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FJIDD51V18165F-03

6 3

M SM 51V 18165F

1,048,576-Wordx 16-Bit DYNAMIC RAM : EDO

n
MSM51V 18165F CMOSs 1,048,576 x 16
4 CMOS
42 SOJ 50/44 TSOP
n
e 1,048,576 x 16
e 3.3Vt 0.3V
° LVTTL
° LVTTL
° 1024 /16ms
e EDO
e CAS RAS RAS
[ ]
42 400mil SOJ SOM2-P-400-1.27 MSM51V 18165F-xxJS
50/44 400 mil TSOP  TSOPII50/44-P-400-0.80-K MSM51V 18165F-xxTS-K
XX
n
trac taa tcac toea
MSM51V18165F-50 50 ns 25ns 13 ns 13 ns 84 ns 450 mwW
MSM51V18165F-60 60 ns 30 ns 15 ns 15 ns 104 ns 414 mW 1.8 mW
MSM51V18165F-70 70 ns 35ns 20 ns 20 ns 124 ns 378mwW
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FJDD5 V18165F-03

OKI M SM 51V 18165F
| |
50/44 TSOP
42 SOJ (K )
Vee[1] o o 42| Vs Ve[a] © 50 Vs
DQ1[2] 41]D016 DQ1[2] 49 DQ16
DQ2[3] 40| DQ15 DQ2[3] 48| DQ15
DQ3[4] 39 D014 DQ3[4] 471 D014
DQ4[5] 38 DQ13 DQ4[5] 46| DQ13
Vel6] 37]vs Vel6] 45| Vs
DQs5 (7] 36| Q12 DQs5[7] 44 DQ12
DQ6 8] 35| DQ11 DQ6[8] 43 D011
DQ7/[9] 34 D010 DQ7/[9] 42 DQ10
DQ8[10} 33DQ9 DQ8 0] 411 DQ9
NC (L1 32nC NC L1 40 NC
NC[22] 31TCAS
WE[3] 30]UCAS
RAS[14 29 GE
NC[L5 28| A9 NC[15 36|NC
N 27 A8 NC (16 35 CCAS
Ao[L7 26| A7 WE[17 34 TGCAS
A1[18 25 A6 RAS L8] 33O
A2[19 24 A5 NC[19 32 A9
A3[20 23 A4 NC [20 31 A8
vek1 O O [2vs Ao[21 30 A7
A1[22) 29 A6
A2[23 28| A5
A3R4 27 A4
Vc[25) 26] Vs
A0 A9
RAS
LCAS
UCAS
DQ1 DQ16
OE
WE
Vee (33V)
Vss (ov)
NC
VCC VSS
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OKI M SM 51V 18165F
|
bQ
RAS LCAS UCAS WE OE DQ1 DQ8 DQ9 DQ16
H * * * * High-Z High-Z
L H H * * High-Z High-Z
L L H H L DouT High-Z
L H L H L High-Z DouT
L L L H L DouT DouT
L L H L H DiN Don’t Care
L H L L H Don'’t Care DiN
L L L L H DIN DIN
L L L H H High-Z High-Z
*“H” or“L”

