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DATA SHEET ——
MB81464-12/-15
MOS 262,144 BIT DYNAMIC RANDOM ACCESS MEMORY

65,536 x 4 Bits Dynamic Random Access Memory

The Fujitsu MB81464 Is a fully decoded, dynamic random access memory
organized as 65,536 words by 4 bits. The design is optimized for high speed, high
performance applications such as mainframe memory, bufter memory, peripheral
storage, and system memory for microprocessor units whare low power dissipation
and a compact layout is required.

The multiploxed row and column addraess inputs parmit the MBB81464 to be PLASTIC PACKAGE
housed in standard 18-pin DIP and PLCC, or 20-pin ZIP packages. Additionally, the DIP-18P-M03
MB81464 offers new functional enhancements that make it more versatile than i
pravious dynamic RAMs. The TAS-before-RAS refrash cycle provides an on-chip
refresh capability. The MB81464 also features page mode which allows high speed
random access of up to 256 bits within the same row.

The MB81484 uses silicon gate NMOS and Fujitsu's advanced Triple-layer
Polysilicon process technology. This process, coupled with single-transistor memory
storage cells, permits maximum circuit density and minimal chip size. Dynamic
circuitry is used in the design, including the sense amplifiers. Clock timing
requirements are non critical, and power supply tolarance is very wide. All inputs are

PLASTIC PACKAGE
LCC-18P-M04

TTL compatible.
* 55,536 x 4 DRAM organization ® On-chip substrate bias generator
* Silicon-gate, Triple Poly NMOS, single for high performance
transistor cell » Allinputs/outputs are TTL compatible

* Row Access Time (tn% ® 4 ms/256 refresh cycles

}% :: max. (mg 21464-}% ¢ Early write or OE controlled write

ax. { capacity PLASTIC PACKAGE

* Cyzczl‘g .rl:lsm r:il('lt B 81464-12 ) Hidden frg{gsh wlpabm;n'y. P: Z;Z;ZZP.TM 22

250 e i (MB 81464-15 ® Road write capability DIP-1BC-AOT: See Pase

® On-chip latches for addresses and
DQs

¢ Page Cydle Time gpc? ] .
120 ns max. {MB 81454-12 . Com‘PanblewuthuPD41254,HM50464. PIN ASSIGNMENT
145 ns max. (MB 81454-15 and TM4464 -

o Standard 18-Pin Piastic Packages: ' [Jvss
* Single +5 V Supply, +10% tolerance DiP (MBBI464—XXP{’ 2 [Joos
e mstiee e, L
¢ Low Power tan in rias ackage: 4 [ Joaz
358 mW max. iMB 81464-12 ZIP  (MBB1464-XXPSZ) ] . ap
314 mW max. (MB 81464-15 Standard 18-Pin Ceramic Packg?e.
27.5 mW max. (standby) DIP (MBB1464-XXC) Metal Seal 5 % A
H Az
. - 8 [
Absolute Maximum Ratings : N
Parameler” Symbol Value Unlt
Voltage at any pin relative to Vgg Vin, Vour -1to+7 v
Voltage of Vo supply relative to Vs Vee Ato+7 v pes
. [ 4a
Storage Temperature Ceramic | 7. -55to +150 °c e
Plastic -5510 +125
Power Dissipation Pp 1.0 w Ay Noc ks A7
P f H
Short Gircuit Output Current _ 50 mA in assignment for ZIP; See page 21
Now: Permanent device damage may occur if absolute maximum ratings are exceeded.
Functional operation should be restricted to the conditions as detailed in the operation T e o voacios o Yo inputs agalest
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- T o R e o tavar o o appioaion
tended periods may affect device reliability. danyvoﬂag: higher than maximum rated vollages o this high
impedance circuit.

