T-4o~A3-17
FUJITSU MICROELECTRONICS 47E D ®E 374972 0019311 7 EEFMI

October 1990 &
FUJITSU

DATASHEET ——
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 speead, high
performance applications such as mainframe memory, buffer memory, peripheral
storage, and system memory for microprocessor units where low power dissipation
and a compact layout is required.

The multiplexed row and column address inputs permit the MB81464 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
previous dynamic RAMs. The TAS-before-RAS refresh 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 MB81464 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 tolerance is very wide. All inputs are
TTL compatible.

PLASTIC PACKAGE
LCC-18P-M04

* 65,536 x 4 DRAM organization ® On-chip substrate bias generator
» Silicon-gate, Triple Poly NMOS, single for high performance
transistor cell o Allinputs/outputs are TTL compatible
L] Rz:v;o Access 'ﬁm B(tgr; 12 o 4 ms/256 refrash cycles
Ns max. o Early write or OE controlied write
150 ns max. (MB 81464-15 capacity PLASTIC PACKAGE
o TAS before-RAS, FAS-only, ZIP-20P-MO01
* O e e a1464-12 Hidden refresh capabilty DIP ;\:12-2 Page 22
350 e min: (MB 81464.13 * Readwrite capability P1BC-ADT: See Page

® On-chip latches for addresses and
& Page Cyde Time gpsc2464-12 DQs

120 ns max. (M e Compatible with |LPD4 1254, HM50464, PIN ASSIGNMENT
145 ns max. {MB 81464—15; and‘FhaAMN uP _
o Standard 18-Pin Plastic Packages: Hvss
® Single +5 V Supply, £10% tolerance DIP  (MB81464-XXP [Hoos
s esienoen, =
o Low Power tan, in Plastic Package: |
358 mW max. SMB 81454-12 ZIP  (MBB1464-XXPSZ) =~ =
314 mW max. (MB 81464-15 Standard 18-Pin Caramic Packg?e.
27.5 mW max. (standby) DIP  (MB81484-XXC) Metal Seal g N
Az
Absolute Maximum Ratings o
Parameler”. Symbol Value Unit
Voltage at any pin relative to Vsg Viy, Vour -1t +7 \
Voltage of Vg supply relative to Vag Veo 11047 v ps
. b
Storage Te Ceramic Tsta 5510 +150 °c g:
Plastic 5510 +125
Power Dissipation Pp 10 w A hy Ay
P k{ s
Short Gircuit Output Current — 50 mA in assignment for ZIP; See page 21
Hote: FF’emgne;t device damhaogtladrg:y oocur it ;, ,,.:e nd mum ratdiggslgdre the J Jmhon This devics comains circultry 10 protect the inputs against
‘unction on shou d conditions as iled in the operati
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- O ot tavon s ok aophoation
tended periods may affact device reliability. danyvonag: m%humm ‘maximum rated vollages 1o this high
impedance cirou

Copyright © 1200 by FUJITSU LIMITED and Fujttsu Microslectronics, Inc.
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MB81464-12
MB81464-15
Fig. 1 — MB 81464 BLOCK DIAGRAM
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CLOCK |=—TWE
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GEN.
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CLOCK GEN 1}
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CONTROL
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ADDRESS
COUNTER DECODER = o
BUFF
SENSE AMPS [
ul{ 1/0 GATING I__< DQ1~DQ4
Nl 1 l
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= : | o
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g 3 262,144 BIT
As—] 8% & STORAGE CELL
23 8 L &
Ag—] g
Ag~—] - Vee
S —~——Vss
SUBSTRATE
BIAS GEN
CAPACITANCE (1, = 25°)
Value
Parameter Symbol Unit
Typ Max
Input Capacitance Ag to A5 Cint - 7 pF
input Capacitanct RAS, CAS, WE, OE Cinz - 10 pF
Data 1/0 Capacitance (DQ1 to DQ4) Cpa — 7 pF
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MB81464-15
RECOMMENDED OPERATING CONDITIONS
(Referenced to Vgg)
Value "
Parameter Symbol Unit Operating
Min Typ Max Temperature
Vee 45 5.0 5.5 \
Supply Voitage
Vss 0 0 0 v
Input High Voltage, all inputs Vin 24 - 8.5 v 0°C to 70°C
Input Low Voltage, all inputs except DQ ViL -20 - 0.8 \
Input Low Voltage, DQ ViLp* -1.0 — 0.8 v

* 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.)

