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OKI Semiconductor
MSM51V18165D/DSL

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

DESCRIPTION

The MSM51V18165D/DSL is a 1,048,576-word x 16-bit dynamic RAM fabricated in Oki's silicon-
gateCMOStechnology. The MSM51V18165D/DSL achieves highintegration, high-speed operation,
and low-power consumption because Oki manufactures the deviceina quadruple-layer polysilicon/
double-layer metal CMOS process. The MSM51V18165D/DSL is available in a 42-pin plastic SOJ or
50/44-pin plastic TSOP. The MSM51V18165DSL (the self-refresh version) is specially designed for
lower-power applications.

FEATURES

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

¢ Single 3.3 V power supply, 0.3 V tolerance

e Input :LVTTL compatible, low input capacitance

® Qutput :LVTTL compatible, 3-state

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

¢ Fast page mode with EDO, read modify write capability

 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 : MSM51V18165D/DSL-xxJS)
50/44-pin 400 mil plastic TSOP  (TSOPII50/44-P-400-0.80-K) (Product : MSM51V18165D/DSL-xxTS-K)

xx indicates speed rank.

PRODUCT FAMILY

. Access Time (Max.) Cycle Time Power Dissipation
Family Mi -
trac | taa | tcac | toea (Min.) Operating (Max.)| Standby (Max.)
MSM51V18165D/DSL-50| 50 ns | 25 ns | 13 ns | 13 ns 84 ns 450 mW 18 mW/
MSM51V18165D/DSL-60| 60 ns | 30ns | 15ns | 15 ns 104 ns 414 mW ' )
0.72 mW (SL version)
MSM51V18165D/DSL-70| 70ns | 35ns | 20 ns | 20 ns 124 ns 378 mW
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OKI Semiconductor MSM51V18165D/DSL
PIN CONFIGURATION (TOP VIEW)
Ve E @ Vss Vee E 5__0| Vss
DQ1 [2] @ O 41]pat6  DQ1[2] 49] DQ16
DQ2[3] 400015 DQ2[3] 48] DQ15
DQ3[4] 39]DQ14  DQ3[4] 47| DQ14
DQ4 [5 380013 DQ4[5] 46] DQ13
Vec [ 6] 37] Vss Ve [ 6] 45] Vgs
DQ5 [ 7] 36]D012  DO5[7] 44] D12
D06 8] 35]D011  DQ6[8] 43] DQ11
DQ7[9] 34]pa10  DQ7[9] 42 DQ10
D8 [10] 33]D9 D8 |[10] 41] D9
NC [11] 32| NC NC [11] 40| NC
NC [12] 31] TCAS
WE[13 [30] UCAS
RAS [14 29| OF
NC [15] 28] A9 NC [15] 36] NC
NC [16] 27] A8 NC [16] 35] LCAS
A0 [17] 26] A7 WE [17] 34| UCAS
A1[18] 25] A6 RAS [18] 33| OF
A2[19] 24] A5 NC [19) 32] A9
A3[20 23] A4 NC [20] 31] A8
vee[21] O O [22) vss A0 [21) 30| A7
A1[22) 29] A6
42-Pin Plastic SOJ A2 [23] 28] A5
A3 [24] 27] A4
Vec [25] 26] Vss

Note :

50/44-Pin Plastic TSOP

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
[3 Output Enable
WE Write Enable
Ve Power Supply (3.3 V)
Vsg Ground (0 V)
NC No Connection

The same power supply voltage must be provided to every V¢ pin, and the same GND
voltage level must be provided to every Vsg pin.
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OKI Semiconductor

