PEDD514260ESL-01
This version : Jan. 2001

OXKI Sem conduct or

MSM514260E/ESL Preliminary

262,144-Word x 16-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM514260E/ESL is a 262,144-word x 16-bit dynamic RAM fabricated in Oki’s silicon-gate CMOS
technology. The MSM514260E/ESL 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 MSM514260E/ESL is available in a 40-pin plastic SOJ, 44/40-pin plastic TSOP. The
MSM514260ESL (the Self-refresh version) is specially designed for lower-power applications.

FEATURES

e 262,144-word x 16-bit configuration

»  Single 5V power supply, £10% tolerance

* Input : TTL compatible, low input capacitance

¢ Output : TTL compatible, 3-state

* Refresh  :512 cycles/8 ms, 512 cycles/128 ms (SL version)

e Fast page mode, read modify write capability

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

»  CAS before RAS self-refresh capability (SL version)

« Package options:
40-pin 400mil plastic SOJ (SOJ40-P-400-1.27) (Product : MSM514260E/ESL-xxJS)
44/40-pin 400mil plastic TSOP  (TSOPI144/40-P-400-0.80-K)  (Product : MSM514260E/ESL-XXTS-K)

xx : indicates speed rank.

PRODUCT FAMILY

Eamil Access Time (Max.) Cycle Time Power Dissipation

amily , .
traC tan tcac | toea (Min.) Operating (Max.) | Standby (Max.)
60ns 30ns 15ns 15ns 110ns 633mW

MSM514260E/ESL 1 V\?-%“LW/ .
70ns | 35ns | 20ns | 20ns 130ns 578mW .ImW (SL version)
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PEDD514260ESL-01

MSM514260E/ESL
PIN CONFIGRATION (TOP VIEW)
Vee E @ Vss Vee E © E Vss
pQi[2] © O 39/DQ16 DQ1[2] 43]DQ16
DQ2[3] 38| DQ15 DQ2(3] 42]DQ15
DQ3[4] 37]DQ14 DQ3[4] 41]DQ14
DQ4[5] 36|DQ13 DQ4(5] 40| DQ13
VCCE @Vss VCCE @Vss
DQ5[7] 34| DQ12 DQ5[7] 38| DQ12
DQ6([8] 33| DQ11 DQ6 (8] 37]DQ11
DQ7[9] 32 DQ10 DQ7[9] 36| DQ10
DQ8|L0 31]DQ9 DQ8|L0 35| DQ9
NC 1] e
NC[12} 29]LCAS NC[13} 32]NC
WE [13] 28|UCAS NC[14] 31]LCAS
RAS [14] 27]0E WE [L5] 30]UCAS
NC 15} 26 A8 RAS [L6] 29 OE
AO([16} 25| A7 NC L7} 28] A8
AL[L7] 24) A6 AO[L8] 27]A7
A2[18] 23] A5 AL[L9] 26 A6
A3[19] 22] A4 A2 o] 25 A5
Vee20| O 21]Vss A3p1] 24| A4
Vcc@ EIVSS
40-Pin Plastic SOJ 44/40-Pin Plastic TSOP
(K Type)
Pin Name Function
AO - A8 Address Input
RAS Row Address Strobe
LCAS Lower Byte Column Address Strobe
UCAS Upper Byte Column Address Strobe
DQ1 - DQ16 Data Input/Data Output
OE Output Enable
WE Write Enable
Vee Power Supply (5V)
Vss Ground (0V)
NC No Connection

