15 — 15 — 20 — ns
Write Command Hold Time from RAS twer 55 — 60 — 75 — ns
Write Command Pulse Width twp 15 — 15 — 20 — ns
Write Command to RAS Lead Time trwL | 25 — 25 — 30 — | ns
Write Command to CAS Lead Time tew. | 25 — 25 — 30 — | ns
Data-in Set-up Time tps 0 — 0 — 0 — ns 10
Data-in Hold Time tpH 15 — 15 — 20 — ns 10
Data-in Hold Time from RAS tohr | 55 — 60 — 75 — | ns
CAS to WE Delay Time tewn | 25 — 25 — 30 — | ns 9
Column Address to WE Delay Time tawp | 40 — 45 — 50 — ns 9
RAS to WE Delay Time trwp | 70 — 80 — | 100 | — |ns| 9
CAS Precharge WE Delay Time tcpwn | 55 — 60 — 65 — |ns| 9
CAS Active Delay Time from RAS Precharge | tgpc | 10 — 10 — 10 — | ns
RAS to CAS Set-up Time (CAS before RAS)| tcsg | 10 — 10 — 10 — | ns
RAS to CAS Hold Time (CAS before RAS) | tcur | 30 — 30 — 30 — | ns
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OKI Semiconductor MSM51V1000A

Notes:

10.

A start-up delay of 100 ps is required after power-up, followed by a minimum of
eight initialization cycles (RAS-only refresh or CAS before RAS refresh) before
proper device operation is achieved.

The AC characteristics assume tT =5 ns.

Vg Min.) and Vi, (Max.) are reference levels for measuring input timing signals.
Transition times (tT) are measured between Vi and Vyi.

This parameter is measured with aload circuit equivalent to 1 TTL load and 100 pF.
The output timing reference levels are Vo =2.0 Vand Vor, =0.8 V.

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

Operation within the trap (Max.) limit ensures that tgac (Max.) can be met.
trap (Max.) is specified as areference point only. If tg Ap is greater than the specified
trap (Max.) limit, then the access time is controlled by taa.

torr (Max.) defines the time at which the output achieves the open circuit conditionand
is not referenced to output voltage levels.

trch or trryy must be satisfied for a read cycle.

twcs, tcwp, tRwp, tawp and tcpwp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If tycs 2 twcs (Min.), then
the cycle is an early write cycle and the data out will remain open circuit (high
impedance) throughout the entire cycle. If tcwp = tcwp (Min.) , trwp = trwp (Min.),
tawp 2 tawp (Min.) and tcpwp 2 tecpwp (Min), then 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 is satisfied, then the condition of the data out (at access time) is
indeterminate.

These parameters arereferenced to the CASleading edge inan early write cycle,and
to the WE leading edge in a read modify write cycle.
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OKI Semiconductor

MSM51V1000A

TIMING WAVEFORM

Read Cycle

P tRe
N tRas «—— tRp —»
— Vg -7 X |- =
RS\, _ N /] N
tcrP tesh ! tcrp
r—» l«— tggp ———»f«—— {RgH >
CAS x'H - 7 - toas——»
L - 3
-«  RAD tRAL -
tAsR tRaH tasc | toan
Viy —
Address V:E _ Row Column W
- tar ol i tRCH
- tRes o RRH [~
v — -
WE
ViL - _toac %
< ihA o
toLz torr
_ tRAC
Dour xOH‘ Open @{ Valid Data
oL~

Write Cycle (Early Write)

A

trc

‘H"or"L"

RAS \ _ N

«— tRP —
I N

e VH -
CAS
ViL - /

tcrp

Address x”" B % I:ow—»m{ Column
L -

Y

; \ towt .
WCR \ -
twes tweH -
WE i T, tu -/
- Wi
i tRwL |
B DHR >
a fps fon_|
Din le _ Valid Data W
L -
Dout xOH_ Open
oL -

"H'or "L"
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MSM51V1000A

Read Modify Write Cycle

ViH
ViL

X
[@p)

V4
ViL

(]
x>

ViH

Address
ViL

w= ViH

ViL

Vin

D
IN ViL

Dour

Vou -
VoL -

Fast Page Mode Read Cycle

— VH
ViL

ViH

CAS
ViL

Vi

Address
ViL

= ViH
E
ViL

VoH -

Dour
VoL -

B trRwe >
B t «—— tRp —
_ —3\ » RAS ol —
tcrp ~ RS tcrp
l«— tRep ———» < RWL —
- - toas
< : ICsH >
-~ ta AR trar | O
tasr| [~ tran s toan
/R ST
- tawp -
- tRwp -
- towo > |- tWP=
- / _ |trcs_ N J
tps toH
.- P
: i 7 Valid Data
tcac
- tap >
- trAC - torr
Open &%7 Valid Data
t
oz | g T or'L
tRasp o < [RP
X - tRHcP f )
\ N
tcsh tpc tRsH
oRP tReD o toas | fop Lloas | top foas tcrp
r A\\ /l A\\ s A,\ /L
- taR ! 7 Tl
tA_SFl tRAH tasc| |toay tasc | | tcad tasq| |[tcad
@{ Row W Column W Column m Column W
tRRH
thaD tReH | ., treH L*
tRes | K %tRCS Ecs frcH
y T
fcac W _fcac fcac %
taa . tm L taa
tRAC < fera topa
/ Valid |\ Valid '\ / Valid >
. Data [t Data [t . Data t
, OFF , OFF OFF
-« - Lt
teLz toz tcLz