MSM51V18165D/DSL

BLOCK DIAGRAM
WE OE
L Timi
RAS ¥ Gelrrlglrg%or
TCAS f C It/oll
LCAS . »| Controller
N Output
UCAS L, 10 ‘J t 3j> Buffers |8
Controller e DQA - DQ8
10 o 10 Column Decod g Input
%du(#grsss olumn Decoders 8 | Buffers 8
‘ ! !
- 1/0
Internal Sense Amplifiers ¢
Refresh Select
AO-A9 [ égﬂﬁz? | control Clock T T =
v > o ok [
ow Row
10% Address [10 i Memory DQY - DQ16
s [V | ) | e o
8 Output 3
Y - ‘J\> Buffers
VCC ——— P
On Chip
» Vigg Generator
Vsg ———
FUNCTION TABLE
Input Pin DQ Pin .
— — Function Mode
RAS LCAS UCAS WE OE DQ1-DQ8 | DQY9 - 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 Dour Upper Byte Read
L L L H L Dourt 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 uLn
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OKI Semiconductor

MSM51V18165D/DSL

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vsg V7 —0.51t04.6 v
Short Circuit Output Current los 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr 0to 70 °C
Storage Temperature Tstg -55 10 150 °C
*: Ta =25°C
Recommended Operating Conditions (Ta = 0°C o 70°C)
Parameter Symbol Min. Typ. Max. Unit
Voo 3.0 3.3 3.6 v
Power Supply Voltage
ppiy YoTag Vs 0 0 0 v
Input High Voltage V4 2.0 — Vee + 0.3 v
Input Low Voltage ViL -0.3 — 0.8 v
Capacitance (Voo = 3.3V £0.3V, Ta = 25°C, f = 1 MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (A0 - A9) Cint — 5 pF
Input Capacitance
— C — 7 F
(RAS, LCAS, UCAS, WE, OF) Nz P
Output Capacitance (DQ1 - DQ16) Cio — 7 pF
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OKI Semiconductor

MSM51V18165D/DSL

DC Characteristics

(Vec=3.3V £0.3V, Ta=0°C to 70°C)

MSM51V181 GdMSMS1 V18165

MSM51V18165
Parameter Symbol  Condition D/DSL-50 | D/DSL-60 D/DSL-70 |Unit |Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage Vo |lon=-2.0 mA 24 Voo 2.4 Vee 2.4 Vee V
Output Low Voltage VoL |loL=2.0mA 0 0.4 0 0.4 0 0.4 Vv
0V<Vi<Vec+03V;
Input Leakage Current I.i  |All other pins not -10 10 -10 10 -10 10 | pA
undertest=0V
Output Leakage Current | | DQ disable 10 10 10 10 10 10 A
P . L0 19V < Vo< Ve s
Average Power -
g RAS, CAS cycling,
Supply Current lcct . — 125 — 115 — 105 | mA | 1,2
) tre = Min.
(Operating)
RAS, CAS =V} — 2 — 2 — 2
Power Supply —_— mA | 1
Icc2 |RAS, CAS — 0.5 — 0.5 — 0.5
Current (Standby)
>V 0.2V — 200 — 200 — 200 | pA | 1,5
Average Power RAS cycling,
Supply Current lccs |CAS = Vg, — 125 — 115 — 105 | mA [ 1,2
(RAS-only Refresh) tre = Min.
RAS =V},
Power Supply o= TH
lccs |CAS =V, — 5 — 5 — 5 mA | 1
Current (Standby)
DQ = enable
Average Power _
g RAS cycling,
Supply Current lces |—— S — 125 — 115 — 105 | mA [ 1,2
R — CAS before RAS
(CAS before RAS Refresh)
Average Power RAS = VL,
Supply Current lcc7 [CAS cycling, — 125 | — | 115 | — 105 | mA [ 1,3
(Fast Page Mode) thpe = Min.
Average Power trc = 125 us, 14
Supply Current lec1o | CAS before RAS, — |30 | — | 300 | — | 300 | uA ’5 ’
(Battery Backup) tras < 1us
Average Power
Supply Current | RAS<0.2V, 300 300 300 | ua |15
(CAS before RAS CCS |GAS <02V HA
Self-Refresh)

Notes :

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

The address can be changed once or less while RAS = V1.

Vee-02VSVig<Vece+03V,-03VV <02V.
SL version.

