OKI1I Semiconductor

MSM514265B/BSL

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

DESCRIPTION

The M5M514265B/BSL is a new generation Dynamic RAM organized as 262,144-word x 16-bit
configuration.

The technology used to fabricate the ‘VIS\/[514265B/BSL is OKI's CMOS silicon gate process
technology.

The device operates at a single 5V power supply. Its [/O pins are TTL compatible.

FEATURES

* Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell
* 262, 144-word x 16-bit arganization
* Single 5V power supply, +10% tolerance
* Input:  TTL compatible
* Output: TTL compatible, tristate
* Refresh: 512 cycles/8ms, 512 cycles/128ms (SL version)
* Hyper 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:
40-Pin 400mil  PlasticS0] (SOJ40-P-400)

PRODUCT FAMILY
Family Access Time (Max.) Cycle Time Power Dissipation
tnac | taa | teac | toea (Min.} Operating (Max.) | Standby (Max.}
M3MS514265B8/BSL-50 | 50ns | 22ns | 12ns | 12ns 84ns 1210mwW
MSMS5142658/BSL-60 | 6Ons | 30ns | 15ns | 15ns 104ns 1100mW S.5mW/
MSMS142658/8SL-70 | 70ns | 35ns | 20ns | 20ns 124ns 990mW 1-1mW (SL version)
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PIN CONFIGURATION (TOP VIEW)

Vee [1]
pa1 2]
paz2 3]
0a3 [4]
004 [5]
Vee (6]
Dos [7]
006 [3]
oar 9]
Das 10
Ne [1]
NC [12
WE [13
RAS 14
NG (15!
Ao (18]
N
A2 [18]
A3 [18]
Vec [20)

Sl 158/859291SNSW

40-PIN SOJ

Pin Name Function
AQ - AB Address Input
Row Address Strobe
A Lower Byte Column Address Strobe
UCAS Upper Byte Column Address Strobe
DQ1 - DQ16 Data - Input / Data - Output
OF Qutput Enable
WE Write Enable
Vee Power Supply (5V)
Vss Ground (0V)
NC No Connection

E

—
3
[7

Note: Same power supply voltage must be provided to every V¢ pin,
and same GND voltage level must be provided to every Vgg pin.
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MSM5142658/BSL
FUNCTIONAL BLOCK DIAGRAM
WE [1/4
m —_ 'nrmna
G;nera::r -0 ‘_4
LCA f ) ] Controller
06 ——— oo \_—D sl
L_p| Contreller . )
Calumn . bQt - s
Address Columa Decoders e Input
Butters . ' — Buffers
Ia}
oese O | [ soerres Dl
Counter H H
) puters 3
Raw
3] Address Word Mamory s 0Q9 - DQ16
Sutfers Dri Calls Qutont
—b Butfers 3
Vee -
. Qn-chi
Vien geflc:':lnr
Vgg —m e
FUNCTIONAL TABLE
. Input Pin DQ Pin Functional Mode
RAS | LCAS | UCAS | WE OE DQ1-DQ8 | DQY-DQA16
H - " * . High-Z High-Z Standby
L H H ' " High-Z High-Z Refresh
L L H H L Dour High-Z ~ Lower Byte Read
L H L H L High-2Z Dout Upper Byte Read
L L L H L Dour Doyr Word Read
L L H L H Dy Don't Care Lower Byte Write
L H L L H Don't Care Din Upper Byte Write
L L L L H Din Dy Waord Write
L L L H H High-Z High-2 —_
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ELECTRICAL CHARACTERISTICS
Absoiuts Maximum Ratings
Parameter Symbol | Rating Unit
Voitage on Any Pin Relative 1o Vgs Vr -1.0t07.0 \i
Short Circuit Qutput Current log 50 mA
Power Dissipation Po* 1 W
Operating Temperature Tapr Gto 70 °C
Storage Temperature Tstg -5510 150 °C
* Ta = 25°C
Recommended Operating Conditions (Ta = 010 70°C)
Parameter Symbol Min. Typ. Max. Unit
4, . .
Power Supply Voltage Vee 5 5.0 335 v
Vss 0 0 0 v
Input High Voitage Vin 2.4 - 6.5 v
Input Low Voltage Vi -1.0 —_ 0.8 v
Capacitance (Ve = 5V + 10%, Ta = 25°C, f = 1MHz)
Parameter Symbol TYp. Max. Unit
Input Capacitance (AQ - A8} Cing 7 pF
Input Capacitance
(RAS, TCAS, UCAS, WE, 0B) Cina 7 oF
Qutput Capacitance (DQ1 - DQ16) Cio 10 pF




