OK I Semiconductor \% N
MSM5117100 N

DESCRIPTION

The MSM5117100 is a 16 Megabit dynamic memory organized as 1£,777,216 word by 1 bit. The
technology used to fabricate the M5M5117100 is OKI's CMOS silicon gate process technology.
The device operates at a single + 5 V power supply. All inputs and outputs are TTL compatible.
This 16-Meg DRAM can be used for high end PC's & work stations which need high density
main memory.

FEATURES

Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell

16 Meg density: 16Mx1

400mil 28 pin plastic 50J, 400mil 28 pin plastic TSOP

Single +5V Supply, £10% tolerance

input : TTL compatible

Output: TTL compatible, tri-state, non-latch

Refresh: 2048 cycles/32ms: provides backward compatibility with 4-Meg sockets.

Read Modify Write capability

CAS before RAS refresh, CAS before RAS hidden refresh, RAS only refresh capability
Fast Page Mode capability

Multi bit test mode capability

Built-in Vg generator circuit

Package ’

28PIN PLASTIC SQ]  (S0J28-P-400)
28PIN PLASTIC TSOP (TSOP28-P-400-K
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(TSOP28-P-400-L)

MSM5117100 FAMILY

Family Access Time (Max) | ¢ycie Time Power Dissipation (Max.)
trac | taa | teac (Min.) Operating Standby
MSM5117100 - 60JS/TK/TL | 60ns | 30ns 15ns 110ns 560mwW
SmwW
MSM5117100 - 70JS/TK/TL | 70ns | 3sns [ 20ns 130ns 605mW e
MSMS117100 - BOJS/TK/TL | 80ns | 40ns | 20ns 150ns 550mW v

15:50] / TK ; TSOP(NORMAL) / TL ; TSOP (REVERSE)
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PiN CONFIGURATION (TOP VIEW)
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28-PIN SOJ (Norm

{Reverse)
* Refresh address
Figure 1. Pin Configuration

Pin Names Function

AQ~A11 Address Input ‘
RAS Row Address Strobe

CAS Column Address Strobe

D Data Input

Dout Data Output

WE Write Enable

Voo Power Supply (+5V)

Vsg Ground (0V)

N.C. No Connection
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Figure 2. Block Dlagram
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Absolute Maximum Ratings

Parameter SymlSoI Condition Rating Unit
Voliage on any Pin Reiative Ve Ta - oEOQ 10-.70 Y,
IDVSS L} LRI At Ti.w
Short Circuit Qutput Current los Ta=25°C 50 mA
Power Dissipation Pp Ta=25C i w
Operating Temperature Topr — 0~+70 °C
Storage Temperature Istg — -55 ~ +150 *C

Recommendad Operating Conditions {Ta = 0 - 700C)
Parameter Symbol Condition Min. Typ Max. Unit
V —~ 1.5 5.0 X v
Supply Voltage ~CC 4 55
Vss — 0 0 0 v
Input High Voltage Vi — 2.4 — 6.5 v
Input Low Voltage ViL - -1.0 - 0.8 v

Notes: 1.

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

Functional operation should be restricted to the conditions as detailed in the operational

sections of this data sheet. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.
2. All voltages are referenced to Vgs.

w
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DC Characteristics (Ve = 5.0V £ 10%, Ta = 0 ~ +700C)
MSM MSM MSM
5117100-60 | 5117100-70 | 5117100-80
Parameter Symbol Condition JS/TI/TL JSMUTL JS/TK/TL Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.
Output High Voltage Vou [lon =-5.0mA 24 | Ve 24 | Vg 24 | Ve v —
Output Low Voltage Voo |low =4.2mA ] 04 0 0.4 0 04 v —
V<Vi<B.5v
Input Leakage Current | |y [ All other pins 16 0 | -0 0 | -iG 10 pA —
not under test = OV
Output Leakage o (DouTdmae ot o a0 f e [0 jte |ea| -
Current 0V < Vo= 5.5V
Average Power Supply RAS , CAS cycling
Current lect ' — (1| — (110} — 100 | mA | 1,2
(Operating) tac = min
HEE _
Power Supply Current i
(Standby} lcgz |CAS =V — 2 — 2 — 2 mA | TTL
Dour=HZ
a ~ ~ i TAD musabimna
Average Power Suppiy RAS cycling
Current lcca |TAS =V — 120 — {110 | — [100 | ma | 2
{RAS only Refresh) - tre = min.
RAS =V -0.2V
Power Supply Current | "
{Standby) ces |CAS =vee-02V | — 1 - 1 — 1 mA MOS
Dour= HZ
Avera T ;
Average Power Supply) RAS cycling
(CAS bstors lece s | — 20| — [410 | — [100 | mA | 1
RAS Refresh) CAS before RAS m
Average Power Supply RAS = VL
Current lcer | CAS cycling 110 100 90 mA | 1,3
{Fact Pans Mada) . - - -
AR SR e tpe = min.