Value
Parameter Symbol Unit
Min Tvp Max
OPERATING CURRENT* MB 81464-12 65
Average Power Supply Current leen mA
{RAS, CAS cyching; tge = min) MB 81464-15 57
STANDBY CURRENT | 5.0 mA
Power Supply Current (RAS = CAS =V y4) ce2 ’
REFRESH CURRENT 17 MB 81464-12 55
Average Power Supply Current leca mA
(CAS = V4. RAS cycling; tge = min) MB 81464-15 50
PAGE MODE CURRENT” MB 81464-12 35
Average Power Supply Current lcca 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
(VL Viy £5.5V,45V < Ve €55V, Vgg =0V, hwy -10 10 HA
all other pins not under test = 0V)
OUTPUT LEAKAGE CURRENT | ~10 10 pA
{Data out 15 disabled, 0 V £ Vo1 S 5.5 V) pal)
OUTPUT LEVEL
\
Output High Voltage {lgy = -5 mA} Vo 24
OQUTPUT LEVEL
4 v

Output Low Voltage (Lo, = 4.2 mA) Vo 0

lec is dependent on output loading and cycle rates. Specified values are obtained with the output open.
lgc is dependent on input low voltage level V| p, ViLp > -0.5 V.
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MB81464-15

AC CHARACTERISTICS

(At recommended operating conditions unless otherwise noted.)

MB 81464-12 MB 81464-15
Parameter Symbol Unit
Min Max Min Max
Time between Refresh tRer 4 4 ms
Random Read/Write Cycle Time tre 220 260 ns
Read-Modify-Write Cycle Time trwe 305 345 ns
Page Mode Cycle Time tpc 120 145 ns
$?§:eMode Read-Modify-Write Cycle — 195 295 ns
Access Time from RAS tRac 120 150 ns
Access Time from CAS teac 60 75 ns
Output Buffer Turn Off Delay tore 0 25 0 30 ns
Transition Time ty 3 50 3 50 ns
RAS Precharge Time trp 90 100 ns
RAS Pulse Width tras 120 100000 | 150 100000 | ns
RAS Hold Time tash 60 75 ns
CAS Precharge Time {Page mode only) tep 50 60 ns
?/f;ls c':/';(;:aer)ggegl:(:ge mode) tepn 32 35 ns
CAS Pulse Width teas 60 100000 | 75 100000 ns
CAS Hold Time tesH 120 150 ns
RAS to CAS Delay Time tren 22 60 25 75 ns
CAS to RAS Set Up Time ters 10 10 ns
Row Address Set Up Time tasr 0 0 ns
Row Address Hold Time trRAR 12 15 ns
Column Address Set Up Time tasc 0 0 ns
Column Address Hold Time tcaH 20 25 ns
Read Command Set Up Time trcs 0 0 ns
e o | 15 20 -
Reterenced 10 CAS | tacn | O 0 ns
Write Command Set Up Time twes -5 -5 ns
Write Command Hold Time tweH 30 35 ns
Write Command Pulse Width twe 30 35 ns
Write Command to RAS Lead Time tRwL 40 45 ns
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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 towe 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
OE to Data In Delay Time toen 25 30 ns
Output Buffer Turn OFff Delay from OE toez 0 25 0 30 ns
OE Hold Time Referenced to WE toen 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 10
{CAS-before-RAS refresh) FCH ns
RAS Precharge to CAS Hold Time
{Refresh cycles) trec 10 10 ns
CAS Precharge Time
(CAS-before-RAS cycles) teer 30 30 ns
OF to RAS in active Set Up Time toes 0 0 ns
D,y to CAS Delay Time tpze 0 0 ns
D,y to OE Delay Time tpzo 0 0 ns
Refresh Counter Test Cycie Time trTc 430 505 ns
Refresh Counter Test Cycle - t
RAS Pulse Width TRAS 330 10000 395 10000 ns
Refresh Col.!nter Test CAS N2 tepT 60 70 ¢ ns
Precharge Time
Notes: . .
An initial pause of 200gs 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 th~ o o
operation is achieved. In case of using internal refresh Operation within the tpco (max) limit insures that
counter, a minimum of 8 CAS-before-RAS initialization trac (max} can be met. trcp (max) is specified as a

