OKI Sem CondUCt Or This version: Jun. 2000

MSM5117400D

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

DESCRIPTION

The MSM5117400D is a 4,194,304-word x 4-bit dynamic RAM fabricated in Oki’s silicon-gate CMOS
technology. The MSM5117400D achieves high integration, high-speed operation, and low-power consumption
because Oki manufactures the device in a quadruple-layer polysilicon/double-layer metal CMOS process. The
MSM5117400D is available in a 26/24-pin plastic SOJ, 26/24-pin plastic TSOP.

FEATURES

e 4,194,304-word x 4-bit configuration

» Single 5V power supply, £10% tolerance

e Input : TTL compatible, low input capacitance

e OQutput :TTL compatible, 3-state

« Refresh :2048 cycles/32 ms

« Fast page mode, read modify write capability

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

e Multi-bit test mode capability

« Package options:
26/24-pin 300mil plastic SOJ (S0J26/24-P-300-1.27) (Product : MSM5117400D-xxSJ)
26/24-pin 300mil plastic TSOP (TSOPII26/24-P-300-1.27-K)  (Product : MSM5117400D-xxTS-K)

xX : indicates speed rank.

PRODUCT FAMILY

Family Access Time (Max.) Cycle Time Power Dissipation
trac taa tcac toea (Min.) Operating (Max.) | Standby (Max.)
MSM5117400D-50 | 50ns 25ns 13ns 13ns 90ns 550mw
MSM5117400D-60 | 60ns 30ns 15ns 15ns 110ns 495mwW 5.5mW
MSM5117400D-70 | 70ns 35ns 20ns 20ns 130ns 440mwW
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PIN CONFIGRATION (TOP VIEW)

VCClI E‘Vss
DQ1[2] & 25| DQ4
DQ2[3] 24|DQ3
WE[4] 23|CAS
RAS[5] 22| OE
NC[6] 21] A9
A10[8] 19] A8
Ao[9] 18] A7
A1[10} 17] A6
A2[11] [16] A5
A3[12] 15 A4
VcclE EVSS

26/24-Pin Plastic SOJ

MSM5117400D

Vee E @ EI Vss
DQ1[2] 25| DQ4
DQ2[3] 24|DQ3
WE[4] 23|CAS
RAS[5] 22| OE
NC[6] 21] A9
A10[8] [19] A8
Ao[9] 18] A7
A1[10] 17] A6
A2[LY [16] A5
A3[12] 15 A4
Vce E E Vss

26/24-Pin Plastic TSOP
(K Type)

Pin Name Function
A0-A10 Address Input
RAS Row Address Strobe
CAS Column Address Strobe
DQ1-DQ4 Data Input/Data Output
OE Output Enable
‘WE Write Enable
Vee Power Supply (5V)
Vss Ground (0V)
NC No Connection
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

MSM5117400D

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vins Vour —-0.5t0 Ve + 0.5 \%
Voltage Vcc supply Relative to Vgg Vee 05t07.0 \%
Short Circuit Output Current los 50 mA
Power Dissipation Pp« 1 W
Operating Temperature Topr Oto 70 °C
Storage Temperature Tsig -55 to 150 °C
*: Ta=25°C
Recommended Operating Conditions
(Ta=0°C to 70°C)
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Vee S >0 > v
Vss 0 0 0 \%
Input High Voltage Viu 2.4 Vee+0.5™ \%
Input Low Voltage Vi -0.57 0.8 Y%

Notes: *1. The input voltage is Vcc + 2.0V when the pulse width is less than 20ns (the pulse width is with

respect to the point at which V¢ is applied).

*2. The input voltage is Vss — 2.0V when the pulse width is less than 20ns (the pulse width respect to
the point at which Vs is applied).