Notes: 1.lcc is dependent on output loading and cycle rates.
Specified values are obtained with the output open.

2. Address can be changed once or less while RAS = Vy,
3. Address can be changed once or less while CAS = V.
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-apacitance (Vge = 5.

0V + 10%, Ta = 25°C, f = 1MHz)

Parameter Symbo! Condition Tyo. Max Unit
Input Capacitance (A0 to A11, Djy) Cwi - — 6 pF
input Capacitance {RAS, TAS, WE) G — — 7 pF
Output Capacitance {Dgur) Cour - - 7 pF

AC Characteristics (Voa =50V 2+ 10%, Ta=0

~ +700C)

(For the following tables under the AC Characteristics, please refer to the Notes listed on page

13.)
MSM MSM MSM
§117100-60 | 5117100.70 | 5117100-80
Parameter Symbol JSITKITL JS/TKATL JS/TK/TL |Unit [Note
Min. | Max. | Min. | Max. | Min. [ Max.

Random Read or Write Cycle Time tac 110 | — 130 — 150 — ns | —
RAS Precharge Time tap 40 | — 150 ¢ — 160 | — |lns|—
RAS Pulse Width tras | 60 [ 10000; 70 1000G| 80 [10000| ns | —
CAS Pulse Width tcas | 15 [10000) 20 [10000] 20 [10000] ns | —
Row Address Set-up Time 1ASR 0 _ 0 : o — s | —
Row Address Hold Time tRaH | 10 — 10 — 10 — |ns | —
Column Address Sel-up Time 1ase 0 - 0 — 0 — | ns | —
Column Address Hold Time teaw | 15 | — 15 — 15 — | ns|—=
Column Address Hold Time referenced 10 RAS | tan 5 | — 55 — 60 ns | —
RASt0 TAS Delay Time tRCD 20 45 20 50 Z0 60 ns | S
RAS to Column Address Delay Time thap | 15 | 30 5 | 3 | 15 | 40 |ns | 6
RAS Hold Time g | 15 | — | 20 | — |2 — Tns [ =
CAS Hold Time tesy | 60 | — [ 70 | — | 80 | — [ns | —
CAS to RAS Precharge Time teap 10 — 10 — 10 — ng | —
Transition Time 1y 3 50 3 50 3 50 [ns | 3
Refresh Period per — 32 — 32 — 32 [msi—
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Read Cycle
MSM MSM MSM
§117100-60 | 5117100-70 | 5117100-80 .
Parameter Symboll  smr/TL JSITIITL JSMTL  |unit Note

Min. | Max. | Min. | Max. | Min. | bax.
Access Time from RAS R — 60 — 70 — 80 ng 145
Access Time from CAS toac -~ i 15 — ] 20 — 1 20 | ns |45
Access Time from Column Address taa - 30 — 35 — 40 | ns 14,6
Read Command Set-up Time tacs 0 — 0 - 0 — [ ns |—
Read Command Hold Time referenced to CAS | tRcH 0 — 0 — 0 — Ins | 8
Read Command Hold Time referenced to RAS | tarn 0 — 0 - 0 — | ns | 8
Column Address to RAS Lead Time tRAL 30 — 35 - 40 — ns | —
CAS to Output in Low-Z tciz 0 - 0 — 0 — |ns | 4
Output Bufter Turn-off Delay torr 0 15 20 0 20 ns ; 7
Write Cycle

MSM MSM MSM
5117100-60 | 5117100-70 | 5117100-80 .
Parameter Symboll err/TL JSITK/TL JS/TK/TL Unit [Note

