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FUJITSU

MB81C1001A-60/-70/-80/-10
CMOS 1,048,576 BIT NIBBLE MODE DYNAMIC RAM

CMOS 1M x 1 Bit Nibble Mode DRAM

The Fujitsu MB81C1001A is a CMOS, fully decoded dynamic RAM organized as
1,048,576 words x 1 bit. The MB81C1001A has been designed for mainframe
memories, buffer memories, and peripheral storage applications requiring high speed,
low power dissipation, or compact layout.

Fujitsu's advanced three-dimensional stacked capacitor cell technology gives the

MBB81C1001A high a-ray soft error immunity. CMOS technology is used in the
peripheral circuits to provide low power dissipation and high speed operation.

Features

‘ . Purameter MB81C1001A | MBS1C1001A | MB81C1001A | MB81C1001A
v B0 70 80 <10

RAS Access Time 60 ns max. _70 ns max. 80 ns max. 100 ns max.

Random Cycle Time 130 ns min. 140 ns min. 155 ns min. 180 ns min.

Address Access Time 30 ns max. 35 ns max. 40 ns max. 50 ns max.

TAS Access Time 15 ns max. 20 ns max. 20 ns max. 25 ns max.

Z;ip#&m 45 ns min. 40 ns min. 40 ns min, 45 ns min.

Low Power Dissipation

© Operating Current 407 mW max. | 374 mW max. | 341 mW max. | 287 mW max.

e Standby Current 11 mW max. (TTL levely5.5 mW max. (CMOS level)

e 1,048,576 words x 1 bit o RAS only, CTAS-before-RAS, or

organization Hidden Refresh

« Silicon gate, CMOS, 3D-Stacked e Fast Page Mode, Read-Modify-Write
Capacitor Cell capability

e Aliinput and output are TTL * On-chip substrate bias generator for
compatible high performance

e 512 refresh cycles every 8.2 ms

¢ Common VO capability by using
early write

Absolute Maximum Ratings (See Note)

g™

DIP-18P-M04

DIP-18C-A02

LCC-26P-M04

ZIP-20P-M02

o %

* FPT-24P-M04 /* FPT-24P-M05
* : Available for 70/80/100 ns versions

Paramaeter Symbol | . Value Unit
Voltage at any pin relative to Vgg Vi, Vour -1 +7 A
Voltage of Voc supply relative to Vgg Veo -1t0+7 A
Power Dissipation PD 1.0 w
Short Circuit Qutput Current — 50 mA
Storage Temperature Ceramic Tsta -5510 +150 °c

Plastic 5510 +125
Note: Permanent device damage may occur if absolute maximum ratings are ded.
Functional jion should be r d to the conditions as detailed in the operation

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

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc.

This device contains circuliry % pratect the inputs against
dmmhhhhwbmaqsum:hm However, it
- that normal precautions be taken to avoid appiication
of any voltage higher than maximum rated voltages to this high
impedance circult.
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Fig. 1 — MB81C1001A DYNAMIC RAM - BLOCK DIAGRAM

A0 DIN
Al

A2

Ad

AS

As DOUT
A7
A8

A9

CAPACITANCE (1,= 25°C, = 1MHz)

Input Capacitance, A0 to A9, Dy
Input Capacitance, RAS, TAS, WE Cre — 5 pF

Output Capacitance, D oyt Cout - [ pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

18-Pin DIP: 26-Pin SOJ: 24-Pin FPT:
(TOP VIEW) (TOP VIEW) (TOP VIEW)
on ~ s P veg DON dl: =1D vss <Normal Bend : FPT-24P-M04>
we 2 7 Poosr 2= 9|2 o | Ry = o 2 = A
J— — ras O] 3 24P cas —=P ] =—0R
ms O3 16 [ cas dl. 2alb ne Dout—=T 3 2T 48
TE NC.C—T + 21 T as
e O+ 15 3 a9 ve. dl s 2{h ag Vss 5 P =V
o s 1B e ==K w::‘gc
—x]s 1=
Aarge s a n#fg:cm sE=
[ mteme aem B3} o — |
2 12 [ A6 TE =12 HE=W
a]e 1 17 as
veed s 10 7 s <Reverse Bend : FPT-24P-M05>
TEC—T”2 13 == A0
1 14 = At
wE —— 10 15 = A2
ODNC—T] ¢ 16 I A3
Ne—T a v|E=—Tvce
VgsC—I] 5 20 =T A4
DN Data Input. ] s s b ::
| )
Dﬂ" Data Output. b= H 3 a7
WE Write Enable. Ay = 2 A8
RAS Row address strobe.
NC No connection.
- 20-Pin ZIP:
A0 to A9 Address inputs. (TOP VIEW)
vee +5 volt pawer supply. TAS Vgs WE TE NG Ay Ay A, Ag Ag
TE Test Enable (will be available). St Art  Gr v Bri 108 12t 14, - 165t 18+ 20r+
— nununununnnununnnun
CAS Column address strobe. Nt 3% 1704 9Lt
VsS Circuit ground. AgDoyr DN RAS NC. Ag Ay vee A5 Ay