OKI Semiconductor MSM514265B/BSL

DC Characteristics (Vec =5V £ 10%, Ta = 0 to 70°C)

MSMS142658|MSM514265BMSM3142858)
Parameter Symbol Condition /8SL-50 /BSL-60 /8SL-70 | Unit | Note
Min..Max.| Min. |Max.| Min.|Max.
Output High Voltage Vou loH = —2.0mA 20 )1 Voo | 20 | Voo | 2.0 | Vee v
Output Low Voltage Vol ig, = 2.0mA 0 (08| 01{08] 0 !08 v
V<V, <65V,
Input Leakage Current I All other pins not =10 10 ;=10 10 | -10| 10 | uA
under test = OV
Output Leakage Current Ig 0Qi Disable -10| 10 {-10| 10 {-10} 10 | pA
0V sVg 55.5v
Average Power AE
AS, CA |
Supply Current o | s ing | g | oo | — | 180| ma | 1.2
(Operating) RC = i,
RAS. TAS = Vi —_ 21— 2| — | 2
Power Supply — mA 1
Current (Standby) lccz | RAS,TAS 2 ] L Bl B B Bl B
Vee =02V — {200} — |200]| — |200| wuA ! 1,5
Average Power RAS = cycling
Supply Current fega | CAS =V — |220| — |200| — | 180 | mA | 1,2
(RAS Only Refresh) tae = Min.
RAS =V
Pawer Supply i
Current (Standby) lecs gﬁ‘s“; ‘glﬁable S| —| 85| — |5 | ma 1
Average Power e
Supply Current lecs gﬂe‘;ﬂ%ﬁ, —{220| — {200| — | 180! ma | 1.2
(CAS Before RAS Refresh)
Average Power HAS = V),
Supply Current lccz | CAS cycling — 220 — |200| — |180| mA | 1,3
(Fast Page Mode} tre = Min.
Average Power tag = 125us 12
Supply Current lccro | CAS before RAS — | 300f — 300 — {300} pA | ;%
{Battery Backup) taas < 1us '
Average Power Supply -
T v
Current (CAS Before RAS | jocg | RA0 502 —|200] — 200] — |200| wA | 1.5
Self-refresh) CAS <0.2v

Notes:

Specified values are obtained with the output open.

Address can be changed once or less while RAS = V.

Vee —-02V SV 6.5V, -1.0V < Vi, €0.2V.

SL version.

1
2.
3. Address can be changed once or less while CAS = V.
4
5
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AC Characteristics (1/2) (Ve = 5V + 10%, Ta = Qto 70°C) Note 1,2, 3
MSM SM MSM
Parameter Symbol |514265B/BSL-50|514265B/B5L-60|514266B/85L-70] Unit | Note
Min. | Max. | Min. { Max. | Min. | Max.

