OKI1I Semiconductor
MSM51V17100

16,777,216-Word x 1-Bit DYNAMIC RAM : FAST PAGE MODE TYPE

DESCRIPTION

The MSM51V17100 is a new generation dynamic organized as 16,777,216-word x 1-bit.
The technology used to fabricate the MSM51V17100 is OKI's CMOS silicon gate process technology.
The device operates at a single 3.3V power supply. lts I/O pins are LVTTL compatible.

FEATURES

* Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell
* 16,777,216-word x 1-bit organization

* Single 3.3V power supply, £10% tolerance

¢ Input:  LVTTL compatible

* Output: LVTTL compatible, tristate

* Refresh: 2048 cycles/32ms

* Common I/0O capability using "Early-Write" operation

* Fast Page Mode, Read Modify Write capability

* Read Modify Write capability .

* CAS before RAS refresh, Hidden refresh, RAS only refresh capabili ty
* Fast Page Mode capability

* Multi bit test mode capability

* Package:
28-Pin 400mil Plastic SOJ (50J28-P-400)
28-Pin 400mil Plastic TSOP  {TSOP28-P-400-K) (TSOP28-P-400-L)

PRODUCT FAMILY

Family Access Time (Max.) Cycle Time Power Dissipation
trac taa teac (Min.)  Operating (Max.) Standby {(Max.)
MSM51V17100 - 60 60ns 30ns 15ns 110ns 432mwW
MSM51Vi7100 - 70 70ns 35ns 20ns 130ns J9B6mw 1.8mW
MSM51V17100 - 80 80ns 40ns 20ns 150ns 360mw
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OKI Serniconductor

PIN CONFIGURATION ({TOP VIEW)

Vee [1] E Vss Vee [1] 28] Vss Vs [28] 1] Vee
D [2] 27| Doyr om (2] 27] Dour Dour [27) 2] Diy
ne [3] 26] ne nc (3] 26] e ne 26} 3] ne
WE [4] 25] TAS we [4] 25| oAs TAS [25] 4w
ms(s] 5 [dne ms(s] 3 [ne neld & [Slmes
ai(6] &  [3lag mife] & [alag nol3 & [Elan
- < <l
aoe] 2 [E@as aofs] 2 [0)as R0 2 [9aw
sl 5 (19 a2 (a7 arlle] = Tlao
A1 [11] 18] A6 A1 1] 8] a6 A6 [18] [11] At
A2 [12] 17] as Az [12] 7] As As 17| 12] o
A3 [13 16] Ag a3 [13 6] Ag a4 16 13] a3
Vg [14] 15] vs Vee [14 [15] vss Vss [15 14] vee
28-PIN SOJ 28-PIN TSGP 28-PIN TSOP
(K TYPE) (L TYPE)
Pin Name Function
A0 - AN Address Input
RAS Row Address Strobe
CAS Column Address Strabe
Dy Data Input
Dayr Data Output
WE Write Enable
Vee Power Supply (3.3V)
Vss Ground (0V)
NC No Connection

Note: Same power supply voltage must be provided to every Ve pin,
and same GND voltage level must be provided to every Vgg pin.
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OXI Semiconductor MSMS1V17100

FUNCTIONAL BLOCK DIAGRAM

RAS ———= _ ‘ -
Timing Timing
Generator I Generator
CAS ! |
| Column r Write S
”1_%!\/‘ Address @D%%':g;?s Clock |les——- e WE
Buffers Generator
|
Internal Refresh ™
AO - A1l Sense 10 Output
0-A C g‘;ﬂﬁ:ﬁ ™~ C&g'c’;" Amps Selector Butfer [ Dour
4 J
}— |
. Row
Li ] Row Word Memory Input e
L12 /| Address 121, coders Drivers Cells Buiter [ O
Butfers .
VSS — - On'Chip VBB
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MSM51V17100