Copyright © 1900 by FUJITSU LIMITED and Fujttsu Microslectronics, Inc.
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MB81464-12
MB81464-15
Fig. 1 — MB 81464 Bi.OCK DIAGRAM
RAS CLOGK GEN WRITE
CLOCK  |=—TWE
o GEN.
CLOCK GEN 7
NO 2
REF -
CONTROL
CLOCK
INTERNAL
ADDRESS
COUNTER COLUMN DATA
DECODER IN —_—
BUFF
J L SENSE AMPS
i 170 GATING i L —DO1~Dad
AO_ 1 1 L
] . .
Ax—f « DATA
- —— ouT |
A 88 |- 5 |- BUFF
cd 3 4 BIT
As—] 84 2 ) S?ﬁ%ﬁéE%ELL
< m a *ﬁ 5E
Ag—| z
€
Ag—] - Vee
Ay
7 ~-—— Vgg
SUBSTRATE
BIAS GEN
CAPACITANCE (7, -25°c)
Value
Parameter Symbol Unit
Typ Max
Input Capacitance Ag to A Cint — 7 pF
Input Capacitanct RAS, CAS, WE, OE Cinz - 10 pF
Data 1/0 Capacitance (DQ1 to DQ4) Cpba - 7 pF
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MB81464-12
MB81464-15
RECOMMENDED OPERATING CONDITIONS
(Referenced to Vsg)
Value .
Operating
Parameter Symbol = Tvo o Unit Temperature
Vee 45 5.0 5.5 Y
Supply Voltage
Vsg 0 0 0 v
Input High Voltage, all inputs Vin 24 — 6.5 \" 0°C to 70°C
Input Low Voltage, all inputs except DQ Vi -20 — 0.8 V
Input Low Voltage, DQ ViLp* -1.0 — 0.8 \Y

* The device will withstand undershoots to the -2.0 V level with a maximum pulse width of 20 ns at the - 1.5 V level.

DC CHARACTERISTICS

{At recommended operating conditions unless otherwise noted.)

S Value Unit
P t bol ni
arameter Y M DO Min Typ Max
OPERATING CURRENT” MB 81464-12 65
Average Power Supply Current leer mA
{RAS, CAS cycling; tge = min} MB 81464-15 b7
STANDBY CURRENT L leca 50 mA
Power Supply Current (RAS = CAS =V 4]
REFRESH CURRENT 1* MEB 81464-12 55
Average Power Suppjy Current lcca mA
(CAS = V|, RAS cycling; tge = min) MB 81464-15 50
PAGE MODE CURRENT™ MB 81464-12 35
Average Power Supply Current leca mA
(RAS = v, , CAS = cycling; tpe = min) MB 81464-15 30
REFRESH CURRENT 2* MB 81464-12 80
Average Power Supply Current lecs mA
{CAS-before-RAS; tge = min} MB 81464-15 55
INPUT LEAKAGE CURRENT any input
(OV L Vg £5.5V, 45V < Ve £5.5V, Vgs =0V, Iy -10 10 HA
all other pins not under test = 0V)
QUTPUT LEAKAGE CURRENT

| -10 10 HA
(Data out 1s disabled, 0 V £ Vo1 $5.5V) pai)
OUTPUT.LEVEL Vou 24 v
Output High Voltage {Ilgy = -5 mAl}
OUTPUT LEVEL VoL 0.4 v
Output Low Voltage (Lp, =4.2mA)

lcc is dependent on output toading and cycle rates. Specified values are obtained with the output open.
lcc is dependent an input low voltage jevel V) p, V) p > -0.5 V.
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MB81464-15

AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.) NEIESENE

MB 81464-12 MB 81464-15
Parameter Symbol Unit
Min Max Min Max
Time between Refresh thRer 4 4 ms
Random Read/Write Cycle Time the 220 260 ns
n Read-Modify-Write Cycle Time trwe 305 345 ns
Page Mode Cycle Time tpe 120 145 ns
_IP_?g:eMode Read-Modify-Write Cycle trRwe 105 275 ns
Access Time from RAS thac 120 150 ns
Access Time from CAS teac 60 75 ns
Output Buffer Turn Off Delay torr 0 25 0 30 ns
Transition Time ty 3 50 3 50 ns
RAS Precharge Time the 90 100 ns
AAS Putse Width tras 120 100000 | 150 100000 ns
RAS Hold Time 1RsH 60 75 ns
CAS Precharge Time (Page mode oniy) tep 50 60 ns
ﬁﬁls c':f:z:ffge;n:;ge mode) teen 32 35 ns
CAS Pulse Width teas 80 100000 | 75 100000 | ns
CAS Hold Time tesu 120 150 ns
RAS to CAS Delay Time treo 22 60 25 75 ns
CAS to RAS Set Up Time tens 10 10 ns
Row Address Set Up Time tash 0 0 ns
Row Address Hold Time trRAR 12 15 ns
Column Address Set Up Time tasc 0 0 ns
Column Address Hold Time tecaH 20 25 ns
Read Command Set Up Time trcs 0 0 ns
R Somrand i Time I E 2 .
Reforenced 10 CAS | tacn | O 0 ns
Write Command Set Up Time twes -5 -5 ns
Write Command Hold Time twcH 30 35 ns
Write Command Pulse Width twp 36 35 ns
Write Command to RAS Lead Time trwL 40 45 ns

1-96

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5779967/MB81464-12.html

FUJITSU MICROELECTRONICS 47E D M 37497b2 0019315 M EEFNI

T-Y-23-17

MB81464-12
MB81464-15
’
AC CHARACTERISTICS (cont’d)
{At recommended operating conditions unless otherwise noted.)
MB 81464-12 MB 81464-15
Parameter Symbol Unit
Min Max Min Max
Write Command to CAS Lead Time tewr 40 45 ns
Data In Set Up Time tos 0 0 ns
Data In Hold Time ton 30 35 ns
Access Time from OE toea 30 40 ns
DE 1o Data In Delay Time toep 25 30 ns
Output Buffer Turn OFf Delay from OE toez 0 25 D 30 ng
OE Hold Time Referenced to WE toeH 0 0 ns
CAS Set Up Time Referenced to RAS
(CAS-before-RAS refresh) tres 20 20 ns
CAS Hold Time Referenced to RAS ¢ 25 30
{CAS-befare-RAS refresh) FCH ns
RAS Precharge to CAS Hold Time
{Refresh cycles) trrc 10 10 ns
CAS Precharge Time
(CAS before-RAS cycles) tcem 30 30 ns
OE to RAS in active Set Up Time toes 0 0 ns
D,y to CAS Delay Time ipze 0 0 ns
D,y to OE Delay Time tbzo 0 0 ns
Refresh Counter Test Cycie Time thrTc 430 505 ns
Refresh Counter Test Cycle . t
RAS Pulse Width 12 TRAS 330 10000 395 10000 ns
Refresh Cot.!nter Test CAS = tepT 60 20 ¢ s
Precharge Time
Notes: . .
An initial pause of 200us is required after power-up Measured with a load equivalent to 2 TTL loads and
followed by any 8 RAS cycles before proper device 100 pF.. o o
operation is achieved. In case of using internal refresh Operation within the tacp {max} limit insures that
counter, a minimum of 8 CAS-before-RAS initialization trac (max) can be met. tgcp {max) is specified as a

reference point only; if tgep is greater than the speci-

cycles instead of B RAS cycles are required.
fied tgep (max} limit, then access time is controlled

AC characteristics assume t+ = b ns.
Vin {min) and V,_ {max) are reference levels for meas- exclusively by teac.

uring timing of input signals. Also, transition times are trep (Min) = tgay {min) + 2t5 (t1 = 5 ns} + tage (mMin)
measured between V| (min) and V, (max). Either tgrn Of trcw Must be satisfied for a read cycle.

B
BE

Assumes that tgep £ trep (max). H tgep is greater 8] twcs is not restrictive operating parameter. 1t 1s included
than the maximum recommended value shown in this in the data sheet as electrical characteristics only. Even if
table, tgac Wil be increase by the amount that tgep twes £ tweslmin), the write cycle can be excuted by
exceeds the value shown. satisfying taw_ or tew specification,

Either tpz¢ or tpro Must be satisfied for all cycles.
Refresh Counter Test Cycle only.

