E2G0151-18-X2

This version: Oct. 1998

OKI Semiconductor
MSM5118165D/DSL

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

DESCRIPTION

The MSM5118165D/DSLis a 1,048,576-word x 16-bit dynamic RAM fabricated in Oki's silicon-gate
CMOS technology. The MSM5118165D /DSL 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 MSM5118165D/DSL is available in a 42-pin plastic SOJ or
50/44-pin plastic TSOP. The MSM5118165DSL (the self-refresh version) is specially designed for
lower-power applications.

FEATURES

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

¢ Single 5V power supply, +10% tolerance

e Input  : TTL compatible, low input capacitance

® Output :TTL compatible, 3-state

* Refresh :1024 cycles/16 ms, 1024 cycles/128 ms (SL version)

¢ Fast page mode with EDO, read modify write capability

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

 CAS before RAS self-refresh capability (SL version)

* Package options:
42-pin 400 mil plastic SOJ (SOJ42-P-400-1.27) (Product : MSM5118165D/DSL-xx]S)
50/44-pin 400 mil plastic TSOP (TSOPII50/44-P-400-0.80-K) (Product : MSM5118165D / DSL-xxTS-K)

(TSOPII50/44-P-400-0.80-L) (Product : MSM5118165D / DSL-xxTS-L)
xx indicates speed rank.

PRODUCT FAMILY

] Access Time (Max.) Cycle Time Power Dissipation
Family Mi -
trac | taa | tcac | toea (Min.) | operating (Max.)| Standby (Max.)
MSM5118165D/DSL-50 | 50ns | 25ns | 13ns | 13 ns 84 ns 743 mW 55 MW/
MSM5118165D/DSL-60 | 60 ns | 30ns | 15ns | 15 ns 104 ns 688 mW 1:1 mW (SL version)
MSM5118165D/DSL-70 | 70ns | 35 ns | 20 ns | 20 ns 124 ns 633 mW
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MSM5118165D/DSL

PIN CONFIGURATION (TOP VIEW)

Vee [1]
DQ1[2] @
DQ2[3]
DQ3[4]
DQ4 [ 5]
Vee [6
DQ5 7 |
DQ6 [ 8]
DQ7[9]
DQ8 [10]
NC [11]
NG [12]
WE[13]
RAS[14]
NC [15]
NC [16,
A0 [17]
A1[18
A2 [19)
A3 [20
Vec2] O

42-Pin Plastic SOJ

O

1] Vee
2] Dt
3] D02
[4]D03
5] D04
6] Vee
7]D05
8] D6
'9]Da7
10| DQ8
11]NC

50/44-Pin Plastic TSOP

42] Vs Ve [1] @ 50] Vss Vss 50
O 41]pQi6  DQ1[2] 49 DQ16 DQ16 [49)]
40]DQ15  DQ2[3] 48/ DQ15  DQ15 [48]
39]DQ14  DQ3[4] 47]DQ14  DQ14 [47]
38]DQ13  DQ4[5] 46]DQ13  DQ13 [46]
37] Vss Vec [ 6] 45] Vss Vss [45
36/DQ12  DO5[7] 44/ DQ12 DQ12 [44]
35/DQ11  DQ6 8] 43] D011 DQ11 [43]
34]Da10  DQ7[9] 42/DQ10  DQ10 [42]
33]DQ9  DQ8 [10] 41]DQ9  DQ9 [41]
32]NC NC [11] 40| NC NC [40]
31| TCAS
30| UCAS
29| OF
28] A9 NC [15 36/ NC NC [36
27] A8 NC [16) 35] TCAS TCAS 35]
28lA7  WE[7] 34] UCAS UCAS [34
25|A6  RAS|[18] 33| OF OE [33]
24] A5 NC [19 32] A9 A9 [32]
23| Ad NC [20 31] A8 A8 [31]
O [22) vss A0 [21 30| A7 A7 [30]
A1 [22 29] A6 A6 [29]
A2[23 28 A5 A5 [28
A3 [24] 27] A4 A4 [27]
Vec [25) 26] Vss Vss [26}
50/44-Pin Plastic TSOP
(K Type)
Pin Name Function
A0 - A9 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
Ve Power Supply (5 V)
Vss Ground (0 V)
NC No Connection

(L Type)

Note:  Thesame power supply voltage must be provided to every V¢ pin, and the same GND
voltage level must be provided to every Vgg pin.
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OKI Semiconductor MSM5118165D/DSL

