OKI Semiconductor
MSM514101B/BL

4,194,304-Word x 1-Bit DYNAMIC RAM : NIBBLE MODE TYPE

DESCRIPTION

The MSM514101B/BL is a new generation dynamic RAM organized as 4,194,304-word x 1-bit. The
technology used to fabricate the MSM514101B/BL. is OKI's CMOS silicon gate process technology.
The device operates at a single 5V power supply. Its I/O pins are TTL compatible.

FEATURES

* Silicon gate, quadruple polysilicon CMOS, 1 transistor memory cell

¢ 4,194,304-word x 1-bit organization

* Single 5V power supply, £10% tolerance

¢ Input:  TTL compatible

¢ Qutput: TTL compatible, tristate

¢ Refresh: 1024 cycles/16ms, 128ms (L-version)

¢ Common 1/O capability using Early Write operation

¢ Nibble mode, read modify write capability

o CAS before RAS refresh, Hidden refresh, m-only refresh capability
¢ Multibit test mode capability

¢ Package:
26-Pin 300mil PlasticSO]  (SOJ26-P-300)
26-Pin 300mil Plastic TSOP  (TSOP26-P-300-K) (TSOP26-P-300-L)
20-Pin 400mil Plastic ZIP (ZIP20-P-400)
PRODUCT FAMILY
. Access Time (Max.) Cycle Time Power Dissipation
Family trac | taa | tcac (Min.) Operating (Max.)| Standby (Max.)
MSM514101B/BL-60 60ns | 30ns | 15ns 110ns 550mw
MSM514101B/BL-70 70ns | 35ns | 20ns 130ns 495mwW 5.5mw/
MSM514101B/BL-80 | 80ns | 40ns | 20ns 150ns 440mW 1AW (L-version)
MSM514101B8/BL-10 | 100ns | 50ns | 25ns 180ns 385mw
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OKI Semiconductor MSM514101B/BL

PIN CONFIGURATION (TOP VIEW)

D [1] 26] Vss Aol .
WE 2] 25} Dour Doui % 2] CAS
AS 3] 2] TAS on [5] 4] Vss
NG [4] g [alne S (7 g W
A10[5 | g 22] A9 NG [3] g 8 [A10
3 wi & e
A0 (9] S 18] A8 M = 12] A1
Mg b [ ols] B 14] A3
A2 EI E A A5 |1_—7_ 16| A4
A3 iz 15] A5 a7 i 18] A6
Ve [13] 14] A4 20] A8
26-PIN SOJ 20-PIN ZIP
$J=300mil
Din E 26] Vs Vs [26] 1] o
WE|2 25] Dour Dour [25] 2] WE
RAS [3] 24| CAS CAS [24] 3] RAS
NG [4] g [N NG [23] 3 4] NG
A10[5] g 22] A9 A9 22] Z [5]A10
< [}
vg E E vE E o [mw
= —
Fay r
A2 [1] 16] A6 A6 [16] 11] A2
A3 [12] 115] A5 A5 [15] 12] A3
Vee [13] 14] A4 A4 [14] [13] vee
26-PIN TSOP 26-PIN TSOP
(K TYPE) (L TYPE)
Pin Name Function
A0 - A10 Address Input
RAS Row Address Strobe
CAS Column Address Strobe
Din Data Input
Dour Data Output
WE Write Enable
Ve Power Supply (5V)
Vs Ground (0V)
NC No Connection

M L724240 0018020 407 HH 333



MSM514101B/BL OKI Serniconductor
FUNCTIONAL BLOCK DIAGRAM
Timing
RAS Generator | |
. ! D Timing
CAS Generator
Col Write -
Address Column Gonrator W
Buffers Decoders
Internal Refresh e 110 | Out
AO- Al utput |
0-A10 |: /(\J%?Jrr?tsesr Control Clock Sense Amps | Selector —=| Buffer Dour
[}
Row ot -]
Address R Word
ow or
Buffers De- | | Driv- Memory Input
cod-1 | ers Cells Buffer D
ers
Voo
Vgg —
On-chip Veg
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OKI Serniconductor