Assumes that tpep 2 trep (Max).

— 1=
of—
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MB81464-12
MBB81464-15
Read Cycle
tre
tRAS J—
RAS 12 L_
tosH TRP =
CAE - -
tcas .
CAS \ / / \_
1ASR 'RAH tasc tcanH tepn
et — | I—'—tOEs—-"‘
COLUMN ¢ T e Sl I ey R &
ADDRESSES ADDRESS K R e R S R
TRRH
WE IcAC
tRAC
DO J VALD
{OUTPUT) HIGH-Z —{ DATA OUT HIGH-2
tpzg toEA
DQ
{INPUT) HIGH-2
pzo |
0E {
Don’t Care
Write Cycle (Early Write)
QE: Don't care
RC
— tRAS -\
RAS
Y / N
TesH — RP
tRcD tcas |
TAS \_\ / / —
task | [ tRAR tasc ~—tcPN
o | el - tcaH
v ROW COLUMN
ADDRESSES ADDRESS ADDRESS
twes|
WE
tpg—e] Fe— le—toy—=
pQ VALID
{INPUT} DATA IN
ba VOH_ { -]
(OUTPUT) o't HIGHZ
< Don't Care
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MB81464-12
MB81464-15
OE Write Cycle
tRe
_ s ac
RAS R A 3
1 [ -
Thoo CSH toas trp
tRSH
— X 4
CAS N / / _\l
IrRAH  tAasc F—TCPN
| —a] | tcaH .
R COLUMN
ADDRESS
tweH ‘owL R
WE /
= twp——t
toH—e—
[p]0] VALID
(INPUT} DATA IN
[»]0]
{oUTPUT) HIGH-Z
1OEH
OE
Read-Modify-Write Cycle
TRWC
tRAS
s N\
tcsH tRp
tcas
tRSH / ]
AL N
WL d
TRWL 1
tWPﬂ
TDH
VALID
DATA IN
HIGH-Z
1oEH
BB Don't Care

Note: 1) When DE is kept high through a cycle, the DQ pins are kept high-Z state.
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MB81464-15
Page Mode Read Cycle
(RAS
RAS Vin- N
VILT  teps s it tRp
= ——tcsn— f=tcp— . o fRSH
—_ - cAs ’
-1 == T IINCEY N =
[ A ASC t
TASR be—s] et st t t = pteAH
IRAH,I':{‘ CaH cAH ASC
- b caLLmn ¢ s !%,ﬁ “tig
ADDHESSES VlH Anﬂnonwzss ESBEQSNS ADDH‘SSK "’”ig, ! ;’{ e,f
V- 3 : 4
tRCS"f’ =
— V-
WE IH F i
Vi-
tpze——] =
oQ Vin~ > HIGH Z
”NPUT) V||___-.....-——-J L)
t
tDzo--SAc -loFF ! | OFF
Wiy CAC
Da o HIGH-Z HIGH-Zf=d 250D HIGH-Z
— o - “ DATA
{OUTPUT} Voo — o2 R A NS ors
tOEA—Q —lt0eD J{ ——=itoep
JE—— Via— h - S “ﬁ
OF tH e e
Vi 45 | } |
[] pon'tcare
Page Mode Write Cycle
(OE=Don’t Care)
— tRA
AEE Vin- N s
V-, p
CRS 1pe » . r~—tRP
- tesH et P —e] ) RSH
N Vip— =—tcas S
CAS Vi— / K \ tcas A N N tcas /
I ngn] PAR d TASC -
ASR| = t
= “--!:sc“ tCAH = CAH  tasc [T icAn
Vig— L4 M
ADDRESSES v"" x.f,’:,‘;“ésgx coLumn. X X LoLumi K )( G a
- s :
TWCS —-] b
I Vi = tweH " g a
WE V- . . . ;
et ¢
tns—~] - DN
DO Vin— VAL\DK' ) g
(INPUT) Vi— ALl
pa Vou~ HIG H-Z e
{QUTPUT) VoL~
[ bont Care
1-100
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Page Mode OE Write Cycle

t
— Vi RAS \
ViL—
tASH tRP
. V|H"‘ T —-—tCAS
CAS ViL—

DQ
(INPUT}

HIGH-Z
tOEH

DQ
{OUTPUT)