Capacitance
(Vee = 5V + 10%, Ta = 25°C, f=1MHz)

Parameter Symbol Typ. Max. Unit
Input Capacitance (A0 — A10) Cint O 5 pF
Input Capacitance
- C 0 7 F
(RAS, CAS, WE, OE) IN2 P
Output Capacitance (DQ1 — DQ4) Cio O 7 pF
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DC Characteristics

MSM5117400D

(Vcc =5V £10%, Ta=0°C to 70°C)

MSM5117400 | MSM5117400 | MSM5117400
Parameter Symbol Condition D-50 D-60 D-70 Unit | Note
Min. | Max | Min. | Max | Min. | Max
Output ngh VOltage VOH |OH =-5.0mA 2.4 Vce 2.4 Vce 2.4 Vce \Y
Output Low Voltage | VoL |loL=4.2mA 0 0.4 0 0.4 0 0.4 V
out Leak OV<V,<6.5V;
nput Leakage
Current i | Al other pins not -10 | 10 | -10 | 10 | -10 | 10 | pA
under test =0V

Output Leakage DQ disable

I - - -
Current LO OV <V <Vee 10 10 10 10 10 10 A
Average Power RAS, CAS cycling,
Supply Current lcer | —wvin 0 100 | O 90 O 80 | mA | 1,2
(Operating) RC =V
Power Supp|y RAS; CAS= V|H O 2 O 2 O 2
Current lcc2 | RAS, CAS » . ) . . . . mA 1
(Standby) Vce—-0.2v
Average Power RAS cycling,
Supply Current lccs | CAS=Viy, O 100 O 90 O 80 | mA | 1,2
(RAS-only Refresh) trc = Min.
Power Supply RAS =V,
Current lccs | CAS=V,, 0 5 0 5 0 5 |mA| 1
(Standby) DQ = enable
Average Power
Supply Current RAS = cycling,

lcce | —= - 0 100 O 90 0 80 | mA | 1.2
(CAS before RAS CAS before RAS
Refresh)
Average Power RAS=ViL,
Supply Current Icc7 | CAS cycling, 0 80 0 70 i 60 | mA | 1,3
(Fast Page Mode) toc = Min.

Notes: 1.

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

2. The address can be changed once or less while RAS = V..

3. The address can be changed once or less while CAS = V.
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MSM5117400D
AC Characteristic (1/2)
(Vee = 5V # 10%, Ta = 0°C to 70°C) Notel,2,3

MSM5117400 | MSM5117400 | MSM5117400
Parameter Symbol D-50 D-60 D-70 Unit | Note
Min. Max. Min. Max. Min. Max.

Random Read or Write Cycle Time | trc 90 O 110 O 130 O ns
Read Modify Write Cycle Time trwe | 131 O 155 O 185 O ns
Fast Page Mode Cycle Time tpc 35 O 40 O 45 O ns
\Ijvar?ttenggeMﬁ(rjneeRead Modify tPRWC 76 0 85 0 100 0 ns
Access Time from RAS trAC O 50 O 60 O 70 ns | 4,56
Access Time from CAS tcac O 13 O 15 O 20 ns | 45
Access Time from Column Address | taa O 25 O 30 O 35 ns 4,6
Access Time from CAS Precharge | tcpa O 30 O 35 O 40 ns 4
Access Time from OE toea | O 13 0 15 O 20 | ns 4
%}ut Low Impedance Time from teLz 0 0 0 0 0 0 ns 4
gf?l:s):l)a)l??_ti?n(gutput Buffer Turn- torr 0 13 0 15 0 20 ns 7
(D)eI:EI ;3 '?i?ri Output Buffer Turn-off toez 0 13 0 15 0 20 ns 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period tREF 0 32 O 32 a 32 m
RAS Precharge Time trp 30 0 40 0 50 0 ns
RAS Pulse Width trAS 50 10,000 60 10,000 70 10,000 [ ns
RAS Pulse Width (Fast Page Mode) | trasp 50 |100,000( 60 (100,000f 70 |100,000| ns
RAS Hold Time tRsH 13 0 15 0 20 0 ns
RAS Hold Time referenced to OE | tron | 13 O 15 0 20 O ns
RS precrge Time w7 o ]w]o 0|0
CAS Pulse Width tcas 13 10,000 15 10,000 20 10,000 [ ns
CAS Hold Time tcsH 50 0 60 0 70 O ns
CAS to RAS Precharge Time tcrp 5 g 5 g 5 0 ns
RAS Hold Time from CAS Precharge | tricp | 30 0 35 0 40 0 ns
RAS to CAS Delay Time treD 17 37 20 45 20 50 ns 5
RAS to Column Address Delay Time | trRaD 12 25 15 30 15 35 ns
Row Address Set-up Time tasr 0 O 0 O 0 O ns
Row Address Hold Time tRAH 7 O 10 O 10 O ns
Column Address Set-up Time tasc 0 a 0 a 0 O ns