1
2.
3. The address can be changed once or less while CAS = Vyy.
4
5
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OKI Semiconductor

MSM51V18165D/DSL

AC Characteristics (1/2)

(Vec=3.3V £0.3V, Ta=0°C to 70°C) Note 1,2, 3

MSM51V181 65JMSM51V1 8165

MSM51V18165

Parameter Symbol 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 thre 20 — 25 — 30 — ns
(F:a)l/itleP%gnieMode Read Modify Write tuprwe| 58 . 68 . 78 . ns
Access Time from RAS thac | — 50 — 60 — 70 | ns (4,56
Access Time from CAS teac | — 13 — 15 — 20 | ns | 4,5
Access Time from Column Address tan — 25 — 30 — 35 ns | 4,6
Access Time from CAS Precharge tpa | — 30 — 35 — 40 | ns | 4,13
Access Time from OE toga | — 13 — 15 — 20 | ns 4
Output Low Impedance Time from CAS toLz 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 | tggz 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
OF to Data Output Buffer Turn-off Delay Time | toez 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) tREF — 128 — 128 — 128 | ms 16
RAS Precharge Time tpp 30 — 40 — 50 — | ns
RAS Pulse Width tas | 50 |10,000f 60 |10,000f 70 |10,000| ns
RAS Pulse Width (Fast Page Mode with EDQ) | 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 tROH — 10 — 13 — | ns
CAS Precharge Time (Fast Page Mode with EDO)| tcp — 10 — 10 — ns 15
CAS Pulse Width tcas 10,000 10 |10,000f 13 |10,000| ns
CAS Hold Time tesy | 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 trRAD 9 25 12 30 12 35 ns 6
Row Address Set-up Time tasr 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
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OKI Semiconductor

MSM51V18165D/DSL

AC Characteristics (2/2)

(Vgc=3.3V £0.3V, Ta=0°C to 70°C) Note1,2,3

MSM51V18165MSM51V18165MSM51V18165
Parameter Symbol D/DSL-50 D/DSL-60 D/DSL-70 | ynit | Note
Min. | Max. | Min. | Max. | Min. | Max.

Read Command Set-up Time trRes 0 — 0 — 0 — ns 12
Read Command Hold Time trRoH 0 — 0 — 0 — ns | 912
Read Command Hold Time referenced to RAS | trg 0 — 0 — 0 — ns 9
Write Command Set-up Time twes 0 — 0 — 0 — ns [10,12
Write Command Hold Time twen 7 — 10 — 13 — ns 12
Write Command Pulse Width twp 7 — 10 — 10 — ns
WE Pulse Width (DQ Disable) twee 7 — 10 — 10 — ns
'OE Command Hold Time toEH 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 traL | 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 torp | 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 thwp | 67 — 79 — 94 — | ns | 10
CAS Precharge WE Delay Time tepwp | 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) | tcsp | 5 — 5 — 5 — | ns | 12
RAS to CAS Hold Time (CAS before RAS) | tchr | 10 — 10 — 10 — | ns | 13
RAS Pulse Width
_ - trass | 100 — 100 — 100 — | us | 16
(CAS before RAS Self-Refresh)
RAS Precharge Time
_ i taps | 90 — 110 — 130 — ns | 16
(CAS before RAS Self-Refresh)
CAS Hold Time tows | 50 | — | 50 | — | =50 | — | ns | 16
(CAS before RAS Self-Refresh)
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OKI Semiconductor MSM51V18165D/DSL

Notes:

1.

10.

11.

12.

13.

14.

15.

16.

A start-up delay of 200 pis 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 t =2 ns.

. Vi Min.) and Vy (Max.) are reference levels for measuring input timing signals.

Transition times (t7) are measured between Vg and Vi

. This parameter is measured with a load circuit equivalent to 1 TTL load and 100 pF.

The output timing reference levels are Vo =2.0 Vand Vo, =0.8 V.

Operation within the trcp (Max.) limit ensures that trac (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 tgop is greater than the specified
trap (Max.) limit, then the access time is controlled by taa.

tcgz Max.), trgz (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.

tcpz and trpz must be satisfied for open circuit condition.
trcp or trry must be satisfied for a read cycle.

