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MB81464-12/-15

MOS 262,144 BIT DYNAMIC RANDOM ACCESS MEMORY

FUjITSU

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, 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
housed in standard 18-pin DIP and PLCC, or 20-pin ZIP packages. Additionally, the
MB81464 offers new functional enhancements that make it more versatile than
previous 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 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.

® 65,536 x 4 DRAM organization ® On-chip substrate bias generator
» Silicon-gate, Triple Poly NMOS, single for high performance
transistor cell e Allinputs/outputs are TTL compatible

® Row Access Time (tg
120 ns max. (MB 81464-12)
150 ns max. {MB 81464-15)

¢ Cycle Time (tpe)
220 ns min.RcMB 81464-12
260 ns min. &MB 81464-15;

® Page Cycle Time gpc?
120 ns max. éM 8 464-12;
145 ns max. (MB 81464-15

* Single +5 V Supply, +10% tolerance

368 mW max. ﬁMB 81464-12
314 mW max. (MB 81464-15
27.5 mW max. (standby)

Absolute Maximum Ratings

® 4 ms/256 refresh cycles

e Early write or OE controlled write
capacity

o TAS-before-RAS, RAS-only,
Hidden refresh capability

¢ Read write capability

. gno-:hip latches for addresses and

¢ Compatible with WPD41254, HM50464,
and% d

e Standard 18-Pin Plastic Packages:
DIP (MBBMS&XXPL
PLCC (MB81464-XXPV)
Standard 20-Pin Plastic Package:
ZIP  (MBB1464-XXPSZ)
Standard 18-Pin Ceramic Pad(;?a:
DIP  (MB81464-XXC) Metal Seal

Parameter Symbol Yaiue Unit
Voltage at any pin relative to Vgg Vi, Vour 11047 v
Voltage of Vg supply relative to Vss Ve -1t0 +7 v
Storage Temperature Ceramic| . 5510 +150 °c

Plastic 5510 +125
Power Dissipation Po 1.0 w
Short Circuit Output Current — 50 mA
Note:  Permanent device damage may occcur if absolute ratings are ded.
Functional jon shoul i

Id be

d to the conditions as detailed in the operation

il
sections of this data sheet. Exposure to absolute maximum rating conditions for ex-
tended periods may affect device reliability.

Copyright © 1900 by FUUITSU LIMITED and Fuiitsu Microslactronics, inc.

PLASTIC PACKAGE
DIP-18P-M03

PLASTIC PACKAGE
LCC-18P-M04

PLASTIC PACKAGE
ZIP-20P-MO1

DIP-18C-A01: See Page 22

PIN ASSIGNMENT

Aavoc Ay Ay

Pin assignment for ZIP: See page 21
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MB81464-15
Fig. 1 — MB 81464 BLOCK DIAGRAM
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CAPACITANCE (T, -25°c)

Value
Parameter Symbol Unit
Typ Max
Input Capacitance Ap to Ay Cin1 - 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 .
. Operating
Parameter Symbol o v Vax Unit Temperature
Vee 45 5.0 55 \Y
Supply Voltage
Vsg 0 0 0 v
Input High Voltage, all inputs Viy 24 - 6.5 Vv 0°C 10 70°C
Input Low Voltage, all inputs except DQ Vie -2.0 - 0.8 \%
input Low Voltage, DQ ViLp: -1.0 — 0.8 \

