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DATA SHEET ——

MB81C1000A -60/-70/-80/-10
CMOS IM x 1 BIT FAST PAGE MODE DYNAMIC RAM

The Fujitsu MB81C1000A is a CMOS, fully decoded dynamic RAM organized as
1,048,576 words x 1 bit. The MB81C1000A has been designed for mainframe
memories, buffer memories, video image memories requiring high speed and
high-band width output with low power dissipation, as well as for memory systems
of hand-held computers which need very low power dissipation.

Fujitsu’s advanced three-dimensional stacked capacitor cell technology gives the
MB81C1000A high a-ray soft error immunity and extended refresh time. CMOS
technology is used in the peripheral circuits to provide low power dissipation and

high speed operation. DIP-18P-M04

Parameter MB81C1000A | MB81C1000A | MB81C1000A | MB81C1000A

-60 -70 -80 -10
RAS Access Time 60 ns max 70 ns max. 80 ns max. 100 ns
Random Cycle Time 110 ns min. 125 ns min. 140 ns min. 170 ns min.
Address Access Time | 30 ns max. 35 ns max. 40 ns max. 50 ns max. LCC-26P-M04
CAS Access Time 15 ns max. 20 ns max. 20 ns max. 25 ns max.
Fast Pa_ge Mode 40 ns min. 45 ns min. 45 ns min. 55 ns min.
Cycle Time
Operating

Low Current 407 mW max. | 374 mW max. | 341 mW max. | 297 mW max.
Power
Dissipation gtuar?gr?ty 11 mW max. (TTL level) / 5.5 mW max. (CMOS level)

* 1,048,576 words x 1 bit organization
« Silicon gate, CMOS, 3-D stacked capacitor cell ZIP-20P-M02
« All inputs and outputs are TTL compatible

« 512 refresh cycles every 8.2 ms

« Common I/O capability by using early write

+ RAS only, CAS-before-RAS, or hidden refresh

« Fast page mode, Read-Modify-Write capability

* On-chip substrate bias generator for high performance

- . * FPT-24P-M04
Absolute Maximum Ratings 0

Parameter Symbol Ratings Unit
Voltage at any pin relative to Vgg Vine Vour -lto +7 \%
Voltage of V¢ supply relative to Vgg Ve -lto+7 \Y
Power dissipation PD 1.0 W
P * FPT-24P-MO05
Short circuit output current — 50 mA
* Available for 70/80/100 ns versions
Storage temperature Tste -55 to +125 °C
Note: Permanent device damage may occur if absolute maximum ratings are exceeded. This device contains circuitry to protect the inputs against
i i i it f i damage due to high static voltages or electric fields. However, it
Eunctlonalﬂ operation should be restricted to the conditions as detalled_ in the opera- s adv?sed ot no?mal precautiogns be taken to avoid application
tional sections of this data sheet. Exposure to absolute maximum rating conditions of any voltage higher than maximum rated voltages to this high
for extended periods may affect device reliability. impedance Gircu.

© 1991 by FUJITSU LIMITED
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Figure 1. MB81C1000A Dynamic RAM - Block Diagram
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CAPACITANCE @,=25°c, t= 1MH2)

Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A9, Dy Cint — 5 pF
Input Capacitance, RAS, CAS, WE Cina — 5 pF
Output Capacitance, Doyt Cout — 6 pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

TE Test Enable (will be available).
CAS Column address strobe.
VSS Circuit ground.

18-Pin DIP: 26-Pin SOJ:
(TOP VIEW) (TOP VIEW)
on O 1 18 :lv oiN O} 26 Vss
w - 7 Poosr £ 9|2 2 |p Dout
—d- H— ras OJ 3 24 CAS
RAS Al R | 2alh ne.
' 4 15 [ as ne. O s 218 aq
A Qs 14 [ as
A s 13 [ a7
e 12 [J As Ag O s 18 Ag
A, O] 10 17 A
A3 8 1 7
O "B s A, | s|p A,
Ve[ 0 10 {7 a4 A ]2 15]p As
Vee QL3 14 Ay
Data Input.
Data Output.
Write Enable.
Row address strobe.
No connection.
Address inputs.
+5 volt power supply. s

