OKI Semiconductor
MSM51V18165A

1,048,576-Word x 16-Bit DYNAMIC RAM : FAST PAGE MODE TYPE WITH EDO

DESCRIPTION

The MSEM51V18165A is a 1,048, 576-word x 16-bit dynamic RAM fabricated in OKI's CMOS silicon
gate technology. The MSM51V18165A achieves high integration, high-speed operation, and low-
power consumption due to quadruple polysilicon double metal CMOS. The MSMS1V18165A is
available in a 42-pin plastic SOJ or 50/44-pin plastic TSOP.

FEATURES

* 1,048 576-word x 16-bit configuration

* Single 3.3 V power supply, 0.3 V tolerance

* input  :LVTTL compatible, low input capacitance

* Output : LVTTL compatible, 3-state

* Refresh :1024 cycles/16 ms

* Fast page mode with EDO, read modify write capability

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

* Package options:
42-Pin 400 mii plastic SOJ (SOJ42-P-400) (Product : MSM51V18165A-xx]5)
50/44-Pin 400 mil plastic TSOP (TSOP50/44-P-400/0.8-K) (Product : MSM51V18165A-aTS-K)

xx indicates speed rank.
PRODUCT FAMILY
. Access Time (Max.) {Cycle Time| * ' "Power Dissipation
Family (Mln )
taac | taa | teac | toea . Operating {Max.)| Standby (Max.}

MSM51V18165A-60 60ns|30ns|15ns | 15ns 110 ns 742 mW

MSMS51V18165A-70 70ns [ 35ns |20ns5 | 20ns 130 ns 720 mw C3EmW
MSMS51V18165A-80 | 80ns |40ns |20ns [20ns| 150ns 48 mW
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PIN CONFIGURATION {TOP VIEW)

r

Vee (1] @ Vs vee[1] @ El Vss
o1 (2] O O a0t par [Z] 43) 0016
002 (3] latloa1s ooz (3] l48] D015
pa3(y] 390014 0pa[4] l47] 0014
D04 (5] 380013 004 (5] 145 0013
Vee (6] (37) vss Vec [] l45] vss
005 (7] 3eloo1z  pas[T] l44] DQ12
006 (8] 3sjoat oo (3] 143} 0011
007 g] 34dpate  par[3] 42} ooto
Das8 fig 38oos  posfi 41} pag
NG 7] 132 e NC ({1] 140) Mg
Ne fiZ] 3 TCAs ‘
Wefig 30/ UCAS
RAS [14] 23] GF
28] A9 136] NG
[27) A8 35 TCAS
126] A7 34| TCAS
23] a6 33} 0F
124) A5 32] Ag
23] A4 31] A8
[22) vgs 130] A7

29 A6

Note:

42-Pin Plastic S0J 128] A5
127] A4
126] Vs
50/44-Pin Plastic TSOP
(K Type)
Pin Name Function
Al - A9 Address Input
RAS Row Address Strabe
TRRE Lower Byte Colurmn
LCAS Address Strobe
Upper Byte Column
UcAs Address Strobe
D41 - DQts Data Input/Data Output
OF Qutput Enable
WE Write Enable
Vee Power Supply (3.3 V)
Vss Ground {0 V}
NG No Connection

