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OKI SemiconNduUCtOr  rrevious version: Aug. 199
MSM52V1016LP

65,536-Word x 16-Bit CMOS STATIC RAM

DESCRIPTION

The MSM52V1016LP is a 65,536-word by 16-bit CMOS static RAM featuring 3.0 V to 3.6 V power
supply operation in the range of —40°C to 85°C and direct LVCMOS input/output compatibility.
Since the circuitry is completely static, external clock and refreshing operations are unnecessary,
making this device very easy to use. The MSM52V1016LP can be used in the high-speed operation
of an access time 100 ns due to adopting a high-performance CMOS technology and in the low
current consumption of a standby current max. 50 LA when there is no chip selection. In addition,
the MSM52V1016LP is provided with a chip enable signal (CE) suited to the expansion of amemory
capacity, an output enable signal (OE ) suited to the I/Obus line control, and a byte select signal (LB,
UB) that can independently control the input/output of a lower byte and an upper byte.

FEATURES

® 65,536-word x 16-bit configuration

® Power supply voltage: 3.0 Vto 3.6 V

e Fully static operation

® Operating temperature range: Ta =—-40°C to 85°C

e (Input/Output) LVCMOS compatible

e 3-state output

¢ Data retention available at power supply voltage 2 V

e Package options:
40-pin 525 mil plastic SOP (SOP40-P-525-1.27-K) (Product:MSM52V1016LP-xxGS-K)
44-pin 400 mil plastic TSOP (Type II) (TSOPI144-P-400-0.80-K) (Product: MSM52V1016LP-xxTS-K)

(TSOPII44-P-400-0.80-L)  (Product : MSM52V1016LP-xxTS-L)
xx indicates speed rank.

PRODUCT FAMILY

. . Power Dissipation
Family Access Time (Max.) -
Operating (Max.) Standby (Max.)
MSM52V1016LP-10 100 ns 180 mW
0.18 mW
MSM52V1016LP-12 120 ns 144 mW
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OKI Semiconductor MSM52V1016LP
PIN CONFIGURATION (TOP VIEW)

NC[T] ) @Ne NCd @ [N
M2[Z] @B 1B 2]A12
A7[3] 42 UB UB22) 3] A7
A6[Z] 41 A14 A14[T] Q 2] A6
A5[5] [40] A15 A15[40] [5]A5
A[E] 39 A13 A1369 5] Ad
A3[7] 38| WE WEpS [7]1A3
A2[3] 37] A8 A8[37] [8]A2
A1[g9] 36] A9 A9[3g] [9] A1
AO[T0] 35 A1 A11[5 1] A
CE] 34 A10 A10[4] [11] CE
Vss 12 33 Vss Vss[33] [12]Vss
OE[f3] 32 NC NC[32] [13] OF
NC 4] 31]1/016 1/01631] 14 NC
I/01[15] 30] 1/015 1/015[30] [15]1/01
/02 29 1/014 1/014s] [i6] 1/02
1/03[17] 28] 1/013 1/013 28] [17]1/03
1/04ig] 27]1/012 1/012[27] 18] 1/04
I/05[19] 126] 1/011 1/011 [26] Q [19]1/05
1/0620] [25]1/010 1/010[25] [20] 1/06
1/07 1] [24] 1/09 1/0924] 21]1/07
1/0822] 23] Ve Vee[23) 22]1/08
44-Pin Plastic TSOP (II) 44-Pin Plastic TSOP (II)

(K Type) (L Type)

A12[1] @ Q 40 LB
A7[2] 39 UB
A6[3] 38 A14
A5[4] 37 A15
A4[5] 36 A13
A3[s] [35| WE Pin Name Function
A2[7] 34 A8 A0-A15 Address Input
A1[3] 33 A9 I/01-1/016 Data Input/Output
AO[9] 32 A11 CE Chip Enable
CE[i0] 31 A10 WE Write Enable
Vs 59 Vss 3 Output Enable
EIE 551/016 1B, UB Byte Data Select
1/01 IE 2__8| 1/015 VCC, VSS Power Supply
1102 571/014 NC No Connection
1/03[15] 126]1/013
I/04]16] [25]1/012
1/05[17} 24]1/011
/06 18| 23] 1/010
1/07[19) 122] 1/09
1/08[20] O O 21] Ve

