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This version: Jan. 1998

OKI SemiconduUcClOr  rreviousvemson Dec 199
MSM5416125A

131,072-Word x 16-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The OKIMSM5416125A is a 128K-word x 16-bit dynamic RAM fabricated in OKI's CMOS silicon
gate technology. The MSMb5416125A achieves high integration, high-speed operation, and low-
power consumption due to quadruple polysilicon double metal CMOS. The MSM5416125A has
conventional two CAS type 256K x 16 DRAM compatible pinout. The MSM5416125A is available in
a 40-pin plastic SOJ or 44 /40-pin plastic TSOP.

FEATURES

¢ Fast Page Mode Operation

* Byte wide control: 2 CAS control

® 131,072-word x 16-bit organization

¢ Pin compatible with 2 CAS type 256K x 16 DRAM

e Single 5 V power supply, +10% tolerance

o CAS before RAS refresh, Hidden refresh, RAS only refresh capability

e Refresh: 512 cycles/8 ms

® Package options:
40-pin 400 mil plastic SOJ (SOJ40-P-400-1.27) (Product : MSM5416125A-xxJS)
44 /40-pin 400 mil plastic TSOP (Type II) (TSOPII44/40-P-400-0.80-K) ~(Product:MSM5416125A-xxTS-K)

xx indicates speed rank.

PRODUCT FAMILY

Family Access Time (Max.) | Cycle Time (Min.) Power Dissipation
trac | taa |tcac | toea trc Operating (Max.)| Standby (Max.)
MSM5416125A-40 |40 ns |22 ns|14ns|14ns 80 ns 770 mW
MSM5416125A-45 | 45ns |24 ns|14ns|14ns 90 ns 715 mW 1 mw
MSM5416125A-50 |50 ns (26 ns |14 ns |14 ns 100 ns 660 mW
MSM5416125A-60 |60 ns (30 ns |15 ns|15ns 120 ns 605mwW
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OKI Semiconductor MSM5416125A

PIN CONFIGURATION (TOP VIEW)

Vee [1] o 40| Vss Vo [T @D 44] Vss
DQo [2] (O [39 pats DA0[2] 43 DQ15
Dat [3] 38 pate D913 42| Da14
DQ2 [4] 41 DQ13
D02 [ 4] 37 DO13 s 5 10 D012
DQ3 [5 | 36] D12 g [6 39 Vss
Voo [ 6] 35 Vss D04 [7] 38 DQ11
D04 [7 [34] Do11  DA5 [3] 37] D@10
DQ5 [ 8 33 pato D% o 36 DQ9
DQ7 [0 35 DQ8
D06 [ 9 32| D09
Da7 [10] 31] D08 Nc[73 32 NG
NG [11 130] NC NC [14] 31 LCAS
NG [12 20 TCAS ~ WE [T 30] UCAS
WE IE E‘ TCAS RAS @ El OE
- 7 NC[iT 28] A8
RAS [14] 27] OF A0 i3 77 A7
NC |1__5 E' A8 Al @ E A6
A0 [16] 25| A7 A2[20 25 A5
At [17] 24 6 M 24 A
A2 [18 23 as e 22 23] Vss
A9 O E Ad
Ve @ E Vss
44/40-Pin Plastic TSOP (II)
40-Pin Plastic SOJ (K Type)
Pin Name Function
Address Input
A0 - A8 Row Address  : A0 - A8
Column Address : AO - A7
RAS Row Address Strobe
LCAS Lower Byte Column Address Strobe
UCAS Upper Byte Column Address Strobe
DQO - DQ15 Data - Input / Data - Output
WE Write Enable
OE Output Enable
Ve Power Supply (5 V)
Vsg Ground (0 V)
NC No Connection

Note: Thesame power supply voltage must be provided to every Vcc pin, and the same GND
voltage level must be provided to every Vgg pin.
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OKI Semiconductor MSM5416125A
BLOCK DIAGRAM
OE i WE
RAS — Timing
Generator > |0 4—+
m f » Controller
UCAS > 10 <J
Ly Controller
Burst
Agtrjsress _$ Output 3
Counter Buffers
= —i — ﬂ DQO - DQ7
N olumn
8 )| Address 8 > Column Decoders g Input | /4
Buffers —1 Buffers
! !
Internal S Amplifi 16
A0-A8 [ Address (—| , REeSh e AmeTers Selector<
Counter ontrol boc ) )
LI Input
Row > 81 Buffers [\&
9 1 Address j\> Bgz\g_ Word Memory *s DQ8 - DQ15
Buffers ders Drivers Cells Output
| —§> Buffers [—2
Vg, ———>
) On-chip
Vg Generator
Vsg ———
FUNCTION TABLE
Input Pin DQ Pin Function Mode
RAS LCAS UCAS WE OE DQO - DQ7 DQ8 - DQ15
H * * * * High-Z High-Z Standby
L H H * * High-Z High-Z Refresh
L L H H L Dourt High-Z Lower Byte Read
L H L H L High-Z Dourt Upper Byte Read
L L L H L Dour Dour 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 —
* : "HH Or HLH
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OKI Semiconductor