RECOMMENDED OPERATING CONDITIONS

Supply Voltage m : - : \
Ves 0 0 0
] 0 °C 10470 °C
Input High Voltage, all inputs B VIH 24 - 85 v
Input Low Voltage, allinputs [ 1] VIL ~20 — 08 v
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FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty input bits are required to decode any one of 1,048,576 cell addresses in the memory matrix. Since only ten address bits are available, the
column and row inputs are separately strobed by CAS and TRAS as shown in Figure 1. First, nine row address bits are input on pins AO—through-A9
and latched with the row address strobe (RAS ) then, ten column address bits are input and latched with the col ddress strobe(TAS ). Both row
and column addresses must be stable on or before the falling edge of TAS and RAS , respectively. The address latches are of the flow-through type;

thus, address information appearing after tRax (min)+ ty is automatically treated as the column address.

WRITE ENABLE

The read or write mode is determined by the logic state of WE . When WE is active Low, a write cycle is initiated; when WE is High, a read cycle is
selected. During the read mode, input data is ignored.

DATA INPUT

Data is written into the MB8 1C1001A during write or read-modify-write cycle. The inputdata is strobed and latched by the later falling edge ofCAS or
WE. In an early write cydle, data inputis strobed by TAS , and set up and hold times are referenced toCAS . In a delayed write or read-modify—write
cycle, WE is set low after TAS. Thus, data input is strobed by WE, and set up and hold times are referenced to WE.

DATA OUTPUT

The three—etate butffers are TTL compatible with a fanout of two TTL loads. Polarity of the output data is identical to that of the input; the output buffers
remain in the high—impedance state until the column address strobe goes Low. When a read or read-modily—write cycle is executed, valid outputs are
obtained under the following conditions:

tRAC: from the falling edge of HAS when trco (max) is satisfied.

'CAC :  from the falling edge of TAS when taco is greater than trco, tRap (max).

tAA @ from column address input when IRap is greater then trap (max).
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DC CHARACTERISTICS

Output high voltage Vou IOH = -5 mA 24 - - v
Output low voltage VoL 10L=4.2mA — — 0.4
Input leakage current  (any input) Iy oV < VIN < 55V,
45V £ VCC < 58V, -10 - 10
VSS=0V;All other pins RA
not under test =0V
oV < VOUT £ 55V;
Output loakag t ) : -10 - 10
ou © curran ou Data out disabled
MB81C1001A-60 74
Operating current —— i
{Average power MB81C1001A-70 1cc, RAS & ‘CAS cycling; _ _ 68 mA
supply current) MB81C1001A-80 tac = min 62
MB81C1001A-10 54
Standby current TTLlevel RAS=CAS=VIH 20
(Power supply icc, - — mA
current) CMOS level RAS-CAS > vcc-o.2v 10
MB81C1001A-60 74
Refresh cumrent MBB1G1001A-70 GAS-VIH, RAS _ _ 68
#1 (Average power ICC 3 ’ ) mA
supply current) MB81C1001A-80 cycling; tre = min 62
MB81C1001A-10 54
MB81C1001A-60 60
Nibble Mode MB81C1001A-70 RAS=VIL CAS 55
curment ICC, ‘ ' A — — mA
[2] | mss1ctoora-s0 cycling: tye = min 50
MB81C1001A-10 43
MB81C1001A-60 — 74
Refresh MB81C1001A_70 RAS eydling ; p
#2 (Average powsr ICCs CAS-betore-RAS, — — 8 mA
supply current) @ MB81C1001A-80 tpe =min 62
MB81C1001A-10 54
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AC CHARACTERISTICS