OKI Semiconductor

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Voltage on Any Pin Relativeto Vsg vt 051046 v
Short Circuit Output Current los 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr Oto 70 °C
Storage Temperature Tstg -5510 150 °C
*: Ta=25°C
Recommended Operating Conditions (Ta = 010 70°C)
Parameter Symbol Min. Typ. Max. Unit
Vee 3.0 3.3 36 v
Power Supply Voltage Ves 0 0 0 v
Input High Voltage ViH 2.0 — Voo + 0.3 v
input Low Voltage ViL -0.3 —_ 08 v
Capacitance (Voo = 3.0to 3.6V, Ta = 25°C, 1 = 1MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (AQ - A11, Din) Cini — 6 pF
Input Capacitance (RAS, CAS, WE) Cinz — 7 pF
Output Capacitance {Dour) Cout — 7 pF
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OKI Semiconductor

MSM51V17100

DC Characteristics

(Voo = 3.0V t0 3.6V, Ta = 0 to 70°C)

MSM MSM MSM
Parameter Symbol Condition S1V17100-60(51V17100-70/51V17100-80 Unit | Note
Min. [Max.|Min. |Max.| Min. [Max.

Output High Voltage Vo lom = -2.0mA 24 [ Voo | 24 | Voo | 24 | Voo ) B
Output Low Voltage Vo | loL=2.0mA 0 |04/ 0 /04,0 D4} V e

OV < V)< Ve +0.3V;
Input Leakage Current I All other pins not 10 10 |10 | 10 | =10 | 10 | pA

unger test = OV
Output Leakage Current | o g@‘f\joofg'ﬁf, —10] 10 {-10] 10 |-10] 10 | pa
Average Power R TRE
Supply Current oo | o oI ag b qr0 | — 100 | mA | 1.2
(Operating) AC = L.

RAS, CAS =V, — —_ —
Power Supply | 5, CAS = Vi 2 2 2 A 1
Current (Standby) 2 | BAS,TAS>Vec-02v| — |05 | — |05 | — | 05
Average Power RAS cycling
Supply Current les | CAS =V — |120| — | 110) ~ {100 | mA | 1,2
(RAS Only Refresh) tre = Min

BAS =V
Power Supply —

lees | CAS = Vi — {5 | —|5{—1| 5| mA 1

Current (Standby) Dour = Enable
Average Power = .

RAS cycling
Supply Current s | mae "AS — 11200 — |10 | — | 100 | mA | 1.2
(CAS Before RAS Refresh) CAS before RAS
Average Power RAS =y
Supply Current lccz | CAS cycling — 10| — (100 — |90 | mA | 13
{(Fast Page Mode) tec = Min.

Notes: 1.

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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OKI Semiconductor

AC Characteristics (1/2)

(Voo = 3.0V 10 3.6V, Ta=01to 70°C) Note 1,2, 3, 10,11

MSM MSM MSM
Parameter Symbol [51V17100-60/51V17100-70/51V17100-80 Unit | Note
Min. { Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tae 110y — | 130 | — | 150 | — ns
Read Modifty Write Cycle Time tRmw 130 —_ 155 — 175 - ns
Fast Page Mode Cycle Time tec 40 — 45 — 50 — ns
Fast Page Mode Read Modify Write Cycle Timd  Tprmw 8BS —_ 100 — 105 — ns
Access Time from BAS tRAG — 60 — 70 — 80 ns (4,58
Access Time from CAS teac — | 15| — |2 | —| 20 ns | 4,5
Access Time from Column Address tan — 30 —_ a5 —_ 40 ns 4,6
Access Time from CAS Precharge tcpa — | 35 — | 40 | — | 45 ns 4
Output Low Impedance Time from CAS | tgiz 0 — 0 — 0 — ns 4
Output Buffer Turn-off Delay Time torF 0 15 0 20 0 20 ns 7
Transition Time tr 3 50 3 50 3 50 ns 3
Refresh Period tREF — 32 —_ 32 —_ 32 ms
RAS Precharge Time trp 40 — 50 — 60 — ns
RAS Pulse Width tRas 60 |10,000| 70 {10,000 80 |10000| ns
RAS Pulse Width (Fast Page Mode) tRasP 60 [100,000f 70 [100,000f 80 [100,000| ns
RAS Hold Time tRSH 15 —_ 20 - 20 — ns
CAS Precharge Time tep 10 | — 10 — 10 — ns
CAS Pulse Width tcas 15 |10,000| 20 |10,000( 20 [10,000| ns
CAS Hald Time tosH 60 — 70 — 80 - ns
CAS 10 RAS Precharge Time tcpp 0| — 10| — | 10| — ns
RAS to CAS Delay Time taco 20 45 20 50 20 60 ns 5
RAS to Column Address Delay Time tpap 15 30 15 35 15 40 ns 6
Row Address Set-up Time tasm 0 — 0 _— 0 —_ ns .
Row Address Hold Time tRAH 10 -— 10 —_ 10 — ns
Column Address Set-up Time tasc 0 — 0 — ¢ — ns
Column Address Hold Time {caH 15 —_ 15 — 15 — ns
Column Address Hold Time from RAS tan 50 — 55 — 60 — ns
Column Address to RAS Lead Time tRAL 0 | — | 35 | — | 40 | — ns
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OKIX Semiconductor MSM51V17100