Note : The same power supply voltage must be provided to every Vcc pin, and the same
GND voltage level must be provided to every Vss pin.
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MSM514260E/ESL
BLOCK DIAGRAM
WE OE
_ -
RAS P Gelnnellrr;?or
» wo
LCAS + + > Controller
UCAS J > o _%'> Bufors| 2
L Controller |
9 Xgéumn 9 | Input e
—— Inpu
ok ngrSsS > Column Decoders g | BufF;ers 8
v T3
- )
ponel | [ | e ) [ semseamites K18 Moo it
Counter ontrol Clocl ¢ ¢
L Input
Ftw _> _> 8 Bzfegrs 8
9 Address :9:> Row 4 DQ9 - DQ16
Buffers Deco- Word Memory v
ders Drivers Cells Output
L L —;|> Buffers | —S.
Vee —>
p| onChi
Vmgenegtor
Vss ——p
FUNCTION TABLE
Input Pin DQ Pin - fion Mod
— — unction Mode
RAS | LCAS | UCAS E E DQ1-DQ8 DQ9-DQ16
H * * * * High-Z High-Z Standby
L H H * * High-Z High-Z Refresh
L L H H L Dout High-Z Lower Byte Read
L H L H L High-Z Dout Upper Byte Read
L L L H L Dout Dout Word Read
L L H L H DN Don't Care Lower Byte Write
L H L L H Don’t Care Din Upper Byte Write
L L L L H DN DN Word Write
L L L H H High-Z High-Z O
* : LLH!’ Or llL!!
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MSM514260E/ESL
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vg Vine Vour -0.5t0 Ve + 0.5 \%
Voltage V¢ supply Relative to Vgg Vee -05 to 7.0 \
Short Circuit Output Current los 50 mA
Power Dissipation Pp+ 1 W
Operating Temperature Topr 0to 70 °C
Storage Temperature Tstg -55 to 150 °C

*: Ta=25°C

Recommended Operating Conditions
(Ta = 0°C to 70°C)

Parameter Symbol Min. Typ. Max. Unit
Vee 4.5 5.0 5.5 Vv
Power Supply Voltage
Vss 0 0 0 Vv
Input High Voltage Vi 2.4 0 Vee+0.57 \%
Input Low Voltage Vi -0.57 0 0.8 \%

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
(Ve = 5V + 10%, Ta = 25°C, f=1MHz)

Parameter Symbol Typ. Max. Unit
Input Capacitance (AO — A8) Cini O 5 pF
Input Capacitance
- Cing O 7 pF
(RAS, LCAS, UCAS, WE, OF)
Output Capacitance (DQ1 — DQ16) Cio 0 7 pF
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DC Characteristics

PEDD514260ESL-01

MSM514260E/ESL

(Vee = 5V + 10%, Ta = 0°C to 70°C)

MSM514260 | MSM514260
Parameter Symbol Condition E/ESL-60 E/ESL-70 | ynit | Note
Min. | Max | Min. | Max
Output High Voltage VoH lon =-5.0mA 2.4 Vee 24 Vee
Output Low Voltage VoL loL =4.2mA 0 0.4 0 0.4
0V £V, < Vcct0.5V,
Input Leakage Current I All other pins not -10 10 -10 10 HA
under test = OV
0 Leak C I DQ disable 0 10 0 10
utput Leakage Current -1 -1
P 9 Lo 0V <Vp Ve WA
Average Power Supply Current RAS, CAS cycling,
o i lcc1 > eYeing 0O 115 0 105 | mA | 1,2
(Operating) trc = Min.
RAS, CAS = VIH 2 2
Power Supply Current | 1 1 mA 1
(Standby) cc2 RAS, CAS =
Vec - 0.2V 0 | 200 | o | 200 |pa |15
Average Power Supply Current RAS cycling,
— lcca | CAS =V}, 0 115 i 105 | mA | 1,2
(RAS-only Refresh) o
trc = Min.
Power Supply Current RAS = Vip,
(Standby) lccs | CAS =V, 0 5 0 5 mA | 1
Y, DQ = enable
Average Power Supply Current RAS = i
J PPy lecs | AS =cyeling, 0 | 15| 0o | 105 | mA| 12
(CAS before RAS Refresh) CAS before RAS
Average Power Supply Current RAS = V'F’
lcc7 | CAS cycling, 0 115 i 105 | mA | 1,3
(Fast Page Mode) )
tpc = Min.
Average Power Supply Current tRe = 12508 1.4
lccio | CAS before RAS 0 300 0 300 | pA | o7
(Battery Backup) 5
tras = 1ps
Average Power Supply Current RAS < 0.2V,
I
(CAS before RAS Self-Refresh) | '°CS | GAS < 0.2V, O ]300 | O | 300 pA | 15

Notes: 1.

ag > w

SL version.

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

The address can be changed once or less while RAS = V.
The address can be changed once or less while CAS = V.
Ve — 0.2V £V iy Ve 105V, -05V V) <£0.2V.
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AC Characteristic (1/2)

MSM514260E/ESL

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

MSM514260 MSM514260
Parameter Symbol E/ESL-60 E/ESL-70 Unit | Note
Min. Max. Min. Max.