6/14



AC Characteristic (2/2)

MSM5117400D

(Vcc =5V +10%, Ta = 0°C to 70°C) Notel,2,3

MSM5117400 MSM5117400 MSM5117400
Parameter Symbol D-50 D-60 D-70 Unit | Note
Min. Max. Min. Max. Min. Max.
Column Address Hold Time tcaH 7 O 10 O 15 O ns
Column Address to RAS Lead Time | traL 25 O 30 O 35 0 ns
Read Command Set-up Time trcs 0 O 0 O 0 O ns
Read Command Hold Time trRcH 0 O 0 O 0 O ns 8
Read Command Hold Time
— t

referenced to RAS RRH 0 . 0 . 0 - ns 8
Write Command Set-up Time twcs 0 O 0 O 0 O ns 9
Write Command Hold Time twcH 7 O 10 O 15 a ns
Write Command Pulse Width twp 7 O 10 O 10 a ns
OE Command Hold Time toen 13 0 15 0 20 0 ns
Write Command to RAS Lead Time | trwL 13 O 15 O 20 O ns
Write Command to CAS Lead Time | tcwL 13 O 15 O 20 O ns
Data-in Set-up Time tps 0 O 0 O 0 O ns 10
Data-in Hold Time tpH 7 O 10 O 15 a ns 10
OE to Data-in Delay Time toED 13 0 15 0 20 0 ns
CAS to WE Delay Time tcwb 36 O 40 O 50 O ns 9
Column Address to WE Delay Time | tawbp 48 O 55 O 65 O ns 9
RAS to WE Delay Time trwp | 73 0 85 0 100 O ns 9
CAS Precharge WE Delay Time |tcpwp | 53 O 60 O 70 O ns 9
CAS Active Delay Time from RAS trpC 5 0 5 0 5 0 ns
Precharge
RAS to CAS Set-up Time

t
(CAS before RAS) CSR 10 . 10 . 10 O ns
RAS to CAS Hold Time

t
(CAS before RAS) CHR 10 . 10 . 10 O ns
WE to RAS Precharge Time

t
(CAS before RAS) WRP 10 . 10 . 10 O ns
WE Hold Time from RAS

t
(CAS before RAS) WRH 10 . 10 . 10 O ns
RAS to WE Set-up Time

t
(Test Mode) WTS 10 O 10 O 10 O ns
RAS to WE Hold Time

t
(Test Mode) WTH 10 O 10 O 10 O ns
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Notes:

10.

11.

12.

MSM5117400D

A start-up delay of 200ps 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 tr = 5ns.

Vi (Min.) and V,_ (Max.) are reference levels for measuring input timing signals. Transition times
(tr) are measured between Vy and V..

This parameter is measured with a load circuit equivalent to 2 TTL load and 100pF.