24-Pin FPT :
(TOP VIEW)
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RECOMMENDED OPERATING CONDITIONS

. Ambient
Parameter Notes Symbol Min Typ Max Unlt Operating Temp

Vee 4.5 5.0 5.5
Supply Voltage 1 \%

Vsg 0 0 0

0°C to +70°C

Input High Voltage, all inputs 1 Viy 2.4 — 6.5
Input Low Voltage, all inputs 1 Vi -2.0 — 0.8

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 RAS 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 column address strobe (CAS). Both row and column addresses must be stable on or before the falling edge of CAS and RAS
respectively. The address latches are of the flow-through type; thus, address information appearing after tgay (mMin) + tyis automati-
cally 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 MB81C1000A during write or read-modify-write cycle. The input data is strobed and latched by the later fall-
ing edge of CAS or WE. Inan early write cycle, data input is strobed by CAS and the setup and hold times are referenced to CAS. In
a delayed write or a read-modify-write cycle, WE is set low after CAS. Thus, data input is strobed by WE, and setup and hold times
are referenced to WE.

DATA OUTPUT

The three-state buffers 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-modify-write
cycle is executed, valid outputs are obtained under the following conditions:

trac: from the falling edge of RAS when tgcp (Max) is satisfied.
tcac: from the falling edge of CAS when trp is greater than tgcp (Max).
taa ©  from column address input when tgap is greater than tgap (Max).
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3
Values
Parameter Notes Symbol Conditions Unit
Min Typ Max
Output High Voltage Vou lon = -5mA 2.4 — —
\%
Output Low Voltage VoL loL=4.2mA — 0.4
0<Vy<55V;
. 4.5V <V €55V, i
Input Leakage Current (any input) hay Vs = OV; Al other pins 10 10
not under test = OV HA
0V < Vour < 5.5V )
Output Leakage Current lo) Data out disabled 10 10
MB81C1000A-60 74
Operating Current MB81C1000A-70 RAS & CAS cycling; 68
(Average power lccr = mi — mA
supply current) 2 | MB81C1000A-80 RC = MiN 62
MB81C1000A-10 54
Standby Current TTL Level RAS =CAS =V, 2.0
(power supply lcca ——— — mA
current) CMOS level RAS = CAS 2 V¢ -0.2V 1.0
MB81C1000A-60 74
Refresh current #1 MB81C1000A-70 CAS =V, RAS cycling; 68
(Average power lccs = mi — mA
supply current) 2 | MB81C1000A-80 rRC = MiN 62
MB81C1000A-10 54
MB81C1000A-60 61
Fast Page Mode MB81C1000A-70 | RAS =V, CAS cycling; o6 A
CC4 = mi -
Current 2 | MB81C1000A-80 tpc = min 56
MB81C1000A-10 46
MB81C1000A-60 74
Refresh current #2 | MB81C1000A-70 RAS cycling; 68
(Average power lees CAS-before-RAS; — mA
supply current) 2 | MB81C1000A-80 the = Min 62
MB81C1000A-10 54
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AC CHARACTERISTICS

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

MB81C1000A-60

MB81C1000A-70

MB81C1000A-80

MB81C1000A-10

No. Parameter Notes Symbol : : - : Unit
Min Max Min Max Min Max Min Max

1 | Time Between Refresh trer — 8.2 — 8.2 — 8.2 — 8.2 ms

2 | Random Read/Write Cycle Time tre 110 — 125 — 140 — 170 — ns
3 | Read-Modify-Write Cycle Time trwe 130 — 145 — 165 — 200 — ns
4 | Access Time from RAS 6,9 | trac — 60 — 70 — 80 — 100 ns
5 | Access Time from CAS 7.9 | teac — 15 — 20 — 20 — 25 ns