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

cycles instead of 8 RAS cycles are required.
fied trep {max) limit, then access time is controlled

AC characteristics assume tt = 5 ns. F
Vi {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)+ 2ty (t1 =5 ns) + tage (min)
measured between V| (min) and V,_ (max). Either tgry Or trew Must be satisfied for a read cycle.
Assumes that tgep < trep (max). H tgep is greater twcs is not restrictive operating parameter. 1t 1s included

B
aE

f=]

than the maximum recommended value shown in this In the data sheet as electrical characteristics only. Even if
table, tgac Will be increase by the amount that tgep twes S twesimin), the write cycle can be excuted by
exceeds the value shown. satisfying tgw, or tew, specification,

Assumes that tpep 2 trep (Max). Either tpze of tpro Must be satisfied for all cycles.

Refresh Counter Test Cycle only.
197
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MB81464-12
MB81464-15
Read Cycle
tRC
RAS Vin~ N tRAS /r
VLo K 7 L
tesH e t R ]

ViLs
tASR RAH tasc tcAH tepn
S ] f— -¢—.1 tOES—=—
Vi~ ROW COLUMN RS SRR R S B RS
ADDRESSES VIL_@ ADDRESS ADDRESS SO L S T TR
TRRR}
TRCH
- v STIRINEE s X
WE iH LG
Vi a8 tcac toFF
trAaC ] f—
Da Voh~, " A vVAauD Y
{OUTPUT) v, . HIGH-Z =\ DATA OUT | HIGH-2
tpzc tOEA [=—n
toez
[2]e] 2.
{INPUT) HIGH-Z
bzo i e—10ED
— N
QE IH
Vie— \ /

Don’t Care
Write Cycle (Early Write)
OE: Don't care
1RC
— tRAS J -\
RAS ,1
tesH — ]
< tRSH tRP
trcD tcas
CAS \\ / a r\
tasm | | TRAR tasc tceN
o] __1 too— e tCAH
COLUMN

v
ADDRESSES ADDRESS

ROW
ADDRESS

twcs

WE Vin
Vi~
ggpu_” Vin- IR VALID
v - DATA IN
pa Vou~ ,
{OUTPUT) H HIGH-Z

VoL~ .
Oon't Care
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FUJITSU MICROELECTRONICS

OE Write Cycle

tRC
— x‘H—-—-—-,\ 1R 4 \
I teps = CSh tRP-=
F——trco tcas
tRSH !
_ Vin— f
TAS vin— N // ]\_
RaH  tasc TeeN
tAs:Rl—— -
ADDRESSES ‘\;'H’Wm%"a"s'ss
v

Don’t care

Read-Modify-Write Cycle

Don’t Care

TRwWC
tRA
RAS :’l'”: ) /r | W
" tesh— "~ TRP
CAS
TRSH
CAS Vin / a h
Vi r—tepn
tcan
ADDRESSES V1H™
Vic ——towe
TRWL !
WE ViH
Vi~ tps
twe
e o
DQ Vin- VALID
{INPUT) vy, — B DATAIN
(1
D Vo HIGH-2Z:
(OUTPUT) Vol~ | toea ‘o
OF