MSM5416125A

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on Any Pin Relative to Vgg Vt Ta=25°C -1.0t07.0 v
Short Circuit Output Current los Ta=25°C 50 mA
Power Dissipation Pp Ta=25°C 1 w
Operating Temperature Topr — 0to 70 °C
Storage Temperature Tstg — -551t0 150 °C
Recommended Operating Conditions (Ta = 0°C to 70°C)
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Ve 45 50 55 v
Vsg 0 0 0 V
Input High Voltage VIH 2.4 — 6.5 v
Input Low Voltage ViL -1.0 — 0.8 v
Capacitance (Veg = 5V £10%, Ta = 25°C, f = 1 MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (A0 - A8) Cind — 7 pF
Input Capacitance
(RAS, LCAS, UCAS, WE, OF) Cine - 7 pF
Output Capacitance (DQO - DQ15) Cio — 10 pF
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OKI Semiconductor

MSM5416125A

DC Characteristics

(Vog =5V £10%, Ta = 0°C to 70°C)

MSM5416125AMSM5416125A MSM5416125A MSM5416125A
Parameter Symbol Condition -40 -45 -50 -60 UnitNote
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

Output High Voltage | Voy |lon=—1.0mA | 24 | Voc | 24 | Voo | 24 | Vg | 24 | Vg | V
Output Low Voltage | VoL |lor=1.0mA 0 04 0 0.4 0 04 0 04 |V

0V<Vi<6.5V;
Input Leakage Current| 1, | All other pinsnotf =10 | 10 | <10 | 10 | =10 | 10 | <10 | 10 | pA

undertest=0V

DQi Disable
Output Leakage Current| 1. 0V<Vo <55V -10| 10 | =10 | 10 | <10 | 10 | 10 | 10 | pA
Average Power AR A

RAS, CAS Cycl
Supply Current lect | S’_CMiSnCyc'ng’ — 140 | — | 130 — | 120 — | 110 |mA |12
(Operating) RG = MIIEL.
Power Supply [
Current (Standby) | 'cc2 |RAS,CAS=Viy| — | 2 | — | 2 | — | 2 | — | 2 |mA| 1
Average Power RAS = Cycling,
Supply Current lccs | CAS = Vi, — | 140 | — | 130 | — | 120 | — | 110 |mA|1,2
(RAS Only Refresh) tre = Min.

RAS =V
Power Supply o= YiH,

I CAS =V — 5 — 5 — 5 — 5 |mA| 1

C t (Standb CC5 ILs
urrent (Standby) Dyt = Enable
Average Power == .

RAS = Cycling,
Supply Current lcce | Fae ”pe — | 140 | — | 130 | — [ 120 | — | 110 |mA|1,2
(CAS before RAS Refresh) CAS before RAS
Average Power RAS = VL,
Supply Current lccz | CAS Cycling, — | 130 — | 130 | — | 120 | — | 110 |{mA|1,3
(Fast Page Mode) tpg = Min.

Notes :

1. Specified values are obtained with output open.

2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while CAS = V.
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OKI Semiconductor

MSM5416125A

AC Characteristics (1/2)