The same power supply voltage must be providedto every Ve pin,and the same CND
voltage level must be provided to every Vg pin.
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BLOCK DIAGRAM
_ WE oE
RAS Generator L_j_
1 10
{CAS | Contraller s
UCAS = N J 2
Controller
DQ1 - DO
Col
pé%ﬁgs} H’)\ Column Decodars T BTI?::S
faternal m,mhL' Sense Amplifiers K 15 Se::gmr 1
AQ- A9 égﬂ:ﬁ:f Control Clock | ¥ !
i Input
FRow Row —i Butters
Addrass [T0 - Word Memory — 009 - DQ6
Butters ders Orivers|
By
Voo ———
On Chip
Vpg Generator
Ves —
FUNCTION TABLE
Input Pin DQ Pin
prim— F Mod
RAS | TCAS | UCAS | WE | OF | 0ai.0as | pos. bate | | unction Made
H . . . - High-Z High-z Standby
L H H * » High-2 High-Z Refresh
L L H H L Daur High-Z Lower Byte Read
L H L H L High-2 Doyt Upper Byte Read
L L L H L Bour Dour Word Read
L L H L H Din Oon't Care Lower Byte Write
L H L L H Don't Care Dy Upper Byte Write
L L L L H D Din Word Write
L L L H H High-2 High-2 —
*"H" or"L"
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symboi Rating Unit
Voltage on Any Pin Relative 1o Vss Vr -0.5t04.6 v
Shont Circuit Cutput Current * log 50 mA
Power Dissipation Pp* 1 w
._Operating Temperatyre Topr Oto70 °C
Storage Temperature Tstg -55 10 150 °C
*: Ta = 25°C
Recommended Operating Conditions (Ta = 0°C to 70°C)
Parameter Symbol Min. Typ. Max, YUnit
Vee 30 33 3.6 v -~
Power Supply Voltage
pply Voltag Vss 0 0 0 v
Input High Voltage Viy 20 - Veo +0.3 v
Input Low Voltage ViL -03 — 0.8 v
Capacitance (Ve =3.3V 0.3V, Ta = 35°C, f - 1 MH2)
Parameter Symbo) Typ. Max, Unit
Input Capacitance (AG - AS) Cing — 5 pF
Input Capacitance .
(RAS, TCAS, UCAS, WE, OF) Cine 7 P
_ _Outpunt Capacitance (pQs - DQ18) Cuo — 7. pr
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MSM51v18165A

DC Characteristics

Vec = 3.3V £0.3 V. Ta=0°C to 70°C)

. MSM51V18185|MSMS1v18185| MSMS1v18185
Parameter symboll  Condition A-80 A-70 A-80 Unit|Note
Min, [ Max. | Min. | Max_ Min. | Max.
Output High Voitage Vou {loy = -2.0 mA 24 Vee 24 Vee 2.4 Vee v
Qutput Low Voitage VoL |loL=2.0 mA 0 0.4 0 0.4 v} 04 v
OV +03V:
Input Leakage Current It " [All other pins not -10 10 ~10 10 -10 10 | uA
under test= 0 V
DQ disabie
-10 1 - -
Output Leakage Current | g OVSVos36V 1 0. 10 10 - 10 10 | pA
Average Power e 1
RAS, CAS cycling,
Supply Current tee tre = Min yeme. | _ 20 | — 00| — [Bo|ma|t2
{Operating) AL = N, -
RAS, TAS = ViH — 2 — 2 — 2
Power Supply =
: lcc2 |RAS, CAS mA | 1
Current (Standky —_ 1 _— 1 — 1
rent (Standby) 2V ~0.2V
Average Power RAS cycling,
Supply Current lces [CAS =iy, - |20 — (20| — 180 | mA [1,2
(RAS-only Refresh) tac = Min.
RAS = Vi,
Power Su —
Current (S‘:gnlydb ) focs JCAS = Vi, TP TS s (mal
y DQ = enable
Average Power
Supply Currént= “lecs gﬁb:ﬁ:;gm — 20| — 200 { =" 180 | ma 1,2
(CAS before RAS Retresh)
Average Power RAS =V,
Supply Current lecy [CAS eycling, = |17 f — | 160 | — | 150 [ma 1.3
(Fast Page Mode) teg = Min.
Notes: 1. IpcMax, is specified as Lo for output open condition.

2. Address can be chan

ged once or less while RAS = v,

3. Address can be changed once or less while TAS = Viy.
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AC Characteristics (1/2)