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

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 MSM51V18165D/DSL
TIMING WAVEFORM
Read Cycle
te
tras Lild
___ V- R ¢ 3
RAS V:E _ X / tere 1\
tosH
tcrp trcp tRsH
— V- tcas r
CAS f
Vi - RAD ‘ \ \ /
tasR| |tran  tAsC tcan |, tRAL
oo
Address Row Column W %
ViL - % ’ :
t&ﬂ tRAH tReH
__ Vu - R
WE \/:E - / to trRoH W
y | toea L e |
— Vi - 7
oF )
ViL - ~
t
‘ trac feac togz =CE-
Von — | .
DQ Open Valid Data-out
VoL - toLz

Write Cycle (Early Write)

— Vny -
Vi -

Address

V-
Vi -

— Vg -
ViL -

DQ

Vi -
ViL -

Vi -
ViL -

Vi -
ViL -

V) oL

tRc
tras trp
\ / tcRp N
tosH
tcrp tReD tRsH
i tRaD | tcas i
J HIRAH \ \ n 7/
RAL
tash| tasc fcan _
% Row >@< Column W
[
twes twon | fowL
D, )
tRwL
tps tpH
N Valid Data-in ) Open

"H'or L'
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OKI Semiconductor

MSM51V18165D/DSL

Read Modify Write Cycle

X
>
wn

(@]
b
wn

Address

V|H —
Vi -

Vi -
ViL

V|H —
V”_ —

ViH -
ViL ~

— Vi -

DA

Vijor-
Vijo=

tRwe
tRas -
| [
tesH
tCRP tRCD tRSH
\ tcas
@:ﬁ& Jrgn lasgl |fomn
Row >@< Column W %
trAD town t(t:WL l
RWD .
1
/ taa tawp \ o /
‘ trcs o
% toeD | toeH %
tcac toez tos o
tRAC 1og N
\ Valid Valid W
tcLz Data-out Vi

"H" or "L"
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OKI Semiconductor MSM51V18165D/DSL
Fast Page Mode Read Cycle (Part-1)
- tRasP trp_
_ T
RAS x:r ~ N tRHCP j/_\
t thrc
F?EE trRcD - - top - - tcp -
V- R\ Llcas _ f Y foas | A X, feas
& o ] e N N =/
~ | | tcsH _
SR Mtpap [tasc [ foar, tasc| | toan tasc| | toay
Address g:f : Row W Colu;:W Column W %{ Column
‘ trcs tRR?
we HC taro W |
ViL ~ “ tRAG |
- -
- tan toep toep
— taa
o V- % tan ¢
ViL © 5 X
toEA tcpa : | toea
‘tCACV toon| ~CAC S oz )
Vou- ; valid }‘Z Valid
DQ VoL~ tC& % Data-out Data'°l$—<

Fast Page Mode Read Cycle (Part-2)

X
=
wn

(]
wn

Address

DQ

Vin
ViL

ViH
ViL

ViH
ViL

ViH
ViL

ViH
ViL

Vou-
Voo~

* . Same Data, "H' or "L

B trasP trp
-\ \
t L
N RHCP , ERP \_
tcrp thpc
- tRoD - fcp < fep
j \_ tcas -/ 3\ toas | £ 3\ tcas %
traD X/ 0 jf 74%
< | |fesw
USR] [pan tasc | foay tasc| |toan tasc| | toan
Row | Column %{ Column | Column
‘ trcs trcs
treH ﬁ
/L trAC i~
‘ Lt twpe | 1AA - tan
D ol |
| 1OEA fcac
toac | twez tcac tpon | (o4
B o
# Valid ¢ Valid Valid
toLz X Data-out 7 Data-out Data-out

"H" or "L"
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OKI Semiconductor MSM51V18165D/DSL
Fast Page Mode Write Cycle (Early Write)
_ tRASP tRp
—— Vn- 3
RES - N
thec thec -l
LC_R_P _ oo tcp tcp
~—— Vi —j b teas _ # Yoo foas A X loas
RS - N N N
= tosH tRsH |
tasp | |tRan |tasc | foad tasc| |feat tasc| | fcan
Address x'H: MROWW Column %%Iumn W%Iumn %
IL
twes| | twe twes| | twen twes| [twe
WE -
WE ViL — , Z i
— V-
OE
ViL =
Vin -
DQ
ViL =