Don‘t Care
V74 INVALID DATA

Note: 1) When OE is kept high through a cycle, the DQ pins are kept high-Z state.
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Page Mode Read Modify-Write Cycle
s Vi ,\ tRAS
Vie tchs | | 4 {
T t
] R%DSH *ICP'—PHWC f=—tAsSH trp

Da

VALID‘ HIGH-Z VALID

(INPUT} DATA g DATA
omﬂ
tcac
?OCEJTPUT] HIGH-Z: @ HIGH-Z2 HIGH-Z
tozo TOEAT L c.  toea
0EZ
OE Vin— /
V'L_
Don’t Care
AS-Only Refresh Cycle
{WE, OE=Don’t Care)
tRe
tRAS:
8AS Vin~ 3 o X
AAS /]
ViLs tcrs X \—
ADORESSES
CAS
DQ .
(OUTPUT)  vg - s HIGH-Z

@ Don’t Care
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MB81464-12
MB81464-15

CAS-hefore-RAS Refresh Cycle
NOTE: Addresses, WE, OE = Don’t care
TRC
tRe
_ _ N tRAS N
RAS ViH R
Vi 7
tepn
tFcs
a Vin-
CAS v, N
Da Vou~
HIGH-Z
(QUTPUT) VoL~
m Dan't care
Hidden Refresh Cycle
tRe 4 tre
v \ RAS , tRAS
RAS tH
ViL N --—mpj N ‘HP——\—
tcRrs . .
e et —— ——
RCD~— RSH tren |
I - - tcas
TAS Vin \ 7,
Vil t TRAH
ASR tasc | lcaH
-1
Viu- ROW COLUMN
ADDRESSES - m ADDRESS ADDRESS
tRcs
—_ Vi
WE IH
Vi~ H—toES—=
tRAC
a v ‘CACJ‘_
o OH", HIGH- VALID DATA OUT
(OUTPUT) v - HIGH-2 < e
10EZ
toea s
— Vin~
OE ’H_ R / 1oED
V||_ tch——
pa v tbzo—
H” HIGH-Z
{INPUT) VyL-
. Don't care
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Refresh Counter Test Cycle
: tRTC

N Vie— TRAS |
RAS V”" N Zl N

n— A

t cpT
FCS| [~ —trcH tRSH tRp—=|

e Vin— tcas
CAS v Y/ A )

-

) TASC| fee———toAH—-]
b
VIH_ ¥ E

ADDRESSES v, X COLUMN ADDRESS : . ot

-

t ! *tcwu“
Acs —=—tRw(

— VlH" + k)
WE v N

=

tos "ﬂ-‘t“‘P.—I
DQ 1R 5
(INPUT) Vi = “E_HIGH-Z—{ VALID DATAIN x 2
tcac toep
v tRac '

oH™
QUTPUT) v HIGH-Z Ly HIGH-Z

oL tpzo toE A toeH

toez

I v
OF VIH /

T } -

D Dan't Care

DESCRIPTION

Address Inputs:

A total of sixteen binary input address
bits are required to decode parallel 4
bits of 262,144 storage cell locations
within the MB 81464,

Eight row-address bits are established on
the input pins (A through As) and
latched with the Row Address Strobe
{RAS). The eight column-address bits
are sestablished on the tnput pins {Ag
through Ay} and latched with the
Column Address Strobe (CAS).

The row and column address inputs
must be stable on or before the falling
edge of RAS and CAS, respectively.
CAS is internally inhibited {or “gated”’}
by RAS to permit triggering of CAS as
soon as the Row Address Hold Time
{iray) specification has been satsfied
and the address inputs have been
changed from row-addresses to column-
addresses.

