2,097,152-Word x 8-Bit DYNAMIC RAM : FAST PAGE MODE TYPE WITH EDO

DESCRIPTION

The MSM5116805A is a 2,097,152-word x 8-bit dynamic RAM fabricated in OKI's CMOSsilicon gate

chnology. The MSMS116805A achieves hich integratio need overation, a low-power

technology. The MSM5116805A achieves high integration, high-speed operation, and lov

consumption due to quadruple polysilicon double metal CMOS. The M5M5116805A is available in
a 28-pin plastic SOJ or 28-pin plastic TSOP.

FEATURES

s 2.097.152-word x 8-bit r‘nnﬁaurahnn

* Single 5V power supply, +10% tolerance
d u‘lp‘ul :TIL Con‘lpaumt:, low l.lll.)ul Capa citance

* Output :TTL compatible, 3-state
* Refresh :4096 cycles/64 ms

e Fact naona made writh ETYY mraad madifir winita panahility

e Fast page mode with EDQ, read modify write capabilit

¢ CAS before RAS refresh, hidden refresh, RAS-only refresh capability
* Multi-bit test mode capability

* Package options:

28-Pin 400 mil plastic SOJ (50J]28-P400) (Product MSM5116805A-xx]5}
AD_T: L AN 1 1L, TRMD FTOMDYO DANA T RACNACT 1 LONE A -IS-IQ
L0~ I 4UU 1INkt Pldh(l(_ LOAJE LI L0 =HIU~INJ \l ruuuu IVLIIVIO T 1O0UODA-XX

xx indicates speed rank.

PRODUCT FAMILY

— Access Time (Max.) Cyc_:_tg Ti_me Power Dissipation

T taac | tas | toac | toea {Min.) Operating (Max.)| Standby (Max.)
MSM51168054-60 60ns [ 30ns |15ns [ 15ns 110 ns 605 mwW
MSMS5116805A-70 70ns | 35ns | 20ns | 20ns 130 ns 550 mW 5.5 mW
MSMS5116805A-80 80ns |40ns | 20ns [20ns | 150 ns 495 MW
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MSM5116805A OKI Semiconductor

PIN CONFIGURATION (TOP VIEW)

Vee[1 28] vss Ve[| o 28] Vs
pe1l2] O O Foes  boi[Z] 27] D08
Da2[3] 26) D07 DQ2{3] 26] pO7
pa3[4] os) pos  DQ3[4] 25] DQ6
DO4[5 ] 24) D05 DQ4[5] 24] bas5
RAS[7] 22 OF  RAS(7] 22] OF
A11R[8] 21] AR A11R([B) 21] AR
A10R[9] 20] A8 A10R{9] 20] A8
AO0[10] 19] A7 AD{10| 19] A7
A1[11] 18] A6 A{1] 18] A6
A2[12] 7] a5 A2[T2 7] A5
M3 _ [i6] Ad A3[13] 16] A4
vee[ld O O [lves  Veo[id 15] Vas
28-Pin Plastic S0J 26-Pin Plastic TSOP
(K Type)
Pin Name Function
f“o ) 58'_ Address Input
ASH - AT1RK
RAS | Row Address Strobe
TAS Column Address Sirobe
DQ1 - DQ8B Data Input/Data Qutput
OF Quiput Enabie
WE Write Enable
Ve Power Supply {5 V)
Vsg Ground (O V)

Note:  The same power supply voltage must be provided to every V¢ pin, and the same GND

&

tof 3
vnliacra laval must be

ars dnd bo neroees LT saies
vUllEg T ICVEL L v

proviaea o every vgg pin.
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OKI Semiconductor MSM5116805A
BLOCK DIAGRAM
. WE [i]3
Tord
AS * Gemlrg or . - |
—_— Il ' _ﬂc "Ol ™ -—B’\ Outout -z
CAS ontroller LJ Butfers ,_I
I IL' I DO - DO
~ Column "
9 ) Address 8 > Column Decoders tnput
I—’:‘> Buffers. —V Etau fors (2.
3 b
i Y = w1 |
A - AB Ar:::::; ] Retrosn Sense Amplifiers <‘§l> selector (B
Counter Control Clock ¥ ¥
T
: ¥ L
9 Row Aow
Add Memo
O N L W cels
Voo ——4—»
On Chip
] ™= \igg Generator
On Chip
» Wee Generator