{At recommended operating conditions unless otherwise noted.) Notes 3, 4, §

1 | Time Between Refresh trer — 8.2 — 8.2 - 8.2 — 8.2 ms
2 | Random Read/Write Cycle Time tae 130 - 140 — 155 — 180 - ns
3 | Read-Modify-Write Cycle Time tawe | 150 — | 180 — 180 — 210 — ns
4 | Access Time rom RAS taac — 60 — 70 — 80 — 100 ns
5 | Access Time from TAS teac | — 15 | — 20 | — 20 — 25 | ns
6 Column Address Access Time taa — 30 — 35 — 40 — 50 ns
7 | Output Hold Time fou 0 - 0 — 0 — 0 — ns
8 | Output Buffer Tum on Delay Time ton — 0 — 0 — 0 — ns
9 | Output Buffer Tum off Delay Time tore — 15 - 15 — 20 — 25 ns
10 | Transition Time ty 2 50 2 50 2 50 2 50 ns
11 | RAS Precharge Time tre 60 - 60 - 65 — 70 - ns
12 | RA3 Pulse Width tras 60 |100000| 70 100000 | 80 [100000 [ 100 { 100000 | ns
13 | RAS Hold Time tasn 15 - 20 - 20 - 25 — ns
14 | TAS 10 RAS Precharge Time tere 0 — 0 - 0 — 0 - ns
15 | RAS to CAS Delay Time B3| tee 20 45 20 50 22 60 25 75 ns
16 | CAS Pulse Width teas 15 — 20 — 20 — 25 — | ns
17 | CAS Hold Time tosm 60 — | 7 - g0 | — 100 - |
18 | TAS Pracharge Time (C-B-Rcycle)l 17 ]| teon 20 - | 2 — 20 — 20 — |ns
19 | Row Address Set Up Time tasr 0 — 0 — 0 - 0 — ns
20 | Row Address Hold Time { pan 10 — 10 — 12 — 15 — ns
21 Column Address Set Up Time tasc [} - 0 — 0 - [} - ns
22 | Column Address Hold Time tead 12 — 12 — 15 - 15 — ns
23 | RAS to Column Address Delay T!me@ taao 15 30 15 a5 17 40 20 50 ns
24 | Column Address to RAS Lead Time taar 0 — 35 — 40 — 50 — ns
25 | Read Command Set Up Time thes 0 - 0 — 1] — 0 — ns
26 | poad Command Hok Time tamy o | — 0 - o | — o | — |
27 :::xg;" t:"g{g’“ Time taen 0 - 0 - 0 - 0 — | ns
28 | Write Gommand Set Up Time 053] twes 0 0 0 0 ns
29 | Write Command Hold Time twen 10 — 10 — 12 — 15 — ns
30 | WE Pulse Width twe 10 — 10 — 12 — 15 — ns
31 | Write Command to PAS Lead Time tam 15 — 15 — 20 _ 25 — ns
32 | Write Command to CAS Lead Time tew 12 — 12 — 15 — 20 — ns
33 | DIN SetUp Time tos 0 - [4 — 0 — 0 — ns
34 | DIN Hold Time ton 10 — 10 — 12 — 15 — ns
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AC CHARACTERISTICS (continued)