3/16



OKI

FJDD5 V18165F-03

M SM 51V 18165F
(]
[
Vin: Vour -05  Vcct05
Vee -05 46
los 50 mA
PD* 1 W
Topr 0 70 °C
Tstg -55 150 °c
* Ta=25°C
[ ]
Ta=0 70°C
Min. Typ. Max.
Vee 3.0 33 36 v
Vss 0 0 0 v
uH" VlH 20 _ VCC+03 *] V
il Vi -0.37 — 0.8 v
*1. 20ns Ve + 1.0V Vee
*2. 20ns Vss — 1.0V Vas
[ ]
Vee=3.3V+03V, Ta=25°C, f=1MHz
Min. Max.
(A0 A9) Cra — - -
(RAS, LCAS, UCAS, WE, OF) Cinz — 7 F
(DQ1 DQ16) Cio _ . -
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OKI M SM 51V 18165F
[ ]
Veec=33V+03V, Ta=0 70°C
MSM51V18165|MSM51V18165 | MSM51V18165
F-50 F-60 F-70
Min. Max. Min. Max. Min. Max.
“H” VoH | lon =-2.0mA 2.4 Vee 2.4 Vee 2.4 Vee
‘L VoL | loL =2.0mA 0 0.4 0 0.4 0 0.4
ov V| VCC +0.3V;
Il -10 10 -10 10 -10 10 pA
ov
DQ disable
ILo Q -10 10 -10 10 -10 10 pA
ov Vo Vee
RAS, CAS cycling,
lcc1 ) — 125 — 115 — 105 | mA |1,2
( tRC = Min.
RAS, CAS = V|4 — 2 — 2 — 2
lcc2 | RAS, TAS mA | 1
( ' _ _ _
V0.2V 0.5 0.5 0.5
RAS cycling,
(RAS Icca | CAS =V, — 125 — 115 — 105 | mA |1,2
) tRC = Min.
RAS = VlH!
( Iccs | CAS =V, — 5 — 5 — 5 mA | 1
DQ = enable
__ _ RAS = cycling,
(CAS RAS |lcce | —— yeing - — 125 — 115 — 105 | mA |1,2
) CAS RAS
RAS = V||_,
( Icc7 | CAS cycling, — 125 — 115 — 105 | mA | 1,3
) tHPC = Min.
1. Icc Max. Icc
2. RAS = V||_
3. CAS = V|H
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OKI M SM 51V 18165F
° 1/2
Vee=3.3V+0.3V,Ta=0 70°C 1,2,3
MSM51Vv18165 | MSM51V18165 | MSM51V18165
F-50 F-60 F-70
Min. Max. Min. Max. Min. Max.
trC 84 — 104 — 124 — ns
trRwc | 110 — 135 — 160 — ns
tHpc 20 — 25 — 30 — ns
tHprRwC| 58 — 68 — 78 _ ns
RAS tRAC — 50 — 60 — 70 ns (4,5,6
CAS tcac — 13 — 15 — 20 ns | 4,5
tAA — 25 — 30 — 35 ns | 4,6
CAS tcpa — 30 — 35 — 40 ns | 4,12
OE toEA — 13 — 15 — 20 ns 4
CAS tcLz 0 _ 0 — 0 — ns 4
CAS tboH 5 — 5 — 5 — ns
CAS tcez 0 13 0 15 0 20 ns | 7,8
RA tREZ 0 13 0 15 0 20 ns | 7,8
OE toEz 0 13 0 15 0 20 ns 7
WE twEez 0 13 0 15 0 20 ns 7
tT 1 50 1 50 1 50 ns 3
tREE — 16 — 16 — 16 ms
RAS trRP 30 — 40 — 50 — ns
RAS tRAS 50 10,000 60 10,000 70 10,000 | ns
RAS tRASP 50 [100,000{ 60 |100,000f 70 |100,000| ns
CAS RAS tRSH 7 — 10 — 13 — ns
RAS OE tROH 7 — 10 — 13 — ns
CAS tcp 7 — 10 — 10 — ns 15
CAS tcas 7 10,000 10 10,000 13 10,000 | ns
RAS CAS tcsH 35 — 40 — 45 — ns
CAS RAS tcrp 5 . 5 _ 5 J— ns 13
CAS RAS tRHCP 30 — 35 — 40 — ns 13
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OKI M SM 51V 18165F
° 2/2
Vee=3.3V+03V,Ta=0 70°C 1,2,3
MSM51V18165 | MSM51V18165 | MSM51V18165
F-50 F-60 F-70
Min. Max. Min. Max. Min. Max.
CAS OE tcHo 5 _ 5 — 5 — ns
RAS CAS trRcD 11 37 14 45 14 50 ns 5
RAS tRAD 9 25 12 30 12 35 ns 6
tASR 0 — 0 — 0 — ns
tRAH 7 — 10 — 10 — ns
tasc 0 — 0 — 0 — ns 12
tcAH 7 — 10 — 13 — ns | 12
RAS tRAL 25 — 30 — 35 — ns
tRcs 0 — 0 — 0 — ns 12
tRCH 0 — 0 — 0 — ns |9, 12
RAS tRRH 0 — 0 — 0 — ns 9
twcs 0 — 0 — 0 — ns (10, 12
twcH 7 — 10 — 13 — ns | 12
twp 7 — 10 — 10 — ns
WE twpE 7 — 10 — 10 — ns
WE OE toEH 7 — 10 — 13 — ns
OE toep 7 — 10 — 10 — ns
OE CAS tocH 7 — 10 — 10 — ns
RAS tRWL 7 — 10 — 13 — ns
CAS tocwL 7 — 10 — 13 — ns | 14
s 0 — 0 — 0 — ns |11, 12
tpH 7 — 10 — 13 — | ns |11,12
OE toeD 13 — 15 — 20 — ns
CAS tcwp | 30 — 34 — 44 — ns | 10
tAwD 42 — 49 — 59 — ns 10
RAS trRwp | 67 — 79 — 94 — ns | 10
CAS tcpwp | 47 — 54 — 64 — ns 10
RAS CAS tRPC 5 o 5 _ 5 — ns 12
% RAS) tcsr 5 — 5 — 5 — ns 12
CAS (CAS RAS)| tcHRr 10 — 10 — 10 — ns | 13
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OKI M SM 51V 18165F
1. Vce 200us 8
RAS CAS