MSM514101B/BL

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vr -1.0t07.0 v
Short Circuit Output Gurrent los 50 mA
Power Dissipation Pp* 1 w
Operating Temperature Topr 0to70 °C
Storage Temperature Tstg -55 10 150 °C
* Ta = 25°C
Recommended Operating Conditions (Ta =010 70°C)
Parameter Symbol Min. Typ. Max. Unit
Vee 45 5.0 55 v
|
Power Supply Voltage Vs 0 0 0 v
Input High Voltage Vin 24 — 6.5 v
Input Low Voltage ViL -1.0 — 0.8 v
Capacitance
P (Voo = 5V £ 10%, Ta = 25°C, f = 1MHz)
Parameter Symbol Typ. Max. Unit
Input Capacitance (A0 - A10, Din) Cini — 6 pF
Input Capacitance (RAS, CAS, WE) Cinz — 7 pF
Qutput Capacitance (Dout) Co — 7 pF
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MSM514101B/BL OKI Semiconductor
DC Characteristics (Vgg = 5V £ 10%, Ta = 010 70°C)
MSM514101 |MSM514101 |MSM514101 [MSM514101
Parameter |Symbol Condition B/BL-60 | B/BL-70 | B/BL-B0 | B/BL-10 |ypijt| Note
Min. [Max. | Min. [Max.; Min. |Max.|Min. |Max
Output High Voltage | Von |lonw=-5.0mA 24 Ve |24 | Voo | 24 |Voo [ 24 |Vee | V
Output Low Voltage | Vo |lor=4.2mA 0040040 04[O0 |04V
V<V <6.5V;
\iput Loakige Iy |All other pins not under| ~10 | 10 [~10| 10 |10 10 |10 [ 10 | pA
test = OV
Dgur Disable
Qutput Leakage o |00 Do <55V ~10] 10 {-10{ 10 |-10 [ 10 |-10 | 10 | pA
Average Power EEE FRE Pl
Supply Current lect tRAS_',‘\’A’i‘r?CVC""gv —|100|— |90 |— |8 |—|70 | ma| 12
(Operating) RE = M.
RAS, CAS = Vi4 —2 | =12 |2 |—]2
Power Supply loca Ty =11 =171 =11 mA| 1
Current (Standby) BAS TAS > Ve —0.2V
8. CAS 2Vee 0.2V ™00 T 200 | — 200 | — [200| pA | 1.4
Average Power RAS Cycling,
Supply Current lccs |CAS = Vi — {100 — |90 | — |80 | — |70 | mA| 1,2
(RAS-only Refresh) tre = Min.
RAS =V,
Power Supply ' [A2 = ViH
ccs [CAS=ViL — |5 | =5 |— |85 |— |5 |mAjl 1
Current (Standby) Dour = Enable
gverage Power _
Supply Current RAS Cycling,
(CAS Before RAS | '°C6  |CAS Before RAS — (100 — [90 | — |80 | — |70 | mA| 1,2
Refresh)
Average Power RAS =V
Supply Current lccs | CAS Gycling, — 190 | — |8 | — |70 |— |60 | mA| 1
(Nibble Mode) tne = Min,
trc = 1258
Average Power BAC
Suppy Curtet leeto %Sﬂ‘,’igm — 400 | — |300 | — |a00| — |30 | pa| L2
ttery Backu '
(Battery p) tRas = 1155
Notes: 1. Specified values are obtained with the output open.

. Address can be changed once or less while RAS = Vy; .

L-version.
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OKI Semiconductor MSM514101B/BL

AC Characteristics (1/2) (Voo =5V £ 10%, Ta= 010 70°C) Note 1,2, 3, 11, 12
MSM514101| MSM514101 | MSM514101| MSM514101
Parameter Symbol B/BL-60 B/BL-70 B/BL-80 B/BL-10 |unit| Note
Min.| Max. |[Min.| Max. Min.| Max. [Min.| Max.