Ve =33V 0.3V, Ta=0°C10 70°C) Note 1.2.3

, T MSM51V18165| MSM51V18185| MSMS51v18165
Parameter Symbol A-60 A-70 A-B80 Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tac | 110 - 130 — | 150 — ns
Read Modity Write Cycle Time “ltawe | 150 ] — [ 180 ] — [200 | — | ns
Fast Page Mode Cycle Time weg | 25 — 30 — 15 — ns
Fast Page Mode Read Madity Write —— _ a5 — 1 100 _ ns |
Cycle Time :
Access Time from RAS tRac | — | 60 | — 0 | — 80 | ns 14.5.6
Access Time from TAS cac | — 15 — 20 — 20 ns | 4.5
Access Time from Coiumn Address t — 30 — 35 — 40 ns | 4.6
Access Time from CAS Precharge tpa | — | 35 — 40 — 45 | ns | 4,13
Access Time from OE lopa | — 1§ — 20 — 20 ns 4
Cutput Low Impedance Time from CAS tez | O —_ ] — 0 — | st 4 -~
Data Qutput Hold After CAS Low tooH | 3 15 3 15 3 15 ns
TAS to Data Output Buffer Tum-off Celay Time | tcgz 3 15 3 15 3 15 ns | 7.8
RAS 1o Data Output Butfer Turn-off Delay Time| tagz 3 15 3 15 3 15 ns | 7.8
OF to Data Gutput Buffer Turn-off Delay Time | togz | 3 15 3 15 3 15 | ns | 7
WE to Data Output Buffer Tumn-off Delay Time | twez 3 15 3 15 3 15 ns 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period ther | — 16 —_ 16 —_ 16 ms
RAS Precharge Time tap | 40 | — | 50 — | 80 — | ns
RAS Pulse Width tras | 60 [10,000f 70 |10000f 80 |10,000f ns
RAS Pulse Width {Fast Page Mode wllh EDO) tase | 60 [100000) 70 ([100000| 80 {100,000 ns
TAS Hold Time =~ = tasy |15 T lafm P20 [l ps
HAS Hold Time referenced ta OF, taow | 15 — | 20 — | 20 — | 05
TAS Precharge Time (Fast Page Mode with £00] tep | 10 — 10 —_— 10 — | ns | 15
CAS Pulse Width feas | 10 |10,000] 10 |10,000f 15 {10,000| ns
CAS Hold Time s [ 40 | — | 45 | — | 50 | — | ns
TCAS 10 BAS Precharge Time e | 5 — 5 — 5 — | ns | 13
CAS to RAS Precharge Time tauce | 35 — 40 -_ 45 — | ns.} 13
BE Hold Time from CAS {DQ Disable) two | S —_ 10 —_ 10 — | ns
RAS to TAS Detay Time tacp | 20 45 20 50 20 80 | ns | 5
FAS to Column Address Delay Time taap | 15 30 15 35 15 40 | ns | &
RAS to Second TAS Delay Time tasco | 60 _ 70 —_ 80 — | ns
Row Address Set-up Time lasn | O —_ 0 - 0 — | ns
Row Address Hold Time taan | 10 — 10 _— 10 — ns
Colump Address Set-up Time tasc 0 — 0 —_— 0 —_ ns | 12
Colomn Address Hold Time lcaw | 1§ — 15 —_ 15 - ns | 12
Column Address Held Time from RAS 1AR 40 — 45 — 50 g ns
Column Address to ARS Lead Time tRat | 30 | — | 35 | — {40 | — | ns
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AC Characteristics (2/2)
. {Vec = 3.3V 0.3V, Ta = 0°C to 70°C) Note 1,2, 3
.| MSM51v18165| MSM51v18165| MSM51V18165
Parameter Symbel A-60 A-T0 A-80 Unit | Note
Min. | Max. | Min, | Max. | Min. | Max.
Read Command Set-up Time tRes 0 — 0 — 0 - ns 12
Read Command Hold Time i tRCH 0 — 0 — 0 — | ns |9,12
Read Command Hold Time referenced to RAS | tagu 0 — 0 — 0 — | ns 9
Write Command Set-up Time twes 0 — 0 — 0 - ns ;10,12
Write Command Hold Time twew | 10 — 15 — 15 — ns | 12
Write Command Hold Time from RAS twen | 40 — 45 —_ 50 — ns
Write Command Pulse Width twe | 10 — i5 | — 15 — | ns
WE Pulse Width (DQ Disable) twee | 5 — 110 | — 110 ] — | ns
OF Command Hold Time toew | 15 — 20 | — 20 — ns
OE Precharge Time torp | 10 — 0 | — 10 — ns
OE Command Hold Time tocu | 10 — 10 — 10 — ns
Write Command to RAS Lead Time taw, | 15 — 20 | — 20 — | ns
Write Command to CAS Lead Time tow | 15 — 20 | — 20 — | ns | 14
Data-in Set-up Time tos 0 — 0 — 0 — | ns [11,12
Data-in Hold Time toH 15 — 15 — 15 — ns [11,12
Data-in Hold Time from RAS town | 40 | — | 45 | — | 50 — | as
OE to Data-in Delay Time torp | 15 — 15 — 15 — RS
CAS to WE Delay Time towp | 35 — | 45 | — 45 — | ns | 10
Column Address to WE Delay Time tawp | S0 — 60 | — 65 — [ as | 10
RAS to WE Delay Time iawp | 80 — | % | — |15 ] — | ns| 10
..CAS Precharge WE Delay Time ... |tepwo| 85 | — | 65 | — [ 70 | — [-ns |- 10

