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

The MSM5116100A is a new generation dynamic organized as 16,777,216 word x 1-bit.
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Thetact WMGiOgY Lisea to fabricate the MSM5116 100A is OKI's CMOS silicon gate process tecnnmogy .

The device operates at a single 5V power supply. Its /O pins are TTL compatible.
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* Silicon gate, guadruple polysilicon CMOS, 1 transistor memory cell
* 16,777,216 word x 1 bit organization

* Single 5V power supply, 110% tolerance

* Inpui:  TTL compatible

* Output: TTL compatible, tristate

* Refresh: 4096 cycles/64ms

o (T amavmnnn T /) AA—AL Tidwr ssnimer "Hauler TAT LI N

*LOmMmMmon L/ v n.ayauuuy USiNg csany-vviite Opera tion

* Fast Page Mode, Read Modify Write capability

» CAS before RAS refresh, Hidden refresh, KAS only refresh capability
* Multi bit test mode capability

* Package:
26-Pin 300mil Plastic 50j {80j26/24-F-300)
26-Pin 300mil Plastic TSOP  (TSOF26/24-P-300-K) (TSOP26/24-P-300-1)
PRODUCT FAMILY
Family Access Time (Max] | cycle Time rFower Dissipation
i trac | taa | tcac (Min.) Operating (Max.} | Standby (Max.)
MSMS5116100A-60 60ns | 30ns | 15ns 110ns 495mwW
MSM5116100A-70 70ns | 35ns | 20ns 130ns 440mwW 5.5mw
MSM5116100A-80 80ns | 40ns | 20ns 150ns 385mw




MSM5116100A

OKI Semiconductor

PIN CONFIGURATION (TOP VIEW)
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26-PIN SOJ 26-PIN TSQP
(K TYPE)
Pin Names Function
AD - AT1 Address Input
RAS Raw Address Strobe
CAS Coiumn Address Strobe
Diy Data Input
Dour Data Outpui
WE Write Enable
Ve Power Supply (5V)
Vss Ground (0V)
NC Ne Connection

Note: Same power supply voltage must be prov
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and same GND voltage level must be provided to every Vgg pin.
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FUNCTIONAL BLOCK DIAGRAM
HAS Timing ™ Timing
Generator ./ ~ |Generator
TAS ! > I
Column | Write _
2] Address N oM || ek e WE
Y| Buffer VTR | Generator
AD-AT [ X(‘iigmai Refresh Sensa 1 wn ™ Output
- ress || Control welav LA WULp UL DOUT
Counter _ Clock mp - Selector - Buffer "
i 1
N Row | Row " word [ Memory input 0
L33 | AOreSS BeA pecoder | | Driver Cell Butfer N
Buftfer . -~
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Ve -
VSS R On-chip VBB
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MSM5116100A OKI Semiconductor
El ECTRICAI CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Rating Unit
;l:l‘tgge on Any Pin Relative Vr ~10t07.0 v
Short Gircuit Output Current los 50 mA
Power Dissipation Pn* 1 w
Operating Temperature Topr 0to70 °C
Storage Temperature Targ =55 10 150 °C
* Ta=25°C
Recommended Operating Conditions (Ta— 03 bn 70O
pra= L0 IV
Parameter Symbol Min, Typ. Max. Unit
Power Supply Voltage Voe 43 50 5.3 v
pply Yolag Vss 0 0 0 v
Input High Voltage Vin 24 - 6.5 v
Input Low Voltage ViL -1.0 — 08 v
Capacitance (Vg = 5V  10%, Ta = 25°C, { = 1MHz)
Parameter Symbol Tvp. Max. Unit
input Capacitance (AO - At1, Din} Cint — 6 pF
Input Capacitance (RAS, TAS, WE) Cinz - 7 pF
n...a..o CEFEC"’E"CG 1 Yy Py e —_— rl F
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MSM6