RAS
2. tt = 2ns
3. ViH ViL

tr Vih Vi

4, MSM51V18165F-50 1TTL 50pF MSM51V18165F-60

MSM51V18165F-70 1TTL  100pF Von=2.0V, Vo =0.8V
5. treD trRAC

trReD trRcD tcac
6. traD trRAC
trap  tRAD taa
7. tcez tREZ twez toez
8. tcez  trRez
9. tRrRH  tRCH
10. twes tcwp trwp tawbp tcpwp
twes  twcs
tcwp  tcwp
trRwp  tRWD tawp  tawbp tcpwp  tocPwb
11. UCAS LCAS
OE

WE
12. UCAS LCAS
13. UCAS LCAS
14. tcwr UCAS LCAS
15. tcp UCAS LCAS
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FJDD5 V18165F-03

oas " _/': ‘ o ) ‘ t:s ‘ .
Address 1//:': :m:‘ Rov; :@imcjlum; :
WE \\i': :/422222222222222222229 / . tAA‘ o ‘ AtRCH y :W
e v - A~
e T
e \\;OH op - ‘m: Valid Data-out )i
“H" or °L"
oms W - 7 t .
Address \\2': :m:‘ Rov; :@: Column ::
we T |
o " -

“H” or “L”
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OKI M SM 51V 18165F

frwe

—_ Vmn

RAS v - « trp
trs _fterp
fea b

oas " \

Vie ~

__ Vm —/éééééééééééé{éééé/‘ ]
o v T,

WE

DQ

towL

<&

>
trwL

CWD

o

trwD L twe

'S
Ho

)W
DH
»

VS

“H” or “L”
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FJDD5 V18165F-03

OKI M SM 51V 18165F
°
P trasP Cutre
P treD -~ P tHpc L trHCP _
ViH - \ (€ < « s \
RAS _ \ -
Vi K 1 \
torp le—p tesH Sl fer o L, ter o
 leas o fcas  leas o
Vi - P T\ [¢ ql's L [€ I \ (¢
CAS Ve — —/ X :tRAD > X j X T ‘ X T
ASC ASC
A5 leitran |[€55] oA, 150y lgpitcan P PN
Vin - u )\ Vs \ Vs )\ u \
Address Row Column Column Column XZZZZZZZZZZZZZZZZZ;
Vi~ X i X T X i X f
tres |« =! IOCH—P—I<- < trRrRH
Vih -7 f )
WE _ taa t
Vi < > teroles| | loACien! ¢
| trac tcac tan OER
N » <> loer|ep| [« » t
<A P
oe " Ty o \
OE Vio T Py X X
toea € R _ lcra o  loen
A - - toez trREZ
tcac [4—> toon toEz | 4p <>
Vou - i : Fvaid {vaia =} {f vaia-}
DQ V —_ EN Valld Data-OUt Data-out T -(Data—out,H(Data—oug.
oL |
tcLz

*: Same Data, m “H” or “L”

°
P trasP LR
A P thpc L trHCP - -
Vi -7 X « b ¥ Y
RAS Vi - X 1 A
tere || tcsh R _ thpc R lcrp.
A : trep - i L fer : _ ter o X
B teas || teas ([ _ feas
Vin - T T\ [¢ qls \ [« I \ [« I
CAS Vo ~ _/ t < trRAD > X ) x s ¢ T T
ASR ASC t t ASC
> [ep{lRAH |43 2y tasc b |20 | || le—p]tcar
Vi — u )\ Vs \ I \ /TAY \
aaress " Z X row W coumn WM counn XX counn XTI
Vi X 1 X 1 X 7 X 1
tres |« ;! tres ;!
Vik -7 a' . J
WE _ taa A4
Vi < » treH > ]
| trac t tcpa
= > WPE [4b < >
< ;t AtAA » < tAA »
/111 o A )
OE
Vi T P
<« tcac tees
tcac [ twezle»| tcac e tooH [¢—> < >
VOH — s Valid ) A R / Valid \'
DQ v - \  oamout ) { Valid Data-out ,X‘ Datacout 7}—
oL teLz »

