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DATA SHEET
MB&81256-s0
MOS 262,144 BIT DYNAMIC RANDOM ACCESS MEMORY

262,144 Bit Dynamic Random Access Memory

The Fujitsu MB81256 is a fully decoded, dynamic NMOS random access
memory organized as 262,144 one-bit words. The design is optimized for high speed,
high performance apphamons such as mainframe memory, buffer memory, peripheral
storage, and environments whare low power dissipation and a compact layout are
required.

Muttiplexed row and column address inputs permit the MB81256 to be housed in
standard 16-pin DIP and ZIP packages or an 18-pin PLCC package. Pinouts conform
fo the JEDEC-approved pinouts. Additionally, the MB81256 offers new functional
enhancements that make it more versatile than previous dynamic RAMs. TAS-before-
RAS refresh provides an on-chip refresh capability that is upwardly compatible withthe
MB8266A. The MB81256 also features page mode which allows high speed random
access of up to 512 bits of data within the same row.

The MB81256 is fabricated using silicon gate NMOS and Fujitsu’s advanced
Triple-layer Polysilicon process. This process, coupled with single-transistor memory PLASTIC PACKAGE
storage cells, permits maximum circuit density and minimal chip size. Dynamic LCC-18P-M04
circuitry is used in the design, including the sense amplifiers. Clock timing '
requirements are noncritical, and power supply tolerance is very wide. All inputs are
TTL compatible.

PLASTIC PACKAGE
DIP-16P-M03

e 262,144 x 1 RAM organization * High speed Read-white-Write cycie
® Silicon-gate, Tnple Poly NMOS, ® tan, twer, loHR, trwp are eliminated
single ransistor * Qutput unlawhedcyde ond allows PLASTIC PACKAGE
® Row Accets Tlme two-dimensional chip select 21P-16P-M01
80nsmax (M881£§l>60) . cammnvocapabinyusmg Page 17
' o (MB 165 80 Early Wri operation D166 A0a: See Page 18
’75 ns m" (MB°12 ) « On-chip latches for Addresses and
® Page Mode Cydle Time §2§ Data-in
s.‘°° s max. (M8 B; } * Standard 16-Pin Plasti Packages:
e Single +5V 10% tolerance P (MB81256-XXP)
o Singlo 15V Supl. 2P (WBsizme ok PIN ASSIGNMENT
385 mW max. (MB 81256-80 in Plastic Package:
i < 55
® 256 refresh cycies every 4 ms DIP (MB81256-XXC) 90:
o TAS-belore-RAS, RAS-only, '
Hidden refresh capability

4 13
TOP VIEW
E 1

Absolute Maximum Ratings (See Note)

Parameter Symbol Value Unit
Voltage at any pin relative o Vgg Vi, Vour 110 +7 v
Voltage of Vg supply relative 1o Vgg Voo 1047 v
Storage Temperature Ceramic Tsta -55 to +150 °c
Plastic 5510 +125
Power Dissipation Po 1.0 w
Short Cireuit Output Current — 50 mA
L Pin assignment for ZIP: See Page 22

Note: Pemmmtdemdamngy.mnabs&lgtamaxmlgzsm. o oxoc !

sections of this data shoet. E imum rating conditions for ex- This dovics containa crultry 1o protect the rpus Sgminet

Tordod poriods may aftoct dovios rovaLiity g e B et o et v pbeanon

mplwion
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impedance Cir
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MB81256-80

Fig. 1 — MB 81256 BLOCK DIAGRAM
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CAPACITANCE (74 - 25°c)
Parameter Symbol Typ Max Unit
Input Capacitance Agto Ag, Dyy Cint 7 pF
Input Capacitance RAS, CAS, WE Cinz 10 pF
Output Capacitance Doy Cout 7 pF
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RECOMMENDED OPERATING CONDITIONS

{Referenced to Vgg)

. Operati
Parameter Symbol Min Typ Max Unit TeFr:B;Zr‘ai?Jre
Vee 45 5.0 5.5 v
Supply Voltage
Pp g Vs 0
Input High Voltage, all inputs Vi 2.4 6.5 v 0°C to +70°C
Input Low Voltage, all inputs ViL -2.0 0.8 \"
(Recommended operating conditions uniess otherwise noted.)
Value
Parameter Symbal Unit
Min Typ Max

OPERATING CURRENT™
Average Power Supply Current MB 81256-80 leer 70 mA
(RAS, CAS cycling; tge = Min.)