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

MSM5416125A |MSM5416125A|MSM5416125A [IMSM5416125A
Parameter Symbol -40 -45 -50 -60 Unit|Note
Min. |Max. | Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tRc | 80 | — | 90 — 100 | — [ 120 | — | ns
Read Modify Write Cycle Time tRweg | 115 | — [ 130 | — | 145 | — | 165 | — | ns
Fast Page Mode Cycle Time tpg | 28 | — | 30 — | 3 — | 33 — | ns
Fast Page Mode Read Modify Write Cycle Time| tppwg| 60 | — | 60 — 65 — | 80 — | ns
Access Time from RAS tRac | — | 40 | — | 45 | — | 50 | — | 60 | ns 14910
Access Time from CAS tcac | — 14 — 14 — 14 | — 15 | ns | 4,9
Access Time from Column Address tan | — 22 — 24 — 26 | — 30 [ ns |4,10
Access Time from OE toa| — | 14| — | 14| — | 14 | — | 15 | ns
Access Time from CAS Precharge teppa | — 27 — 27 — 29 | — 34 | ns |4,9,10
Output Low Impedance Time from CAS | tg7 — — — — | ns
Output Buffer Turn-off Delay Time torr 3 8 8 3 8 10 | ns | 5
TodMagumbi g3 s a6 o 6o 0w
Transition Time tr 2 35 2 35 2 35 2 35 | ns
Refresh Period tRer | — 8 — 8 — 8 — 8 | ms
RAS Precharge Time tRe | 30 | — | 35 | — | 40 | — | 50 | — | ns
RAS Pulse Width tras | 40 [10,000f 45 |10,000; 50 {10,000/ 60 {10,000 ns
RAS Pulse Width (Fast Page Mode) | trasp | 40 100,000 45 100,000 50 (100,000 60 100,000 ns
RAS Hold Time tsy | 14 | — | 14 | — | 14 | — | 15 | — | ns
RAS Hold Time referenced to OF tRoH | 8 — — 10 — | 10 — | ns
CAS Precharge Time (Fast Page Mode)| tcp 6 — — 7 — 8 — | ns | 14
CAS Pulse Width tcas | 14 110,000f 14 |10,000{ 14 {10,000, 15 {10,000| ns
CAS Hold Time tesy | 40 | — | 45 | — | 50 | — | 60 | — | ns
CAS to RAS Precharge Time tRr | 5 | — | 5 | — | 5 — | 5 — | ns| 12
RAS to CAS Delay Time tRep | 18 | 26 | 18 | 31 | 20 | 36 | 20 | 45 |ns | 9
RAS to Column Address Delay Time trap | 13 18 13 21 15 24 15 30 [ ns| 10
Row Address Set-up Time tasR | O — — 0 — 0 — | ns
Row Address Hold Time tRAH 8 — — 10 — | 10 — | ns
Column Address Set-up Time tasc | O — — 0 — 0 — | ns | 11
Column Address Hold Time tcan 6 — — 8 — | 10 — | ns | 11
Column Address Hold Time fromRAS | tar | 30 | — | 30 | — | 35 | — | 45 | — | ns
Column Address to RAS Lead Time tRac | 22 | — | 24 | — | 26 | — | 30 — | ns
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OKI Semiconductor

MSM5416125A

AC Characteristics (2/2)

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

MSM5416125A|MSM5416125A MSM5416125A MSM5416125A
Parameter Symbol -40 -45 -50 -60 Unit|Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

Read Command Set-up Time tRes | O — 0 — 0 — 0 — | ns | 11
Read Command Hold Time tReh | O — 0 — 0 — 0 — | ns |6, 11
etoencad RS | 0| — |0 |- 0|0 - w6
Write Command Set-up Time twes — 0 — — 0 — | ns |8, 11
Write Command Hold Time tweH — 8 — — 10 — | ns | 11
Write Command Pulse Width twp — 8 — — 10 | — | ns
Write Command Hold Time from RAS | twcr | 30 — | 30 | — | 3 — | 45 | — | ns
OE Command Hold Time toeH — | 8 | — — | 10 | — | ns
Write Command to CAS Lead Time towL — | 8 | — — |12 | — |ns| 13
Write Command to RAS Lead Time trwe | 14 — 14 — 14 — 15 — | ns
Data-in Set-up Time tps — 0 — — 0 — | ns |7,11
Data-in Hold Time toH — 8 — — | 10 | — | ns |7, 11
Data-in Hold Time referenced to RAS | tprr | 30 — | 30 | — | 3 — | 45 | — | ns
OE to Data-in Delay Time tod| 8 | — | 8 | — | 8 | — | 10 | — |ns
CAS to WE Delay Time twp | 28 | — | 30 | — | 32 | — | 35 | — |ns
Column Address to WE Delay Time tawp | 38 — 40 — 44 — 50 — | ns
RAS to WE Delay Time tawp| 60 | — | 65 | — | 70 | — | 80 | — | ns
T el Do T we| 0| = o~ o~ o]~ |m|u
e e T tor | 10 | — | 10 — |10 | — | 10| — ns| 1
E%tge??z %)T'me twr | 10 | — | 10 | — | 10 | — | 10 | — |ns| 12
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OKI Semiconductor MSM5416125A

Notes:

10.

11.
12.
13.

14.
15.

Aninitial pause of 200 us is required after power-up, followed by any 8 RAS cycles.
(Example : RAS-only-refresh) before proper device operation is achieved.