Note: 1) When OE is kept high through a cycle, the DQ pins are kept high-Z state.
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MB81464-15
Page Mode Read Cycle
tRAS
RAS ML N\
VIiL™  1eps e i trp
[~ 7] e r—tcsn—i |=tcp— . fRSHT
— - cas
CAS Vin 7 7\\ tcas | \T" J tcas
Vn_“(ASR ASC tasc "
po—ed et eyt -tcAH
‘RAH’I-:~J:¢ CAH CAH
. ; e custn
ADDRESSES VIH- ){ Ry 4 N e X R
ik ! L
trcs —= [=—TRRH
t fd- -] —t
tRCS’”“ RCH - trcH RCS —| IRCH
WE Vin- ,‘;" )
VA }——tOESA-J
tpzc— +-tbzc
"
_ — -
DQ Vin b HIGH 2= HIGH-Z !
{INPUT) [V R — 4 tpzo .
1,
tDZO___EAC* i e tOFE F—toFF
Vo ALID e
pa OH HIGH-Z JvaLio - v ~4tHIGH-Z >———HIGH-Z
{OUTPUT} Vo~ ) Tk e i
f—— 10OEZ
OEA— |~ I:.ltot‘zn ——=toED
— Vig— i B \ i
o / / T
Vi 3 45 } |
[ pon't Care

Page Mode Write Cycle
{OE=Don’t Care}

———y tRAS
- Vin—
RAS ViL— pa
L tcRrs i ~—tRp

trc S Py P—

e togH—at [~—tcp—=

~tcas
("
tasc
r——-

tcAH
COLUMN
ADDRESS

wes,| [=—"weH

— Vib - tweH g E
WE ‘ k / f .
VIL .

cas

tcan

Vi
ADDRESSES '™
Vil

tDs—~j (- L t
tog—=] b toH oK DH
DO Vin~ VALID o VAI__IIE VALID) %
DATA DA DATA
(INPUT) Vi
Vou~, HI G H- 2o

DO
{(OUTPUT) VoL~

[ pon't Care

1-100



FUJITSU MICROELECTRONICS UW?E D W 37497k2 0019319 1 EEFNMI
7% -937

MBB81464-12
MB81464-15

Page Mode OE Write Cycle

ViL—

29}
(INPUT)

3]s}
{OUTPUT}

Don't Care
V//] \NVALID DATA

Note: 1) When OE is kept high through a cycle, the DQ pins are kept high-Z state.
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MB81464-15
Page Mode Read Modify-Write Cycle
- RAS
RAS x'” \
n- X,
1 W
‘s tRCD tPRWC p————tRSH——1 ' tRP
f" 1CSH r=-tcP-=]
— Vig—ie et
1 CAS IH g . \- CAS:
Vi RAH

tasr Thec

Vi )

aopresses " AXRDT
-

recs

P R
() 1» HIGH-2Z hovry
toE -

pa
(NPUT) -

tcac

Ve
OH HIGH-Z @ HIGH-Z—df

bo
{OUTPUT]  vg, —

oA toez 10EA

BE Vin
Vi
AS-Only Refresh Cycle
(WE, OE=Don’t Care)
RAS
ADDRESSES
CAS
DQ
(OUTPUT)

Don’t Care
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MB81464-12
MB81464-15