6 | Column Address Access Time 8,9 tan — 30 — 35 — 40 — 50 ns

7 | Output Hold Time ton 0 — 0 — 0 — 0 — ns
8 | Output Buffer Turn On Delay Time ton 0 — 0 — 0 — 0 — ns
9 | Output Buffer Turn Off Delay Time 10 torr — 15 — 15 — 20 — 20 ns
10 | Transition Time tr 2 50 2 50 2 50 2 50 ns
11 | RAS Precharge Time trp 40 — 45 — 50 — 60 — ns
12 | RAS Pulse Width tras 60 100000 70 100000 80 100000 | 100 | 100000 | ns
13 | RAS Hold Time trsH 15 — 20 — 20 — 25 — ns
14 | CAS to RAS Precharge Time terp 0 — 0 — 0 — 0 — ns
15 | RAS to CAS Delay Time 11,12 | tgep 20 45 20 50 20 60 25 75 ns
16 | CAS Pulse Width teas 15 — 20 — 20 — 25 — ns
17 | CAS Hold Time tesH 60 — 70 — 80 — 100 — ns
18 | CAS Precharge Time (C-B-R cycle) 17 tepn 10 — 10 — 10 — 10 — ns
19 | Row Address Set Up Time tasr 0 — 0 — 0 — 0 — ns
20 | Row Address Hold Time tRAH 10 — 10 — 10 — 15 — ns
21 | Column Address Set Up Time tasc 0 — 0 — 0 — 0 — ns
22 | Column Address Hold Time tcan 12 — 12 — 15 — 15 — ns
23 | RAS to Column Address Delay Time 13 trAD 15 30 15 35 15 40 20 50 ns
24 | Column Address to RAS Lead Time trAL 30 — 35 — 40 — 50 — ns
25 | Read Command Set Up Time tres 0 — 0 — 0 — 0 — ns
26 | Read Comrmand Hold Time 14 | tagy | O — 0 — 0 — 0 — | ns
27 | Ree Commang Hla Time 1 o [0 | = | o [ =] o | = | o] —|m
28 | Write Command Set Up Time 15 twes 0 — 0 — 0 — 0 — ns
29 | Write Command Hold Time twen 10 — 10 — 12 — 15 — ns
30 | WE Pulse Width twp 10 — 10 — 12 — 15 — ns
31 | Write Command to RAS Lead Time trwi 15 — 15 — 20 — 25 — ns
32 | Write Command to CAS Lead Time tewt 15 — 15 — 20 — 25 — ns
33 | DIN Set Up Time tos 0 — 0 — 0 — 0 — ns
34 | DIN Hold Time toH 10 — 10 — 12 — 15 — ns
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AC CHARACTER | STl CS (Continued)

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

MB81C1000A-60 [MB81C1000A-70 | MB81C100A-80 |[MB81C1000A-10
No. Parameter Notes Bymbol Unit
Min Max Min Max Min Max Min Max
35 | RAS to WE Delay Time 15 trwn 60 — 70 — 80 — 100 — ns
36 | CAS to WE Delay Time 15 tewn 15 — 20 — 20 — 25 — ns
37 | Column Address to WE Delay Time 15 tawn 30 — 35 — 40 — 50 — ns
RAS Precharge time to CAS
38 | Active Time (Refresh cycles) trec 0 - 0 - 0 - 0 - ns
CAS Set Up Time for CAS- before-RAS
39 Refresh tesr 0 — 0 — 0 — 0 — ns
CAS Hold Time for CAS-before-RAS
40 Refresh teHr 10 — 10 — 12 — 15 — ns
5o | Fast Page Mode Read/Write Cycle foc 40 . 45 . 45 . 50 . ns
Time
Fast Page Mode Read-Modify
51 write Cycle Time terwe 57 - 62 - 65 _ 80 - ns
52 | Access Time from CAS Precharge 9,16 tepa — 35 — 40 — 40 — 50 ns
53 | Fast Page Mode CAS Precharge Time tep 10 — 10 — 10 — 10 — ns
Notes: 1. Referenced to Vgs.

2. lcc depends on the output load conditions and cycle rates; The specified values are obtained with the output open. I depends on the
number of address change as RAS =V, CAS = V.
lcc1, lecss @and Iccs are specified at one time of address change during RAS =V, and CAS = V. lccq is specified at one time of address
change during RAS =V, and CAS = V.

3. An initial pause (RAS = CAS =V)y) of 200 s is required after power-up followed by any eight RAS-only cycles before proper device oper-
ation is achieved. In case of using internal refresh counter, a minimum of eight CAS-before-RAS initialization cycles instead of 8 RAS
cycles are required.