W “H” or “L”
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FJDD5 V18165F-03

OKI M SM 51V 18165F
°
- traSP LN
v P tcsH L thpc P thpc -
IH — )_‘ LBl al _L )_
RAS Vi - Y I \
tcrr || trep R o fep o L tep . tRsH |
b _ teas || | teas | ftcas
Vi — s T\ [« Vs \ [« s \ ¢ ¥
CAS VR < trap X I X I X f
:tASR‘ pitran 2SS :tcAH‘ :tASC‘ :tCAH‘ ftasc « R
ViH - £ X b X £ X £ x.
Address _%ﬁ Row @ Column m Column } A Column _
Vi X 1 X 1 X 7 X 7
twes || tweon twes || twen twes| | twen
/1 N N N N N N/
WE Vio T A iy A iy A 1 /
__ Vm -
OE v _/
I
tDs<->| |<—thH tDs<->| |<—thH tDs<->| |<—thH
Vin - £ valid ¥ £ vald } £ valid ¥
DQ Vi T X Data-in £ S Data-in £ S Data-in 4
V1)) o or L
°
P trASP -
< trwp . P tcpwp -
RAS V||_ - N T
lerel|l, tRod e -
< < tewn < < tRwL
Vin - ¥ T\ [¢ > £ X /7
/ t
CAS Vo ~ tasC l¢—p] \X T <ASE X
_trap P tHPrRWC t
tASR < < tCWI_ <4 lCAH
<] [4»|iRAH <« tcan < itCPA
Vg - u \ /7MY \ s \
Address " _%ﬂ Row } Column _ _Column_
Vi X 1 X 1 X 7 t
tres |« ;! tres |« :! < cwo__,,
- VIH _/ A's p'S s \
WE Vi —ZQZQZQZZQZQQ < tawp ok T le tawp LN T
< tal tos|«p, <tWP~ < tal tos|«p] <tWP~
traC
< > < » toea
foea|
Vg - < ¥ s ¥ s
OE Vi - ;;;;;;;;;;;;;;;;;;;;>7\ toep ‘tOEH‘ e toep AtOEH‘
tcac [e>{toez [e» || toHie> tcac (4| toez (b 4»|tbH
Vion - T vald §_Jf Vaid } f vaiid §_Jf Vvalid }
bQ V - -(Data—out,}_ xData-in £ -(Data—out,}_ xData-in £
VoL toLz teLz

W “H” or “L”
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OKI M SM 51V 18165F
e RAS
oS Y/l": :—-‘ tasr | | traH “ %
ddress " ZW{H@RW KU,
DQ \\Z: _ 7: Open
Note: WE, OE = “H” or “L” “H” or “L”
e CAS RAS
s L e, N /A,
DQ Vou - ) Obpen

Note: WE, OE, Address = “H” or “L”

13/16



FJDD5 V18165F-03

L »

S S—  —
o S | J\‘ S
o e
we " I T W//////////////////////////////t///////////
o . - [T i,
DQ \\;Z:' Open o 4’i@(: Valid Data-out —
“H” or “L”
S E R g —
O A
Address \\i't' :m: Row :m:‘ Column ::

<< £ £ < <
[ [ - I

A

L

tos

_ twen

toH

Valid Data-in

“ I
KL,

—
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FJDD5 V18165F-03

M SM 51V 18165F

No.
FJDD51V18165F-01 2000.06.15 - -
FJDD51V18165F-02 2002.02.22 4,6,8 4,6,8
FJDD51V18165F-03 2005.06.03 - -
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Copyright 2005 OKI ELECTRIC INDUSTRY CO., LTD.

OKI 'MEATHFEAI=At

108-8551 4 10 3 03 5445-6027

FAX 03 5445-6058
http://www.oki.com/semi/

980-0811 3 1 1 022 225-6605
390-0815 2 5 2 0263 36-7951
460-0003 1 11 20 052 201-7008
920-0981 1 5 20 0762 22-2600
541-0042 4 2 1 06 6226-1325
730-0013 15 10 082 221-2209
810-0001 2 13 7 092 771-9116

16/16