CAS-before-RAS Refresh Cycle
NOTE: Addresses, WE, OE = Don't care
TRC
tRe
'RA ]
RAS ML h i y
Vi
s Vin~
CAS
Vi
ba Vou™,
HIGH-2
{OUTPUT) VoL-
- Dan't care
Hidden Refresh Cycle
tRC the
o R S A A
RAS H
ViL— . N — ——'RPA—N tnP——\—
CcRS
| e tR Dot REH—= .
FCH |
J— - ~ tcas
CAS ViH N\ z,
Vi~ . TRAH
ash | tasc | tcaH
el
Viu~ ROW COLUMN
ADDRESSES Vn_" ADDRESS ADDRESS
tRes
—
WE Viu~
A\ The p—toes—=
tRAC:
—
ba v fcac
OH™, 4 . ,
OUTPUT)  yore HIGH-2Z 4 VALID DATA OUT —
10EZ
t o
— Vi K | toea
OE tH R t
Vs toze—= OED
tozo—
ba Vin~ HIGH-Z
{INPUT) Vy-
- Don‘t care
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MB81464-12
MB81464-15
Refresh Counter Test Cycle
tRTC
Vin— tTRAS ]
RAS V'H N N
n- /
'FCS| fm tren fcpT tRSH tRP—=]
e f‘"ﬁ" RP
Vig- tcaAs
ChS v N Iy \
-
tasc —.—10AH——.|
]
Vin- g :
ADDRESSES V) X coLumn Appress X . e
l
t -ttcwuH_’J
- ncs-——-l | [—tRwe
WE VIH —
n=
[ :1WP~|
v = tp—e]
6] 1H
(INPUT) Vi — P——HIGH-Z VALID DATA IN §( 3 g
teac| toED
Vers !—— tRAC
uTPUT v HIGH-Z LonEp HIGH-Z
oL tpzo toE A toEH
"—‘I fm—itoez ™ "l
3 Vin Vi
ViL— \-——-—-ﬁ_——p

D Don’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 (Ag through A7) and
latched with the Row Address Strobe
{RAS). The eight column-address bits
are established on the input pins {Ag
through A;} and latched with the
Column Address Strobe (CAS).

The row and column address inputs
must be stable on or before the faliing
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
{tran ) specification has been satisfied
and the address inputs have been
changed from row-addresses to column-
addresses.

1-104

Write Enable.

The read mode or write mode is selected
with the Wnite Enable (WE)} input. A
high 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 will 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 toga are
satisfied. The outputs become valid
after the access time has elapsed and re-
main valid while CAS and OE are low.
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 mode read cycle,
OE can be allowed low through the
cycle. In the page mode early write
cycle, 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 toep.

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 i1s eliminated.

Refresh;

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

The MB 81464 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. Strobing

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 1n 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 i.e., 1t
doesn’t need to apply refresh addresses,
because CAS is always low when RAS
goes to {ow 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

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
cell address, consisting of a row address

(9 bits) and a 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 Ag 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” to 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
interna!l 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 (V¢e =55V, Ta = 25°C)

Rasa/Writa Cycle Long Crele

£
H J
- A A ] \ PAVAN A l'\ 2\ / \
(N v N N Y NLUINY / \
60 ns/Division
Poge Mode Cycle FAS only Retresh Cycle EAS.batore RAS Refresh Cycta
ml Vs \
TAS M\ /
7 h
o A i\ Y.\ / \ i A
AU 1 ANZRAY MYeS LN
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TYPICAL CHARACTERISTICS CURVES

Fig. 3 — NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

2.0 5.0 6.0
Ve, SUPPLY VOLTAGE (V)

Fig. 5 — OPERATING CURRENT
vs. CYCLE RATE

Ta, AMBIENT TEMPERATURE (°C)

‘; 1.3 T LEu 1.3 T
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9 1 8 11
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a \\ o
'&’ 1.0/ N o 1.0
= N
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09 09
@« - o ——
5 0.8 « 08
o O
< g
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Fig. 4 — NORMALIZED ACCESS TIME
vs. AMBIENT TEMPERATURE

~20 0 20 40 60 B0 100
Ta. AMBIENT TEMPERATURE {°C)