STANDBY CURRENT | 45 mA
Standby Power Supply Current (RAS, CAS = Viul ce2 ’

REFRESH CURRENT 1*
Average Power Supply Current MB 81256-80 lces 60 mA
(RAS cycling, CAS = V| tge = Min.)

PAGE MODE CURRENT*
Average Power Supply Current MB81256-80 leca 35 mA
(RAS =V, , CAS cycling; tpc = Min.)

REFRESH CURRENT 2*
Average Power Supply Current MB 81256-80 lees 65 mA
(CAS-before-RAS; tge = Min.)

INPUT LEAKAGE CURRENT any input
(Vin =0V t0 5.5V, Ve = 4.5V 10 5.5V, Vgg = OV, hw -10 10 bA
all other pins not under test = OV)

OUTPUT LEAKAGE CURRENT

{Data is disabled, Vo1 = OV to 5.5V) tow) -10 10 HA
OUTPUT LEVEL v 04 v
Output Low Voltage (Ig, =4.2mA) oL ’

OUTPUT LEVEL v

Output High Voltage {lgy = -5.0mA) Vou : v

NOTE* : Iec is depended on output loading and cycle rates. Specified values are obtained with the output open.
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AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

Value
Parameter Symbol Unit
Min Max
Time between Refresh trer 4 ms
Random Read/Write Cycle Time the 175 ns
Read-Write Cycle Time tawe 180 ns
Access Time from RAS ag trac 80 ns
Access Time from CAS ag teac 45 ns
Output Buffer Turn off Delay torrF 0 25 ns
Transition Time tr 3 50 ns
RAS Precharge Time tre 80 ns
RAS Pulse Width tras 85 100000 ns
RAS Hold Time tRsH 50 ns
CAS Pulse Width tcas 50 100000 ns
CAS Hold Time tesH 85 ns
RAS to CAS Delay Time 5] treo 20 35 ns
CAS to RAS Set Up Time tchs 10 ns
Row Address Set Up Time tasSR 0 ns
Row Address Hold Time thaH 10 ns
Column Address Set Up Time tasc 0 ns
Column Address Hold Time tcan 15 ns
Read Command Set Up Time thes 0 ns
Read Command Hold Time Referenced to CAS [ thcH 0 ns
Read Command Hold Time Referenced to RAS [ traH 20 ns
Write Command Set Up Time m twes 0 ns
Write Command Pulse Width twp 15 ns
Write Command Hold Time twer 15 ns
Write Command to RAS Lead Time tawL 35 ns
Write Command to CAS Lead Time towel 35 ns
Data In Set Up Time tps 0 ns
Data in Hold Time ton 15 ns
CAS to WE Delay 10} tewn 15 ns
Refresh Set Up Time for CAS Referenced to RAS
(CAS-before-RAS cycle) trcs 20 ns
Refresh Hold Time for CAS Referenced to RAS teen 20 ns
(CAS-before-RAS cycle)
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A

(Recommended operating conditions unless otherwise noted.)