Random Read or Write Cycle Time tRe 110 — |130} — 150 — |180| — | ms

Read Modify Write Cycle Time trmw {130 — |155| — [175; — {210 — | ns

Nibble Mode Cycle Time tne |35 — (40| — | 40| — |45 | — | ns

g;l;lln;e_rli\'d::e Read Modify Write weww | 651 — (65| — |65 — | 75| — | ns

Access Time from RAS taac | — | 80 | — | 70 | — | 8 | — | 100 | ns B,5,6

Access Time from CTAS tac [— 1} 15 | —] 20 |—| 20 |— | 25 | ns |45

Access Time from Column Address taa |— | 30 | —1} 35 | — | 40 | — | 50 |nsl46

Nibble Mode Access Time fromCAS | tyeac | — | 15 | — | 20 | — | 20 | — 1 25 ns| 4

_g_/ti_ts_put Low impedance Time from wz 0] — ol — o0 =10 —|ns

Output Buffer Turn-off Delay torr 0 15 0 20 0 20 0 25 |ns| 7

Transition Time tr 3 50 3 50 3 50 3 50 |ns| 3

Refresh Period tRep | — | 16 |— | 16 {—| 16 |— | 16 | ms

Refresh Period (L-version) tRee | — | 128 | — | 128 | — | 128 | — | 128 | ms

RAS Precharge Time e | 40| — [S0) — |60| — | 70| — | ns

RAS Pulse Width tras | 60 |10,000( 70 {10,000| 80 [10,000| 100 {10,000| ns

RAS Hold Time tRsh [ 15| — (20 — (20| — |26 | — ns

Nibble Mode RAS Hold Time tesy | 15 — |20 — (20| — |25 | — ns

CAS Precharge Time tp {10} — [ 10] — |10 — (10| — | ns

Nibble Mode CAS Precharge Time tee |10 — |10} — |10 — |10} — | ns

CAS Pulse Width tcas | 15 |10,000{ 20 |10,000| 20 |10,000| 25 |10,000| ns

Nibble Mode CAS Pulse Width tncas | 15 |100,0007 20 |100,000( 20 {100,000| 25 (100,000 ns

TAS Hold Time tesy {60 — {70 — |80 — |100| — ns

TAS to RAS Precharge Time ttRp | 5| — | 5| — {5 — |5 — |ns

RAS to CAS Delay Time tRep [ 20| 45 [ 20| 50 (20 60 | 25| 75 |ns| 5

RAS to Column Address Delay Time | trap | 15| 30 | 15| 35 |15 | 40 (20| 50 |[ns| 6

Row Address Set-up Time tasg | O — 0 — 0| — 0| — |ns

Row Address Hold Time ta |10} — |10} — [10| — 15| — [ ns

Column Address Set-up Time tasc 0 — 0 — 0 — 0 — | ns

Column Address Hold Time tca |15 — |16 — |16 — |20 — | ns

T(:)t_?\l_gmn Address Hold Time from e |50 — |55 — |60 — | 75| — | ns

Column Addressto RAS Lead Time | tgar | 30| — | 35| — | 40| — |50 | — | ns
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MSM514101B/BL OKI Semiconductor