4. AC characteristics assume t; = 5 ns.

5. Vi (min) and V,_ (max) are reference levels for measuring timing of input signals. Also, transition times are measured between V,,; (min)
and V,_ (max).

6. Assumes that tgcp < trep (Max), trap < trap (Max). If tgep is greater than the maximum recommended value shown in this table, tzac Will be
increased by the amount that tg exceeds the value shown. Refer to Fig. 2 and 3.

7. Iftgep 2 trep (Max), trap = trap (Max), and tage = tan - toac -t access time is teac.

8. If trap = trap (Max) and tage < tap - tcac -t access time is taq

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

10. torr and togz is specified that output buffer change to high impedance state.

11. Operation within the tzcp (Max) limit ensures that tyac (Max) can be met. tyep (Max) is specified as a reference point only; if tzcp is greater
than the specified tgrcp (Max) limit, access time is controlled exclusively by tcac Or taa.

12. tgep (MiN) = tgay (Min) + 2t ¢ + tage (Min).

13. Operation within the tg5p (max) limit ensures that tgac (Max) can be met. tgap (Max) is specified as a reference point only; if tgap IS greater
than the specified tgap (Max) limit, access time is controlled exclusively by tcac Or t aa.

14. Either tgrgy Or tgey Must be satisfied for a read cycle.

15. twes: tewns trwo @nd taywp are not a restrictive operating parameter. They are included in the data sheet as an electrical characteristic only.
If twes > twes (Min), the cycle is an early write cycle and Dgyt pin will maintain high impedance state throughout the entire cycle. If toyp >
tewp (MiN), trwo > trwp (MIiN), and tawp > tawp (Min), the cycle is a read modify-write cycle and data from the selected cell will appear at
the Doy pin. If neither of the above conditions is satisfied, the cycle is a delayed write cycle and invalid data will appear at the Dyt pin,
and write operation can be executed by satisfying tgyi, tow @nd tga. specifications.

16 tepp is access time from the selection of a new column address (that is caused by changing CAS from “L” to “H”). Therefore, if tp is long,
tcpa IS longer than teps (Max).

17. Assumes that CAS-before-RAS refresh only.
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Flg. 2-t RAC VS. tRCD

Fig. 3-t RAC VS. tRAD

'} [}
t pac (ns) 160 B~ t gac (ns) 110 —
140 100 L 100ns version /
I
120 90
100 100ns versio 80 80ns versio
; 70ns version |
80 80ns ve.r5|on | 70 K |
70ns versio | |
60 |-EO0nsversio I g0 [E0ns versiox| ! |
~ il | ~~ | | I |
Tl Ll L ] 1 Tl ] ] | ]
20 40 60 80 100 120 20 30 40 50 60 70
t gep (NS) t Rap (ns)
Clock Input Address Input Data
Operation Mode — Refresh Note
RAS CAS WE Row Column Input Output
Standby X — — — High-Z —
Read Cycle L L H Valid Valid — Valid Yes ™ | tges 2 tres (Min)
Write Cycle . . . . 1 .
(Early Write) L L L Valid Valid Valid High-Z Yes twes = twes (Min)
Read-Modify-Write . . X - . *1 .
Cycle L L H-L Valid Valid valid Valid Yes tewp = tewp (Min)
RAS-only . .
Refresh Cycle L H X Valid — — High-Z Yes
CAS-before RAS . .
Refresh Cycle L L X — — — High-Z Yes tesr 2 tegr (Min)
Hidden Refresh . Previous data is
Cycle H- L L X — — — Valid Yes kept

Notes: X: “H"or’L”
*1: It is impossible in Fast Page Mode.
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Figure 4. Read Cycle