C CHARACTERISTICS

Value
Parameter Symbol Unit
Min Max

CAS Precharge Time (CAS-before-RAS cycle) tcpR 20 ns
RAS Precharge to CAS Active Time (Refresh cycles) trpc 20 ns
Page Mode Read/Write Cycle Time tee 100 ns
Page Mode Read-Write Cycle Time tpRWC 100 ns
Page Mode CAS Precharge Time tep 40 ns
Refresh Counter Test Cycle Time taTte 330 ms
Refresh Counter Test RAS Pulse Width trTRas 230 10000 ns
Refresh Counter Test CAS Precharge Time teer 50 ns

Notes:

An initial pause of 200 us is required after power-up,

(]~

A

And then several cycle {to which any 8 cycle to per-
form refresh are adequate) are required before proper
device operation is achieved.

If internal refresh counter is to be effective, a mini-
mum of B CAS before RAS refresh cycles are required.

AC characteristics assume ty = 5 ns.

Vin (min) and V,_ (max) are refrence levels for mea-
suring timing of input signals. Also, transition times
are measured between V,; (min) and V,_ (max.).
Assumes that tgep < tgep (max.) If taep is greater
than the maximum recommended value shown in this
table, tgac will increase by the amount that tgcp
exceeds the value shown,

Assumes that tgep 2 taep (max.).

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

Be

Operation within the tpcp (max) limit insures that
trac {max} can be met. tgep (max) is specified as 3
reference point only; if tgyep is greater than the
specified tpep (max) limit, then access time is con-
trolled exclusively by teac.

trep (Min) = tgap (min) + 2ty {ty = bns) + tage
(min).

Either tggy Or tgcy must be satisfied for a read cycle.
twes and tewp are not restrictive operating para-
meters. They are included in the data sheet as elec-
trical characteristics only. |f twes 2 twes (min),
the cycle is an early write cycle and the data out pin
will remain open circuit (high impedance) throughout
entire cycle.

If tewp 2 tewp (Min) the cycle is a read-write cycle
and data out will contain data read from the selected
cell. If neither of the above sets of conditions is satis-
fied the condition of the data out is indeterminate.

Test mode cycle only.
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Read Cycle
tre
tRAS
— Vin-
RAS \ ;/ n
tesH trp
tRCD tRSH
tcas
— '4
cAs N Y|/
tRAH tasc tcaH
- —_—1
Vin-  ROW COLUMN
ADDRESSES , - ADDRESS ADDRESS

tRt:s|———
WE Vin- Riiicaaass i g

ViL- : tcac
tRAC

Von- 2 vaup
Dout Vo - HIGH-Z {4 B5P p—

Write Cycle (Early Write)

the

_— TRAS

RAS Vin~ N
ViL— X b,
tcsH | t
tRSH ! RP
tRCD- tcas
e Vin— \ /
AS
¢ Vie- k
tash | |tRAH lés-<1; tea
|——>‘ | -l H

Vin ROW COLUMN ik A R
ADDRESSES , ADDRESS ADDRESS >( s :
!
twes IL twen
— Viu— T twe /
WE Vi I
-‘——LtDH——
Vin~ VALID
Din Vie— DATA
DouT Vor— HIGH-Z
Vou