AC Characteristics (2/2) (Vg =5V £ 10%, Ta = 0to 70°C) Note 1,2, 3, 11,12
MSM514101 | MSM514101| MSM514101| MSM514401
Parameter Symbol|_B/BL60 | B/BL-70 | B/BL-80 B/BL-10 |Unit| Note
Min.| Max. |Min.| Max. Min.; Max. {Min.| Max.
Read Command Set-up Time tros 0 — 0 — 0 — 0 — | ns
Read Command Hold TimefromRAS| tgegw | 0 | — { O | — | 0O | — | 0| — | ns| 8
Read Command Hold Time Reference
to FAS tRRH 0 — 0 — 0 — 0| — |ns| 8
Write Command Set-up Time twes 0 — 0| — 0 —_ 0 — | ns| 9
Write Command Hold Time twew |10} — (10 — {10 — | 15| — | ns
Write Command Hold Time from RAS| twer |45 | — [ 50| — {60 — |75 | — | ns
Write Command Pulse Width twe 0| — |10} — [10| — |15 — | s
Write Command to RAS Lead Time | taw | 15| — | 20| — | 20| — |25 | — | ms
Nibble Mode Write Command to RAS
i 15 — 2 —_ — —
Lead Time NRWL 0 20 2 ns
Write Command to CAS Lead Time | tew. | 15| — | 20| — [20| — |25 | — | ms
Nibble Mode Write Command to CTAS
— |y — — —
Lead Time tnewL | 15 0 20 25 ns
Data Set-up Time tos 0 -— 0! — 0 — 0 — | ns| 10
Data Hold Time tom 5] — | 15| — |15 — {20 | — ns | 10
Data Hold Time from RAS tor | 50| — [ 55| — |60 — |75 | — | ms
DAS to WE Delay Time towp | 15| — |20 — [20] — |25 — |ns| 9
Nibble Mode TAS to WE Delay Time | tnewp | 15| — |20 — |20 — |25 | — | ms
Column Address to WE Delay Time tawp | 30| — | 3] — (40| — |50} — [ns}{ 9
RAS to WE Delay Time towp |60} — |70 — |80 | — [100{ — Ins| 9
CAS Active Delay from RAS _ _ _ _
Precharge Time thpc S S 5 5 ns
RAS to TAS Set-up Time
el g t 5 — 5 — 5 — 5 —
(CAS Before RAS) OsR ns
RAS to TAS Hold Time
— ¢ 10 — |1 — |10 — {10 | =
(CAS Before RAS) CHR 0 ns
TAS Precharge Time
1 — |35 — 40| — -
(Refresh Gounter Test) cer | 30 8 %0 ns
WE to RAS Precharge Time
WELC t 0| — |10] —|10] — 10| —
(CAS Before RAS) WP e
WE Hold Time from RAS
— t 10| — 10| — |10} — |1 — | ns
(CAS Before RAS) WRH 0
RAS to WE Set-up Time (Test Mode) | twsp | 10| — |10 — | 10| — 10| — | s
RAS to WE Hold Time (Test Mode) twar | 10] — | 10| — |10} — |10 — | s
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OXKIX Semiconductor MSM514101B/BL

Notes: 1.

10.

11.

12.

An initial pause of 200us is required after power-up followed by eight or more
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, eight or more CAS before RAS initialization
cycles is required.

The AC characteristics assume t1 = 5ns.

Vin (Min) and Vi (Max.) arereference levels of inputsignals for timing measurement.
Transition times are measured between Vyy and Vy..

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

Operation within the trcp (Max.) limitinsures that tg oc Max.) canbe met. tgep Max.)
is specified as a reference point only; if tcp is greater than the specified trep (Max.)
limit, then access time is controlled exclusively by tcac.

Operation within the tg s p(Max.) limitinsures thattg ,c (Max.) canbe met. tg s p(Max.)
is specified as a reference point only; if trap is greater than the specified trop (Max.)
limit, then access time is controlled exclusively by taa.

topr (Max.) defines the time at which the output achieves the open circuitconditionand
is not referenced to output voltage levels.

Either trryj or trey must be satisfied for a read cycle.

twes, tewp: tRwh, tawp and tcpwp are notrestrictive operating parameters. They are
included in the data sheet as electrical characteristics only; if twcs = tywcs (Min.) the
cycleis an early write cycle and the data out will remain open circuit (high impedance)
throughout the entire cycle; if towp 2 tewp Min), trwp 2 tgwp Mind), tawp 2 tawp
Min.), tcpwp 2 tepwp (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.

These parameters are referenced to CAS leading edge in an early write cycleand to WE
leading edge in a read modify write cycle.

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 8-bit parallel test function. RA10, CA10and CAOQ are not
used. Inaread cycle, if allinternal bits are equal, the data output pin will indicate a high
level. If any internal bits are not equal, then 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 RAS only refresh cycle or a CAS before RAS refresh cycle.