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

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

torr (Max.) and togz (Max.) define the time at which the output achieved the open circuit condition
and are not referenced to output voltage levels.

tren OF trry Must be satisfied for a read cycle.

twes, tewn, trwo, tawp and tepyyp are not restrictive operating parameters. They are included in the

data sheet as electrical characteristics only. If twcs = twes (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
= tcwo (Mln), trwp = tRWD(Min.), tawp = tawp (Mln) and tepwp = tepwp (Mln), then the CyCIe isa
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 are referenced to the CAS leading edge in an early write cycle, and to the WE
leading edge in an OE control write cycle, or a read modify write cycle.

The test mode is initiated by performing a WE and CAS before RAS refresh cycle. This mode is
latched and remains in effect until the exit cycle is generated. In a test mode CAO and CA1 are not
used and each DQ pin now accesses 4-bit locations. Since all 4DQ pins are used, a total of 16 data
bits can be written in parallel into the memory array. In a read cycle, if 4 data bits are equal, the DQ
pin will indicate a high level. If the 4 data bits are not equal, the DQ pin will indicate a low level.
The test mode is cleared and the memory device returned to its normal operating state by
performing a RAS-only refresh cycle or a CAS before RAS refresh cycle.

In a test 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 cycle by adding the above value to the
specified value in this data sheet.
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Timing Chart

MSM5117400D

IV P N .
SR L /1
we T . i | el N
oE " Ty - T,
. trac |° tCAci ot I'tﬂ’
DQ ://: Ope . t@(E Valid Data-out :
“H” or “L”
w7 — T
RS 1, SR
we v S|
= .
DQ 1//': Valid Data-in Open

“H” or “L”
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MSM5117400D
» Read Modify Write Cycle

< trwe .
t
RAS " - \ - "I \
Vie © \ n fle—teo N\
< CSH )
<tCRPt < trco ple trsn > <tCRPt
< teas .
— Vi - Vs T\ [¢ > s
CAS L / o tRaD X 1 \
« towe >
tasr || trar | lasc | | it  tew o
Vi - ¥ \ /TAL \
aaaress N wow XN cowmn XTI
I
. |lres ;! P tewn .
P trwp ol twe o
we T N,
WE V., ~ « tawp p i /
« taa > PLISI
— Vy - > loen Y
* <tcAct
» trac N
t
DQ Vion - cLz 7 Valid ¥
VoL ~ AData-outsr

W “H” or “L”
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« Fast Page Mode Cycle

MSM5117400D

P trasp 1 atrey
< toc ple truce »
IH - X h b g p's \
RAS B \ y \
IL
torp le—> treo > < fep < tep » e tosy «—»{tcrp
[ V|H — ¥ .< 4
CAS v, - / e
<« lesh
tas tran
Address " Row
IL
tRCS< ﬁ}ltRCH
WE V. -
IL
trrH
‘OEA loea_ loea_
oe [ AT T A
Vi ~ 7 A A /
!: trac ’ <« lcpa ’ « lcea ’ > tore
<Jorr, <leac <lorr, <leac
AtCAQ <« LoEZy < »lt <Joez
t Lot o Loy
DO Vou - cLz £ vaid ¥ WD Vvaid WD Vvaid
VOL — { Data-out £ X///% Data-out £ X///% Data-out £
' " ” “ n
m H” or “L
* Fast Page Mode Write Cycle (Early Write)
< trase . ‘tRF’,
t t
"o I < pC ble RHPC > i\
RAS B \ /
. J < trep . < fep  fep e trsH ECRE
« loas o <« lcas o  leas
CAs Um - T\ [¢ £ < i \ [« > \
L < trap X T X T X r
< tesn « tra »
S tran LAS% L <tASC= eloatiyr | tascles] letcaty
Vi - ¥ ¥ \ v \
IL
< tow, ;! < tow, ;! < tow, ;!
¢ < tewy ’
twesied |« wen, twes [« PUVSTIR twes [«p [« > twek
< twp < twp o < twp o
V”_ - A iy i iy i iy /
tosle» (e—>flon tos|e»| [e—itop tos|e»| le—»{lon
Viu - £ vaid £ Vvalid Y, £ Vvaid Y,
.__“ ” “wp» ' " ” “ n
Note: OE =“H" or L [//////} *H" or L
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Fast Page Mode Read Modify Write Cycle