CAS Active Delay Time from FAS Precharge | trpc | § = 5 — 5. — Ins| 12
RAS 10 TAS Set-up Time (CAS before RAS)| 1, 5 — 5 —_ 5 — 1 ns| 12
RAS 10 TAS Hotd Time (CAS before RAS) | tewn | 10 — 15 | — 15 — {ns | 13
CAS Precharge Time {Refresh Counter Test}| teer | 20 —_ 30 —_ 40 —_ ns | 15
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Notes:

1.

10.

11.

12

13.

14.

15.

A start-up delay of 200 ts is required after power-up, followed by a minimum of eigh.t
initialization cycles (RAS-only refresh or CAS beforeRAS refresh) befare properdevice
operation is achieved,

The AC characteristics assume tr=5ns.

Vig Min.) and V), (Max.) are reference levels for measuring input timing signals.
Transition times (t7) are measured between V| and VL.

This parameter is measured with a load circuit equivalent to 1 TTL load and 100 pF.
Output timing reference levels are VoH =20V and Vg =08V.

Operation within the trep (Max.) limit ensures that trac (Max.) can be met.
trep (Max.) is specified as a reference pointonly. If thep is greater than the specified

-lrep (Max.) limit, access time is controlled by tcac.

Operation within the traD (Max.) limit ensures that tpac Max.) can be met.
trap (Max.) is specified as a reference pointonly. If tg s is greater than the specified~
tRAD (Max.) limit, access time is controlled by taa.

tcez (Max), trgz (Max.), twgz (Max.) and toez (Max.) define the time at which the
output achieves the open circuit condition and are not referenced to output voitage
levels.

tcgz and trEz must be satisfied for Open circuit condition.
tRCH or trry; must be satisfied for a read cycle,

tWes: tewp: trwp, tawp and tepwp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If twes 2 bves (Mi_n), the

cycleisan early write cycle and thé data out will remain 6pén circuit (high imipedance)

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

These parameters are determined by the earlier falling edge of UCAS or LCAS,
These parameters are determined by the later rising edge of UCAS or LCAS.
tcwe should be satisfied by both UCAS or [TAS,

tcp and tcpr are determined by the time that both UCAS or [TAS are high.
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S &m: \L - tag tCSH‘RAs tcap 1\%

RS V':' _/L' t tmnt N\ e 4 I/ \_
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Write Cycle (Early Write)
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Write Cycle (OE Control Write)

ol N — s
i‘tC—RE' - tRcp - t tasH
mRl_ S A =S N\
s 2 T v W
We - ////////////////////////////////////////////// T
= v - Yl <= ol | Ui
bQ x:{' B [Valia Data-in //////////////////////////////////////////////////////

"HorL”

Read Modify Write Cycle

lRAs !
T 3 faR
RS |\ N\ ﬂt ;\

{cap
tesy
"EEE IReo tRsH
Vi - loas
A
w S O\ |

Address ::f: leii?%{ Cotum:m .
WE- :/T - | |t = OtA
T _
00 o PR

‘HaorL
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Fast Page Mode Read Cycle (Part-1)

trasp tpp
tAsco .
RAS \Vl,'” - )\ tan tRHCP /‘(_\
L - il
¢ thpc
IEBE tRco tcp cp
s I A LY S NP s T
\"" tRAD A ke
tosH .
1SR [T Jtasc | lcan tasc| [tcam tasc| | tean
s it o S comn S i QD e SO
Vi - ;-—4 K L

J Ircs : I . tan
Vi ~ ~ tcHo tocH —%
WE vy - /L trac
I
Tan toep " toep | .
= e, | | e R
V] - e
L ; ToEA ToPA i [z toea
teag tpoy A~ r_tnsz lteac toe2| | ther
Vor— 3 Valid T Vakd ¢ Vaiia® Valid*
DQ V:f‘ oz _@q Dataeout _quaz:w!}—ﬁ ovs-0t - patme