Vsg
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MSM5116805A OKI Semiconductor

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symboi Rating Unit
Voitage on Any Pin Relative to Vgs V1 -10t0790 v
Short Circuit Qutput Current los 50 mA
Power Dissipation Pp* 1 W
Operatina Tamnerature T.or Nto 70 s
el ¥ T eirpvIALGT Y apr (LR LU Y]
Storage Temperature Tetg -55t0 150 °C
* Ta=25C
Recommended Operating Conditions (Ta = 0°C o 70°C)
Paramaeter Symbol Min. Typ. Max. Unit
Voo 45 §0 55 v
Power Supply Voltage =
Vss 0 0 0 v
Input High Voitage Viu 24 —_ 6.5 v
Input Low Voltage ViL -1.0 — 0.8 v
H vitane
apaciiance (Ve = 5V £10%, Ta = 25°C, f= 1 MHz)
Parameter Symbol Typ. Max. Unit
input Capacitance . _ R
{AD - AB, A9R - AT1R) Lt - ° pr
Input Capacitance (RAS, CAS, WE, OF) Cinz - 7 pF
QOutput Capacitance (DQ1 - DQ8) Cio — 7 pF
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OKI Semiconductor MSM5116805A
DC Characteristics (Vg = 5V £10%, Ta = 0°C to 70°C)
I MSM5116805/MSM5116805 MSM5116805
Parameter Symboll  Condition A-60 A-T0 A-80 Unit Note
Min. | Max. | Min. | Max. | Min. | Max,
Output High Voltage VoH |lon =-5.0 mA 24 Vee 24 Vee 2.4 Vee v
Output Low Voitage VoL [foL=4.2mA 0 0.4 1] 0.4 0 04 v
OV<V|<B.5VY,
Input Leakage Gurrent il |Al other pins not -i0 10 -0 10 =10 10 | pA
under test =0V
Outruit | askana Currant [ DG disable —1N in 1N in ~1n in A
T TEmE R Y lovevgs55V ~ v = - e R Rl
Average Power BEE TES runlinn
Supply Current loet ; "“_‘ "MT” L~ 1l — o | — 9 | mA |12
(Operating) Re = Min
Power Supply _E C_§ =Vu — 2 — 2 — 2
Current (Stancby) hocz |RAS, CAS — 1 —_ 1 — 1 mA | 1
2V 02V
Average Power HAS cycling,
Supply Current iccs [CAS = Vi — |16 | — [100 | — 90 | mA|1.2
{RAS-only Refresh) trg = Min
N RAS = Vi,
FUWET ol lnne PRE _ v —_ [3 — [ —_ 3 mA 1
Current (Standby) e Bau-—el::ble ¥ ¥ R e
Average Power ,
Supply Current lecs g;ﬂ;gm — 10| — |w00] — | 90 {mau2
{CAS before RAS Refresh)
Average Power RAS =V,
Supply Current leer |CAS cycling, — 100 — | 90 | — 80 ! mA 13
{Fast Page Mode} tpg = Min.
Notes: 1. lcc Max. is specified as icc for output open condition:

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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MSM5116805A

OKI Semiconductor

AC Characteristics (1/2)