Ina test mode read cycle, the value of access time parameters is delayed for 5ns for the
specified value. These parameters should be specified in test mode cycles by adding
the above value to the specified value in this data sheet.
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MSM514101B/BL OKI1 Semiconductor
TIMING WAVEFORM
Read Cycle
tac
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Read Modify Write Cycle
morT N - ¥ - —\_
w T N i

wo-wo = Qe S
" wl | NI
D :/,:*L* 7 * Valid DDaja ‘

taac [" e s o

Dour (2 Open o = Da —

Nibble Mode Read Cycle
s - \ 1 N

JE— V|H -
s /

A0 -A10

we
ViL -
| t
e

Dout

N/

tar
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| e EE—
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MSM514101B/BL OKI Semiconductor
Nibble Mode Write Cycle (Early Write)
- tRas tap
mS N N
e tNRSH
toap treo tncp oss Tncp teRp
R R AR N = Nuiv/ i N
tar
(tash |than  tasc toan
A0-A10 (W Row ] Column
twer | |
v e e e /i
‘ tos| |ton tos | itow tps toH
Vip - Data-in Data-in Data-in
toHR
Dout Vor- Open
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Nibble Mode Read Modify Write Cycle
tras tap
s o] ﬁ\
tosn | | NRSH
tRoD Teas nep tNRMw tncp tncas tcRp |
—— - N 4 4 7
oS RN . J N 1 N
tAsﬂ"t %ﬂl; thsc | |tow
ro-at0 {0 Co'uTﬂ ////////////////////////////////////////////////////////////////
RWD |
tRcs towp |, towL tnown | | InewL tnewp, |IncwL tNRWL
w ol =T |
i ftwp itwp twp
o | LLeag] || o WOAC || topf e 1NOADl| | tof
V——@Iﬁ’% i T LB
z) i ! Z tos oH TCLZ’ t
Din x:r: , A
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OKI Semiconductor MSM514101B/BL

RAS-only Refresh Cycle

tre
- tras ol trp
mAS VH-T 7\/——“
RRS e - N \
trre

tcre
7ic VK- f
& -/ iy

tasR| | tRaH

w-ss ' TIA_ =

Vor-
D
ouT VoL - Open

Note: WE, A10="H' or "L’ "H' or L'

CAS Before RAS Auto-refresh Cycle

tre
tras | tRp

— Vi - ;Ii . J/‘ 3
RAS VIL - trec \“ e \_
for | tosm teHR
—_— N "
TAS VM-
ViL -

.
twrp tWRH twrp
—t
o VIH =7 4 3 r
WE VM /W W
ViL -/

torF

oL—

Note: AD - A10="H" or"L" "H' o "L"
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MSM514101B/BL OKI Semiconductor

Hidden Refresh Read Cycle

tre
tras trp trAS

— V=Y P ‘
S - N 7N 1%
terp tReD tasH toHR
—= VH-~ 4
CAS /]
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t
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Hidden Refresh Write Cycle
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OKI Semiconductor MSM514101B/BL

CAS Before RAS Refresh Counter Test Cycle

tRas trp
t
== VH - X RSH
RAS ’\
Vi - \& /
tesR cHR topr tcas

= ViH - - I
oS _\[_’ /F ;\ /]

tasc toan |

w v I =~ S

teac
tRaL
taa tore

ng: Open | ValdData j§__.
twap twaH tres_| | lowz trAH

-
w w w X

g

Read Cycle -

Dour

T A =Y
o D .
we U :%// — g ‘

S/ S

Hor L
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MSM514101B/BL OKI Semiconductor

Test Mode Initiate Cycle
tRe |
trp taas .
s VH - £ b
RAS N
Vi ‘——/‘ tRPe T
fep Jfosr | tcHR
= VM- / ‘\L
oA ) 7 7
twsh| | tWHR
v o T,
ViL - ) //
torF
Vor-
Dour VoL - Open

Note: AQ - A10, Diy="H" or 'L’ "Hor 'L
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