AC Characteristics (2/2)
{Vee =3.0V10 3.6V, Ta=0to 70°C) Note 1, 2, 3, 10, 11

MSM MSM MSM
Parameter Symbol [51V17100-60[51V17100-70{51V17100-80| Unit | Note
Min. | Max. | Min. | Max. | Min. [Max. | |

Read Command Set-up Time tacs ] —_ 0 — 0 — ns

Read Command Hold Time tacH 0 — 0 -— ] — ns 8
Read Command Hold Time Reference to RAS| trry 0 — 0 — 0 — ns 8
Write Command Set-up Time twes 0 —_ 0 —_ 0 — ns 9
Write Command Hold Time tweH 10 — 15 — 15 —_ ns

Write Command Pulse Width twp 10 — 10 — 10 — ns

Write Command Hold Time from RAS twer 45 — 55 — 60 — ns

Write Command to CAS Lead Time towe 15 - 20 — | 2 | — ns

Write Command to RAS Lead Time we [ 18 | — P2 | — | 20 | — | s |
Data-in Set-up Time tos 0 — 0 — 0 — ns 12
Data-in Hold Time ton 15 — 15 — 15 — ns 12
Data-in Hold Time frem RAS torR 50 — 55 — 60 . ns

TAS to WE Delay Time towp | 15 | — | 20 | — | 20 | — | ms 9
Column Address to WE Delay Time twp | 30 § — { 35 | — | 40 | — | ns 9
RAS to WE Delay Time tRWD 60 | — | 90 | — | 80 | — ns 9
CAS Precharge WE Delay Time tepwo | 35 — | 40 — | 45 — ns 9
CAS Active Delay from RAS Precharge trec 0| — | 10| — 10 | — ns )
RAS to CAS Set-up Time (CAS Before RAS)| tcsh 10 | — 10 — 10 — ns

RAS to TAS Hoid Time (CAS Before RAS)| tcha 20 | — |2 | — |20 | — ns

CAS Precharge Time (Refresh Counter Test)|  tepr 0 | — [ 40 | — | a0 | — | ns

WE to RAS Precharge Time (CAS Before RAS]  twne W | — 10| — 10| —1 n

WE Hold Time from (CAS Before RAS ) | twan 0 — 10| — | 10] — ns

RAS to WE Set-up Time (Test Mode) twsr W | — [ 10 — | 10| — ns

RAS to WE Hold Time (Test Mode) twHR 20 | — | 20§ — 20 | — ns




MSM51V17100 OKI Semiconductor

Notes: 1.

10.

11.

12,
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Aninitial pause of 200us is required after power-up followed by aminimum of eight
initialization cycles (RAS only refresh cycle or CAS before RAS refresh cycle} before
proper device operation is achieved. In case of using internal refresh counter, a
minimum of eight CAS before RAS initialization cycles is required.