(Vec =5V +10%, Ta=0°C 10 70°C) Note 1,2, 3,12 13

MSMS5116805MSM5116805MSM5116805
Parameter Symboff  A-60 A-70 A-80 Unit | Note
Min, | Max. | Min. | Max. | Min. | Max.
Random Read or Write Cycle Time tRe | 110 ] — [ 130 | — | 150 | — ns
Read Modify Write Gycle Tims we | 150 | — 180 | — jJ 200 | — ns
Fast Page Mode Cycle Time twpe | 25 — 30 — 35 — ns
E;s:“tl:??'::node Read Modify Write topwe | 80 _ g5 — 10| = | ns
Access Time from RAS thae | — 60 — 70 — 80 | ns [4,56
Access Time from CAS teac | — 15 — 20 — 20 ns | 4,5
Access Time from Column Address tan - 30 —_ 35 — 40 ns | 4,6
Access Time from CAS Precharge tepa | — 35 — 40 _ 45 | ns | 4
Access Time from OF tora | — 15 — 20 — 20 ns 4
Output Low impedance Time from CAS oLz 0 — ] — 0 — | ns | 4
Data Output Hold After CAS Low oow | 3 15 3 15 3 15 nsg
CAS to Data Output Butfer Turn-off Delay Time | tcez 3 15 3 15 3 15 ns | 7.8
RAS to Data Output Butfer Turn-off Delay Time| trez 3 15 K) 15 3 15 ns | 7,8
OF 1o Data Qutput Buffer Turn-off Delay Time | togz | 3 15 3 15 3 15 [ ns | 7
WE to Data Qutput Buffer Turn-off Delay Time| twez 3 15 3 15 3 15 ns 7
Transition Time fr 3 50 3 50 3 50 ns 3
Refresh Period iReF | — 64 - 64 —_ 64 ms
RAS Precharge Time the | 40 | — | 50 } — | 60 | — | ns
RAS Pulse Width LGTS 60 {10,000 70 |10,000i 80 |[10,000| ns
RAS Pulse Width (Fast Page Mode with EDO)| taasp | 60 [100000| 70 {100.000] 80 [100.000| ns
RAS Hold Time trsy | 15 — | 20 — |20 | — | ns
RAS Hold Time referenced to O toou ] 18 | — ool — 12l — |ns
CAS Precharge Time (Fast Page Mode with EDOY  1¢p 10 — 0 — 10 — | ns
CAS Pulse Width tcas 10 10,0000 10 1100001 15 110,000{ ns
CAS Hold Time sy | 40 — 45 - 50 — | ns
TAS to RAS Precharge Time ttap | 5 — 5 — 5 — | ns
CAS to RAS Precharge Time ipcp | 35 — 40 — 45 — | ms
OF Hoid Time from TAS (DQ Disable) tewo | 5 — 10 10 ns
RAS to CAS Delay Time theo | 20 45 20 50 20 80 ns 5
RAS to Column Address Delay Time trap | 15 30 15 35 15 40 ns 6
RAS to Second CTAS Delay Time tascn | 60 — 70 — 80 — | ns
Row Address Set-up Time task 0 — 0 — 0 —_ ns
Row Address Hold Time trau 10 — 10 —— 10 — ns
Column Address Set-up Time tasc 0 — 0 — 0 — s
Column Address Hold Time toaw | 15 — 15 - 15 —_ ns
Column Address Hoid Time from RAS tan | 40 — 45 — | 80 — | ns
Cotumn Address to HAS Lead Time thae | 30 — K1 - 40 ~ | ns
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OKI Semiconductor MSM5116805A

AC Characteristics (2/2)
{Vee =5V £10%, Ta = 0°C to 70°C) Note 1,2,3,12,13

MSM5116805 MSMS116805MSM5116805
Parameter Symbol A-60 A-70 A-80 Unit | Note
Min, | Max, | Min, | Max, | Min, | Max.

Read Command Set-up Time tRes 0 — 0 — 0 —_ ns

Read Command Hold Time tacH 0 — 0 - 1] — ns 9
Read Command Hold Time referenced toRAS | tggy | O — 0 — 0 — ns 9
Write Command Set-up Time twes | O —_ 0 — 0 — | ns | 10
Write Command Hold Time twen | 10 —-— 15 — 15 — ns

Write Command Hold Time from RAS twen | 40 | — | 45 | — | 50 | — | ns

Write Command Puise Width twp 10 — 15 - 15 —_ ns

WE Pulse Width (DQ Disable) twrE 5 — 10 — 10 —_ ns

'OE Command Hold Time toen | 15 —_ 20 — 20 — ns

OE Precharge Time toep | 10 — 10 — 10 — | ns

OE Command Hold Time tocw | 10 —_ 10 — 10 — ns

Write Command to RAS Lead Time tawL | 15 — 20 -— 20 — ns

Write Command to CAS Lead Time towe | 15 { — | 20 | — | 20 | — | ns
Data-in Set-up Time tps 0 — 0 — 0 — ng 1 4
Data-in Hold Time pH 15 —_ 15 — 15 — ns 1
Data-in Hold Time from RAS toun | 40 — 45 — | 80t — | ns