(At recommended operating conditions unless otherwise noted.) Notes 3, 4, 5

RAS to WE Delay Time Gs] 70
36 | CAS to WE Delay Time Lewo 15 20 — 20 - 25 — ns
37 | Column Address to WE Delay Time [15 | 1 yup 30 35 — 40 — 50 — ns
RAS Precharge Time to CAS
0 o - 0 - o — ns
38 | Active Time (Refresh Cydiss) Urec
30 | CAS Set Up Time for TAS-before tcsa 0 0 — 0 — 0 — ns
—TAS Refresh
CAS Hold Time for CAS—before t 10 10 _ 12 _ 15 — ns
40 | “TAS Refresh crA
Nibble Mode Read/Write _ _ — ns
50 | "cydle Time tne 35 40 45
Nibble Mode Read-Modify— _ — — ns
51 Write Cycle Time U nrwo 52 50 70
Access Time from CAS [9.16)
52 | “precharge (o8] [ twea - - 35 — 35 — 40 ns
Nibble Mode CAS
53 | "precharge Time tnep 10 10 — 10 — 10 - ns
Notes: 0 ithi imi
1 Referenced 1o VSS 11. Operation within the tnc‘o (ma)f). limit ensures that tw (max')
icc depends on the output load conditions and cycle rates; The can be met. trcp (max) is specified as a reference point only; if
specified values are obtained with the output open. tReD is greater than the specified taco (max) limit, access time is
lcc depends on the number of address change as FAS = ViLand controlled exclusively by tcac o tAa
TAS = V. ! : -
lcct, lecs and lees are specified at three time of address change 12. tReo (’f“n) = lR'AH {min)+ 2tT + 'A-SC' (min).
during TAS = ViLand CAS = Vi, 13. Operation within the trap (max) limit ensures that trac  (max)
Iccais specified at one time of address change during TRAS = ViL can be met. trap (max) is specified as a reference point only; if
and TAS = VK. tRAD is greater than the specified taap (max) limit, access time is
. An Initial pause (FAS =CAS =VIH) of 200l is required atter controlled exclusively by tcac or taa .
power-up followed by any eight RAS —only cycles before proper 14. Either trru or trcH must be satisfied for a read cycle.
device operation is achieved. In case of using internal refresh 15. 1wos . tow . LAwD and tawp are not a restrictive operating
countef, a minimum of eight —bef:_ ® initialization paramétet They are included in the data sheet as an electrical
cycles instead of 8 IAS cycles are required. characteristiconly. If twos >t (min), the cydle art
- _ aracteristic only. s >twcs (min), the cycle is an early
: CC C(ha_'a)c“"':“\‘;s ’(“”"‘)9 = 5"; vl | ' write cycle and Dout pin will maintain high impedance state
. ViH (min) and Vi (max) are reference levels for measuring : ;
timing of input signals. Also transition times are measured thoug(ho.u;lhe ezn;e cyce. "tt owo (> .t )cv;:) (mmz, !,m >;
. AwD (min) , and t awp > t awp (min), the cycle is a rea
between Vi (min) and Vi (max). A modify—write cycle and data from the selected cell will apper at
. Assumes that taco< trep (max), tRaD < tRap (max). If taco is the Dout pin. I neither of the above conditions is satisfied, the
greater than the maximum recommended value shown in this cycle is a delayedwrite cycle and invalid data will appear the Dout
table, taac will be increased by the amount that tacp exceeds the pin , and write operation can be exacted by satisfying w. , t
value shown. Refer to Fig. 2 and 3. owL ,and traL specifications.
IftRco 1RCD ("‘?")- 18AD 2 tAD {max), and tasc 2 taa —tcac — 16 tnea is access time from the selection of a new column address
t7, access time is tCAC . (that is caused by changing TAS from *L" to "H"). Therefore, if
IftrRAD 2 trAD (max) and tasc £ taa —tcac —t1, access timeis tnee is long, tapa is longer than tNPA (max).
17. Assumes that CAS —before—~ FIAS refresh, TAS —before—RAS

taa .
. Measured with a load equivalent to two TTL loads and 100 pF.
. torr and toez is specified that output buffer change to high

impedance state.

refresh counter test cycle only.
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60 |~

Fig. 2=t guc V8. tgcp

60 80 100 120
t pep (NS)

t mac (ns) 110

100 -

90

80

70

60 | ——

Fig.3 -1 gac vs. tqap

100ns version /

FUNCTIONAL TRUTH TABLE

Standby H . H X — — — High-Z —

Read Cycle L L H Valid Valid — Valid Yeos 1 tres 2 tRes (min)
(Vé’::;%ﬁ:) L L L valid | Valid vaid | High-z Yos "1 twes2 twes(min)
Boaa-Modily-Write Lo o] vaig | vaig | S | vaig | Yes 1 | towntows (miny
m@yda L H x | vai - — | Highz | ves

ges‘fh“'é’;z,‘“? L]l o] ox —~ - — | Hgnz | ves tesz Less (mim
g;dggn Refresh Hotl| L X _ _ _ valid Yes P;g\t/ious datais
Notes:
X: "Hor "