"H" or "L"
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OKI Semiconductor MSM51V1000A
Fast Page Mode Write Cycle (Early Write)
tRasp trp
== YH - X t 7 X
RAS < RHCP \
ViL - T
tpe tRsH
terp trRcD tcas tcp <lcas tcp tcas tcre,.
- V|H _ 3 I 3 I 3 r
CAS ViL —.__/% ' X\ / K\ ,Z X\ /
- AR . tRAL
tasr| | tran tasc| |tcan tas tcan AS fcan
! - [ -
Address x:[' - %{ Row m{ Column m Column %{ Column W
- tRADt - ‘ ‘ ‘ 4 tR‘WL .
WCR .-
fow, L fow <« lfow
V- twes, | | Iweo Iweg[ [ won fweg| [dwe
" M= = R ™ ™
ViL - 5 /, " /
Jos || toy Ios | | tou,| Ios| | ton
D JH - Valid Data Valid Data Valid Data
V||_ - T T
L tbHR
VoH -
Dout vgf- Open
V77 "H or "L
Fast Page Mode Read Modify Write Cycle
- tRasp
FAS ViH - 1\ - tRHCP / X
ViL - : ; ‘tRP \_
——————— — - RSH
treD oSt tCP<——ftPch oo - < [CRP
e Vi — ] \ETCAS —»/2\47 tcas— === |=—Tcas —»/ A
V|L - t \ X 7 N b N i /
ﬂtRAHAR . tcan TRAL .
taSR|| ~—+"fhgg oAt tasg | =1 tasc| | <CAH
V - p A ' N ) ' A '
Address V:f B %{ Row}@{Columan %Columnﬁ% %Qolumnﬁ%
B tRwp | | [fcPwn ||| fcpwo
t‘Ec_s> town | towt tR(‘ﬁ‘ fown | fow R(‘:;‘ towp | fowL
e VIH - i x i f )
WE < [TAWD ] / <« TAWD /L AWD
ViL - / BT / 7, | tcpa ; / topa - /
il = WP tAA - WP - tAA \WP
1RAD Joac | forr [4CAC toFF | < CAC torr
Vou — 4 \ s . \ s . g
Dour |, Valid Data ) Valid Data ) {@{Malld Data )+
oL — trac 7 i ; 7
toLz cLz| tos ! toy 1CLZ
Vi - alid
Dy 2,

"H" or "L"
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OKI Semiconductor MSM51V1000A

RAS-Only Refresh Cycle

« trp .
tRas
e VH-T X > N
RAS
Vi - N N\
tﬁ tRPC
= VIH -
CAS
ViL - _/ W
tA‘SR tRAH
Address VH - Row
ViL -
torr
VoH —
Dour Open
VoL - P

Note: WE="H" or "L" " or 'L

CAS before RAS Refresh Cycle

- tRe -
tRrAS &»
— Vu - N
RAS
ViL - trec N \_
-
t t
<CP= <(§R> - teHr =
= VIH - M\

VoH -
VoL -

Dour Open

Note: WE, Address = "H" or "L"
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OKI Semiconductor MSM51V1000A

Hidden Refresh Read Cycle

- tRe .
tRAS > |« tRP o] | tRAS ,
V - X VX
s |\ \ i N
L -
terp| | trcD < IRSH tcHR
o7 U - \ e
tRaD i | ItRAL
tasm| | t
y RAH tasc =CAH=
Address I T Row Column W
ViL -
- taR
~_[tres tRRH |
-~ -
N VAT
E V:f _ /f _teac
- |1AA
- trRAC 41%
Vou -
Dour |, Valid Data
oL~
fcLz
"H"or "L"
Hidden Refresh Write Cycle
< tre -
B 3 tRas trp tras
— Vg = ——
RAS vIH N N
L=
tcrp trep tRsH tcHr
oS\ j N p
- tAR -
- tRAD o | [tRAL
tR

t !
; ASR| | tray tasg| | Joar
Address V:[{: MOROW | Column )

. [RAD |

tRwe
twes || twer

= VIH - % twp
WE v - 5 i

!
Din x”* - Valid Data j}%
L=
tDHR
Dout xo"" Open
oL -

"H" or "L"
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OKI Semiconductor MSM51V1000A

PACKAGE DIMENSIONS
(Unit : mm)
S0J26/20-P-300-1.27 |
17,15+ 0.15
| I s O e O | ] I e S e Y e o |
2|y
3|~ @
INDEX MARK
Mirror finish 127 0.81MAX. 001
*=-0.05
T \ g
SEATING PLANE [ fa 3 ) {
%. 6.73+ 0.38 %
0.95TYP. L1010 0-45335% BIoB® 3 <
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.80 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.
Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the

product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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(Unit : mm)
ZIP20-P-400-1.27
25.5: 0.2 2.8:0.2
O g’
INDEX MARK 21 =
Mirror finish \@ g
SEATNG HHHHHEHHHEHE HHHHEHHHHEEH
PLANE 1o
=z
S| o«
\J \J \J \J \J v v \J \J \J \J i \J \J \J \J \J \¥) \J S V}
©} sl ?
1.27 0.5218;8‘;@]@ _J|_0.27:0.05
2.54
0.63 TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more
Package weight (g) 1.50 TYP.
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