* The device wili 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 Typ Max
OPERATING CURRENT” MB 81464-12 65
Average Power Supply Current lcer mA
{RAS, CAS cycling; tge = min) MB 81464-15 57
STANDBY CURRENT L leca 50 mA
Power Supply Current {RAS = CAS = V)
REFRESH CURRENT 1* MB 81464-12 55
Average Power Supply Current bees mA
{CAS = V|4, RAS cycling; tpe = min) MB 81464-15 50
PAGE MODE CURRENT™ MB B1464-12 35
Average Power Supply Current leca mA
(RAS = V,_, CAS = cycling; tpe = min) MB 81464-15 30
REFRESH CURRENT 2° MB 81464-12 60
Average Power Supply Current tees mA
(CAS-before-RAS; tgc = min) MB 81464-15 55
INPUT LEAKAGE CURRENT any input
{0V < Viy €5.5V,45V L Ve €55V, Vgg =0V, tawy -10 10 HA
all other pins not under test = OV)
QUTPUT LEAKAGE CURRENT | _10 10 uA
(Data out is disabled, 0 V = Vo7 £5.5 V) pafL
OUTPUT LEVEL
v
Output High Voltage {lgy = -5 mA) Vor 24
OUTPUT LEVEL Vo 04 v
Output Low Voltage (Lo = 4.2 mA)

Icc is dependent on output loading and cycle rates. Specified values are obtained with the output open.
Iee is dependent on input low voltage level Vy p, Vi p > -05 V.
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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 tReF 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 tpe 120 145 ns
s_?gfeMode Read-Modify-Write Cycle N 195 225 ns
Access Time from RAS thac 120 150 ns
Access Time from CAS teac 60 75 ns
Output Buffer Turn Off Delay torr o] 25 o] 30 ns
Transition Time tr 3 50 3 50 ns
RAS Precharge Time tre 90 100 ns
RAS Pulse Width tRAS 120 100000 | 150 100000 ns
RAS Hold Time task 60 75 ns
CAS Precharge Time (Page mode only) tep 50 60 ns
(Cﬁﬁ lsct'ﬁ‘é:aefge;r:ge mode) teen 32 35 ns
CAS Pulse Width tcas 60 100000 ( 75 100000 ns
CAS Hold Time tosk 120 150 ns
RAS to CAS Delay Time taco 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 tRAH 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 tacs [¢] 4] ns
e ME 2 -
Read Command Hold Time t 0 0 ns
Referenced to CAS RCH
Write Command Set Up Time twes -5 -5 ns
Write Command Hold Time twew 30 35 ns
Write Command Puise Width twe 30 35 ns
Write Command to RAS Lead Time tawL 40 45 ns

1-96




MB81464-12

MB81464-15
3
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 tewl 40 45 ns
Data In Set Up Time tos 0 0 ns
Data In Hold Time toH 30 35 ns
Access Time from OE toEa 30 40 ns
OE to Data In Delay Time toep 25 30 ns
OQutput Buffer Turn Off 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 30
(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) tepr 30 30 ns
OF to RAS in active Set Up Time toes 0 0 ns
D,y to CAS Delay Time < 1] toze 1] 0 ns
Dy to OE Delay Time [+ 1] tpzo 0 o} ns
Refresh Counter Test Cycle Time 12 taTc 430 505 ns
Refresh Counter Test Cycle
2 t
RAS Pulse Width i TRAS 330 10000 395 10000 ns
Refresh Counter Test CAS
12 t 60
Precharge Time = e 70 ns
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 tpep (max) limit insures that
counter, a minimum of 8 CAS-before-RAS initialization trac {max) can be met. tpep (max) is specified as a
cycles instead of 8 RAS cycles are required. reference point only; if trep is greater than the speci-
AC characteristics assume t = 5 ns. fied tpcp (max) limit, then access time is controlled
k(i Vv, (min) and V,_ (max) are reference levels for meas- exclusively by tcac.
uring timing of input signals. Also, transition times are trep (Min) = tray (Min)+ 2ty (t1 =5 ns) + tagc (min)
measured between V y {min) and V| (max). Either tgry Of trey mMust be satisfied for a read cycle.
Assumes that tgcp < tpep (max). If trep is greater [l twcs is not restrictive operating parameter. It is included
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 twes(min), the write cycle can be excuted by
exceeds the value shown. satisfying tpw or towy specification.