D Don’t Care
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Read—Write/Read--Modify—-Write Cycle
t tRWC
v tras
I IH
RAS V- o 2 \_
ters 'CsH tRSH tap—i
tRCD tcas
__ ViH~ 1
w o/ ALY A4/
tRAH tasc
tASR| [-— tcAH
ViH- ROW COLUMN ’ x
ADDRESSES /| _ ADDRESS, ADDRESS
L I 1 1
-t oy L=
'Rcs'——l tcwp Pt R | ——=
— Vip—
WE o N / /
Vi _f N
teac R R R
Von— 'y VALID
DouT Vo | 1GH-Z—<] DATA ;
t
I RAC tps ...’ L—— tor
ViH— ' N
o VALID
IN Vi >< DATA
D Don’t Care
Page Mode Read Cycle
F tRas—
HAE Vin
RAS
Vi n
cRs CSH— tpe I tre
= -tcAS [~tep f—tcas—=
CAS y
; t
tase| ] eAH
tas
v ) <
ADDRESSES
—--—tRAC
V-
Dout vg:— HIGH-Z
TRRH [=—
‘Rcsﬁ tRCH_..“..W | . [‘“RCH—-—
WE MLE \Wi ' \
ViL-
D Don‘t Care
Valid Dats
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Page Mode Write Cycle (Early Write)
1RAS
RAS Vi
Vie- :
ol tcsH I + [tasn—— trp
P
cRs [ tRCO-tefm—tCc AG—0sd C e—tcAs tcAS
oAS Vig- 4 \
Vie- tRAH \
taAsR [*= tcaH tcaH tcAH
rtasc tasc — tasc |t
V- -
ADDRESSES X
Vie
V-
— IH
WE V-
V-
Din le
=
Vv -
Dout OoH HIGH-Z
Vo=
Page Mode Read-Write Cycle
tRAs tRp
__ Vin-
RAS viL- y
tcrs tcsH
=—1RcD cs e——tPRWC t
tcAS —=| ASH
___ Viu-
CAs Vi - \ J/ p ./
tasr :’;AH tep tcas -
:
tRAC™] T CAH tICWL
Vin- ROW ){: N T 7\/coL. ~
ADDRESS vy - ADD. ADD Y\ ‘o DD, X
t -
tRcs asc~! [ fow —e= I»mw
v cWL tRCS Lot towp "CWD ==
J— VH- r t
WE i / N we /
ViL- ]
lofFF twp cac
e—tRAC—| | twp tcac toFF toFF
Vou~ VALID § ZVALID N« /| VALID
Dour Vor- nehz—  P5R B N\ DATA 7 N DATA
tDs -~ tps tos
1DH toH —o| te— TDH
D VALID VALID VALID
IN DATA DATA DATA
] oon't Care
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RAS-only Refresh cycle
NOTE: WE, D,y = Don‘t care, Ag = V), or V)_

tRe
———(RAS———I
RAS
ADDRESSES
(Ag ta Ay)
CAS
Von— 4 H
DouT VoL— > 11GH-Z
CAS-before-RAS Refresh Cycle
NOTE: Address, WE, D)y = Don't care
tRC
tRP
— Vin- tRAs \
RAS
Vi
— Vin—
CAS tH
Vi
Vor~ X
Dour HIGH-Z
Vot-emooo

m Don't Care
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Hidden Refresh Cycle

tRC:
'nr
1 il
AT Vin- *RAS
RAS
Viu- N /| N
tcas f>—TtASH—=]
le—tRco—e] .
CAs Vin-
Vie- tRAH
tasn
ASC
ADDRESSES Vin
Vi ADDRESS
tacs:
_ Vin-
WE (Resd)
VIL_
}
Dour VALID DATA —

v,
WE (Read-Write} v

Dan’t Care

CAS-before-RAS Refresh Counter Test Cycle

1RTC
TR
J— Vin-
AAS Ve N / N
tecs . e t .
1 S
J— Vin— \
CAS V-
tasc
e——tC AH—an]
v
ADDRESSES COL. ADDRESS
Recs
— Vin-
E (Resd) v, g
tcac
Vou-
OouT VoL HIGH-2 { VALID DATA —
trcs tcwp _._(cw‘___l
| et |
WE {Write)
V-
Bin v VALID DATA
(15

Don’t Care
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DESCRIPTION

Simple Timing Requirement

The MB 81256 has improved circuitry
that eases timing requirements for high
speed access operations. The MB 81256
can operate under the condition of
taco (Max) = tcac thus providing
optimal timing for address multiplexing.
In addition, the MB 81256 has the
minimal hold time of Address (tcan),
WE (twen) and Dy (toy). The
MB 81256 provides higher through-
put in inter-leaved memory system
applications. Fujitsu has made timing
requirements that are referenced to
RAS nonrestrictive and deleted them
from the data sheet, these include tag,
twcr. towr and tpwD- As a result,
the hold times of the Column Address,
Din and WE as well as tewp (CAS to
WE Delay) are not ristricted by treo -