*1: Itis impossible in Nibble Mode.
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Fig. 4 - READ CYCLE

tae
RAS
CAS
A oAl
WE
D VOH
Ty HIGH-Z
Ol =
tm
DESCRIPTION

The read cycle is executed by keeping both RAS andTAS “L” and keeping WE “H" throughout the cycle. Therow and column addresses are
latched with RAS and CAS, respectively. The data outputremains valid with CAS"L",ie..i[CAS goes “H", the data becomes invalid after tOH
is satisfied. The access time is determined by RAS (tRAC), CAS (tCAC), or Column address input (tAA). If tRCD (RAS to CAS delay time)is

greater than the specification, the access time is tAA.

HIGH-Z =

oLt

Invaiid Data
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Fig. 5 - WRITE CYCLE ( Early Write )

RC

s Ve— /l /

Vou
Dour v HIGH-Z
o

“Hor”

DESCRIPTION

The write cycleis executed by the same manner as read cycle except for the state of WE andDIN pins. The data on DIN pin idatched with the
later falling edge of CAS or WE and written into memory. In addition, during write cycle, tRWL and tRAL must be satisfied with the
specifications.
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Fig. 6 - READ WRITE/READ-MODIFY-WRITE CYCLE
tRWC
Vi tRAS
— H—
RAS = tRP ——\—
tcsH =|'
tCRP tRCD tRSH
}
—_ ViHe— - cAs n =
A — tAAD ——]\\ l/
tasc tRAL
tASR -~
tAAH il tAwD [ WL _"
| o ™
Aoto As COLUMN ADD.
WE
Din
Dour VoH—
HIGH-Z VALID DATA
VoL—
"
invalid Data
DESCRIPTION

The read-modify-write cycle is executed by changingm from *H" to °L" after the data appears on the DOUT pin.
After the current data is read out, modified data can be rewritten into the same address quickly.
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Fig. 7 - NIBBLE MODE READ CYCLE

A DA
I ]

H

Hor

2-150



MB81C1001A-60

MB81C1001A-70
MB81C1001A-80
MB81C1001A-10
Fig. 8 - NIBBLE MODE WRITE CYCLE (Early Write)
tras
ms T
Vy —
tesn tasn tre
tere e b=
tmo —p— tc‘s-—
CAs
A A,

WE

Dw

Dour Yon — HIGK-Z

oL —
HoreL
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Fig. 9 - NIBBLE MODE READ-MODIFY-WRITE CYCLE
—_— VH— 1A
RAS  yi— \
tcrP tcsH NRwe —] tRP

—_— VH
CAS —
ViL

VH

v

Ao 10 A9

ViHe—
ViL—

]

DN VH—
ViL—

VoH—

VoL—
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Fig. 10 - RAS-ONLY REFRESH CYCLE
NOTE: A9, WE,DIN=“H”or“L"”
tRC
tRAS
VH -
RS Ve S 2 RP \—
Ao to Aa
TAS
Dout
HeoreL
DESCRIPTION

Refresh of RAM memory cells is accomplished by performing a read, awrite, ora read-modify-write cycleat each of 512 row addresses every
8.2-milliseconds. Three refrash modes are available: RAS-only refresh, CAS-before-RAS refresh, and hidden refresh.

RAS-only refresh is performed by keeping RAS Low and GAS High throughout the cycle; the row address to ba refreshed is latched on the
falling edge of RAS. During FAS—only refresh, DouT pin is kept in a high-impedance state.

Fig. 11 - CAS-BEFORE-RAS REFRESH CYCLE
NOTE: AOto A9, WE, DIN=“H "or“L "

mc ]
tRP
mE Vw— s
Vi — N\
tcsA
o= tcon - tCHR tRPC
TAS Yw~—
Vi —, toFF
10H -
Vou — -
Dour yo _ - HIGH-Z
DESCRIPTION

CAS-before-RAS refresh is an on-chip refresh capability that efiminates the need for external refresh addresses, If GAS is heid Low for the
specified setup time (tcsr) before RAS goes Low, the on-chip refresh control clock generators and refresh address counter are enabled. An
i | refresh 3 ically occurs and the refresh address counter is internally incremented in preparation for the next