Fast Page Mode Read Modify Write Cycle

Address

DQ

"H"or "L"

trasp
tRwo = I
Viy - 5\ >
ViL -
Vi —
ViL -
tcpa | truL
tcAH -]
\\;IH : Column
I
towp
Vi - 3
Vi tawp ‘&
tan tps| | twp
|
Vi -
Vi ~ toen
tOEAV
'chc= tpH
Vior- *@{ z Valid %
VI/OL —_ X Data-in

N

"H'or"L"

12/17



OKI Semiconductor

MSM51V18165D/DSL

RAS-Only Refresh Cycle

tre
trp
Vi - | trAS h i
RAS
" - \ / \
tcrP tRPC
. V - T X
Vi -
tasr| |traH
Vi -
Address % Row W %
ViL -
Rizs
Von — B
DQ Open
VoL - —7[
Note: WE, OE = "H" or "L" W "H" or "L"
CAS before RAS Refresh Cycle
tre
trp tras trp
== VH - Vi i X
RAS ViL - J trpC X 7/ tRPC \_
tcp | | tosr toHR
— Vin - F
RS ' _ N / \
o2z
VoH- —
DQ " Open
V0|_ - él p

Note: WE, OF, Address = "H" or 'L"
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MSM51V18165D/DSL

Hidden Refresh Read Cycle

CAS

Address

DQ

X
[7p)

(]
wn

Address

DQ

tec >l tre _
- tras e [ fras o
Vg - — .
V|L - \ 7/ \\ ﬁ\_
‘tﬁf‘f < tRGD tRsH o
L -
t
tasr tRaH ASC toaH
Viy — !
I e N 7
A
RCS\,<4 tRAL tRRH
xIH - % taa W
i tROH,
Vv toEA.
H - A ,
Vi - %/?/éq /

<lcAc,

- ~=tcLz | o
You- oren —@{ Valid Data-out <—;E7

"H or L'

fRe tre _
B s tap,| tras IRP,
- N
3:? - N\ /B\‘—}F\
tcrp treD Trsh o
gm :j . tRap ‘—?/7
t tasr tRAHtAsc o —
Vin - -
w D=L
RWL |
twes L twen !
ViH - e
Vie = %f >
Vig =
Vi - ‘ L
" >$—:/ id Data-i
ViL — alid Data-in

Heor 'L
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OKI Semiconductor MSM51V18165D/DSL
CAS before RAS Self-Refresh Cycle
trp trass . trps
V- y—\ Q
RAS V:E _ /]|<trrC | \ J/
t tcsr tRpc
cp toHs
w o AR
CAS y, -
tcez
Von - }
0
DQ VoL - pen

Note: WE, OF, Address ="H" or"L" |/} "H" or 'L"
Only SL version
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OKI Semiconductor MSM51V18165D/DSL
PACKAGE DIMENSIONS
(Unit : mm)
S0J42-P-400-1.27 |
27.3: 0.13
@HHHHHHHHHHHHHHHHHHH@
ol O O
2 O
' ® @
INDEX MARK 1.27 0.81MAX. 0.273%
Mirror finish o
‘ \ o SF
SEATING PLANE N f g -
o 9.3: 0.25 Z
g :
0.95TYP. /0.0 04358 BoBE O Q

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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MSM51V18165D/DSL

(Unit : mm)
TSOPI1150/44-P-400-0.80-K
20.95+ 0.1
HAAAAAAAAAA AAAAAAAAAAA g
e
S| ©
5
=2
THOOHHOOONE  Ooooopooood |
NDEX MARK ) ® 0.7 005
Mirror finish L 0.8+ 0.2
0.88TYP. 0.80 0.37:5:58 <
| | 007 [B{0.16®) = 5L
[QV]
- y QC Y o-100
© o 1
Sk w0
©|3 S 0.5+ 0.1
0|8 0.6TYP.
Sl
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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