Random Read or Write Cycle Time trc 110 a 130 O ns
Read Modify Write Cycle Time trwe 155 a 185 O ns
Fast Page Mode Cycle Time tpc 40 45 O ns
Fast Page Mode Read Modify Write Cycle Time | tprwc 85 100 O ns
Access Time from RAS traC O 60 O 70 ns | 4,5,6
Access Time from CAS tcac O 15 O 20 ns 4,5
Access Time from Column Address taAa O 30 O 35 ns 4,6
Access Time from CAS Precharge tcpa O 35 O 40 ns | 4,12
Access Time from OE toea O 15 | 20 ns 4
Output Low Impedance Time from CAS tcLz 0 d 0 a ns 4
CAS to Data Output Buffer Turn-off Delay Time torrF 0 15 0 15 ns 7
OE to Data Output Buffer Turn-off Delay Time toez 0 15 0 15 ns 7
Transition Time tr 3 50 3 50 ns 3
Refresh Period tREF 0 8 0 8 ms
Refresh Period (SL version) tREF a 128 O 128 ms 15
RAS Precharge Time trp 40 O 50 O ns
RAS Pulse Width trAS 60 10,000 70 10,000 | ns
RAS Pulse Width (Fast Page Mode) tRASP 60 |100,000f 70 |100,000| ns
RAS Hold Time tRsSH 15 O 20 | ns
RAS Hold Time referenced to OE tROH 15 O 20 | ns
CAS Precharge Time (Fast Page Mode) tcp 10 O 10 0 ns 14
CAS Pulse Width tcas 15 10,000 20 10,000 | ns
CAS Hold Time tcsH 60 O 70 | ns
CAS to RAS Precharge Time tcrp 5 O 5 0 ns | 12
RAS Hold Time from CAS Precharge tRHCP 35 O 40 | ns | 12
RAS to CAS Delay Time trcD 20 45 20 50 ns 5
RAS to Column Address Delay Time tRAD 15 30 15 35 ns 6
Row Address Set-up Time tasr 0 a 0 a ns
Row Address Hold Time tRAH 10 O 10 O ns
Column Address Set-up Time tasc 0 O 0 O ns 11
Column Address Hold Time tcaH 10 O 15 O ns 11
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AC Characteristic (2/2)

MSM514260E/ESL

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

MSM514260 MSM514260
Parameter Symbol E/ESL-60 E/ESL-70 Unit | Note
Min. Max. Min. Max.

Column Address to RAS Lead Time tRAL 30 O 35 0 ns
Read Command Set-up Time trcs 0 a 0 a ns 11
Read Command Hold Time trRcH 0 O 0 O ns | 811
Read Command Hold Time referenced to RAS tRRH 0 O 0 O ns 8
Write Command Set-up Time twcs 0 a 0 a ns | 9,11
Write Command Hold Time twcH 10 O 15 O ns 11
Write Command Pulse Width twp 10 O 10 O ns
OE Command Hold Time toeH 15 O 20 | ns
Write Command to RAS Lead Time tRwL 15 O 20 0 ns
Write Command to CAS Lead Time towL 15 O 20 0 ns 13
Data-in Set-up Time tbs 0 a 0 a ns | 10,11
Data-in Hold Time tpH 10 O 15 O ns | 10,11
OE to Data-in Delay Time toep 15 0 20 0 ns
CAS to WE Delay Time tcwp 40 0 50 0 ns 9
Column Address to WE Delay Time tawp 55 O 65 0 ns 9
RAS to WE Delay Time trRwD 85 0 100 0 ns 9
CAS Precharge WE Delay Time tcpwp 60 O 70 | ns 9
CAS Active Delay Time from RAS Precharge trRpC 5 O 5 0 ns | 11
RAS to CAS Set-up Time (CAS before RAS) tcsr 10 O 10 | ns | 11
RAS to CAS Hold Time (CAS before RAS) tcHR 10 O 10 | ns | 12
(Ré\fspbﬂ?frzv Fl{d/ig Self-Refresh) fRass | 100 H 100 Oows| 15
(Réispg:foﬁzrgiglg;f-Refresh) 'RPs 110 o 130 o ns 15
?CA/ASsllc:Sogr;is Self-Refresh) fes | —40 H 50 D ns | 15
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PEDD514260ESL-01

Notes:

10.