RAS

CAS

Address

MSM5117400D

< trasp »l le—plt
< > > Rp
< tesn > < torwe P trsn »
— \ [« > < >« > ]L \
o I
« RCD e teas . AtCE < teas . AtC'i < teas . <« |lcrpy
- | I\ fe—>lcan J—\ je—>tcan 7
- < trap o [\ X 7 A T X I
tran| (»] t > tcan > [4-tasc > [4-tasc t
tasr 4 As_g towt <+ towt 4 RAL >
_ \ ¥ \ J—\ ] |
- I X T 7 - 7 -
> | 14 tres *I |<I-tRCS > letowL
< trwo > < tepwo > < CPWD )| |4 > el
tRCS*I < tewn > < tewn > < tewn >
_ / \ s \ \
- ZZQQZQZQQQ; < tawo % U g tawp N tawp %A
twp | [ t twp | [ ‘tWP
\t
 trac > < coA tos e <« (ROH .
tan e > ToH | f«—b] t top [epile » tcpa Jou,
tos»| (4 5 tan le—> »| [« Ips
< loga i« loga » |elopa
— A ¥ Vs
— OE \
/< » |toep L/< > |toep
teac|e—» QEZ tcac (> [ |loez teac > > |toez
—_ y — \ Vs L, L' 4L N
3 X Out In } { Out In }J——Y/X Out In
terz » tc[; to ™

RAS-only Refresh Cycle

RAS

CAS

Address

DQ

Note: In = Valid Data-in, Out = Valid Data-out m “H” or “L”

A

tRAS

A4

A

A4

L
<

A

tCRP

A 4

A A

tRPC

A 4

A 4

tASR
<«—>

tRAH
<«—>

y
Row

i

\

\

]

< tore >

p'S

L

£

Note: WE, OE = “H” or “L”

Open

N/

m “H” or “L”
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CAS before RAS Refresh Cycle

RAS

CAS

WE

DQ

RAS

CAS

Address

DQ

MSM5117400D

P trp ale tre »
< ple >
< tras >
_ ¥y \ (¢ gl \
- \ !
| lrec < trp )
< -t " >
<Pyl [¢=Fy %RPC
< tenr »
— Y \ hal »
- ! : /
<VFP| l¢ tyrH . < bwre
- » - » hl

Note: WE, OE, Address = “H" or “L" m “H”

Open

o
=
=

< tre e tre »
< »le >

tras » < tras »
_ \ [« > \ [« gl \

n X 7
trsh Ul tre < trp .

< tenr .
¥
7 \
tean

CES iy,

Hlcac trrH
tral . ZZQZQQZQZQZZQZQM
tan o
tron . t
OFF
»toea i «’I
!: trac . JloEz o

oz i \

Valid Data-out )

oL
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e Hidden Refresh Write Cycle

MSM5117400D

< tRC »le tRC >
< tRAS » < tRAS »
RAS Vi - \ ¢ gl \ ¢ > \
Vi AtCRFL ‘4 trep trsH :<_t|3p_,‘ TAtRP; o
tCHR »
CAS \\2: :_/ < L > i X : 1 L
tasr o tasc :—P Lo " ]
Address \\2? - //////4»///////// Column »
tWCS< > J tWCH . tWRP LJBH_>
OE Vin -/
Vi tos o
DQ \\i': K vaidpatadin— )
T or
» Test Mode Initiate Cycle
< te >
< trp ol e tras >
RAS 1//[' : 7/4 trpc . L-x ,_-l—
t
tosr CHR >
o { R
tWTS WTH »
we o~ T
Vi LL)_EE’ N i
DQ 1/, ] Open

Note: OE, Address = “H” or “L” m “H” or “L"

14/14