BLOCK DIAGRAM
WE OE
L —
RAS Gelrrlglrr;%or
TCAS f C lt/OII
LCAS * ontroller
e i> Output
UCAS L> . |t/0” A 8 Bljlffglrls 8
ontrolier
—$ DQA1-DQ8
— N Column c L1 nput
j0/ /Educggrsss 10 olumn Decoders 8 | Butters [C 8
# v v
- 1/0 .
AD-A9 [ Al\rzjtgrrggé \q—|  Refresh Sense Amplifiers Selector ¢b
Counter Control Clock % %
L Input
N > o (2
Row
0{ Address [10 i Memory 4§ DQ9 - DQ16
Buffers j>([j)grcso Dvx%crjs Cells
8 Output 8
- L ﬁj> Buffers
VCC —————P
On Chip
) ®>1 Vgg Generator
On Chip
IVcc Generator
Vsg ———— >
FUNCTION TABLE
Input Pin DQ Pin .
— — Function Mode
RAS LCAS UCAS WE OE 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 Din Don't Care Lower Byte Write
L H L L H Don't Care Din Upper Byte Write
L L L L H Din Din Word Write
L L L H H High-Z High-Z —
>{-: HHH Or HLH
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MSM5118165D/DSL

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin, Vout -0.5toVgg + 0.5 V
Voltage on Vg Supply Relative to Vsg Vee -05t07 v
Short Gircuit Output Current los 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr 0to70 °C
Storage Temperature Tstg -5510 150 °C
*: Ta =25°C
Recommended Operating Conditions
(Ta=0°C to 70°C)
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Vec 45 >0 55 v
Vss 0 0 0 V
Input High Voltage VIH 2.4 — Voo + 0571 Vv
Input Low Voltage ViL -0.572 — 0.8 Vv

Notes: *1.

is with respect to the point at which Vcc is applied).
*2. Theinputvoltageis Vgg —2.0 V when the pulse width isless than 20 ns (the pulse width

is with respect to the point at which Vgg is applied).

Capacitance

Theinputvoltageis Vcc +2.0 V when the pulse width isless than 20 ns (the pulse width

(Vec =5V +10%, Ta = 25°C, f = 1 MHz)

Parameter Symbol Typ. Max. Unit
Input Capacitance (A0 - A9) Cint — 5 pF
Input Capacitance - Cino . 7 oF
(RAS, LCAS, UCAS, WE, OE)
Output Capacitance (DQ1 - DQ16) Cio — / pF
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MSM5118165D/DSL

DC Characteristics

(Vec =5V +10%, Ta = 0°C to 70°C)

MSM5118165MSM5118165|MSM5118165
Parameter Symboll  Condition D/DSL-50 D/DSL-60 D/DSL-70 |Unit Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage Vou [lgy=-5.0 mA 2.4 Ve 24 Ve 2.4 Ve v
Output Low Voltage VoL [lor=4.2mA 0 0.4 0 0.4 0 0.4 v
0V<V <65V,
Input Leakage Current I.r  [All other pins not -10 10 -10 10 -10 10 | pA
undertest=0V
DQ disable
Output Leakage Current | I g -10 10 -10 10 -10 10 | uA
0V<Vg<Vege
Average Power —— w1
RAS, CAS cycling,
Supply Current lect , — 135 — 125 — 115 | mA | 1,2
, tre = Min.
(Operating)
RAS, CAS = V4 — 2 — 2 — 2
Power Supply — mA | 1
lcco |RAS, CAS — 1 — 1 — 1
Current (Standby)
>Vg-0.2V — 200 — 200 — 200 | pA | 1,5
Average Power RAS cycling,
Supply Current lccz |CAS = Vi, — | 135 | — | 125 | — | 115 | mA [1,2
(RAS-only Refresh) trc = Min.
RAS =V,
Power Supply _
lces |CAS =V, — 5 — 5 — 5 mA | 1
Current (Standby)
DQ = enable
Average Power S )
RAS cycling,
Supply Gurrent lcce |—— - — 135 — 125 — 115 | mA | 1,2
__ - CAS before RAS
(CAS before RAS Refresh)
Average Power RAS =V,
Supply Current lcc7 |CAS cycling, — | 135 | — | 125 | — | 115 | mA |1,3
(Fast Page Mode) thpc = Min.
Average Power trg = 125 s, 14
Supply Current lcc1o | CAS before RAS, — |30 | — | 30 | — | 300 | pA ’5 ’
(Battery Backup) tras <1 us
Average Power
Supply Current | RAS<0.2V, 200 200 200 Al1s
(CAS before RAS CCS 1CAS <02V H ’
Self-Refresh)

Notes :

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

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

Vec-02VEVig<Vec+05V,-05V SV £02V.
SL version.