Random Read or Write Cycle Time tre 84 - 1104 | — 124 | — ns

Read Modify Write Cycle Time tRMW 109 —_ 134 _ 189 _— ns

Hyper Page Made Cycle Time tHeC 20 — 25 - 25 —_— ns

Hyper Page Moce Read Modify Write Cycle Time| tpamw 54 —_ 67 — 77 _— ns

Access Time from RAS tAac — | 0t — | 680 | — | 70 | ns [4.5.6
Access Time from CAS teac — 12 - 15 — i 20 ns | 4.5
Access Time fram Column Address taa —_ 22 -_ 30 _ 35 ns 4,6
Access Time from OF taea — {12 | — {15 | — | 20 | ns 4
Access Time fram CAS Precharge tcra — 2T |~ 13 | — | 4 | ns |4.13
Output Low impedance Time from CAS | 1oz 0 _ 0 — 0 — | ns 4
gﬁ:ﬁof:f‘;e%';‘ﬁ?r‘ng""“ tez | 0 | 12| 0 |15] 0|2 |n| 7
Transition Time tr 1 50 1 50 1 30 ns 3
Refresh Period taer _ ) — 8 _ 8 ms

Refresh Period (SL version) taer - | 128 { — | 128 | — | 128 | ms 16
HAS Precharge Time tRp 30 — | 40 — 50 — ns

RAS Pulse Width tras 50 {10,000 60 {10000[ 70 [10000| ns

RAS Puise Width (Hyper Page Mode) tRASP 50 |100,000f 60 (100,000 70 (100,000 ns

RAS Hold Time 1RSH 7 | —J1w ] — )15 —=|ns

RAS Hold Time Reference to OF tROH 7 — |10 | — 1wl —|ns

CAS Precharge Time tep — |10y — {10 | —1|ns | 15
CAS Pulse Width tcas 10,000/ 10 {10000| 10 [10,000| ns

CAS Hold Time tesH 35 — 40 _ 45 — ns

CAS to RAS Precharge Time tepp 5 — 5 — 10| — | ns | 13
RAS to TAS Delay Time taco 1" 38 | 14 | 45 14 ! 80 i ns 5
RAS to Column Address Delay Time tran 9 28 | 12 | 30 12 | 35 | ns 6
RAS to Second TAS Delay Time tRsco | SO0 | — | 80 | — | 70 | — ns

Row Address Set-up Time tASR 0 - 0 - 0 _ ns

Row Address Hold Time tRaH 7 —_ 10 -— 10 — ns

Column Address Set-up Time fasg 0 ~— 0 - 0 — ns 12
Column Address Hold Time teAH 5 — 7 — 10 — ns 12
Column Address Hold Time from RAS taR 38 — 45 —_ 50 — ns

Column Address to RAS Lead Time tRAL 2 | — 3 | —V 3| —| ns

Read Command Set-up Time trcs 0 _ 0 — ¢ — ns 12
Read Command Hold Time trcH 0 —— 0 —_— 0 — ns 912
e o FIE R Bt I et N el R




OKI Semiconductor MSM514265B/BSL

AC Characteristics (2/2) (Vee = 5V + 10%, Ta = 0 to 70°C) Note 1,2.3

MSM MSM | MSM

Parameter Symbo[ |S142658/B'SL-50/5142658/B5L-50/5142658/85L-70! Unit | Note

i Min. | Max. | Min. | Max. | Min. | Max.