RC

RAS

CRP

- tCSH tRp i

«—— 1 RCD t RSH

— e———— ————
as \ i /1]
vV, — — toap "I‘

A ok A 9

WE

D VOH
out VoL HIGH-Z HIGH-Z =

j———— tON
“H or *L*
":::,v"'::.n"':l Invalid Data

DESCRIPTION

The read cycle is executed by keeping both RAS and CAS “L" and keeping WE WE “H" throughout the cycle. The row and column addresses are
latchedwith RAS and CAS, respectively. The data outputremains validwith CAS*L" ie.,ifCAS goes“H", the data becomes invalid aftertOH is
satisfied. The access time is determined by RAS (tRAC), CAS ( (tCAC), or Column address input (tAA). 1ftRCD (RAS to CAS delay time) is
greater than the specification, the access time is tAA.
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Figure 5. Write Cycle (Early Write)
tee
! Ras
RAS Vig— )
CAS
A ol A s
WE
VALID
Din DATA IN
b Voy —
out HIGH-Z
oL —
“H"or"L"
DESCRIPTION
The write cycle is executed by the same manner as read cycle except for the state of WE and DIN pins. The data on DIN pinis latched 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.

10
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J— ViH—
RAS viL—
—_ ViHe—
CAS
VIL e
ViH—
Aoto Ag
viL—
—_— ViH—
WE
ViL—
DIN ViH—
ViL—
Dour  VOH—
VoL—
DESCRIPTION

The read-modify-write cycle is executed by changing VV—E-from “H" to “L" after the data appears on the DOUT pin.

Figure 6. Read Write/Read-Modify-Write Cycle

tRWC
tRAS
N N
7 tRP =
- tCSH =|'
tCRP " j@—— tRCD tRSH >
l J
\< tcas I
fe— tRAD —¥ /
tASR tASC_’ |<- | tRAL
je————— tCWL --l
tRAH e tAWD

ROW
ADD.

j—— {CWD =

tRWD

-

tOFF

toH

HIGH-Z

VALID DATA

After the current data is read out, modified data can be rewritten into the same address quickly.

“H or*L"

i

"] nvaiid Data

11
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Figure 7. Fast Page Mode Read Cycle
RAS
CAS
A toA

o 9

WE

Dourt

DESCRIPTION
The fast page mode read cycle is executed after normal cycle with holding RAS “L", applying column address and CAS, and keeping WE “H".
Once an address is selected normally using the RAS and CAS, other addresses in the same row can be selected by only changing the column
address and applying the CAS. During fast page mode, the access time is tCAC, tAA, or tCPA, whichever occurs later.
Any of the 1024 bits belonging to each row can be accessed.

12
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RAS

CAS

AotoA9

DIN

\%
Dout [ OH
Vv

oL =

DESCRIPTION

The fast page mode write cycle is executed by the same manner as fast page mode read cycle except for the state of WE.
The data on DIN pin is latched with the falling edge of CAS and written into the memory. During fast page mode write cycle, tCWL must be

Figure 8. Fast Page Mode Write Cycle (Early Write)

HIGH-Z

satisfied. Any of the 1024 bits belonging to each row can be accessed.

13
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Figure 9. Fast Page Mode Read-Modify-Write Cycle
— VH— \ tRAS
RAS  vi— il
v trP
{CRP g {CSH —— lg—— tppWC —>]
ja- tRCD  —i! tcAS tRSH
tCAS _ —
\ >
VIH "SEmm— ‘_ﬁ—\
CAS — j wo N Iy, N y,
ViL A /4 \ — e
<—-| tcp
> tRAH
tRAH AtEAH > jt—— tRAL =]
s tASC
tASR I(ASC tcwL
= |
ViH e
Ao to A9 COLUMN
viL™ ADDRESS
I
j¢—— tRWD
Jiado
tRCS »I L cwo
i l twp
WE  ViH— e
ViL—
DiN VH=—
ViL— i
pour  VOH T
VoL—
toH
Invalid Data
DESCRIPTION
During fast page mode, the read—modify—write cycle can be executed by changing V_VEhigh to low after the data appears at DOUT pinas well as
normal cycle. Any of the 1024 bits belonging to each row can be accessed.