1-104
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Write Enable.

The read mode or write made is selected
with the Write Enable (WE) input. A
nigh on WE selects read mode and low
selects write mode. The data inputs are
disabled when the read mode 1s selected.
When WE goes low prior to CAS, data-
outs witl remain in the high-impedance
state allowing a write cycle.

Data Pins:

Data Inputs;

Data are written during a write or read-
modify-write cycle. The later falling
edge of CAS or WE strobes data into the
on-chip data latches. In an early-write
cycle, WE is brought low prior to CAS
and the data is strobed by CAS with
setup and hold times referenced to CAS.
In a read-modify-write cycle, thus the
data will be strobed by WE with set-up
and hold times referenced to WE.

In a read-modify-write cycle, OE must

be low after tpzo to change the data
pins from input mode to output mode
and then OE must be changed to low
before togp to return the data pins to
input mode. In an early write cycle,
data pins are in input mode regardless
of the status of OE.

Data Outputs;

The three-state output buffers provide
direct TTL compatibility with a fan out
of two standard TTL loads. Data-out
are the same polarity as data-in. The
outputs are in the high-impedance state
until CAS is brought low. In a read
cycle, the outputs go active after the
access time interval tgac and topa are
satisfied. The outputs become valid
after the access time has elapsed and re-
main valid while CAS and OE are fow.
In a read operation, either OE or CAS
returning high brings the outputs into
the high impedance state.
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Output Enable:

The OE controls the impedance of the
output buffers. In the high state on OE,
the output buffers are high impedance
state. In the low state on OE, the out-
put buffers are low impedance state.
But in early write cycle, the output buf-
fers are in high impedance state even if
OE is low. In the page made read cycle,
OE can be allowed low through the
cycle. In the page mode early write
tycle, OE can be allowed high through-
out the cycle. In the page mode read-
modify-write or delayed write cycle,
OE must be changed from low to high
with 1oep.

Page Mode:

Page Mode operation permits strobing
the row-address into the MB 81464
while maintaining RAS at a Jow through-
out all successive memory operations in
which the row-address doesn‘t change.
Thus the power dissipated by the
falling edge of RAS is saved. Further,
access and cycle times are decreased
because the time normally required to
strobe a new row-address 1s eliminated,

Refresh;

Refresh of the dynamic memory cells is
accomplished by parforming a memory
cycle at each of the 256 row-addresses
{Ag through A} at least every four
milliseconds.

The MBB1464 offeres the following
three types of refresh.

RAS-Only Refresh:

RAS-only refresh avoids any output
during refresh because the output buf-
fuers are in the high impedance state
unless CAS is brought low. Strohing

each of 256 row-addresses with RAS
will cause all bits in each row to be re-
freshed.

Further RAS-only refresh results in a
substantial reduction In power dissipa-
tion.

CAS-before-RAS Refresh;

CAS-before-RAS refreshing available on
the MB 81464 offers an alternate re-
fresh method. If CAS is held low for
the specified period (trcg) before RAS
goes to low, on chip refresh control
clock generators and the refresh address

counter are enabled, and a internal
refresh operation takes place.
After the refresh operation is per-

formed, the refresh address counter is
automatically incremented in prepara-
tion for the next CAS-before-RAS
refresh operation.

Hidden Refresh:

Hidden refresh cycle may take place
while maintaining latest valid data at
the output by extending CAS active
time.

In MB 81464, hidden refresh means
CAS-before-RAS refresh and the inter-
nal refresh addresses from the counter
are used to refresh addresses ie. 1t
doesn’t need to apply refresh addresses,
because CAS is always low when RAS
goes to iow in the cycle,

CAS-before-RAS Refresh Counter Test
Cycle:

A special timing sequence using CAS-
before-RAS counter test cycle provides
a convenient method of verifying the
functionality of CAS-before-RAS re-
fresh activated circuitry. After the
CAS-before-RAS refresh operation, If

Downloaded from Elcodis.com electronic components distributor

CAS goes to high and goes to low again
while RAS is held low, the read and
write operation are enabled. This is
shown in the CAS-before-RAS counter
test cycle timing diagram. A memory
cefl address, consisting of a row address

(9 bits) and & column address {9 bits),

to be accessed can be defined as fol-

lows:

*A ROW ADDRESS — All bits are
defined by the refresh counter.