Write Commang Set-up Time twes 0 _— 0 _ 0 —_— ns E 10,12
Write Command Hold Time twer 5 - 7 — 7 _ ns 12
Write Command Pulse Width twe 5 —_ 7 — 7 _ ns
Write Command Hold Time from RAS twcR 38 — 45 — 50 -_ s
DE Command Heid Time toEH 12 | — 15 -2 | — ns
Write Command to CAS Lead Time towL 7 — 9 _ 9 — ns 14
Write Command to RAS Lead Time tawL 7 - 9 - 9 — | ns
Data-in Set-up Time tos 0 _— 0 —_ 0 -_ ns |11,12
Data-in Hold Time toH ] _ 7 -— 7 - ns 11,12
Data-in Hold Time from RAS tOHA 38 — 45 —_ 50 — ns
OF to Data-in Delay Time togn 12 — 15 - 2| — | ns
CAS to WE Delay Time tewD 28 — 34 — 44 _ ng 10
Column Address to WE Deiay Time tawp 38 — 43 — 59 — ns 10
RAS to WE Delay Time tawp | 66 | — | 79 | — | 94 § — | ns | 10
CAS Precharge WE Delay Time tcpwn | 43 —_ 54 — 64 — ns 10
CAS Active Delay Time
trom RAS Precharge ¢ | 5 | — | 5 | — | 5 | — | 05| 12
RAS to CAS Set-up Time
(CAS Before RAS) tesm S — 5 — 5 — I ns 12
RAS ta CAS Hold Time
(CAS Before HAS) terR 7 — || - 10| —1n [ 13
CAS Precharge Time
(Refresh Counter Test) pr | 200 — 1 20 ) — | 20 | — | ns | 13
CAS Precharge Time 1PN MW | -] 10| —1101] —1 ns 1§
RAS Pulse Width
(CAS Betore RAS Self-refresh) ass | 100 | — 1100 | — | 100 | — | ps | 1B
RAS Precharge Time
(CAS Betore HAS Seif-refresh) tes | B4 | — 1104 ) — | 124 — | ns | I8
TAS Hold Time
(CAS Before RAS Self-retresh) s | 50 | — | <80 | — | 80, — ) ns [ 1B
Data Output Hold After CAS Low too 5 — 5 —_ 5 — | ns
TAS to Data Output Butter Turn-off |
RAS to Data Output Buffer Turn-oft
Delay Time tRez 0 12 Q 15 Q 20 ns 7.8
WE to Data Output Buffer Turn-off
Detay Time wez | 0 [ 12| 0 | 18] 0|2 |8 | 7
OE Hold Time from CAS (Dour Disable) | teno 5 — 5 — 1 =1 ns
OE Precharge Time toep 7 — {107 — | 10| -~ 1| ns
OF Command Hoid Time tocH 7 — {10 | =10 |~ ns
WE Pulse Width (Ogyr Disable) twee 5 — 7 — 7 — | ns
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Notes:

i~

10.

11.

12.

13.

14.

15.

16.

An initial pause of 200us is required after power-up followed by any 8 RAS cycles
(Example: RAS only refresh) before proper device operation is achieved.

The AC characteristics assume ty = 2ns.

Vin(Min.}and Vi (Max.} are reference levels of inputsignals for timing measurement.
Transition times{tr) are measured between Vi and Vy[.

Measured with a load circuit equivalent to 1 TTL loads and 50pF.

Operation within the tgep(Max.) limit insures that tg 4c(Max.) can be met.
trep(Max.) is specified as a reference point only: if tgep is greater than the specified
trepiMax.) limit, then access time is controlled exclusively by tcac.

Operation within the tg sp(Max.) limit insures that tg sc(Max.) can be met.
trap(Max.} is specified as a reference point only: if trap is greater than the specified
trap(Max.} limit, then access time is controlled exclusively by taa.

tcez(Max.), trez{(Max.), twgz(Max.) and topz(Max.) define the timeat which the output
achieves the open circuit condition and are not referenced to output voltage levels.

Both tcEz and trez must be satisfied for the open circuit condition.
Either trriq and trcH must be satisfied for a read cycle.

twes, tewn. tRw tawp and topwp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only: if twes 2 twes(Min.), the
cydcle is an early write cycle and data out will remain open circuit (high impedance)
throughout the entire cycle; if towp 2 tcwp(Min.), trwp 2 trwpMiny, tawp 2
tawpiMin.) and tcpwp 2 tcpwp(Min.), the cycle is a read modify write cycle and data
out will contain dataread from the selected cell: if neither of the above sets of conditions
is satisfied, the condition of the data out (at access time) is indeterminate.

These parameters are referenced to UCAS, LCAS leading edge in an early write cycle
and to WE leading edge in a OE control write cycle or a read modify write cycle.

tasc toaH, tRes: tRCH, twies, tos, tow, tosg and tgpearedetermined by the earlier falling
edge of UCAS or LCAS.

tCRP, tCHR and tcpa are determined by the later rising edge of UCAS or TCAS.
tcwe should be satisfied by both UCAS and TCAS.

tcpn, tep and tepr are determined by the time that both UCAS and TCAS are high.