1
2.
3. The address can be changed once or less while CAS = V.
4
5
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MSM5118165D/DSL

AC Characteristics (1/2)

(Vec =5V +10%, Ta = 0°C to 70°C) Note 1,2, 3

MSM5118165MSM5118165 MSM5118165
Parameter Symboll D/DSL-50 | D/DSL-60 | D/DSL-70 | Unit| Note
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tre 84 — 104 — 124 — ns
Read Modify Write Cycle Time trwe | 110 — 135 — 160 — ns
Fast Page Mode Cycle Time thpe 20 — 25 — 30 — ns
E?/sctleP%qrﬁeMode Read Modify Write twprwc| 58 . 68 . 78 . ns
Access Time from RAS tRAC — 50 — 60 — 70 ns |4,5,6
Access Time from CAS teac | — 13 — 15 — 20 ns | 4,5
Access Time from Column Address taa — 25 — 30 — 35 ns | 4,6
Access Time from CAS Precharge topa — 30 — 35 — 40 ns | 4,13
Access Time from OE tora | — 13 — 15 — 20 ns 4
Output Low Impedance Time from CAS tcLz 0 — 0 — 0 — | ns | 4
Data Output Hold After CAS Low tooH 5 — 5 — 5 — | ns
CAS to Data Output Buffer Turn-off Delay Time | tcez 0 13 0 15 0 20 | ns | 7,8
RAS to Data Output Buffer Turn-off Delay Time | trez 0 13 0 15 0 20 ns | 7,8
OE to Data Output Buffer Turn-off Delay Time | togz 0 13 0 15 0 20 ns 7
WE to Data Output Buffer Turn-off Delay Time | twez 0 13 0 15 0 20 ns 7
Transition Time tr 1 50 1 50 1 50 ns 3
Refresh Period tReF — 16 — 16 — 16 ms
Refresh Period (SL version) tREE — 128 — 128 — 128 | ms 16
RAS Precharge Time trp 30 — 40 — 50 — ns
RAS Pulse Width trRAS 50 |10,000f 60 |10,000{ 70 [10,000| ns
RAS Pulse Width (Fast Page Mode with EDO) | trasp 50 |100,000f 60 |100,000f 70 {100,000/ ns
RAS Hold Time tRsH 7 — 10 — 13 — | ns
RAS Hold Time referenced to OF tRoy | 7 — 10 — 13 — | ns
CAS Precharge Time (Fast Page Mode with EDO)|  tcp — 10 — 10 — ns 15
CAS Pulse Width toas 10,000/ 10 |10,000f 13 |10,000| ns
CAS Hold Time tes | 35 — 40 — 45 — | ns
CAS to RAS Precharge Time tcrp 5 — 5 — 5 — | ns | 13
RAS Hold Time from CAS Precharge truep | 30 — 35 — 40 — | ns | 13
OE Hold Time from CAS (DQ Disable) tcHo 5 — 5 — 5 — | ns
RAS to CAS Delay Time trep | 11 37 14 45 14 50 | ns 5
RAS to Column Address Delay Time tRAD 9 25 12 30 12 35 ns 6
Row Address Set-up Time tasmr 0 — 0 — 0 — ns
Row Address Hold Time tRAH 7 — 10 — 10 — ns
Column Address Set-up Time tasc 0 — 0 — 0 — ns 12
Column Address Hold Time tcaH 7 — 10 — 13 — ns 12
Column Address to RAS Lead Time tRAL 25 — 30 — 35 — ns

6/17



OKI Semiconductor

MSM5118165D/DSL

AC Characteristics (2/2)

(Vec =5V +10%, Ta = 0°C to 70°C) Note 1,2, 3

MSM5118165MSM5118165 MSM5118165
Parameter Symboll D/DSL-50 | D/DSL-60 | D/DSL-70 | ynijt | Note
Min. | Max. | Min. | Max. | Min. | Max.