Assumes that tgep = trep (Max). Either t ort must be satisfied for all cycles.
rco 2 tRe pzc O toro

Refresh Counter Test Cycle only.

pury s
] =
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MB81464-15
Read Cycle
tac
tRAS
&AS M
RAS
M y / N
ters - teSH - IR TS ——
RCO: RSH
Tca
CAS V'”'i ) / \
Vi
tasr RAH tasc tcaH tepn
ADDRESSES V'H_’ ACoY s
Vi~
tres
WE zm“ .
"o - cac tOFF
I tRAC ] e
ba VoH-, HGH.Z — valp Y
OUTPUT) v, HIGH-Z DATA GuT P——HIGHZ
TOEA |
DQ H i d tOEZ
{INPUT) HGH-Z
1pZo- 4 1
— [~—71o€0
3 N Vi
f303] Don’t Care
Write Cycle (Early Write)
OE: Don‘t care
tRe
— _ TRA !
RAS zIH N S \
The
1csH — ]
1CRS . tRSH tRe
RCD tcas:
TAS :’/m‘ !\\ }
-
tasr | [ 'RAKH tasc ¢ tepn—e=
[=— -——1 CAH
Vg~ ROW COLUMN
ADDRESSES 'L_' ADDRESS ADDRESS
twcs twcH
WE MG —twp
ViLm
tng -
oa Vo
aNeuT)
oa Von
HIGH-Z
toutPuT) - -
Don‘t Care
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MB81464-15
OE Write Cycle
trRC
RAS Vi~ 'RA; { X
ViLT s Tcsh F*‘RP"J
o] 1RCD. tcas

ADDRESSES v

WE
bQ
{INPUT}
DQ
{OUTPUT)
OE
Read-Modify-Write Cycle
TRwWC
RAS
CAS

ADDRESSES ViH™ |

Vi
WE Vin~

Vi s

= D]
28] Vin— VALID
{INPUT) v, — DATA IN
w

Da
{OuUTPUT)
OE

I

Don't Care

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
RAS
RA Vin
ViL tcrs it —~—tRp
““_’!CSH
CAS “cas
i tcaH
ADDRESSES V1M @
o 1
TRCH—
WE
Da 1IGH-2Z.
{INPUT) ]
cac
tozOoM— =t
Veor—
(QUTPUT} VoL~ SLALE
toEa L l.‘:.:
3 Vin /
1o
[J pon't Care
Page Mode Write Cycle
(OE=Don’t Care)
tRAS
RAS Vine N /[ r\
v, —
it crs tog Y . r=—1RP
] et H—t L—(cpﬁ RSH—~
Vig- t
CAS V'H_ A K \ tcas [~feas A tcas
" 1ASR [,RAHB tasc
- I— tcan
o L tage [TCAH tcaH
Vin— o UMN COLUMN
apoResses " M. Sbmne ) ADGRESS '

DQ
{INPUT}

Da
{QUTPUT)

Vi~
Vi~

Vin~
Vi

Vou~
VoL~

H
TWCS ] }.. [ twes | =—Jtwen

‘yvcn ‘

tps |
tg = b= L“tDH ° .‘1 T

VALID
DATA

HIGH-Z 4

{3 pon't care
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Page Mode OE Write Cycle

Pl
»
[

\
ADDRESSES v

ba
(INPUT}

2o}
(OUTPUT)

=4 Don’t Care
/] \NVALID 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

‘Ras

Vil

Icrs

tRCD tPRWC
- tcsh—=] p=-tcP=]

— Vi~ ¥ fes- .
CAS o \ C“S’y

WE
Da
(INPUT) Gt ity
ba HIGH-Z:
{OUTPUT)
oEZ
OF
Don’t Care
RAS-Only Refresh Cycle
{WE, OE=Don't Care)
tRC |
tras -—
RAS
ADDRESSES
CAS