116100A

DC Characteristics (Veo=5V10%, Ta=0 to 70°C)
| AASRE 1 [¥T.TY I RACRA
miom mam L =0
Parameter Symbol Condition 5116100A-60/5116100A-705116100A-80] 4 \Noyye
Min. |Max. | Min. | Max.| Min. |Max.
QOutput High Vohlage Vou lon=—5.0mA 24 | Vec 1 24 jVeo | 24 | Ve |
QuiputlowVoage | Voo  |log=42mA 0 loalofoa] oloda]v
oVsVi<65V;
Input Leakage Gurrent Iy All other pins -0 101010 i-101 10 | uA
not under test = 0V
Doyt = Disable . . . . o
Output Leakage Current o lov<vy<5sv -10| 10 | -10| 10 | <10 | 10 | pA
Average Power Supply ) RAS. CAS tycling " o
Current (Operating} lcct | qc = Min. =~ | 90 | — |80 | — |70 |mA12
RAS,TAS =Vi4 — 2 —_ 2 — 2
Power Supply leca BAS TAS » mA | 1
Current (Standb : — — —
( v} Vo - 0.2V 1 1 1
Ausrana Pawsar Qunnly T "
Average Power Supply RAS cycling
Current lccs | CAS =V — |90 | — 8| — |7 [mA]l12
(RAS Oniy Refresh) 1qe = Min.
RAS =V}
Power Supply _ — — —_ 15 lmal 1
Current (Standby) lecs E_{g_i\ﬂ';,,_._ 5 5 ° N
UQuT = Enanig
Average Power Supply _
Current o RAS cycling an en | — | 70 | malq o
(CAS Before IcC6 | CAS before RAS i A oyt
HAS Refresh)
Average Power Supply RAS =V,
?;:T:?;t, e Mode) lccr | CAS cycling — | 80 ] —| 70| — | 60 |mA|13
ast Page Mode tpg = Min.
Notes: 1. Specified values are obtained with the output open.
2. Address can be changed once or less while RAS = V..
3. Address can be changed once or less while CAS = V.




MSM5116100A OKI Semiconductor
AC Characteristics (1/2) (Vee = 5Y = 10%, Ta= 010 70°G) Note 1,2, 3,10, 11
MSM MSM MSM
Parameter Symbol 5116100A-60{ 5116100A-70| 51161G0A-80 Unit iNote
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tre 110 | — 130 | — 150 | — | ns
Baad Modity Write Cycle Time taaw | 1300 — 11585 | — 1175 | — | ms
Fast Page Mode Cycle Time tpe 40 —_ 45 — 50 — | ns
Fast Page Mode Read Modify Write Cycle Time | tpamw { 85 — | 100 | — 105 | — [ ns
Access Time from RAS taac | — | 60 | — | 70 — | B0 | ns U586
Access Time from CAS g | — | 15 ] — | 20 { — | 20 | ns |45
Access Time from Golumn Address taa —_ 30 — 35 — 40 ns | 4,6
Access Time from CAS Precharge tera — 35 — 40 — 45 ns | 4
Output Low Impedance Time from CAS fo1z 0 — 0 — 0 — | ns | 4
Output Bufter Turn-off Delay Time torr 0 15 0 20 0 20 | ns | 7
Transition Time tr 3 50 3 50 3 50 [ns | 3
Refresh Period Rep [ — 64 — 64 —_ 64 | ms
RAS Precharge Time e | 40 | — 15 | — | 60 | — |ns
HAS Pulse Width thas | 60 [10,000 70 [10,000{ 80 [10,000{ ns
RAS Pulse Width (Fast Page Mode) taasp | 60 100,004 70 100,000, B0 100,000 ns
RAS Hold Time RsH | 15 | — | 20 | — 20 | — ins
CAS Precharge Time w |10 — | 10| — | 0| — |ns
CAS Puise Width tcas | 15 |10,000] 20 |10,000]{ 20 [10.000| ns
CAS Hold Time tcsh | 60 — 70 — 80 — | ns
TCAS to RAS Precharge Time e | 10| — ! 10| — | 10— [ns
RAS to GAS Delay Time taep | 20 | 45 | 20 | 50 20 | 60 |ns [ 5
RAS to Column Address Delay Time trap ] 15 30 15 35 15 40 [ns | 6
Row Address Set-up Time tash 0 — 0 — 0 — ns
Row Address Hold Time tRan | 10 | — | 10 | — 10 | — | 08
Colurmn Address Set-up Time lasc 0 — 0 — 0 - ns
Column Address Hold Time tcaH 15 — 15 — 15 - ns
Cotumn Address Hold Time from RAS W |60 | — | 55 | — | 80 | — | NS
Column Address to RAS Lead Time ter | 30 | — | 35 [ — | 40 | — | DS
RAS Hold Time Referenced to CAS Precharge | tawee | 35 | — | 40 | — | 45 | — | ns




DK Semiconductor MSM5116100A
AC Characteristics (2/2) (Voc =5V + 10%, Ta =010 70°C) Noted, 2, 3,10, 11
MSM MSM MSM
Paramater symbol 5116100A-60| 5116100A-70/5116100A-80 Unit INote
Min. | Max. | Min. | Max. | Min, | Max.