Read Command Set-up Time trRes 0 — 0 — 0 — ns 12
Read Command Hold Time tReH 0 — 0 — 0 — ns |9 12
Read Command Hold Time referenced to RAS | trpy 0 — 0 — 0 — ns 9
Write Command Set-up Time twes 0 —_ 0 — 0 — ns [10,12
Write Command Hold Time tweH 7 — 10 — 13 — ns 12
Write Command Pulse Width twe 7 — 10 — 10 — ns
WE Pulse Width (DQ Disable) twpE 7 — 10 — 10 — ns
OE Command Hold Time toen 7 — 10 — 13 — | ns
OE Precharge Time toep 7 — 10 — 10 — | ns
OE Command Hold Time tocH 7 — 10 — 10 — | ns
Write Command to RAS Lead Time tRwi 7 — 10 — 13 — ns
Write Command to CAS Lead Time towL 7 — 10 — 13 — ns 14
Data-in Set-up Time tps 0 — 0 — 0 — ns |11,12
Data-in Hold Time toH 7 — 10 — 13 — ns |11,12
OE to Data-in Delay Time toep | 13 — 15 — 20 — | ns
CAS to WE Delay Time tewp | 30 — 34 — 44 — ns | 10
Column Address to WE Delay Time tawp | 42 — 49 — 59 — ns 10
RAS to WE Delay Time tRwp | 67 — 79 — 94 — | ns | 10
CAS Precharge WE Delay Time tcpwp | 47 — 54 — 64 — ns | 10
CAS Active Delay Time from RAS Precharge | trpc 5 — 5 — 5 — | ns | 12
RAS to CAS Set-up Time (CAS before RAS) | t¢sr 5 — 5 — 5 — | ns | 12
RAS to CAS Hold Time (CAS before RAS) | tcyr | 10 — 10 — 10 — | ns | 13
RAS Pulse Width taass| 100 | — | 100 | — | 100 | — | us | 16
(CAS before RAS Self-Refresh)
RAS Precharge Time s | 90 | — | 110 | — | 130 | — | ns | 16
(CAS before RAS Self-Refresh)
CAS Hold Time tws | 50 | — | 50 | — | =50 | — | ns | 16
(CAS before RAS Self-Refresh)
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Notes:

1.

10.

11.

12.

13.

14.

15.

16.

A start-up delay of 200 s 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 =2 ns.

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

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

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

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

tcgz Max.), trez (Max.), twgz (Max.) and togz (Max.) define the time at which the
output achieves the open circuit condition and are not referenced to output voltage
levels.

tcgz and trgz must be satisfied for open circuit condition.
trcp or trry must be satisfied for a read cycle.

twes, tewp, tRwp, tawp and tcpwp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If twcs = 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 2 tcwp Min.) , trwp 2 trwp (Min.),
tawD 2 tawp Min.) and tcpwp 2 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.

tcwr should be satisfied by both UCAS and LCAS.

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

Only SL version.
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OKI Semiconductor MSM5118165D/DSL
TIMING WAVEFORM
Read Cycle
tRe
tRAS _ il
. V - X N
RAS v:[I - N /| trp 1\
tcsH N
tcrp trep - tRsH .
Vi - - 3 - tcas R 7
CAS t - 7
ViL - J &i\ x 4 /
tasR| |tran tase tcan ,  tRAL
V — - N \
Address VIH % Row }@i Column W %
L - = E 7
tpﬁs tRRH treH
— Vu - t B
WE VL - /L AA‘ tRoH ‘ W
y | _ toea | -
— Vi - 7
" Dy
ViL - =
‘ toac toEz
- trAG =< > toez
Vou - 3
DQ Vo, —— Open t_@< Valid Data-out }
- cLz 7
"H" or "L"
Write Cycle (Early Write)
tRe
tras » tRp
— V- — 7
s \ X
* tcsH .
tcrp trcp . tRsH
== VH i fRAD__| | tcas
CAS ViL - J trRaH \ \r */ /
i ™ . tRAL
ASR| tasc fcaH
Vi - X I\F
Address V:E B %V Row >@i Column W %
twes twon, fowt
V- twp
WE | D /
tRwL _
— Vi -
OE
ViL -
tps,, toH
Vi -
o " {_ Valid Data-in )y———— Open
"H" or "L"
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MSM5118165D/DSL