Address Inputs:

A total of eighteen binary input address
bits are required to decode any 1 of
262,144 cell locations within the
MB B81256. Nine row-address bits are
established on the input pins (Ag
to Ag) and are latched with the Row
Address Strobe (RAS). Nine column-
address bits are established on the input
pins and are latched with the Column
Address Strobe (CAS). All row ad-
dresses must be stable on or before the
falling edge of RAS. CAS is internally
inhibited { or "gated”) by RAS to
permit triggering of CAS as soon as the
Row Address Hold Time (tgan) speci-
fication has been satisfied and the
address inputs have been changed from
row-addresses to column-address.

Write Enable:

The read mode or write mode is selected
with the WE input. A high on WE
selects read mode; low selects write
mode. The data input is disable when
read mode is selected.

Data input:

Data is written into the MB 81256 dur-
ing a write or read-write cycle. The later
falling edge of WE or CAS is a strobe for
the Data In (D) register. In a write
cycle, if WE is brought low before

CAS, D,y is strobed by CAS, and the
set-up and hold times are referenced to
CAS. In a read-write cycle, WE can be
delayed after CAS has been low and
CAS to WE Delay Time {tcwp) has
been satisfied. Thus Dy is strobed by
WE, and set-up and hold times are
referenced to WE.

Data Qutput:

The output buffer is threestate TTL
compatible with a fanout of two
standard TTL loads. Data out is the
same polarity as data-in., The output is
in a high impedance state until CAS is
brought fow. In a read cycle, or read-
write cycle, the output is valid after
trac from transition of RAS when
thep (max} is satisfied, or after to, ¢
from transition of CAS when the
transition occurs after tgen (max).
Data remain valid until CAS is re-
turned to a high level. In a write cycle
the identical sequence occurs, but data
is not valid.

Fast Read-While-Write cycle

The MB 81256 has a fast read while
write cycle which is achieved by precise
control of the three-state output buffer
as well as by the simplified timings
described in the previous section.
The output buffer is controlled by the
state of WE when CAS goes low. When
WE is low during CAS transition to low,
the MB 81256 goes into the early write
mode in which the output floats and the
common 1/0 bus can be used on the
system level. Whereas, when WE goes
low after tewp following CAS transi-
tion to low, the MB 81256 goes into the
delayed write mode, The output then
contains the data from the cell selected
and the data from Dy is written into
the cell selected. Therefore, a very fast
read write cycle is possible with the
MB 81256.

Page Mode:

Page-mode operation permits strobing
the row-address into the MB 81256
while maintaining RAS at a low through-
out all successive memory operations
in which the row-address doesn’t chan-
ge. Thus the power dissipated by the

falling edge of RAS is saved. 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
(Agto Ay) at least every 4ms. The
MB 81256 offers the following 3 types
of refresh,

RAS-only Refresh;

RAS-only refresh avoids any output
during refresh because the output

buffer is in the high impedance state
unless CAS is brought low.

Strobing each of 256 row-addresses
(Ag to A, )} with RAS will cause all bits
in each row to be refreshed. Further
RAS-only refresh resuits in a substantial
reduction in power dissipation. During
RAS-only refresh cycle, either V;y or
V) is permitted to Ag.

CAS-before-RAS Refresh;
CAS-before-RAS refreshing available on
the MB 81256 offers an alternate
refresh method. If CAS is held “low"
for the specified period (tecg) before
RAS goes to “low”, on-chip refresh
control clock generators and the refresh
address counter are enabled, and an
internal refresh operation takes place.
After the refresh operation is perform-
ed, the refresh address counter is
automatically incremented in prepara-
tion for the next CAS-before-RAS
refresh operation.

Hidden Refresh;

A hidden refresh cycle may takes place
while maintaining the latest valid data
at the output by extending CAS active
time.