14
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Figure 10. RAS-Only Refresh Cycle
Note: A9, WE, DIN = “H" or “L”

tRC >
tRAS
Vi —
RS N_
ViL — X 2= tRP
tASR ja— tRAH —} 4—-' tRPC
Ao to As xIH - ) W ADDRESS _K
LT - !
tCRP
TAS VW —
L toFF
toH
Dour Vou =~ hn HIGH-Z
Voo — u
DESCRIPTION

Refresh of RAM memory cells is accomplished by performing aread, a writg,_gr aread-modify-write cycle at each of 512 row addresses every
8.2—milliseconds. Three refresh modes are available: RAS—only refresh, CAS-before-RAS refresh, and hidden refresh.

ﬁs—only refresh is performed by keepingﬁ-A—S Low and CAS High throughout the cycle; the row address to be refreshed is latched on the
falling edge of RAS. During RAS—only refresh, DouT pin is kept in a high-impedance state.

Figure 11. CAS-before- RAS Refresh Cycle
Note: AO to A9, WE, DIN =*“H”" or “L”

< trRC >

. tRP ———p

j tRAS

M N
L= tCSR /

b~ {CPN > {CHR tRPC
TRS  VYH—
Vi — tOFF «

tOH -]
Vigy —— Sm—

Dourt HIGH-Z

VoL —

DESCRIPTION

CAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. If CAS is held 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
internal refresh operation automatically occurs and the refresh address counter is internally incremented in preparation for the next
TAS-before-RAS refresh operaticn.

15
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Figure 12. Hidden Refresh Cycle

- tRC > tRC
- tRAS I"— IRP = | tRAS ———

—_— VIH = e
RAS \ & -\
ViL— tRP
[&—— tRSH —#

tcrp

le| tRAD tcas
‘_"II I
I ViHe— tCHR ——
CAS tRAH \ [ ]
ViL— > | \
fe—— tRAL ——-——|
tASR - [
tasc lg— tCAH 1
ViH—
Ao to Ag COLUMN ADD.
ViL—
[« ~ rrn
'\'N"g VIiH—
(Read) ViL—
lg— {CAC ~ipy
e 1AA
1 1 — tOFF
-t tRAC >
toN < toH
VoH—
Dour HIGH-Z “ I VALID DATA
je——— tRWD —————
tncs-l IL_ H tcwD
tAWD twp
W_E. ViH=—
(Read/Write ~ ViL=—
Cycle)
tDH
na
ViH=—
DiN VALID
ViL—
"H"or"L"
DESCRIPTION

A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of CAS and cycling
RAS. Therefresh row address is provided by the on-chip refresh address counter. This eliminates the need for the external row address thatis
required by DRAMs that do not have CAS-before-RAS refresh capability.

16
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- ViH e—
RAS V-
CTAS Vig —
CAS v
Ao to Ag ¥:E _
—_— ViH —
WE Vi =
(Read)
Voq —
Dout ng _
WE Vig —
(Wrﬁe) Vit —
VH —
DIN
DESCRIPTION

A special timing sequence using the CAS- before—RAS refresh counter test cycle provides a convenient method to verify the functionality of
CAS-before-RAS refresh circuitry. If, aftera CAS-before-RAS refresh cycle. CAS makes a transition from High to Low while RASis held Low,

Figure 13. CAS-before- RAS Refresh Counter Test Cycle

ICHR n tRSH
_q‘ ICsR o tcAS
- tRAL
tASC
) L_h— tCAH
X COLUMN ADDRESS

tncs)r*

f4——— {FCAC ————

HIGH-Z

tm;q

i
- toFF
[%— tON toH -
VALID DATA
je— tCWL —4
[*— trcwD f— {RWL
f— P i
tDs

le— DK —>|

VALID DATA I(

read and write operations are enabled as shown above. Row and column addresses are defined as follows:

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

The CAS-before-BAS Counter Test procedure is as follows ;
1) Initialize the internal refresh address counter by using 8 CAS-before-RAS refresh cycles.
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" written 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.

5) 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 recommended operatlng conditions unless olherwlse noted.)