Min, | Max. | Min. | Max. | Min. | Max.
Write Commang Set-up Time twes | O — 0 — 0 — [ns |9
Write Command Hold Time twe | 10 — 1018 4 — (19 1 — [0S | —
Write Command Hoid Time referenced to RAS | twcp | 45 — 55 — 60 — [ ns | —
Write Command Pulse Width twe 10 - 10 — 10 — | ns | —
Write Command to RAS Lead Time tawe | 15 — 20 — | 20 — lns } —
Write Command to TAS Lead Time towL 15 - 20 — 20 — |ns | —
Data Set-up Time tos 0 — 0 — 0 — | ns | —
Data Hold Time toH 15 — | 15 — 15 — |ns | —
Data Hold Time referenced to RAS tows | 50 | — 1 56 | — | 80 | — |ns | —

~3
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MSH MSM MSM
5117100-80 | 5117100-70 | 5117100-80 )
Parameter [Symbol JSTK/TL JSITHITL JSITK/TL Unit |Note
Min. | Max. | Min. | Max. | Min. | Max.
Read/Write Cycle Time twe | 130 | — 155 | — 175 | — 0S| —
RAS to WE Delay Time trwp | 60 — | 70 — 80 — |ns |9
GAS to WE Delay Time tws | 151 — 201 — 120 — |ns |9
Column Address to WE Delay Time tawo | 30 - — | 40 — ins | 9
Refresh Cycle
MSM MSM MSM
5117100-60 | 5117100-70 | 5117100-80 )
Parameter Symboll jskmL | JsKL | JsmiTL  |Unit[Note
Min. | Max. { Min. | Max.-| Min. } Max
TAS Set-up Time (CAS befare RAS) s | 10| — 10} — 10| — |ns]—
CAS Hotd Time (CAS before RAS) tewn | 20 ] — | 20 — | 20 — ins | —
WE to RAS Precharge Time (CAS before BAS) [ twap | 10 | — | 10 — | 10 — | ns| =
WE to RAS Hold Time (CAS before RAS) twre | 10 — 10 — 10 — s | —
RAS to CAS Precharge Time | tarc 10 - 10 — 10 — | ns | —
CTAS Precharge Time teen | 10 — | 10 — | 10 — |ns | —
Fast Page Mode Cycle
MSM MSM MSM
§117100-60 | 5117400-70 | $117100-80
Parameter Symbol =Tz dasl -V 7 s v ] 1C /T P T Unit Note
W I [ TR R VA R N I W T e
Min. | Max. | Min. | Max. | Mia. | Max
Fast Page Mode Cycle time tec 40 - 45 — 50 — ns | —
CAS Precharge Time (Fast Page Mode) tcp 10 — 10 — 10 — |ns | —
RAS Pulse Width (Fast Page Mode) irasp | 60 |100000] 70 100000 8O |100000{ ns | —
Access Time from CAS Precharge tcea | — 35 — | 40 — 45 [ ns [ 4
RAS Hold Time referenced to CAS Precharge tRcp | 35 — 40 - 45 — ns { —
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Fast Page Mode Read /Write Cycle

MSM MSM MSM
5117100-60 | 5117100-70 | 5117100-80
Parameter Symbol yserkm. | sl | gs/rkmL | UnitNote
Min. | Max. | Min, | Max. | Min. | Max
Fast Page Mode Read/Write Cycle Time trawg | 60 — 70 — 75 — ns | —
CAS Precharge to WE Delay Time teow | 35 | — 40 — 45 — 1nsi 9
Counter Test Cycle
MSM MSM MSM

5117100-60 | 5117100-70 | S5117100-80

Parameter Symboll ysrkmL | uskmL | Js/rkm [ Unit[Note
Min. | Max. | Min. | Max. | Min. | Max.
CAS Precharge Time e an _ an _ an _ ne | —
{CAS betore RAS Counter Test) i o A o -

Read,Write, Read/Write Refresh Cycle in the Test Mode

MSM MSM MSM
5117100-60 | 5117100-70 | 5117100-80
Parameter Symboll GS/TR/TL | JS/TKAL | JS/THAL |Unit Note
Min. | Max. | Min. [ Max. | Min. | Max.