Read Modify Write Cycle

Address

— Vg -

DQ

trwe
y tRAS trp
— Vi - 7 /

VL - \r : tCRP\_

. tosH

tcrp tRcD tRsH
Vi — 3 \ tcas
o N\ Y \
téiR. LRfH t§§g tcAH
Vi - i b i 7
/) ) e X
L~ = y i L
town towt

- tRAD trRwD W
Vin - taa - tawp \ fue /
ViL | treS OEA T I
y % / toep toeH W
L~

‘ tcac torz | tps| | tpy

traC ~ T

Vijor- | Valid Valid W
VijoL— toLz Data-out Data-in

"H" or "L"
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MSM5118165D/DSL

Fast Page Mode Read Cycle (Part-1)

- tRAsP trp_
Vg =
VA N e N
t tupc
ﬁﬁﬁ tRop _tep _ o tep
Vg - R\ Lloas | # X | feas | F X o feas
S ' ] e \® /| N NS/
tosH |
WsR| [Tgan [tasc | foan tasc| |toan tasc| | toan
} ———f— o B i -
e/ (QA_coumn WX Wy
mn lumn lumn
Address Vi - ///4 ow }// I Colu I Colu I Colu
M tRR#—I
WE Vin - f tcHo tocH %
ViL ~ /. tRAC |
™ t o
< AA toep OEP
Y i — tan ,  —
F IH — % AA
Vi ~ N N
toea tcra t toea
loag tpoH = 0 loez
Vou- Valid Valid
DQ VoL~ tci %\ Data-out t(%’a‘a'oui—<
* . Same Data, "H"or"L"
Fast Page Mode Read Cycle (Part-2)
- trasp trp
R [
RAS V:E ~ N tRHCP y torp \
tcrp tHpc B
-~ tReo 3 fcp fep
— Vp —j R\ Lleas | 7 X | fcas| £ \ toas /
CAS ViL ~  traD \_\_7/ \j/ \4%
.| lfesw |
TSR [tpan tasc | Loy tasc| | tcaH tasc| | fean
mn lumn lumn
Address ViL ///4 ow }/// Colu Colu I Colu
M trcs ‘
— Vu- / ﬁ
tRCH
WE - 2w cal 3
B tal twpe | AA . tan
oy 1 o
IL
toea tcac
teac | twez tcac tpoH toez
- B I—
DQ Vou - Valid Valid Valid
VoL~ tc£ Data-out N Data-out x___ Data-out

"H" or "L"
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MSM5118165D/DSL

Fast Page Mode Write Cycle (Early Write)

|

X
>
(@p]

D
n

Address

DQ

B tRASP trp
Vi - 3\
ViL = X Y

thpc thpc -
tcrp trep ~top tcp

Viy — F teas _ # Yo feas A foas
ViL - J tRAD \_3_7/ \ﬂ/ A

= tosH tRsH

task | |tRan _Jtasc | toa tasc| | fcAH tasc| | fcan
i~ LR
Vi - ///4 Row }/// I Column Column Column
twes| | twen twes| | twen, twes| [tweH

- W diis || A
V||_ - N Z N Z N Z
Vi -
ViL =
ViH -
ViL =

Fast Page Mode Read Modify Write Cycle

Address

DQ

"H" or "L"

trasSP
trRwp —
Vi - 3\
ViL - 7
tCIﬂ’> - tReD ] fep
Viw — j ¢ . fowp AR
ViL - RAD \\? : { tCPWD\
tRAH HPRWC topa
‘ ‘ tRwL
tasr, tasc tcan ] fowt tasc| |fcan -~
— 4
VIH Row CO|UW % Column
ViL - N N
tawp tres towp
trcs ‘
Vi - 3 3
Vi ~ / \ tawp ‘\
B tRAC ™
o tan lps| |twp tAA lIos| | twe
Viy - % / \ y
- ' / . / \
Vi i toen i toen
 |toea OED | toea OED
t t t
toac 0EZ| tpH CAG | [0EZ] tDH
Vl/OH_ / LVI'd ¢ Valid / LVI'd ¢ Valid 7
Vv - X Tthla—out ( thla—in X TDilxtla—out K D:tla—in 7>
VoL toLz toLz