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

Read Command Hold Time TRCH 0 - 0 — 4] — {ns | 8
Read Command Hold Time Reference to RAS | tapn | O — 0 — 0 — | ns | 8
Write Command Set-up Time twes 0 — g — ¢ — (s ¢
Write Command Hold Time twen | 10 — 15 — 15 — | ns

Write Command Pulse Width twe 10 — 10 — 10 — | s

Write Command Hoid Time from RAS weRp | 48 | — | 55 | — 60 | — | ns

Write Command to TAS Lead Time tow, | 15 | — | 20 [ — 20 | — | ns

Write Command to RAS Lead Time WL | 5 ] — 20 — 20 — | ns
Data-in Set-up Time tps 0 — 0 — 0 — | ns | 12
Data-in Hoid Time tow | 151 — 115 — [ 15 [ — [ns[12
Data-in Hold Time from RAS towmn | 50 | — | 55 [ — 60 | — | ns

CAS 1o WE Delay Time towp 1 15| — | 20} — ]2 — |ms| g
Column Addiess to WE Delay Time tawp | 30 | — | 35 — 40 — |{n |9
RAS to WE Delay Time fawn | 60 | — | 70 | — 80 | — | ns 9
TAS Pracharge WE Delay Time tepwp | 35 | — [ ap } — 1 48 | — Ins | 9
CAS Active Delay from RAS Precharge g [ 10| — | 10 | — 10 | — | ns
RES 1o CAS Set-up Time ((‘A". Before RAQ\ tesr 10 —_ 10 —_ 10 — ns
RAS to CAS Hold Time {CAS Before RAS) chr [ 20 | — | 20 | — {20 | — | °ms

CAS Precharue Time (Refresh Counter Test) tepr | 40 | — | 40 | — 40 | — | ns

We 10 RAS Precharge Time {CAS Beiore RAS) | twap 10 — i0 — i0 — ins

We Hold Time from (CAS Betore RAS) twe | 10 | — | 10 | — 10 | — | ns

RAS to WE Set-up Time (Test Mode) fwsR | 19 [ — 1 10 | -— i6 | — | ns
RAS 1o WE Hold Time (Test Mode) wen | 20 [ — | 20 | — | 20 [ — | °ns
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MSM5116100A OKI Semiconductor

L
=

1

oy

—

)

1

¥

g Howed b

of 200us | ower-up followed by a : nimum of e:ght
initialization CyCIes UAD only refresh Cycie or CAS before RAS refresh CYCIe) 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 tt = 5ns.

Vin{Min.) and Vj (Max.} are reference levels of input signals for timing measurement.
Transition times (tr) are measured between Vi and Vy;.

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

Operation within the tgcp(Max.) limit insures that trac(Max.) can be met.
trep(Max.) is specified as a reference point only; If tycp is greater than the specified
trepiMax.) limit, then access time is controlied by tcac.

Operation within the tg Anp(Max.} limit insures that tp ac(Max.} can be met.
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traptMax.) is specified as a reference point only; if ig greate han ¢
trap(Max.) limit, then access time is controlled by taa.

:‘l"

e specified

torp{Max.) defines the time at which the outputachieves the open circuit condition and
is not referenced to output voitage levels.