40-Pin Plastic SOP
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OKI Semiconductor MSM52V1016LP
BLOCK DIAGRAM
A2 o0— 5] ||
o3| 1 -
A3 {| Memory Array Vee
A0 o] ‘ Vv
Ad S Row 256 Rows SS
A8 o 5 Select 256 Columns
A9 o— [z 1| <16 Blocks
Al o0——f5 ]
Moot | |
I/01 o——Dr— N
: Column 1/0
: Input Circuits
1708 D » Column Select
1109 CDaIa |
ontro :21
1016 St I
A125A145 A4 & A6 ZLi
A7 A15 A5 A13
CE
e
g o
WE ot )
L)
0ol )
FUNCTION TABLE
Operating Mode| CE | LB | UB | WE | OE 1/01 - 1/08 1/09 - 1/016 |Power Mode
L X X X X High-Z High-Z Standby
Non Selectable - :
X H H X X High-Z High-Z Standby
H L L H L Data Read Data Read Active
H L H H L Data Read High-Z Active
H H L H L High-Z Data Read Active
Read Cycle - X .
H L L H H High-Z High-Z Active
H L H H H High-Z High-Z Active
H H L H H High-Z High-Z Active
H L L L X Data Write Data Write Active
Write Cycle H L H L X Data Write High-Z Active
H H L L X High-Z Data Write Active

X: Don't Care ("H" or "L")
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OKI Semiconductor MSM52V1016LP
ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Power Supply Voltage \Y -0.5t04.6 \Y
oweT Stppy Yomad €€ Ta=25°C, for Vss
Pin Voltage Vr -0.5"toVgg + 0.5 \Y
Power Dissipation Pp Ta=25°C 0.7 W
Operating Temperature Topr — —40 to 85 °C
Storage Temperature Tstg — -5510 125 °C
*~1.2 V Min. for pulse width less than 30 ns.
Recommended Operating Conditions
Parameter Symbol Condition Min. Typ. Max. Unit
Power Supply Voltage Vec — 30 — 3.6 v
pply g Vss 0 0 v
Data Retention Voltage VeeH — — 3.6 v
Input High Voltage V 2.4 — Vec+03 | V
pU TIIon YoRag i Vec=3.0V1036V ccr
Input Low Voltage Vi -0.3* — 0.4 Vv
Load Capacitance CL — — — 100 pF
Fan Out N LVCMOS — — 1 —
*~1.2 V Min. for pulse width less than 30 ns.
Capacitance
(Ta=25°C, f=1MHz)
Parameter Symbol Condition Min. Max. Unit
Input Capacitance Ci Vi=0V — 10 pF
Input/Output Capacitance Cio Vip=0V — 10 pF

Note:

This parameter is periodically sampled and not 100% tested.
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OKI Semiconductor

MSM52V1016LP

DC Characteristics

(Veg = 3.0 V10 3.6 V, Ta = —40°C to 85°C)

. MSM52V1016LP .
Parameter Symbol Condition - Unit
Min. Typ. Max.
Input Leakage Current Il Vin=0to Ve -1.0 — 1.0 uA
CE=V) orLB,UB =V
Output Leakage Current Lo orOE=ViyorWE=Vy,| -1.0 — 1.0 pA
Vour=0to Vg
Output High Voltage VoH loy =-100 pA Vec—0.2 — — v
Output Low Voltage VoL loL = 100 A — — 0.2 v
1B, UB=Vcc—-0.2V,
CE=Vge-0.2V
Iccs or — — 50 UA
Standby Power OV<CE<02V
Supply Current Vi = 010 Vg
B, UB=Vyor
I — — 0.6 mA
CS1 CE =V,
LB, UB =V, CE =V},
Vin=Vin/ViL,
Teyc = Min. cycle, T o ® mA
louT=0mA
Operating Power B.UB<02V
Supply Current lcca CE’> Voo -0 2’\/
Vig=Vee—-0.2V,
V<02V, - - 15| mA
Teye =1 us,
lour=0mA
(1 52V1016LP-10 50 mA
52V1016LP-12 40 mA
AC Characteristics
Test Conditions
Parameter Condition

Input Pulse Level

Vih=24V,V|L=04V

Input Rise and Fall Times

5ns

Input/Output Timing Level

14V

Output Load

CL =100 pF, 1 LVCMOS
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OKI Semiconductor

MSM52V1016LP

Read Cycle (Vog = 3.0 V 10 3.6 V, Ta = ~40°C to 85°C)
P Svmbol MSM52V1016LP-10 MSM52V1016LP-12 Uni
arameter YmROl Min. Max. Min. Max. | Mt
Read Cycle Time tre 100 — 120 — ns
Address Access Time taa — 100 — 120 ns
B UB Accoss T 15 — 100 — 120 "
) ccess Time s — 100 — 120
CE Access Time tco — 100 — 120 ns
OF Access Time toe — 50 — 60 ns
—_— tLgLz 10 — 10 —
LB, UB to Qutput in Low-Z
o Output in Low UnLz m — 10 — ns
CE to Output in Low-Z toLz 10 — 10 — ns
OE to Output in Low-Z toLz 5 — 5 — ns
_ o tLBHZ — 35 — 35
LB, UB to Qutput in High-Z tuBHz — 35 — 35 ns
GE to Output in High-Z tcHz — 35 — 35 ns
OE to Output in High-Z tomz — 35 — 35 ns
Output Hold Time from Address Change |  ton 10 — 10 — ns
ADDRESS
taa B tLBHZ, tuBHz
B, U8 W — i
’ N
Bz, tusLz
CE . e 7
- torz tcHz .
0F Wi Y g
. toe - tonz
Dout Valid Data-out
toLz toH
Notes: 1. Aread cycle occurs during the overlap of LB="L"(or UB="L"), CE="H",OE="L"and