OF to Data-in Delay Time forp | 15 — 15 — 15 — | 78
CAS to WE Delay Time tewp | 35 — 45 — 45 —_ ns | 10
Golumn Address to WE Delay Time tawp | 50 — 60 — | 65 — | ns

HAS to WE Delay Time thwp | 80 — 95 — | 105 — ns | i0
TAS Precharge WE Delay Time tepwn | 59 —_ 65 — 70 — | ns | 10
TAS Active Delay Time from RAS Precharge | tgpc | 5 — 5 — 5 — ns

RAS to TAS Set-up Time (CAS before RAS)| tesn | 5 — 5 —_ 5 — ns

RAS to TAS Hold Time (CAS betore BAS) | tcur | 10 — 15 — | 15 — | ns

CAS Precharge Time (Refresh Gounter Test)| tepr | 20 — 30 — 40 | — | ns

WE to RAS Precharge Time (CAS before RAS)| twap | 10 — 10 — 10 ~ | ns

WE Hold Time from RAS (CAS betore RAS)! twpy | 10 | — 10 | — | 10 | — | ns

RAS 10 WE Set-up Time (Test Mode) twrs | 10 | — 1 10 ] — 110 [ — |ns

RAS to WE Hold Time {Test Mode) twrw | 10 — 10 — 10 — | ns
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MSM5116805A OKI Semiconductor

Notes:

366

1.
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11.

12.

13.

A start-up delay of 200 us is required after power-up, followed by a minimum of eight
initialization cycles (RAS- only refresh or CASbefore RAS refresh) before proper device
operation is achieved.

ristics assume tT= 5 ns.

Viy (Min.) and V), (Max.) are reference levels for measuring input timing signals.
Transition imes (t1) are measured between Vi and Vi

ASLRIC0 DETWER vie-

Operation within the tep (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, access time is controlled by teac.

Operation within the tpap (Max.} limit ensures that tg o {Max.) can be met.
traD (Max.) is specified as a reference point only. If tgop is greater than the specified

tn am (Max.) limit, access time is controlled by k. 2
RAD (viax.) ; access ime is controlled by £4 4.

tcez (Max.), trpz (Max.), twgz (Max.) and topz (Max.) define the time at which the
output achieves the open circuit condition and are not referenced to output voltage
levels.

tcgz and trgz must be satisfied for open circuit condition.
trCH or tpry must be satisfied for a read cycle.

twcs: tcwps tRwD: tawpand topiyp are not restrictive operating parameters. They are
included in the data sheet as electrical characteristics only. If twes 2 bwes (Min), the
cycleis an early write cycle and the data out will remain open circuit (high impedance)
throughout the entire cycle If town2 tCWD (Min ). tRWD> tRWD (Min.}, tawD 2 tawp
(Min. Yand terwn = LLVWU {Min. ), thec Ly\.u: isaread m luuuuy wiite CYC]E 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.

These parameters are referenced to CASleading edgein an early writecycle, an
leading edge in an OE control write cycle or a read modify write cycle.

0

The test mode is initiated by performing a WE and CAS before RAS refresh cycle.
This mode is latched and remains in effect until the exit nrr-]p is msnerated

Lo can PR Y ¢ 3 A

1 }“u: testimode bpeuucu in this data sheet is a 2-bit parauel test function. CA8is not
used. In aread cycle, if all internal bits are equal, the DQ pin will indicate a high
level. If any internal bits are not equal, the DQ pin will indicate a low level.
The test mode is cleared and the memory device returned to its normal operatmg
state by nerfnrmmo a RAS-onlv refrech cveleora CAS before RAS refresh cy

erffor L2y s e allAao Delor

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 cycle by adding the
above value to the snecified valae in thic data sheet

QLT O R SpelAnneC Vake a5 Aata STt

See ADDENDUM L for AC Timing Waveforms