For the MB 81256 a hidden refresh is
a CAS-before-RAS refresh cycle. The
internal refresh address counters pro-
vide the refresh addresses, as in a normal
CAS-before-RAS refresh cycle.

CAS-before-RAS Refresh Counter Test
Cycle:
A special timing sequence using CAS-
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before-AAS counter test cycle provides
a convenient method of verifying the
functionality of the CAS-before-RAS
refresh activated circuitry.

After the CAS-befor-RAS refresh opera-
tion, if CAS goes to high and then
goes to low again while RAS is held low,
the read and write operations 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 column address
(9 bits) to be accessed can be defined
as follows:

*A ROW ADDRESS — Bits A, to A,

are defined by the refresh counter.
The bit Ag is set high internally.

*A COLUMN ADDRESS — All the bits
Ag to Ag are defined by latching
levels on Ag to Ag 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 cycles is used for
the following operations:

{1} Initialize the internal refresh ad-
dress counter by using eight CAS-
before-RAS refresh cycles.

(2) Throughout the test, use the same

(3)

column address, and keep RAS8
high.

Write “low™ to all 256 row ad-
dress on the same column address
by using normal early write cycles.
Read “low’* written in step 3) and
check, and simuitaneously write
“high” to the same address by using
internal refresh counter test read-
write cycles. This step is repeated
256 times, with the addresses being
generated by internal refresh ad-
dress counter.

Read “‘high’’ written in step 4) and
check by using normal read cycle
for all 256 locations.

Complement the test pattern and
repeat step 3), 4) and 5).

RAS/CAS Cycle

Hidden Refresh Cycle

RAS-only Refresh Cycle

Fig. 2 — CURRENT WAVEFORM (V¢c =5.5V, Ty = 25°C)

Page Mode Cycle

RAS S TN

rd

v
v

7~

lec (mA)

A m
\/

NS v

50ns/Division
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TYPICAL CHARACTERISTICS CURVES

Fig. 3 — NORMALIZED ACCESS TIME Fig. 4 - NORMALIZED ACCESS TIME
vs SUPPLY VOLTAGE vs AMBIENT TEMPERAUTRE
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lces, REFRESH CURRENT 1 (mA) Icc2. STANDBY CURRENT (mA)

leca, PAGE MODE CURRENT (mA)

Fig. 9 — STANDBY CURRENT
vs AMBIENT TEMPERATURE

Vcc=5.5V

|
-20 0 20 40 60 80 100
Ta. AMBIENT TEMPERATURE (°C)

Fig. 11 — REFRESH CURRENT 1
vs SUPPLY VOLTAGE
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Fig. 10 — REFRESH CURRENT 1
vs CYCLE RATE
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Fig. 15 — REFRESH CURRENT 2 Fig. 16 — ADDRESS AND DATA INPUT
vs SUPPLY VOLTAGE VOLTAGE vs SUPPLY VOLTAGE
_ 80 « 30T
‘é . % Ta=25°C
E TA=25°C p
: 70 [ tre=175ns a_
Z
5 60 ;E 20 VipMin. ]
¢ ]
;) 50 L §g - et —_
& L~ <> _// Vi Max.)
T a0 " 35 10
& - >z
o« P oZ
8 30 Z
£ z
>
» 4.0 5.0 6.0 3.0 5.0 6.0
Vee. SUPPLY VOLTAGE (V) Vee. SUPPLY VOLTAGE (V)
Fig. 177 — ADDRESS AND DATA INPUT Fig. 18 — RAS, CAS AND ‘WE INPUT
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1-40

Vce. SUPPLY
VOLTAGE (v)

lce, SUPPLY
CURRENT (mA)

IoL. OUTPUT CURRENT {mA)

Fig. 21 — QUTPUT CURRENT
vsOUTPUT VOLTAGE
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PACKAGE DIMENSIONS