The AC characteristics assume tT =5 ns.

Vig (Min.) and Vi, (Max.) are reference levels for measuring timing of input signals.
Also, transition times are measured between Vyy and Vi

This parameter is measured with a load circuit equivalent to 1 TTL load and 50 pF.
Output timing reference levels are Vo =2.0 Vand VoL = 0.8 V.

torr (Max.) and togz (Max.) define the time at which the outputs achieve the open
circuit condition and are not referenced to output voltage levels.

trcH or trry must be satisfied for a read cycle.

These parameters are referenced to UCAS, LCAS, leading edge in an early write cycle,
and to WE leading edge in an OE control write cycle or a read modify write cycle.
twcs, tcwp, tRwp and tawp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcs = tycs (Min.), the cycle is an
early write cycleand the data out will remain open circuit (high impedance) throughout
the entire cycle. If tcywp 2 tcwp (Min.) , trwp = trwp (Min.) and tawp = tawp (Min.),
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, the condition of the
data out (at access time) is indeterminate.

Operation within the trcp (Max.) limit insures 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 access time is controlled by tcac.

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

These parameters are determined by the falling edge of UCAS or LCAS, whichever is
earlier.

These parameters are determined by the rising edge of 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.

Input levels at the AC testing are 3.0 V/0.5 V.
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OKI Semiconductor MSM5416125A

TIMING WAVEFORM
Read Cycle
tre -
_ tRAS - tRP -
_ \ / \
RAS N / terp |\
- tcsH o
forel T thon tRsH .
UCAS % = toas - f
LCAS t N 4
AR
. RAD | tRAL -
tasr| | tRAH tasc tcaH
AO - A8 m Row W Column W
_ | tres - [RRH
r
WE v N
tRoH
toea toez
: W, %
It
CAG torr
tan .
DQO -7 Open &%: Valid Data
teLz
tRaAC
DQ8 - 15 Open @{j Valid Data

‘H"or"L"
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OKI Semiconductor MSM5416125A

Early Write Cycle (LCAS and UCAS Active)

trc .
- tRAS trp
TN
RAS N , N
tesH tcrp
=tCRP= trRcD tRSH
UCAS / N tcas _ /
LCAS fan 7
trRAD . tRAL |
sk | |tRAH. tasc tcan
\
A0 - A8 m Row W Column W
towL |
tRwL o
twp
twer
twes twen
OE
tDHR
tps toH
DQO-7 Valid Data ) Open
i

tps DH
DQ8 - 15 Valid Data Open

"Hor"L"
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OKI Semiconductor

MSM5416125A

Late Write Cycle (LCAS and UCAS Active)

tre .
B tras Rp
— —X B
RAS N / \
; tcsH tcrp
<R tRcD tRsH
UCAS / N teas -/
LCAS AR /]
tRAD o tRAL
Iasm | |tRAH tasc tcan
AO - A8 % Row W Column W
towL
tRwL
tres twp
A
WE 7 N
% twer
toen
OF N
toeD tps tpH
DQO - 7 %id Data %
toeD tps tpH
DQS8 - 15 %id Data %

"Hor"L"

11/20



OKI Semiconductor

MSM5416125A

Read Modify Write Cycle (LCAS and UCAS Active)

tRwe .
- trAS lgp
RAS N / \
; tosH tcrp
<R treo tRsH
UCAS / N tcas -
LCAS AR /
. RAD | tRAL
Iasm | |tRAH tasc tcaH
AO - A8 % Row W Column W
tawp | towt
‘ tRwL
RCS t
o) WP
WE 7 N/
trRwp
towp
toea t toeH
0Ez |1y
3 W, 0\
i / | toep
tcac
A tps| | toH
Lz
—\
DQO - 7 Out In %
trac
toLz tps| | toH
—\
DQ8 - 15 Out In

"Hor"L"
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OKI Semiconductor MSM5416125A
Fast Page Mode Read Cycle
trasp trp
- X taR |
RA Ny Jl
torp| = tcsH - tpc . < [RSH |
T tReD tcas || | fcp tcas tcp tcas = tcrp
TS y —\ y
UCAS Wr / N
LCAS traD 1 N N
- tRaL .
USR] | tray |tasc| | toan tasc| | tcan tasc| | toan
= it
AO - A8 Row W Column %%{ Column Column %
‘ trRes treH | |tres tren L tres trcH
X X A
WE / LY . / taa /. tha W
. topa " topa tRRH
toea toea y toea ,
O / /
tcac torr tcac torr tcac torr
tRAC toez toez oz
— —
DQ0-7 — Open Q@{ Valid Data | Valid Data [y— Valid Data [y———
tcLz torz |
— —
DQ8-15 — Open 4@@{ Valid Data | | Valid Data Valid Data }—