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

twes, iRwDs towD. tawp and icpwD are noi restrictive operating parameters. They are
included in the data sheet as electrical characteristics only; If twcs 2 twcs(Min)), the
cycleis an early write cycle and data out pin will remain open circuit (high impedance)
through the entire cycle; If tRWD>I:RWD(M1n ) tcwg>tCWD(Mm D tawp2tawp(Min)),
and tcpwp 2 tepwp(Mind), the cycle is a read modify write cycle and data out will
contain data read from the seiected celi; If neither of the above sets of conditions is
satisfied, the condition of the data out (at access time) is indeterminate.
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The test mode is initiated Uy PENOTITIIg & vv C and Ao oeiorn refresh Cycle This

mode is latched and remain in effect until the exit cycle is rated. The test mode

1S genera
specified in this data sheet is 16-bit parallel test function. CAQ, CA1, CA10 and CAl1
aronatuead Inaraad cvols ifallintarnalbite aranmisnl thadatas vt ninwillindicate

arenotused. Inaread cycle, if allinternalbits are equal, the data outputp
a high level. If any internal bits are not equal, the data output pin will indicate a low
level. The test mode is cleared and the memory device returned to its normal
operational state by performing a KAS only refresh cycle or CAS before RAS refresh

cvcle.
Fd

In a test mode read cycle, the value of access time parameters is delayed for 5ns for the

specified value. These parameters should be specified in testmode cycles by adding the
above valite to snecified value in thic data chest
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1 nese parameterb are I'EIETEIICBQ to \._AD leaamg euge in an early er[e Cy e or (3] W
leading edge in a read modify write cycle.



OKI Semiconductor MSM5116100A
TIMING WAVEFORM
Read Cycle
tag
thas rp
mAs Um- X e ¥
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Write Cycle (Early Write)
fan
bt 9
N tras ) T— - —
RAS /M~ N 7 tcap
ViL - 7 [
tesH |
. 1RCD ot LRSH )
tcrp - tar teas |
CAS Vi - ! ]
Vig —_/f tRAD N \‘ ‘/ ﬂ(
tasq | tran tasc tean TRAL
AD-AN Vi - o N A N L L L LA
Vi - - A I
, CWL _
twen .
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L 1 Hi i
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Dw Vi - T
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Dour  Vou-

VoL -
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MSM5116100A OKI Semiconductor
" Titm-—=-|
o T == T
Dour ;2':: r - W;*’i Valid Data JO_FF}Z_
—ﬁu % "H'orL”
mo - 3 N
tere Rg"i
g 4
AD-AT1 \‘;:[‘ :i Row ri 7 T 7 7
Dour ;gr: F Open
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OKI Semiconductor MSM5116100A
CAS Before RAS Refresh Cycle
tAc
taas | iap
. i | hant
V"‘l - ! 3
RAS Vip —/ | \ »{Z tarc \_
| e ! "‘_“'1‘
tep | lesR toHr
- patjf————— |
CAS Vin - L\L
ViL —
i i tWRH twrp
WE "«/L53':/3/5/5/’/’/’/!/5/!/5/!/’/5/’/!/’/3/33/3’5/5/!/’/’/;/3"/!}/!/’/5/’/’/’/%

Dour

Vi -
v Iy

VoH —

Vo —

Hidden Refresh Read Cycle

RAS

FEE
LAS

AD - AN

:EI

Dour

toF
Open
Note: AG-A11="Horl" T "Hor L'
tRe
tras tre tRas |
Vig — R £ LY —l/—__‘
ViL - X * #*
. . ~ tcHR
iRCcD tRsH
tcrp
Vi~ F R ¥
Y — tRap T
tasa] [T tom
Vo - [~ 11 tAS(i/ -
V:t _W Row t 2§ Cqumn)}W/////////WW ﬁ
© tacs . thRH TwRple—LWRH
Vi —Wm o ‘-19.7;2!!——__ T
v Y. | 7 i
o toFF

¥°“ B O Valid Data T
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MSM5116100A OKI1 Semiconductor

Hidden Refrash Write Cycle

tac
- tras JEE T S, . ]
wmouT N FH i
) e RCD RS LT S
TcRP
ECL I SR T § |1/
Vit ——/ tan F— F
I S Y
TWCH o -
sl [ twou e ~
v T, we LI Y
~ LTI,
tos toH
™ it~ o
| tour .
Dour ;g‘:: Open
VA " ort
Fast Page Mode Read Cycle
1 RASP tRp
ms  Um T“__sr\r . tRHCP 725—\\
o ) 1 tRSH -
tcRp tmt:t?s i tep 8 tep L oRe
tCAS,
o N R
tAsA !mtmg | iasc tom' i l';z
A0-A1 Vi ~TTA Row SO Conemn SO Cotomn M corumn ST,
¥ Row Column AT Column Catumn i
v\ -l 7&%:’ tRZH‘Q'///‘ | m:f/./’t ' T az
LB B LA [ WL T2 1RCN
WE Vim-
AR t
tRac t cPAl = 1cPA *
Daur “:z:: %@‘L?@%*—%@—
Taz o Nop TR [ 1oFF