The AC characteristics assume t7 = 5ns.

VipMin.) and V) (Max.} are reference levels of inputsignals for timing measurement.
Transition times (ty) are measured between Vi and V.

Measured with a load circuit equivalent to 1 TLL load and 100pF.
Output timing reference levels are Von = 2.0V and Vg = 0.8V.

Operation within the tgep(Max.) limit insures that trac(Max.) can be met.
trep(Max ) is specified as a reference point only; if trep is greater than the specified
trep(Max.) limit, then access time is controlled by teac.

Operation within the tg sp(Max.) limit insures that trac(Max.) can be met.
trap(Max.) is specified as a reference pointonly; if tg spis greater than the s pecified
trap(Max.) limit, then access time is controlled by tsa.

torr(Max.) defines the time at which the output achieves the open circuit condition
and is not referenced to output voltage levels.

Either trcy or trry must be satisfied for a read cycle.

twes: tRwD. tewp, tawp and topwp are not restrictive operating parameters. They
areincluded in the data sheet as electrical characteristics only; if twes 2 twes(Min),
the cycle is an early write cycle and data out pin will remain open circuit (high
impedance) through the entire cycle; if tryyp > trwp(Min.), tewp 2 tewpMin),
tawp 2tawp(Min.), and tepwp 2 tepwp(Min.), the cycleis aread modify write cycle
and data out will contain data read from the selected cell; if neither of the above sets
of conditions issatisfied, the condition of the data out (ataccess time) isindeterminate.

The test mode is initiated by performing a WE and CAS before RAS refresh cycle.
This mode is latched and remain in effect until the exit cycle is generated. The test
mode specified in this data sheet is 32-bit parallel test function. RA11, CAD, CA1l,
CAl10and CAlt are notused. In aread cycle, if all internal bits are equal, the data
outputpinwillindicate a high level. Ifany internal bits are not equal, the data ouput
pin will indicate a low level. The test mode is cleared and the memory device
returned to its normal operational state by performing a RAS only refresh cycle or
CAS before RAS refresh cycle.

Inatest mode read cycle, the value of access time parameters is delayed for 5 ns for
the specified value. These parameters should be specified in test mode cycles by
adding the above value to specified value in this data sheet.

These parameters are referenced to CAS leading edge in an early write cycle or to
WE leading edge in a read modify write cycle,
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Read Modify Write Cycle
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Hidden Refresh Write Cycle

1RC
1RAS tRp L 1Ras
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MSM51V1I7100

Fast Page Mode Writa Cycle
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Fast Page Mode Read Modify Write Cycle
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tReD tcas tcp tcas top tcas 1cRp)
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tRwD tepwp - tepwd t RWL
1RCS! fcwn| tewd towp tcw_i. tcwo }
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ViH - 1 A 3
Vi —W tawn \_7‘/ tawp _S\_y~/ tAwD SY]~/
trac L tcea | tepa fee-
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Valid Data

j Valid Data -)J Valid Data j

"H or 'L
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Vi —_/

V|H -
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Note: A0-A11,Din="H" or"" o or "L
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CAS Before RAS Refresh Counter Test Cycle

t RAS i

_ RP
— t RSH :
RAS Vi - XK |
Vie - . / i
tesa | teHR teer tcas
CAS V- ‘\[‘ IJ; ::“‘\r\
ViL - T 7

Tasc teaH |

AO - AT1 \\;:»:: mﬁ; cmumrtrCAG ////////////////////////////////////////
N \,:L: :WHF *iw,f r‘!.ﬂ_gs__._ ‘j@ﬁ - o tra
ViL - W W = W
Y/ BN ”"*///////////{///////////////////////////////
Din \\;:f: 7 / Valid :)ala TW/////////////////////////////////////A
Read Modify Write Cycie < teae ROFEL oy
Dour ng: tM;%g‘\ tcW\L/auml Data %
WE 3:[1: WZ IR tecs s XX:W

Hart
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