* . Same Data, “H or"L*
Fast Page Mode Read Cycle (Part-2)

trasp tp
Ea —-Tn = tRsCD e B etk L BT o O v, at SR
- I
HES x:': - Al 125 tRHCP 77 tonp \
terp thpg
trco tep tcp
Vi -—/f leas | Y teas; 00— teas S
B o, [NV N e
¢ tesH . .
ASR 1 t
| :W__L@ . c.n: ASC| loan ASCl | toan
- a 4
s 3 o M o S coomn XL i S
ft I (S -
| 1ncs tRe |
Viy =~
1
WE ViL - , taac R(-:ﬂ
I [m wpe tan tan
oF \\jl'l’_‘ T / _ tepa)
' [{10EA teac
. B B - C JMoow | e
Vou~ F Vale B q‘ valid kA vald
0a VoL = tcg,] k_Data-ou 3 Dat:-oul A% Data-out }—'
G W ar-L*
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Fast Page Mode Write Cycle (Early Wrrie)
! tRasp tAp
tasco :
RAS Vi - K tan
VIL - . A
type thpg |
Al tRco ice i '
e My R\ Llcas /i-‘ ‘_\\ teas tcas
B w ] e N — tjf
tcsH tAsH
tasn | [tRan 3_A§E toar | tase _t_C_Aﬂ tasc] [lcan
Address L’:H: Row:}@ﬂF Column | Column [ Column
L
! twes| | twen “twes| | twen twes| |twen
JR— VIH -
WE
Vie - I
= ViH- W/
o Vi T _//////A///
ton| os| |ty
|
0aQ VIH: Zi Valid
Vi =

Fast Page Mode Read Modify Write Cycle

trasp
_ tasgp
tawg —
m.-g:r:f__! Sl " tAR — Rw_-_._ Erra el b peeiptiel BNl —_— = 7__ °
te tep
_{‘_’_’_ tReo
N = /
t PRWG
tash M:ASC . 1cw|_i; Tasc tf:ﬁ’i I-'Fiv:
- 5 =
Addrsss M = P Row B coumn e
tacs - tawp tacs tewo
we x:r - thac —!S tawp ﬁ3;__l
i Ing| |twp tas ;[El twe
T, T
toea togA toen
teac toa | toez| | -EP-H-J
- 7, ) —
VireL = terz - ata-ou -

Hor L
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RAS-only Refresh Cycle

o tR

tap
tras

Icre [ILTY
ws " i‘%’
Vi - __/ .

ASR| [tRAH

Address z:f: m Row ///////////////////////////////////////////////

po ‘O~ zL Open
VoL - —_
’ Note: WE, OF = "H or-L- W///A “Hor
CAS before HAS Refresh Cycle
-tnc R
1gp ; fpag trp
,——_-..VIHZ_T D J e e B T I R L et Eotet L P e W
s Vi - —/ trpe S' / il \_
fcp | lesr 1cHR
Vik -
oS /tca \ 4 \
pg You- N— Open
VoL - 4

Note: WE, OF, Address = *H" or °L*
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Hidden Refresh Read Cycle

}
e — . N
e Vg - | tar ]
AAS H R ~
Vi - L 7
IcRp aco )

| .
CAS \\;:': :_/T tRap _, |
3R] Lt S [t
SR & =TS i)

1RA tRRH . ’
RS/ =)
& Vn- L0 f |
trac :1% %‘
0 e Open %; Valig Data-out B

“H* or L

Hidden Refresh Write Cycle
© Ing e

e
— %&% =70
.. !mst’ M

w - /////////////////////////////////////////////////////////

0Q x::‘ - m; Valid Data-in ] 'IWWW///W
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CAS befare RAS Refresh Counter Test Cycle

i g:r - i RAS 7/ tRp I

" Address :/I:f :m&_ Calurmn 2 i

Read Cycle rt.ﬁc..s. teac L :%‘
wE \‘ﬁf - - " o %
)T

L , s
Da xgr o- Open %‘L Valig Data-ost~~~ p——
e sV 1))
| N

Read Modify Write Cycle | - tAw?CWD tc::tw
w t W=
=\ ™ |

“H or"L