—=] f=—toFE

<
Q
I
!
ot

pa
OUTPUT)  vg - HIGH-Z

Don’t Care
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CAS-before-RAS Refresh Cycle
NOTE: Addresses, WE, OE = Don't care
RAS ML
Vi
tcpr
Cas Viw-
Vigm
DQ Vou™
HIGH-Z
{OUTPUT} Vor-
n Don’t care
Hidden Refresh Cycle
tre ! tRC
RAS tRAs
—— Vi~ 4
I | SN A A
IcRrs
[— R C D—etme—t R g jy—=] .
FCH |
J— . t tcas
CAS ViH
Vie~ tRAH
t
ﬂ __‘_Asc tcaH
Vin~ ROW COLUMN
ADDRESSES Vie- ADDRESS B ADDRESS
res
WE Vi~
Vil r-p—toes~—|
L tRAC
oa v fcac
OH", 5 7
OUTPUT)  yor- HIGH-Z { VALID DATA OUT e
tOEZ
t
. Viyeie oEA
o€ - ViR
Vi~ tozc OED
tpzo—
DQ Vin HGH-2
{INPUT) V- 4
- Don't care
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MB81464-15
Refresh Counter Test Cycle
" tRTC

Viu— TRAS )
AAS N\ N

ViL—

tres| le ¢ tcpT ZL
[— FCH - N tRSH TRP—e=]

CAS Vib-

Vil—

Vib—
ADDRESSES Vi— OLUMN ADDRESS [
. ViH—
WE IH

Vi
DQ Vin
(INPUT) Vi —

{ trRAC
pa Vo~ , 7740 G,
{OUTPUT) v — HIGHZ . N ¢ on
0zZ0 OEH

OE

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 A;) 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 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
(tran) specification has been satisfied
and the address inputs have been
changed from row-addresses to column-
addresses.
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Write Enable:

The read mode or write mode is selected
with the Write Enable (WE) input. A
high on WE selects read mode and low
selects write mode. The data inputs are
disabled when the read mode is 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 tgep 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 iow.
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 tgep.

Page Mode:

Page Mode operation permits strobing
the row-address into the MB 81464
while maintaining RAS at a low 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 is eliminated.

Refresh;

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

The MB 81464 offeres the following
three types of refresh.

RAS-Only Refresh:

FA—S-onIy 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 R—.Ag-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. 1§ CAS is heid low for
the specified period (tgcg) 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., it
doesn’t need to apply refresh addresses,
because CAS is always low when RAS
goes to low 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

C_Egoes 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 — Ail the bits
Ag 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 eight 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
internal refresh counter test cycles,
This step is repeated 256 times, with
the addresses being generated by
internal refresh address counter.

5) Read "high” written in step 4) and
check by using normal read cycle for
all 256 |ocations.

6) Complement the test pattern and
repeat step 3}, 4) and 5).
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Fig. 2 — CURRENT WAVEFORM (Ve =55 V, Ta =26°C)
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TYPICAL CHARACTERISTICS CURVES

lcc1, OPERATING CURRENT imA) tpac, NORMALIZED ACCESS TIME

lce1. OPERATING CURRENT (mAj

Fig. 3 ~ NORMALIZED ACCESS TIME
vs. SUPPLY VOLTAGE

—
Ta=25°C
1.2 |
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Vee. SUPPLY VOLTAGE (V)

Fig. 5 — OPERATING CURRENT
vs. CYCLE RATE
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Fig. 7 — OPERATING CURRENT
vs, AMBIENT TEMPERATURE
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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) lecz. STANDBY CURRENT (mA}

lcca. 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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Fig. 10 — REFRESH CURRENT 1
vs. CYCLE RATE
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Fig. 14 — REFRESH CURRENT 2
vs. CYCLE RATE
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Vi AND V|, ADDRESS AND DATA

Vi AND V|, RAS, CAS, WE AND OE

Ices, REFRESH CURRENT 2 (mA)

Fig. 15 — REFRESH CURRENT 2
vs. SUPPLY VOLTAGE

Sl

s0|tRe = 230 ns
60
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40 1 !
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Ve, SUPPLY VOLTAGE (V)