SL version.
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TIMING WAVEFORM
Read Cycle
m \V,:t: ta o ,/ tTCPRP :\
% Vn. _/f — tRAD \\‘ teas | \/:
fRan fascl  |loanl TAaL —\
wn e wl M W)
w o W{ w || Ul
I/ / T
Vou~ tRAc = < = =
Vo™ oz ‘Hor'l'
Write Cycle (Early Writs)
s e — 1f - N
T I A e, NY s V7
tasA |l“.ﬁ" lasc tcan| tRAL |
s0-a8 Row B, Cotumn tz’
w =/
= o

Vi -

DQ1 - DQ1G v -
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L
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Write Cycle (OE Control Write)

1 trp !
v , t RAS /{(——‘v
H = AN AR
m V“_ - b ' b b-tci-il\_

tesH
lcae | tacp tRSH
1as
UCAS Vi - /1 RAD h i
CAS Vv ~ \ / /
tash| [IRaH  tascl ltmu‘ thaL

" ]
A0 - A8 3:': :m R°WWLC°‘“MCEW%WWW///////%

w I “—Jl

| Loy,

w = || U

| tos

toH

DQ1 - 0Q16 x:f: vais s

"W or L

Read Modify Write Cycle
tRmw
taas 5P
w ) — g -
lcnp {RcD st BSH
TWAS Vm - Fi ! teag / ;'
WCas v - :
tasp ﬂu tasq tean
AD - A3 \\j::_* :m;ow }@@olumn : i
'RAD | tawp fewp tow |
tawp taw,
e z 2 I
toga ‘
Vi -
w o M.
tRac tcac toH
DQ1 - DO16 m:‘: _‘y?q‘”'v e caunS T,

Hor'L
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Hyper Page Mode Read Cycle (Part-1)
IRASP _, lne
v J tRSCD t
s - |
t - tupg
ﬁﬂﬁ tRCD 1cp
UCAS Vim = f T\ LLcss F RiLlos tcas —
LCAS Vo ~ tRaD \t __/ \_/
CSH
ASR| [tran |tasc | fcaw tsc) |toan lasc! | loan
Vin -% *DF !%r
AO - AB Vi - Row ) { Column ) LColumn ! Column
ey g
v/ = =]
WE Vi, — I trac
B tM -
o Vi - Y
Vi tgen ] cpa .
_t_CAc too {REZ
Vor— Valid :
bo-pate = _@{ﬁ R o
" : Same Data HorL”
Hyper Page Mode Read Cycle (Part-2)
trasp o trp
v X tRsco
BAT = AR -l
RAS Vi - \{ -] {crp \_
tcap typg
— tRcp _ tep _ Iep
UCAS Vi — teas| £ tCASl S tcas ]
CAS Vi __/f 1RAD \\c Y Named \-___A'
tcsH
1SRl [taan _[tasc | tcan| tasc| |toan tasci | toan
VIH - Y 3 Y T i
AD - AB _ Row Cotumn Column Column
ViL A g X, | F 2 k f k
ACS AC
V o sl ]
L tRAC ]
R T TWPE |l tan
OE z“" - tcpa
* Y IcAC
tcac | twez teag bock tcez
Von— ¢ Val d Valid Valid ]
Da1 - D016 VoL~ loz, @{L Data-out & Z{ Data-out x[ Data-out J}'—