Fig. 6 — OPERATING CURRENT
vs. SUPPLY VOLTAGE

6 -
< 0 Ta =25°C <Et 80 Ta =25°C
E Veg = 5.5V = tre = 230
= 50 cc o 7olRe ns
4 Z
w o
£ 40 & &0
3 3
Q30 ¢ 50
z Zz
e / b //
< 2 < e
c 20 c 40 g
w / w L1
& 3
. 10 =~ 30
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I/tre, CYCLE RATE (MHz) Ve, SUPPLY VOLTAGE (V)
Fig. 7 — OPERATING CURRENT Fig. 8 — STANDBY CURRENT
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vs. AMBIENT TEMPERATURE
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Fig. 10 — REFRESH CURRENT 1
vs. CYCLE RATE
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Fig. 21 — OUTPUT CURRENT
vs. OUTPUT VOLTAGE
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PACKAGE DIMENSIONS

(Suffix: -P)
18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-M03)
868 99522057329
o 0l ke I s B e TN i Y e O s W
INDEX-1 T
260+ 010
O {6 6010 25)
300(7 62)
I TYP
NOEX-2 T T G OJF L7 L1 LT L) 4=
Lozw*g‘z ’ a7t P12
" zotggo) " 20i830) {0 25+005)
197(5 00) MAX
| 118(3 00) MIN
050(1 27)4_ 1002 54| o18* 882 .020(0 51) MIN
MAX TPY 01
045 308
Dimensiong in
@ 1988 FUJITSU LIMITED D18011S-3C inches {millimeters)
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PACKAGE DIMENSIONS

(Suffix: -PD)

026(0 66)
| TYP
+ 002
008 _ 001
VY 020705
017{0 43)
TYP
263+ 020
(6 68+051)

@ 1989 FUJITSU LIMITED C180198-1C

18-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-18P-M04)

+006,, ,.+015
322+ 005 l 134_ 602(340_¢ 08!
(%;?Btgc;:) 060(1 52) MIN
+
o 025(0 64IMIN
1 I'fa\ *f*
527+ 005
(1339+013)
0+ 003 488+ 020
520 08) (1189+051)

150(3 81}

RO30(0 75)TYP

200(5 08)
REE

LEAD No

(127+013)

Dimensions in
inches (milimeters)
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PACKAGE DIMENSIONS

(Suffix: -PSZ)

(TOP VIEW)

TAS Vss DQ; WE NC  Ag Ag Ay Az Ag
20 45 611 81 100 1251 1411 16 18 201
‘E‘LCIE'.\.EJ['_\L'JE‘_!L][J['.!I]LIElL!ZJClL’lE]l
gt sl 7l ol 11p 130 154 175 190
DOz DQ, OE DAz RAS NC  As Vec Az A

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

+0 20, 112+ 008

+ 008
10197 25 88 ——
rf‘—— o12f —030 (28510 20)

INDEX 260+ 010
{6 60+ 0 25) 312+ 013
d (7 93+0 33)

010+ 002 118(3 00) MIN

| (0250 05)
050(1 27) 020+ 004 100(2 54) TYP
TYP (0600 10) (ROW SPACE)

(BOTTOM VIEW)

Oimensions i
® 1988 FUNTSU LIMITED Z200018-4C inches {millimeters)
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PACKAGE DIMENSIONS

{Suffix: -C)

DIP-18C-AQG1

18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-18C-A01)
T S e e - Otog
‘ [
|
2g3% 008
INDEX AREA ? o0, (2291010
+ (7 62:0 25)
{7457 52)
& ! /
T — —T — T—
900: 010 I o1+ 004
(22.86+0 25) o =002
+0.10.
(02575 05)
~—] I-t 055(1 40JMAX
| I 1
i 200(5 08)MAX
+016 +0 41
1347 514 134070 30
_-1001'910,____1 0320 81) .j - 0351 015
(2.54%0.25) REF ' {0890 38)
800(20 32)REF 05; o1
.050+.010 0187 99%(0 460 13)
(1.27:0.25) =003 -008
Dimensions i
@ 1988 FUJITSU LIMITED D18014S 4C inches (millimetars)
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