Random Read or Write Cycle Time e 115 | — 135 | — 155 | — | ns | —
RAS Precharge Time tAp 40 | — 50 | — | 60 | — inms | —
RAAS Pulse Width tRas | 65 [10000] 75 [10000| 85 [10000| ns | —
CAS Pulse Width tcas | 20 [10000] 25 ([10000| 25 (10000 ns | —
Row Address Set-up Time TASR 0 — 0 — 0 — ns | —
Row Address Hold Time tRAH 10 — 10 — 10 — ns | —
Column Address Set-up Time tasc 0 — 0 — 0 — | s —
Column Address Hold Time tcAH 15 — 15 — 15 — ng | —
Column Address Hold Time referenced to RAS | tar 50 — 55 — 60 — | ns | —
RAS to TAS Delay Time tacp | 20 | 45 20 50 20 | 60 |[ns | 5

RAS to Column Address Delay Time tRAD 15 30 15 35 15 40 ns | 8

RAS Hold Time tasn | 20 — 25 — 25 — | ns | —
TAS Hold Time tesn | 88 | — 1 78 — 1 8 | — jns | —
CAS to RAS Precharge Time teap | 10 — 10 ~ 10 — {ns | —
Transition Time ty 3 80 3 50 3 50 | ns | 3

Refresh Pericd tREF — 32 - 32 - 32 |ms| —

%2
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MSM MSM MSM
S$117100-60 | 5117100-70 | 5117100-80
Parameter Symboll ysmirL | usmrerL | us/mmL |Unit Note

Min. | Max. [ Min. | Max. { Min. | Max,
Access Time from RAS ac | — | 65 — 1 75 — 1 8 ns 48
Access Time from CAS teac | — | 20| — | 25 — | 25 |ns a5
Access Time from Column Address taa — 35 — 40 — 45 ns | 4,
Read Command Set-up Time tres 0 — 0 — 0 — | ns
Read Gommand Hold Time referenced to CAS | tacx 0 — 0 — 0 - ns | 8
Read Command Hold Time referenced to RAS | tran ] - 0 — 0 — [ns | 8
Column Addres to RAS Lead Time tRAL 35 — 40 — 45 — jns|{—
CAS to Qutput in Low-Z iz | 6§ — ¢ — 1 0 { — [ns}i4
Output Buffer Turn-off Delay torF 0 15 0 20 0 20 | ns | 7
Write Cycle in the Test Mode

MSM MSM MSM
5117100-80 | §147¢00-70 | 5117100-80
Parameter Symbel  jgTOTL JSTKAL JSITK/TL Unit INote

Min. | Max. | Min. | Max. | Min. | Max.
Write Command Set-up Time twes | O — 0 — 0 — | |9
Write Command Hold Time twew § 10 - 15 — 15 — tns | —
Write Command Hold Time referenced to RAS | twcm | 45 — 55 — 60 — | ns | —
Write Command Pulse Width twp 10 - 10 — 10 - ns | —
Write Command to RAS Lead Time tawe | 16 | — | 20 | — { 20 — | s | —
Write Command to CAS Lead Time towe | 15 — | 20 — {20 — |ns | —
Data Set-up Time tos 0 — 0 -— 0 — |ns | —
Data Hold Time toy 15 - 15 — 15 — | ns | —
Data Hold Time referenced to RAS tovr | 50 — 55 — | 60 — | 0§ | —

10
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Read/Write Cycle In the Test Mode
MSM MSM MSM
5117100-60 | §117100-70 | 5117100-80
Parameter Symbol| aTr/TL JSITK/TL JS/TK/TL Unit [Note
Min. | Max. | Min. | Max. | Min. | Max.
Read/Write Cycle Time thwe | 135 —_ 160 — 180 — ins i —
RAS to WE Deiay Time tawo | 65 — | 75 — 85 — |ns |9
CAS to WE Delay Time towp | 20 — | 25 — | 25 — |ns |8
Column Address to WE Delay Time tawo [ 35 | — [ 40 — 45 — |ns |9
Refresh Cycle in the Test Mode
MSM MSM MSM
5117100-80 | 5117100-70 | 5117100-80
Parameter Symbol| yemkL JSITRITL JSITK/TL Unit |Note
Min, I M Min. | Max. ; Min. | Max,
CAS Set-up Time (CAS before RAS) tcsr 10 — 10 — 10 — | ns | —
TAC Lnld Tirma (AT hodnra DACY Frsm on J— a0 an _ o —
Vg IV PHT ' \\JHO UVIUIG nRojy wWHH (44 [ AN} &y "a
WE to RAS Precharge Time (CAS before RAS) | twap | 10 | — 10 - | 10 — |ns | —
WE 10 RAS Hold Time (CAS before RAS) twan | 10 — 10 — 10 — | ns | —
RAS to CAS Precharge Time tReC 10 — 10 — 10 — | ns | —
CAS Precharge Time teen | 10 — 10 — 10 — | ns | —
Fast Page Mode Cycie in the Test Mode
MSM MSM MSM
5117100-60 | 5117100-70 | 5117100-80
Parameter Symbol JSITK/TL JSITK/TL JS/TI/TL | Unit Note
Min. | Max. | Min, | Max. | Min, | Max.
Fast Page Mode Cycle time trg 45 — 50 — 55 — | nsj—
CAS Precharge Time (Fast Page Made) 1op 10 — 10 — 10 — | ns | —
RAS Pulse Width (Fast Page Mode) trasp | 65 [100000] 75 {100000] 85 [100000| ns | —
Access Time from CAS Precharge tcea | — 1 40 ] — | 45 — | 50 | ns |4
RAS Hold Time referenced to CAS Precharge | tancp | 40 | — 45 | — 50 — | ns|—