"H" or "L"
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MSM5118165D/DSL

RAS-Only Refresh Cycle

< tRe
trp
Vi - - tras '
RAS X
ViL - \
tcrp thpe
_ Vu - 2
-/ 7
ViL -
tasr| |tRAH
V|H - |
Address % Row W %
ViL - y
Vou - ﬁ‘
DQ Open
Voo- — 4
NOte: W,ﬁ: IIHII Or "L" IIHII Or ||L||
CAS before RAS Refresh Cycle
tRc .
;12 tras trp
wre VH ~ F 5 L |
RA
° ViL = J trpC & ZtRPC \\
top | | fcsr tonR

Wl ]

Loz
pg VOH~ )
Vo- — 4

Open

Note: WE, OE, Address ="H" or "L"
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MSM5118165D/DSL

Hidden Refresh Read Cycle

_ x:f :—t\: tRAS /ﬂ;\‘%\
w x:[i :A/TASR t tRi\ES: X\ K'[CAH —1/
SRS/ T I
g T
W - SR
= 2 Al
DQ ng: Ope: - i Valid Data-out ﬂ$—
"H" or "L"
S S A G 2
‘ﬁ‘ﬂ tReD trsH tcHR
R T N ﬁ/
Address g:r: %&;M% COlu?;:VL j}%
w oD
o Vi tos ‘ toH
DQ x:[*: Valid Data-in 7

"H" or "L"
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CAS before RAS Self-Refresh Cycle

trp - trRASS trps
— Vu- J/ jﬁ
RAS Vi - trRpC \§
tosr < [RPC
fep toHs
V- / \ P ¢
CAS - / \%

Vou-— %
0
DQ VoL - pen

Note: WE, OE, Address = "H" or "L" "H" or "L"
Only SL version
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PACKAGE DIMENSIONS

(Unit : mm)

50J42-P-400-1.27 |

27.3+ 0.13
i I e e e B B B e e e e
olal O O
ol o
e
=2

Y | N [ N [ N N [ N N N N N N N N N N N N N N N
@ @
INDEX MARK 1.27 0.81MAX. 0.2238

Mirror finish —
Te}
: \ = / \ {S
SEATING PLANE A @ - o
« 9.3: 0.25 =
-
0.95 TYP. Sl 0.4358 @BoE®m O §
N
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more
Package weight (g) 1.86 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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MSM5118165D/DSL

(Unit : mm)
TSOPI1150/44-P-400-0.80-K
20.95+ 0.1
OOOOAAQRAAAA OoO0fAAOAAARA e
o=
o |© ©
s ~
=ls =
leljtlljljtlljtlﬁtg HHOHHHHdddd S
NDEX MARK /O ® o.17- 0.05
Mirror finish L 0.8+ 0.2
0.88TYP. 0.80 0.37:5¢8 %
0.88TYP. | | | 0.07 (D016 % %m
- ! j b= Y 0
O |0 7
Oy Lo
ol 0.5+ 0.1
018 0.6TYP.
olo
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.60 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions

(reflow method, temperature and times).
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NOTICE

1.

9.

The information contained herein can change without notice owing to product and/or
technical improvements. Before using the product, please make sure that the information
being referred to is up-to-date.

The outline of action and examples for application circuits described herein have been
chosen as an explanation for the standard action and performance of the product. When
planning to use the product, please ensure that the external conditions are reflected in the
actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum
ratings and within the specified operating ranges including, but not limited to, operating
voltage, power dissipation, and operating temperature.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or
unexpected operation resulting from misuse, neglect, improper installation, repair, alteration
or accident, improper handling, or unusual physical or electrical stress including, but not
limited to, exposure to parameters beyond the specified maximum ratings or operation
outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property
right, etc. is granted by us in connection with the use of the product and / or the information
and drawings contained herein. No responsibility is assumed by us for any infringement
of a third party’s right which may result from the use thereof.

The products listed in this document are intended for use in general electronics equipment
for commercial applications (e.g., office automation, communication equipment,
measurement equipment, consumer electronics, etc.). These products are not authorized
for use in any system or application that requires special or enhanced quality and reliability
characteristics nor in any system or application where the failure of such system or
application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety
devices, aerospace equipment, nuclear power control, medical equipment, and life-support
systems.

Certain products in this document may need government approval before they can be
exported to particular countries. The purchaser assumes the responsibility of determining
thelegality of export of these products and will take appropriate and necessary steps at their
own expense for these.

No part of the contents cotained herein may be reprinted or reproduced without our prior
permission.

MS-DOS is a registered trademark of Microsoft Corporation.

Copyright 1998 Oki Electric Industry Co., Ltd.

Printed in Japan