(Suffix: -C)
DIP-16C-A03
16-LEAD CERAMIC (METAL SEAL)}DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-A03)
=== 0%t09°
R.050(1.27) ‘ |
REF + 008 |
2985 510 (.300:.010
7.62+0.25
INDEX AREA (7.4970.20) | )
| !
| I
t
1‘ |
f— - | .010:.002
776702819717 28Y) 0.25:0.05)
— v.oson.znmAx
! ' | 1
200{5.08)MAX
134:.014
(3.40:0.36)
i |
1002010 | 03210.81) I .032:.012
(2.54:0.25) REF | (081:030)
\ 700(17.78IREF
i Di
L 047015811 50038, 1873051046750 ) ches tntimeters]

©1987 FUJITSU LIMITED D160355-3C
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PACKAGE

{Suffix: -C)

DIMENSIONS

DiP-16C-A04

R.030(0.76}.
TYP

INDEX AREA

16-LEAD CERAMIC {METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-A04)

DL=I_=_=_=_=_=_=

=

+.008
-.010
+0.20
-0.25

.295
(7.49

!

-

g+024 +0.61
.776 016(197‘! 0“)

—

(x4 PLCS)

)

.300+.010
(7.62:0.25)

1

.043(1.09)TYP

r.050(1A27)MAX
I

.100£.010
(2.5440.25) |

L J .032(0. 81)

) |

.200(5.08}MAX

.134+.014
{3.4010.36)

.035:.015
{0.89+0.38)

REF
.700(17.78)REF
#0125 57+0.30
oso 211271330

©1987 FUJITSU LIMITED D16044S5-2C

=

18+ 005(0 46*0 13)

003

-0.08

.010£.002
(0.25+0.05)

Dimensions in
inches {mitlimeters)
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PACKAGE DIMENSIONS

(Suffix: -P)

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M03)

15° MAX

INDEX-1 ﬁ rn1 ['n'l ('n1 |JL| I'ml I'n'l

.2601.010 .300:.010 1
(6.6010.25) (7.62:0.25)
e T W W T
7861 095119.457 35— 010788
033*:3% 0a7* 012 10.2573 31
" -.012 ) = -
012 —
108832 (1.2:33)

] .183(4.65IMAX

118(3.0/MIN
-100(2.54) 0182502
TYP +.012 o1a. 020(05VMIN Dimensions in
0477, (0.45*3:09) inches millimeters}

+0.30.
(1.20_D }
©1987 FULITSU LIMITED D160308.2C

{Suffix: -PD)

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

+.006 +0.15,

322+ 005 b 2002840 go5)
FEisrom 060(1 521 MIN
025(0. 64DMI7NV
1 1
527+ 005
% [(1339+0.13)
490%,003 468+.020
(12.45+0.08) 1 11 89‘i0 51)
241
RO30(0 75) TYP
150(3.81)
T
B w | o
7008 g T 200(5.08)
1 =~ 102075 0% R~ 2 “pge
| fp. 0171043 = -
! TYe = \ =
263+.020 ‘
1668051 n-ﬂﬂﬂ §3: LEADNo
[
050 +.005
AI Dimensions in
© 1969 FUJITSU LIMITED C180195-1C 127013

inches (milimeters)
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PACKAGE DIMENSIONS

(Sutfix: -PSZ)

PIN ASSIGNMENT
LEAD

No. 1
NAs CAS Ag WE Ag Ay Ay  Ag

our e P TR e e A:\
16

© 1987 FUJITSU LIMITED Z160018-3C

ZIP-16P-M01
16-LEAD PLASTIC ZIGZAG-IN-LINE PACJAGE
(CASE No.: ZIP-16P-M01)
008,00 440.2 .112:.008
803 072204-0.3! 12.86:0.2)
NDEX
d ‘ B80:0.30) 3&7&3;
0102.002 118(3.0IMIN
10.2520.05) 1
050(1.271 0202004 10012.54)
TP 10.50:0.10) Tve

Dimensions in
inches (milimeters)
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