"H"or "L"
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OKI Semiconductor MSM5416125A

Fast Page Mode Early Write Cycle

DQ8 - 15

- tRASP trp
Ty
RAS N ) N
i tesH - tec - < [RSH
< [ trop tp fep < fcap
UCAS M fcas v 5\ tcas | # S—\ foas
LCAS [ M—— N 7
AtRAD‘ tCAH= tRAL
SR tgan e sg) tow | [lasc] | towy
N 4
A0 - A8 ROWW Column }%W Column %
41 fowL - fowL . towr |
twes twes twes i
| twer = [ twen = |twe
W Al e A o A
WE 3 NN, g
OE
t
Ips oA tps | |toH tps | |toH
000-7 i mssas () mpsvea 3l monvea¥]]
t
1Ips oA tos_| |toH tos_| | toH
I masaa) mosvaa ¥ wostvss ]

"H"or "L"
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OKI Semiconductor MSM5416125A

Fast Page Mode Read Modify Write Cycle

tRasP trp
I AN taR —
RAS \ 7N
tcsh tRsH .
tcrp trRcD tcas tcas . |lere
UCAS F **\ 7?
LCAS X 7
thAD | tRAL
N tcan tcan T tom
tasr| | tRaH,  tasc tasc tasc
A h / /
A0 - A8 %OIWT Column Q@KT Column | Column
towe towe towe
tawp tawp tawp
N AL R Rt
WE ﬁ$ towp ,U/ towp &u/ towp &UK ‘%
tre e
AES twp twp twp
toea . toez toea oz "[OEA L togz
o AT AT T
tcac t t
2 o o
tRaC AA toH tan tpH tap tDH
[ tez| | tos tez tps tez tDS‘J_X
i N
DQO -7 /X out )X | fin X out BS X Out Lnj‘—
tcac [ton tcac toy | |tcac toH
> " —>| ! L
- | tos | tAJ tps tanl tos |
DQ8 - 15 jéi out /X out X In ) /Eﬁ nyp——
toLz fcLz foL,

"H" or"L"
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OKI Semiconductor

MSM5416125A

CAS before RAS Refresh Cycle

trp

tre

s

trpc

tcsr

toHR trRrc

UCAS
LCAS

7D,

Inhibit Falling Transition

- tRAS -
N / N

AO - A8

OE

DQo-7

DQ8 - 15

torr

torr

Open

Open

"H" or "L"
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OKI Semiconductor

MSM5416125A

Hidden Refresh Cycle

UCAS
LCAS

A0 - A8

DQo-7

DQ8 - 15

tre -
- tras trp tras
- Y Yy Y\
N / N p
fcrp trcD tRsH
\ tcHR ——
< RE—
taR
tRaD tRAL
tasr tRAH‘ tasc teaH
ow W Column W
| tres IRRH
-
/ tROH W
tOEﬁ T toez
trac ;
teac OFF
tan |
Open §m{ Valid Data —
trac o
foac torF
taa N ]
Open &W Valid Data —
fcLz

‘H"or"L"
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OKI Semiconductor MSM5416125A

RAS Only Refresh Cycle

tre
- tRAS e trp
T —
RAS \( ?/ N\
t trPC
CRP
UCAS ]
LCAS
tasr| |traH
AO - A8 @{FROW
WE
OF
DQo-7 Open
DQ8 - 15 Open

‘H"or"L"
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OKI Semiconductor MSM5416125A

PACKAGE DIMENSIONS

(Unit : mm)
S0J40-P-400-127 |
26.03+ 0.13
@
O
ol 2
3| S
©)
INDEX_MARK ; 1.27 0.81MAX. 0.2:8%
Mirror finish o —= -
f \ S i \
SEATING PLANE E Q Q J
I i T T
% 9.3: 0.25 z
0.95 TYP. 7010 0.432383 (0.8 ® S
N o
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.70 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 MSM5416125A
(Unit : mm)
TSOPI144/40-P-400-0.80-K
18.41: 0.1
@ (¢E)
DOANAAAAAA AQAAAAAAAQ J
3| 3
¢
THi0O0oogy OUOOROOO0d  o.7. 0.05
INDEX MARK @ ' 0.8+ 02
Her it g1 vy, ‘ ‘ 0373 Em 2
‘ H z D&\ \,
O Lo ¥“7> 0~10°
QN 0
2| 0.5+ 0.1
013 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) 0.49 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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