W — HHH‘

2. tLHZ tuBHZ tcHz and topz are specified by the time when DATA is floating, not
defined by the output level.
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OKI Semiconductor MSM52V1016LP

Write Cycle (Voo = 3.0 V t0 3.6 V, Ta = —40°C to 85°C)
P ‘ Svmbol MSM52V1016LP-10 MSM52V1016LP-12 Unit
arameter ymbo Min. Max. Min. Max. n
Write Cycle Time twe 100 — 120 — ns
Address Setup Time tas 0 — 0 — ns
Write Pulse Width twp 75 — 90 — ns
Write Recovery Time twr 5 — 5 — ns
Data Setup Time tps 40 — 50 — ns
Data Hold Time tpH 0 — 0 — ns
o . tLsw 90 — 100 —
LB, UB to End of Write tuaw %0 — 100 _ ns
CE to End of Write tow 90 — 100 — ns
Address Valid to End of Write taw 90 — 100 — ns
WE to Output in High-Z twhz — 35 — 35 ns
Output Active from End of Write twiz 5 — 5 — ns
ADDRESS
tLew, tusw

15,78 . /
ce . tow K

- taw o
WE
dunh e
tas B twp D B
N i twiz
Dout
o fwHz . s | ftow _
Din Data-in
Notes: 1. A write cycle occurs during the overlap of LB="L" (or UB="L"), CE="H"and WE =
IVLH.
2. OE may be either of "H" or "L" in the write cycle.
3. tasisspecified fromLB="L"(or UB="L"), CE="H"or WE ="L", whichever occurs last.
4. twpis an overlap time of LB ="L" (or UB ="L"), CE = "H" and WE ="L".
5. twr, tpsand tpyy are specified from LB ="H" (or UB="H"), CE ="L" or WE = "H",
whichever occurs first.
6. twpzis specified by the time when DATA output is floating, not defined by the output

level.
7. WhenI/O pins are in the output mode, don't apply the inverted input signal to the
output pins.
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OKI Semiconductor MSM52V1016LP

Data Retention Characteristics (Ta = ~40°C to 85°C)
Parameter Symbol Condition Min. Typ. Max. Unit
1B, UB>Vec—-0.2V,
Data Retention Power CE>Vee-0.2V
Supply Voltage Voo | or 2.0 - - v
0V<CE<0.2V,
Vin=0to Vgg
Veg=3V,
1B, UB>Vcc—0.2V,
Data Retention Power | CE=Vge-02V 40* A
Supply Current CCH or - - u
0V<CE<0.2V,
Vin =010 Vgg
Chip Deselect to Data i . 0 . . s
Retention Time CDR
Operation Recovery Time tr — 50 — — ms
*5 LA Max. when Ta = 0°C to 40°C.
LB, UB Control
- tcoR ol Data Retention Mode iR o
Voo
3.0V
Vin
VocH
1B, UB
OV
CE Control
B Data Retention Mode |
Voo
KL Ry
CE
Ve
J T e L LR R
CE<02V
(O e LD E LD EEEEEE
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OKI Semiconductor MSM52V1016LP

PACKAGE DIMENSIONS

(Unit : mm)
SOP40-P-525-1.27-K |
26.0+ 0.2
@
NOAAAAAAAAAARAAAAARARA] &
Q/@fHHHHH RN HHHCHDH s
INDEX MARK ‘ﬂ@; 17202
Mirror finish ST
0.94TYP. | | 0.42 8% @120 % 3 0-10°
[\ : g» \
N 7
S T 0.7: 0.15
LJEVW\ \ SEATING PLANE a O.18 TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.27 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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OKI Semiconductor MSM52V1016LP

(Unit : mm)
TSOPI144-P-400-0.80-K
18.41+ 0.1
@ @
DAOAAAAAAAAAAARAAAAAAA -
(S s
S| =
g
2 W
! WilikiRsliki likls Rihiha gk fiRags ik Rkl 047+ 0.05
INDEX_MARK @ = 0.8+ 0.2
Irror Tinis|
0.81TYP. 0.37 88 @15 78 b
=
N \
Seed EL‘L‘ Y 010
slal = K
°ls S 0.5: 0.1
9|3 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) 0.54 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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