*A COLUMN ADDRESS — All the bits
Ap to A; are defined by latching
levels on Ay to A; at the second
falling edge of CAS,

Suggested CAS-before-RAS Counter

Test Procedure

The timing, as shown in the CAS-before-

RAS Counter Test Cycle, is used for the

following operations:

1) Initialize the internal refresh address
counter by using etght CAS-before-
RAS refresh cycles.

2) Throughout the test, use the same
column address,

3} Write “low” ta all 256 row address
on the same column address by using
normal early write cycles.

4) Read “'low” written in step 3) and
check, and simultaneously write
*high’” to the same address by using
internal refresh counter test cycles.
This step is repeated 256 times, with
the addresses being generated by
internal refresh address counter.

5) Read "high” wnitten in step 4} and
check by using normal read cycle for
all 256 locations,

6) Complement the test pattern and
repeat step 3), 4) and 5).
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Fig. 2 - CURRENT WAVEFORM (Ve =6.5 V, Ty =25°C)
Reaa/Writa Cycle Long Cyele
AAY / J
1 CAY \ S \
GE
]
o Al L A AL A N A AN
\ \r( ./ Y y M. Y /| / \
60 ng/Dwision
Fage Mods Cycle RAS only Relresh Cycle TAS.batore AAS Refresh Cycta
ml ' \
[ %3 ™\
OE
<
- 7 NN
- / [i\ Af\ / N
J NI l PN/ TN YN
50 ns/Division
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TYPICAL CHARACTERISTICS CURVES

lcct, OPERATING CURRENT (mA) tRac, NORMALIZED ACCESS TIME

lcct1, OPERATING CURRENT (mA)

Fig. 3 — NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE
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Fig. 5 — OPERATING CURRENT
vs. CYCLE RATE
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Fig. 7 — OPERATING CURRENT
vs. AMBIENT TEMPERATURE
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trac, NOBMALIZED ACCESS TIME

lccr. OPERATING CURRENT (mA)

Iccz. STANDBY CURRENT (mA}

Fig. 4 — NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE
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Fig. 6 — OPERATING CURRENT
vs. SUPPLY VOLTAGE
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Fig. 8 — STANDBY CURRENT
vs. SUPPLY VOLTAGE
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lcca. REFRESH CURRENT 1 (mA) lccz. STANDBY CURRENT (mA)

leca. PAGE MODE CURRENT (mA)

Fig. 9 — STANDBY CURRENT
vs. AMBIENT TEMPERATURE
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Fig. 11 — REFRESH CURRENT 1
vs. SUPPLY VOLTAGE
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Fig. 13 — PAGE MODE CURRENT
vs. CYCLE RATE
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lcca. PAGE MODE CURRENT (mA) lac3. REFRESH CURRENT 1 (mA)

lces, AEFRESH CURRENT 2 (mA)

Fig. 10 — REFRESH CURRENT 1
vs. CYCLE RATE
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Fig. 12 — PAGE MODE CURRENT
vs. CYCLE RATE
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Fig. 14 — REFRESH CURRENT 2
vs. CYCLE RATE
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Fig. 16 —~ REFRESH CURRENT 2 Fig. 16 — ADDRESS AND DATA INPUT
vs. SUPPLY VOLTAGE VOLTAGE vs. SUPPLY VOLTAGE
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Fig. 21 — OUTPUT CURRENT
vs. OUTPUT VOLTAGE
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Fig. 23 - SUBSTRATE VOLTAGE
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loy, OUTPUT CURRENT (mA)