‘Hor'Ll
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Hyper Page Mode Write Cycle (Early Write)
tRase e
tasco
e Um - ; LR ){—‘J\
RAS VlL - j‘ T 7|
thpg thpe |
tcr tRco tce lcp
UCAS Vi = 3 tcas F E icas F \ cas |
LCAS Vi '_/ 'RAD \\t 4‘, \L_._,\/ N
los 1RSH
tash | [tran (tasc |fcaw lasc| |fcan tasc| |tcan
o-is 30 T o SR o S e S
ViL = i R 7 i
‘ twes tweH twes| | twen twes| itwen
Vin - /
m V;L - / V. 2
ViH - / I
= 7
ToHR| bs| {tow tos| {ton
DO1-DQ16 VM~ ——{_n‘ggn_; ]
Vie = ala-
IHI Or 'Lll
Hyper Page Mode Read Modify Write Cycle
trasp
tHﬁCD
—_— tRwp
V!H = 3 —i
RAS - \t_mL_. ;
‘CE‘f_ taco fe
UCAS Vi — AN tewo €Y
EAS Vi -_/ R /tcm \L /_
tRan _TpRMW lgpa 4
tasp, tasg | e LCAH few tasc| {tead e
o-sn o s QDY = LI
N tncs’__| Tewo
RCS Lawp "'
Vi -~ = —
WE Vig - / N \_{r tawn S& 1
i RAC
! taa tog| _I.vg:‘! taa }23 twe
oE Vin - 4 - 3
Vi T / toen \ / togH \—
10EA loeD foea _‘33
tCAC fer—end to '..-1 loy toag | o ﬂ
Vion- A 3 ] X lf
01 -0t 0" — L H s —
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RAS-only Refrash Cycle

tac
thas . tap

| _tapc
fcap ‘
CAS VL -
tasr| | tRam

w-n o %~

cez

. Vou~ i
0Q1 - DQ16 Vai - Open

Note: WE. OE = “H" or 'L" HorL

CAS Before RAS Auto Refresh Cycle

tag

tap 1has thp
Viu - i’ p |
&S ViL -__/ thee \t 7 \
tapc
leen )t tc
o LI
T e A,
[CAS Vi - :
toEz
DO1-DOG VM — Open
VoL~ A

Note: WE, OE, A0 - AB = "H' or 'L* “Hor L
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Hidden Refresh Read Cycle

1RAS Tre Taas T
ViR - _"'""_"—:\ tar o f""‘—§N ﬁ
ViL - | b R

teqp taco rsH tcHR

trap__, N\ | | /-_*

tasg Toms

o
-7
e DA e T

trat tRAH

w v I~ N

| tRon

3
s

A5 VM
LCA Vi

IR/
ot
LS ‘“"‘MLI;‘ i | AN
o #%;m%%%mmmmmmmw
/) =8
"
dar-oats AT ﬁ,
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MSM5142658/8SL

TAS Before RAS Self-refresh Cycle

UCAS
CAS

Dat - DQ16

ol

tRASS tres

{csh

~RFC

- 18P |

Vin ~ i tap ’|:
ViL - -

tcen
Vig = ¢ b
ViL = ___/

{cez
Vou—- X
VoL - N

s

Open

Note: WE, TE, A0 - A8 ="H" or 'L" *H o 'L
SL varsion
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CAS Before RAS Refrash Counter Test'Cycle
| tRAS tap .
A 1 i1 L
Fggg‘ tCHA Tepr tASH
- ¢
oW N \ - /1A
tAsC fcan
SIS )
RAL
Read Cycle tacs teac _.::::
WE Vin

Vin
Vit,

- tROH
w - Ty || |

| U
i

Vou -
01 - DQ16 Vo -

Write Cycle

[ ] i:j e
0z

Valid Data-out

twes twen

{
w e —=——
o - / ]

[

Vi -
[

DQ1 - DQ16

Read Modity Write Cycle

w T

108 toH
Valid Data-in t
towe,
tawp L tawL
! [
RCS cwD

w v I N

106 |
i T _/

0Q1-DQ16 VoW =

tan

{pu

. - toep
'_‘;CLZ toac t(’._ﬂ...s tos

VipL ~

16

Open

" Jie N s N
Valid Valid X
%L&Mt tDm-in K

Hor'l