TAS-before-RAS refresh operation.
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Fig. 12 - HIDDEN REFRESH CYCLE
tRC tRC
tRAS [a— tRP —m tAAS
—_ ViH— 3
RAS Vii— \ Z S tRP —-\_
bt tRCD el
tcRP 10 [+ tRSH —
h-] icas
-——ll 1
— ViH— \ CHR {
CAS ViL— | -\
tra. ——f
e
|‘— ICAH —
ViH—
Ao o A COLUMN ADD.
ViL—
WE ViH—
(Read) ViL—
toN
Vou=
Dou VoL— HIGH-Z " l VALID DATA
ﬁ ViH—
(Read/Write  ViL—
Cycle)
VIH—
oW IH
viL—
i
DESCRIPTION
A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of TAS and cycling
FIAS. The refresh row address is provided by the on-chip refresh address counter. This eliminatesthe need for the external row address thatis
required by DRAMs that do not have CAS-before-RAS refresh capability.
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Fig. 13 — CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

—  Vu—
RS v = ,r?
CHA pro tRSH | [+ tap
tCSR |
— —_ iCAS
TAS M { 17 N ATT \
Ao 0 As 3:‘ -
— ViH —
WE Vi =
{Read) *
v [*— N 10H e
Dour  yo' T HIGH-Z VALID DATA
oW —
o trcwD tRwL
— Vig — we
(\VnEte) wZ
VH —
Ow Vi —
H or®L
DESCRIPTION

A special timing sequence using NMEA—S refrash counter test cycle provides a convenient mathod to verify ﬂ'ﬂncﬁonality of
CAS-before-RAS refresh circuitry. If, after a CAS-before-RAS refresh cycle. CAS makes a transition from High to Low while RAS is held Low,
read and write operations are enabled as shown above. Row and column addressas are defined as follows:

Row Address: Bits AO through A9 are defined by the on-chip refresh counter. The bit A9 is set high internally.
Column Address: Bits A0 through A9 are defined by latching levels on AO--A9 at the second falling edge of CAS.

The CAS-before-RAS Counter Test procedure is as foliows -
1) Initialize the internal refresh address counter by using 8 CAS before RAS refresh cydles.
2) Use the same column address throughout the test.
3) Write 0" to all 512 row addresses at the same column address by using normal write cycles.
4) Read *0" writton in procedure 3) and check; simultaneously write *1~ to the same addresses by using CAS-before—RAS refresh

counter test (read-modify-write cycles). Repeat this procedure 512 times with addresses generated by the internal refresh
address counter.

§) Read and check data written in procedure 4) by using normal read cycle for all 512 memory locations.
6) Complement test pattern and repeat procedures 3), 4), and 5).

(At 1 ded i d i otherwise noted.)

Access Time from CAS

91 | CASwWE Delay Time trewn 40 — 45 — 50 _ 60 —_ ns "

Note . Assumes that CAS—before—RAS refresh counter test cycie only. I
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PACKAGE DIMENSIONS

{Suffix: —-P)

18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-M04)

868" 09822057929,
INDEX.1 ok B e W e W i B T
283+ .006
O (7.20+£0.15)
300(7.62)
TYP
P
INDEX-2 HI‘,JLUJLUJLUJ |I-U-ILUJ
0321012 +.012
%0 L% 01028884 |
0.82+030 ' +0.30 —
(82~0 ) n,zo_o ) (o,zsfgf)})
.197(5.00) MAX
r125(3.18) MIN
| +.006
050027y . | 100254 ’ 018002  020(0.51) MIN
MAX TYp +014
(04575 gg)
Dimensions in
© 1988 FUNTSD LIMITED D18015S-4C

inches {miilimeters}
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PACKAGE DIMENSIONS (continued)
(Sutfix: —C)

18~LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-18C-A02)
P N S v ______;ZLOHOQ“
R.050(1.27)REF
INDEX AREA b ’293:8?3 300+ .010
_INDEX AREA 7 45f8;§g) {7 62+0.25)
g_uggzgqu]J L1
- =]
900010 i 0107904
(22.86 +0.25) ! o0
_,_ 055(1.40IMAX (0.25 505!
T —
200(5.08)MAX
_018«»005
~.003 +.016 +0.41
1347 (340 _° 5 ag)
013 014 -0.36
a4ty o
100 = 010 .032(0.81) |‘
{254+ 0.25) : REF 032+.015
047+.010 081:0.38)
(1.20+0.25)
800{20.32)REF
Di ions in
© 1989 FUNITSU LIMITED D18018S-1C inches (millimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix: —PJ)

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26)

(CASE No.: LCC-26P-M04)
#

675+ .005

OO 00; 0

{17.16+013)

~
@

|

>/

&

2y

rd
[ h
e

| 332+.005
’ (8.4320.13)
|
300(7.62) |
NOM.