Vee, SUPPLY
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Fig. 22 — QUTPUT CURRENT
vs. OUTPUT VOLTAGE
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Fig. 24 — CURRENT WAVEFORM
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PACKAGE DIMENSIONS

(Suffix: -P)
18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-M03)
o Ol T s T o T e B e B s W s M :‘»15"‘"“"
INDEX-1 K]
260+ 010
O {6 8010 25)
300(7 62)
P TYP
INDEX-2 JJ[LJJLUILUJL\.:'ILU'ILU"U J__ ........
L(M?j 012 l i 047 P12 010+ 002
' +0 30, T 20t 030 (0252005
(1207939 (12078 °%9
197(5 00) MAX
118(3 00) MIN
050(1 27) 100(2 54) 018 988 0200051 MIN
MAX TPY T 1014,
©45° 4 gg!
D ions in
@ 1988 FUJITSU LIMITED D180118-3C lmr;l::s(mﬂzmdars)
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PACKAGE DIMENSIONS

{Suffix: -PD)
18-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-18P-M04)
+ 006 +0 15
322+ 005 134_ 502340 _g gs!
(%;?Bf%g) 060(1 52) MIN
(7245008 i 025(0 64} MIN
1,18
| -+ —
i f A . _
‘ 527+ 005 _
I DinDEX| ) 16 (13391013 ] 0040 10
O )
| E 490+ 003 468+ 020
f: Jf ?(12 4510 08) {11 89+051)
7 g ] 012
—g uiu .| J 2 — -
8 " R 030(0 75)TYP
150(3 87
026(0 68)
[TYF
i oog* 00
CHAAS 5 oo 2005 08
Y= 0207905
01710 43} 002 REE
TYP
263+ 020
(6 6BL061) 1] .
H|= LEAD No
050+ 005
T T 127+£013)
Dimensions in
© 1989 FUJITSL LIMITED C180195-1C inches (milimetars)
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PACKAGE DIMENSIONS

{Suffix: -PSZ)

(TOP VIEW]

TAS Vss DOy WE NC  Ag Ags Ay Az Ag
an 61 81 100 120 145 16 18 200

Tr e
] [}
'l:z';.tlt'AI:JC:lrJEjL][:I[‘J‘t]‘I.‘.TE'LL'JIJCI\'.'M:IL:H%
byt sl 7L 9y 11 134 189 179 194 1
DQ; DQg OQE DOz RAS NC  As Ve Az Mg

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
{(CASE No.: ZIP-20P-M01)

Q20 112+ 008

+ 008 +
1019 25 88
[ 1019_573(2588_¢p 30} 8520 30)

| =

INDEX 260+ 010
d {6 60+ 0 25)

312+ 013
(793+£033)

010+ 002 118(3 00) MIN
(0 25+005)
050(1 27) 020+ 004 100(2 54} TYP
TYP {0 50+0 10) ’ " (ROW SPACE)
Leap No (1)
N
%ﬂ___[l_ﬂ | N O | I I | I |
g 0 1 1
(BOTTOM VIEW)
(20)
Dvmanskns n
® 1988 FUKTSU LIMITED Z20001S4C Inches (millimeters)
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PACKAGE DIMENSIONS

(Suffix: -C)

DIP-18C-AQ1

18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-18C-AQ1)
P — 0ty
i
|
5 3+ 008
INDEX AREA ’ -'812?) 200010
+ {7 62:0 25)
(7457 5¢)
| ! ! .
) 010
(22,8620 25) 00z
+0.10
(02575 05!
—— [« 055(1 40IMAX
| I 1
_i 200(5 08)MAX
|
1 +016 +0 41
1347 514 34070 2
_-1°°i-9‘°,.__.J o3w0en |1 ! 0351 015
(2.54:0.25) REF ' {089:0 38)
800(20 32)REF 05‘ 013
.050+.010 0187 995(p 460 1%
{1.27+0.25) =003 ocs
Oimensions in
© 1988 FUJITSU LIMITEDC D18014S 4C inches (milimetars)
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