"Hor L
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OKI Semiconductor

MSM5116100A
Fast Page Mode Write Cycle
trasp tap
Vin - ¥ 2+’*‘"\
ViL - X 7 \
tec tasH
torp RCD tep tcp JtcRp
CAS vy - F T ay tcas O L tcas H—
- W N N
tAR tRAL
tash| _ﬂH lm tAsc tea  tsc| |toay
AN - A1 \j{H_IMAk‘; CI 01 \! A 1i TITIIIIITIITT I TTT77T
uur-n |
twes tnmﬁ t twed |t
WE Vi WCH W twcn
-mt - ‘% )
/ WU
tps lns toH 1ps tp
On VM - T s A N
Vi~ YIS, o 72({(/(//&& panh WM,[\ Jatig W W
toHR
Dour  Vou-

VoL -

Open

orra
L4 Hor'
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FastF o t Maodify ite Cve
tRasp
Vg - N
RAS H
VL - S\
. tesH . - tPRMW of b . tASH
treo . teas | tee teas tep teas
TAS v — '?[R
H—
LY SR\,: _Z S. P X._ —4//
VIL 3 "Anl N I + 4/
LASH JRAN LRAL
B o taso
bk ke [ooltom tom, Pty to
AD- A1 V"_' _?fﬂ}, I/" 7N col 3L LTTTTTTITIIIT A, le mnmﬂnb. A7 j‘l Worr 1Lt 1 EL I IR I
R Col
v LRGN K U > R G . Uit
Ltwoll Tl e T LTI L L
tresl| | iown| tow] C S e VIO,
I-. = r—- o e e ICWI.__ e
WE  Vm- /4 S 74 N X
Vi - B _ |tawn ’RJI‘ tawp _ -t_f _tawp _ lglF‘
trac - tcra . teea et
1 :
T RAD ™ WP ™ twp ™ twp
tcac !gﬁf ; toac tord | toac _-tﬁrr
Dour Vow—_ | @( Vaiid % vaid _% Valid j?
\_JG.L_ |v L N Data ; |w .. Data f |"" X Data :
{ CLZ ot 1Oz i Clzmt—t=
tos tos tps
i e D 1pH

[}

b b ¥y
Valid Data

Valld Data

Tast Moda In Cvcla
LRC |
tap thas - l
BWAR VIH - P4 3 t
AAD VL~ N A
trPC y
tep tesr tcur
o ey -
CAS v - “_—-\
Vi __—/ N
lwsn twHR .

Vi - WMMMM]IL 7
t OFF
Dour  Vou _—%
VDL _ 7!{ Open
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tRas t e

L S
t
RAS Vi - | - Ase ¥ 4\—
VL - * . ;
1csR tcHR | torT {cas
e G e S
Vi — I ] “\ 7’;
tasc tcad )L
AO- A1 N T s, O ST
Ve IS S R
tcac
Read Cycle : n tRAL ]
TAA TOFF
D Vor-~
" Vo Open | vaiobme  ——
T wrH twrn tnos ; |
[MRLLLN | N 3T }-ﬂ 1RRH
WE Vm-
vy -7 W . URed ,(/////////////é
Write Cycle
Dour VoW —
VoL _ Open
tRWL
twrr | twaH ] twes TWH
— twe -
WE Vi -] Y\ W
v 2 N i
i tos toH | l
ON  Vn - s A Vgt T X S W/
Vi~ YL T e 7+ L
t
Read Maodify Write g\,'glg ‘E%tcﬁc tosr |
Dour  Vou- mgz :l
Vor = L Valid Data [}——
" twep| | 4 s \ fow
]——- WR tawp 7 tRwL
WE —— ]
towp Hﬁz
Vin =
o s vaisoaa X
I tos | '! toH
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