Fig. 177 — ADDRESS AND DATA INPUT

VOLTAGE vs. AMBIENT TEMPERATURE
3.0 I

Ve = 5.0V
|

2.0 Vi (Min)
| N —
VL (Max}

"oi

INPUT VOLTAGE (V)

|
0 |
-20 © 20 40 60 80 100

Ta. AMBIENT TEMPERATURE (°C)

Fig. 19 — RAS, CAS, WE AND OE INPUT
VOLTAGE vs. AMBIENT TEMPERATURE
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Fig. 16 — ADDRESS AND DATA INPUT
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MB81464-12
MB81464-15
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MB81464-12
MB81464-15

PACKAGE DIMENSIONS

{Suffix: -P)
18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-MO03)
8687 298122.05 7 3:20,
e T e T e T s U e O s A ol O
INDEX-1
260£.010
O (6.60+0.25)
.300(7.62)
TYP
Y, +L‘6r1'2 ~ N +.012 =l
ek, l Mo 10.26+0.05)
+0.30 ' +0.30 - -
11.20%939) 11.20+330
] 197{5.00} MAX
1 I I .118(3.00) MIN
006
050(1.27) I 100(2.54) 0181605 0201051 MIN
I |[1002.54) *7-.002
MAX ™Y 0457904
Dimensions in
© 1988 FUJITSU LIMITED D180118-3C inches {milimeters)
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MB81464-12
MB81464-15

PACKAGE DIMENSIONS

(Suffix: -PD)

.322+.005
(8.18+0.13)

:”EINDEX!
f:_"i_* 3 u;ggiiggg;
70 [ 4z
|

.263+.020
(6.68+0.51)

© 1989 FUNITSU LIMITED C18018S-1C

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

+.006 +0.15

134 _ 5021340 _5 05!

/O' ) 527+ 008
SR {13.39+0.13)
h |
3 -

-060(1.52) MIN
:025(0.64)MIN

.468+.020
(11.89+0.51})

\__R.030(0.75) TYP

150(3.81)

®9: LEAD No.

{1.27+£0.13)

Dimensions in
inches {milimaters)
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MB81464-12

MB81464-15
(Suffix: -PSZ)
(TOP VIEW)
CAs Vss DO; WE NC. Ag As Az Ay Ao
200 41y 6 8n 101y 120 14 164« 18;, 20n
T1CAITACL3ICALICACICIACITICICICICIICILACITD
Vi3t B 7 gt 11}l 13D 154 174 199
DQy DQs OE DOz RAS NC. As Vec Az Aq
20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZiP-20P-M01)
-~ 1.0197 00855 g +0.20, .112+.008
-012 -030 {2.85%0.20)
4 l M
INDEX .260+.010
(6.60+0.25) 312+x.013
(7.93+0.33)
.010+.002 .118(3.00) MIN
! (0.25+0.05)
.050(1.27) .020+.004 .100{2.54) TYP
TYP 10.50£0.10) (ROW SPACE}
(BOTTOM VIEW)
Dimensions in
© 1988 FUJITSU LIMITED Z200015-4C Inches (millimeters)
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MB81464-12
MB81464-15

PACKAGE DIMENSIONS

(Suffix: -C}
DIP-18C-A01
18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-18C-A01)
. i ==>"" Q"to 9
T
|
+.008
298010 300+.010
INDEX _AREA (7_45~:g§g, (7.62+0.25)
900+ .010 Al +.004
122.8620.25) ' 010 002 |
10251512
— {«-.055(1,40>MAX
} ! a
{  |2005.081MAX
I gy

.100+,010 .J | .032(0.81)
(2:5410.25)

REF

.800(20.32)REF
.050<.010
(1.27+0.25)

© 1988 FUITSU LIMITED D180148-4C

ij
]
|

.035:,015
{0.89:0.38)
.005 +0.13
003'046 g 08!

Dimensions in
inches (millimeters)
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