it

—
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MSM MSH MSM
§117100-60 | 5117100-70 | 5117100-80
Parameter Symbol JS/TK/TL JS/TKITL JSITK/TL Unit Note
Min. | Max. | Min. | Max. ] Min. | Max.
Fast Page Mode Read/Write Cycle Time teawe | 65 — 75 — 80 — s | —
TAS Precharge to WE Defay Time teew | 40| — 1 45| — | 50 ] — |ns| 9
Test Mede Cycle in the Test Mode
MSH MSM MSM
§117100-60 | 5117100-70 | 5117100-80 )
Parameter Symboll s mrTL JSITK/TL JS/TKTL | Unit Note
Min. | Max. | Min. [ Max. | Min. | Max.
WE Set-up Time twsh | 10 — 10 10 — | ns | —
WE Hold Time twp | 20 | — 20 — 20 — s | —
Counter Test Cycle in the Test Mode
MSM MSM MSM
_ ~ 5117100-60 | 5117100-70 | S5117100-80 )
Parameter Symboll 5L JSITR/TL JS/TR/TL | Unit Note
Min. | Max.} Min. | Max. | Min. | Max.
CAS Precharge Time wer | 40 _ 40 _ 40 — || =
(CAS before RAS Counter Test)

12
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Notes :

1.

oo

10.

An initial pause of 200ps is required after power-up, followed by 8 RAS cycles
before the proper device operation is achieved. In the case of using an internal
refresh counter, a minimum of 8 CAS cycles before RAS initialization cycles
instead of 8 RAS cycles are required.

AC measurements assume t = 5ns

ViH(min.) and V| (max.) are reference levels for measuring the timing of input
signals. Also transition times are measured between VY and V..

Measured with a load circuit equivalent to 2 TLL loads and 100pF.

Operation within the tgep(max.) iimit insures that tg s c(max.) can be met.
trepimax.) is specified as a reference point only. If trep is greater than the
specified trcp(max.) limit, then the access time is controlled by tcac.

Operation within the tRAD(max.) limit insures that tRAC(max.) can be met.
tRAD{max.) is specified as a reference point only. If tRAD is greater than the
specified tRAD(max.) limit , then the access time is controlled by tAA.

twes: tRwh, tcwb, tawp and tcpw are not restrictive operating parameters. They
are included in the data sheet as electrical characteristics only. If tywsC= twCs (min.),
the cycle is an early write cycle and the data out pin will remain as an open circuit
(high impedance} through the entire cycle. If trwp2tRwD(min.),tcwp2tewplmin.),
tAWD2tAWD(min.), and tcpw2tcpw(min.), then the cycle is a read /write cycle and
the 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.

WE, CAS before RAS Cycle (Test mode in Cycle) puts the device into "Test Mode”. |
And "CAS before RAS Refresh Cycle" or "RAS only Refresh Cycle" puts it back int

mito
"MNrnwmanl MAAAAA" T "Tack RAAAA" bha DARM ic inbnasmalley arnvanionad e B1IK vonede hay
INUSLILAE IVIUT 00 100 IVIVUT |, UIC AUV aD 1Taciiiadn AluLcla Uy Jiain WUTAs Uy

ot
32 bits, and data is written into 32 sectors in parallel and is retrieved the same way. \

AQ {Column}, Al {Column), A10 (Column), A1l (Row), All {Column) are not used. If

upon reading, all bits are equal ( all "H"s or "L"s), the data output pin indicates an

"H". If any of the bits differed, the data output pin would indicate an "L". In "Test |
Mndp"’, thelsM x 1 DRAM can betested as ifit were a 512K x 1 DRAM. '

SVARIST y = aNVL A 2 AN SANE LAt = e iwhe R R Ae YV WA W T owaddh A 5 RIS

Oy crr
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