11.

12.

13.

14.

15.

MSM514260E/ESL

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 tt = 5ns.

V4 (Min.) and V) (Max.) are reference levels for measuring input timing signals. Transition times
(t1) are measured between V| and V|

This parameter is measured with a load circuit equivalentto 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.
traD (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.

trcH Or trry Must be satisfied for a read cycle.

twes, tcwp, tRwb, tawp and tcpwp are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only. If tywcs = 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 = tawp (Min.) and tcpwp = tcpwp (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 are referenced to the UCAS and LCAS, leading edges in an early write cycle,
and to the WE leading edge in an OE control write cycle, or a read modify write cycle.

These parameters are determined by the falling edge of either UCAS or LCAS, whichever is
earlier.

These parameters are determined by the rising edge of either UCAS or LCAS, whichever is later.

tewr should be satisfied by both UCAS and LCAS.

tep is determined by the time both UCAS and LCAS are high.

Only SL version.
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OKI Seni conduct or MSM514260E/ESL
Timing Chart
* Read Cycle tre
) t
Vi - P RA >,
RAS Vi - X fle RP
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P fcas .
— VH - Vs | ¥ \
CAS v ——/ <« RAD X r
< traL .
t t t

TN o s WD

_|tres !4 tRRH|

Y
tReH|, o QZZZZZQZZZ
troH .
_loEa,
[ R /
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Address
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m

|T||
< < < < < <
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Y
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>
»
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5 y
Y Y
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>
L__J vt
A Y
~—+

Ve — foLzle >
DQ ort Open M Valid Data-out
VoL ~ LR

“H” or “L”

*  Write Cycle (Early Write)

T ey, N LT\
SO/ S )1

T ‘ . | :
o\

“H” or “L”
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PEDD514260ESL-01
OKI Seni conduct or MSM514260E/ESL

* Read Modify Write Cycle

trwe .
t
[ VIH — \ (¢ RAS A \
RAS Vv X fle P,
" fcsH
_lerp. ; trep Ll trsH . <Jcrp
< tcas .
- V|H — A 'S 4
CAS v, ——/ « RAD X s \
o fowe
tasr || traH tasc | | o L tewl
Vg - ¥ X /TAL \
adaress " PN ron XU coumn XD
- . |tres =! P tcwp o twe
< trwD
R VIH - Al 'S
WE Vi —ZQZZZQZQZQZQQ « tawp X 7/aZZZ33333333333333333333333/
o tAA . JLOEH
it
—_—— Vpu - OEA
OE V'“ B j222222227/22222222222222222222222222%( ‘<’6ZZZZZZZZZZZZZZZZZZZZZZZZZZZ;
" _lcac,
< trac .
D Vion - feLz £ Valid ¥
Q VioL ~ Data-outs

“H” or “L”
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OKI Seni conduct or MSM514260E/ESL

* Fast Page Mode Read Cycle

J trasP L trpe
< tec e trHCP .
H - X < —\
RAS \
- N 7
IL
trep tep tep trsH
tcrRple—> (¢ > < > < > | > | [e—>itcrp
o leas . leas o leas |
cAs m - f i\ i N 1 N f
vV, <IRAD X f X f X £
_ tesh . - trar |
tAsr tasc| | fcan tasc|| tcan
< 1 q—ptRAH <> «— > ¢ > tASC‘ > e ‘tCAH

Vi - b y b b y ¥ \
Address @( Row )@( Column Column Column W
V|L - N~ T Y | N~ T N T
trRes|le— trcH ’4—»‘ tres  treH <—>| tres trcH
JEE— VlH —/ Al 4-’| *’I T 4-»|
Vi .  taa o . taa o
¢

o tan ¢
toea toea toea TRRH
\V iy 3 3 /
!< trac | L fcpa o P tcpa o I‘_, torr
doFFy  leleac | || lors, leac

:tCAC; <« l0EZ, «ltoes JoEz,

V teLz —\ leg —\ ez —\
DQ OH - f  Valid } f  Valid ¥} f Valid §

VoL ¥ _Data-out £ ¥ _Data-out £ ¥ _Data-out £

W “H” or “L”