O

INDEX

L ® 9
7l \

e

050+ .005

LEAD No DT = T E

|

oo w

1 100(2.54)

(1.27£013)

! TYP
600(15.24} REF -

.140(3.65) MAX
089(2.25) NOM
.025(0.64) MIN
b

268+ 020
{6.81:051)
L 1T

Details of A" part

.032(0.81)
MAX

© 1990 FUIITSY LIMITED C26054S-1C

L)
.098(2.50) NOM
1

‘
NOTE: 1. % This dimension includes resin ;;ra
2 Aithough this package has 20 leads
that of 26-lead package.
3.Dimensions in inches {millimeters)

017+ 004
043+ 010

trusion. {Each ade'ﬁoﬁoé(?OTIS)MAX)
only, its pin positions are the same as that
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MB81C1001A-60

MB81C1001A-70
MB81C1001A-80
MB81C1001A-10
PACKAGE DIMENSIONS (Continued)
Suffix: —PSZ)
20-LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
(CASE No.: ZIP-20P—M02)
1019700855 854020) 112£.008
012 0.30 r_i(Z.BStOAZO)
/ f I
ORI+ S50
U (0.25+0.05) i
.050(1.27) 020+ .004 .100(2.54) TYP
| TYP (0.50+0.10) {ROW SPACE)
LEAD No. q
{BOTTOM VIEW) \ib
©1989 FUNTSU LIMITED 2200025-4¢ s tters]
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MB81C1001A-60

MB81C1001A-70
MB81C1001A-80
MB81C1001A-10
PACKAGE DIMENSIONS (continued)
Suffix: ~PFTN )
24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M04)
ir-____l)—et;ls_o?;?p:n—_ ]
| 006 (0.15) !
LEAD No.(D | MAX |
ONE [ 0141035 |
~ INDEX | = MAX {
W= |
= O | l
@’ | |
| 006(0.15) 010(0.25) |
IRAL
630+.008 b —
| {16.00+0.20) .236+.008
16.00%0.20)
‘ 567+.008 006+ 002 21745.50)
{144010.20) {0.15+0.05) r—.IREF
' ZL 047 (1.20) MAX
4 (SEATED HEIGHT)
(&S] o0 -
0{0) MIN
(STAND OFF)
591+.008 020+ .004 008+.004
{15.000.20) 10.5020.10) 0.20£0.10)
Dimensions in
© 1990 FUIITSU LIMITED F240208-2€ inches {millimeters)
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MB81C1001A-60
MB81C1001A-70
MB81C1001A-80
MB81C1001A-10

PACKAGE DIMENSIONS (continued)

(Suffix: ~-PFTR)
24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M05)
T e e 7
; Details of “A” part [
|
‘ .006 (0.15
LEAD No. (D) @ i M(AX ) ;
- i
I
O % I TF] 014(0.35) !
S inoex | MAX |
- I |
®/§ O T | !
] | !
1 a3 | |
| _008(0.15) | .010{0.25) |
RS
L _|
591+ 008 | .020+.004 .008+.004
! (15.00+0.20) [T~ ©s50z0.10) 0.20£0.10) 9] cos0os @ |
! |
1 ! 0(0) MIN
i — - I 0197 (0.50) (STAND OFF)
: 1 i Rl o I
‘ ﬁa 00210100 | K TvP
) —— — AT 1047 (1.20) MAX
) d : (SEATED HEIGHT)
1 | oosro02 | 2176550
‘ 567+ .008 | (0.15+0.05) “Rer |
(14.40+0.20) - 236+ 008
.630=.008 ‘ (6.00+0.20)
(16.000 20
Dimensions in
©1990 FUNTSU LIMITED F240218-2C inches (millimeters)
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