* Fast Page Mode Write Cycle (Early Write)

< traspP . .tRP.
v « toc L trRHPC > | y
RAS "
Vi~ L 1 _—
fcrp || trep . fcp _ter o tren | ferp
v L e fcas A P fcas A Ll¢ fcas I
CAS " ‘ \
Vi . trap X f X f X s
< tesh . traL .
lasr tran [2SC| | toan tasc || toan, tasclep] [« [CAH
Vi - Vs ¥ \ ¥ \
Address | Row Cotumn caumn WK _coum XTI
L - N N T N T
< trRwL =!
< : towr < towr ol towe
twesles ety tes e [€CH, twes|e»! le—»itwen
Y < twp | twe i twe
Vi - X £ X 4 k £
tosje»| |le—>{1p tosjed| le—>{Ip tosle»| l[a—>{ Ip
Vin - f vaid £ vaid F valid Y,
oQ . ” { oen NN oeen KIIIIN oo I

Note: OE = “H” or “L” W “H” or “L”
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OKI Sem conduct or MSM514260E/ESL
* Fast Page Mode Read Modify Write Cycle
< trasP o le»itrp
« tesh . - trrwe ol trsH .
_ V|H ) 4 \
RAS \_
Vi X 7
. RcD teas | Jep « tcas R :tca . teas o . ltcrey
SV t I —»flcan J—\ [—>{lcan 7
CAS
Vi T X f X r
tcan »| |4-tasc »| |[4-tasc i
tCWL—>| + tCWL->| 4 RAL >
V|H - /' Y 'S
Address Wi WS
Vi i 1 i I 1
-+ | [4-trcs > |<|—tRCS > |<—'[CWL
< towp o | e tcowp | g tePwp et
tRCSI«» tewp « lowp « lowp
ViH / \ Vs \ ¥ \
WE Vi ZZQZZZQZ; « tawo % 1 f | tawp % f el fawp ]
twe| [—p twp| e we
« [RAC > o | |fom tosiep <« ROH —
tan (e b loH| e t o |ere »tcpa |2
AA
tos» & <> tan le—> | l¢1ps
1440& «loEa » |etoea
—_ VIH | s s
OE toeD
Vi /‘ » [toep "—/4 » [toep
tcacie—» ez [cacie—>» l«»f|loez | lcacle—» |¢» |loEz
V y I\ Vs \ \ ¥ \ \
pQ " T ou)/X In }—H/{out X In } {outf In }——
VioL tors >l N X ™ N X i 7
tc|_z tCLZ

* RAS-only Refresh Cycle

VIH
VIL

RAS

Vin
Vi

CAS

V
Address
IL

V
e OH
VoL

A

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

tre

tras

tcrp

\4
<
P

trrcle—>»

tasr | | trRAH

&

Row

« LOFF |

L

Open

Note: WE, OE = “H” or “L” W “H” or “L”
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OKI Seni conduct or

PEDD514260ESL-01

MSM514260E/ESL

* CAS before RAS Refresh Cycle

v
CAs "

Vie

Vou - ——\

DQ

_ /
Voo = —8 1

. trp

trc

tras

s L'

- V|H —
RAS
Vie ~ —/

_ trpc |
<ee
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»
»

1

A

A L'
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;tRPC;

trp g

«—>|lorrF

» Hidden Refresh Read Cycle

\
Vi

RAS

Vi
Vi

CAS

Address

Note: WE, OE, Address = “H” or “L”

Open

«—»{tcan

“H” or “L”

trc Ve trc .
tras tras
\' N s
! ! T
S trep >l trsH PN PRI
. e lcHr
— A p
-__/ « RAD X f \
trAH

)

Colu

;l

«—lcac

tres|e

»|

tRRH

S

_ W‘ =tOEA
- N

traL

troH

N,

<—>| torr

T,

JloEZ |

Valid Data-out

L'

£

“H” or “L”
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OKI Seni conduct or MSM514260E/ESL

Hidden Refresh Write Cycle

s i s \

Address \\//'E 7 0”4”
we Vo i :.WW/W/WWWWW/WW
ot I
<SS/ 11/ e
“H” or “L”
e 1/;: :—_{_j__( ) tersie 7 ME;;;;;;;;;;;;;
pQ | ) op

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

,,,,
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