“H"or*L"

| mBg1C1000A-50] MBB1CT000A-70 MBaiCiOOOA 80| MB81C1000A-1
il Gt ‘Min | Max | Min | Max in ] M Max
90 | Access Time from CAS tecac — 40 50 _ 60 ns
91 CAS to WE Delay Time tecwo 40 — 45 —_ 50 — 60 - ns
92 | CAS Precharge Time tepr 20 — 20 — 20 — 20 — ns

Note . Assumes that CAS-before—RAS refresh counter test cycle only.
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MB81C1000A-60
MB81C1000A-70 Not Recommended for New Design
MB81C1000A-80
MB81C1000A-10

PACKAGE DIMENSIONS

(Suffix —P)
18-Lead Plastic Dual In-Line Package
(Case No.: DIP-18P-M04)
868098 (22.05*3-2%) 15°MAX
INDEX-1 T T T
.283+.006  -300(7.62)
O (7.20%0.15) TYP

“W

e I s s o o o e e ey

N T +0.30 (0.25*0. 11
(0.82+3-%) (12025 2001

.197(5.00)MAX

i
\
.125(3.18)MIN

+.006
.050(1.27) l 0187005 .020(0.51)MIN
—_—————

100(2.54) 014
MAX +0.
e Tvp (045 5 05)
Dimensions in
©1991 FUJITSU LIMITED D18015S-4C inches (millimeters)
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Not Recommended for New Design

MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

PACKAGE D”VlENS'ONS (Continued)

(Suffix -PJ)

26-Lead Plastic Leaded Chip Carrier
(Case No.: LCC-26P-M04)

*.675£.005

(17.1520.13)

a B e W e B e B e | (oo B o B e

26

®

5——7\
O

.3324.005
(8.4310.13)

.300(7.62
INDEX N((DM )
¥
Q b/@ ! Q
. 2 ‘
d—tuu T T T LT T T
LEAD No. i .100(2.54)
.050+.005 l TYP
(1.2740.13)
~—— 600(15.24)REF ———»
uA’l
I - \
/ T T ‘ A
" .098(2.50)

—{IAp
(9

Note:

©1991 FUJITSU LIMITED C26054S-1C

NOM

1. *:This dimension includes resin protrusion. (Each side:.006(0.15)MAX)
2. Although this package has 20 leads only, its pin positions are the same as

that of 26-lead package.

3. Dimensions in inches (millimeters)

.140(3.55)MAX

. 089(2.25)NOM
.025(0.64)MIN

>

.2681+.020
(6.8110.51)

Details of “A” part

~.032(0.81)

MAX

)

.0174+.004
(0.4310.10)
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MB81C1000A-60
MB81C1000A-70 Not Recommended for New Design
MB81C1000A-80
MB81C1000A-10

PACKAGE D”VlENS'ONS (Continued)

(Suffix: - PSZ)

20-Lead Plastic Zig-Zag In-Line Package
(Case No.: ZIP-20P-M02)

.020+.004
(0.50+0.10)

(BOTTOM VIEW)

©1991 FUJITSU LIMITED Z20002S-4C

, 1
L=

.008 +0.20 .112+.008
1.019+ 7750588
~o1e® 030 (2.85+0.20)
/
.335+.010 .387+.013
O (8.5040.25) (9.83+0.33)

]

.118(3.00) MIN
-4

.100(2.54) TYP

(ROW SPACE)

Dimensions in

inches (millimeters)
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MB81C1000A-60
MB81C1000A-70 Not Recommended for New Design
MB81C1000A-80
MB81C1000A-10

PACKAGE D”VlENS'ONS (Continued)

(Suffix: - PFTN)

24-Lead Plastic Flat Package
(Case No.: FPT-24P-M04)

Details of “A” part
.006(0.15)
LEAD No. MAX

IIIH/G

P

INDEX [

©
AR A
O

®\

|

|

|

I

' ¥

| —1 014(0.35)
| 114 s
' e

|

|

f

[

|

.006(0.15) 010(0.25)
e —— J
630£.008
B 236008
(16.00£0.20) ~
(6.000.20)
+ +
| 567+.008 i 006002 217(5.50)
(14.40£0.20) (0.150.05) REF +004.. . +0.10
/ Ty —— 4 043765110 1505 )
< owom "= (MOUNTING HEIGHT)
L{ 27| .004(0.10) | e
0(0) MIN
(STAND OFF HEIGHT)
591008 020£.004 008,004
- |- | 00s008)® |
(15.00£0.20) (0.5040.10) (0.200.10)
Dimensions in
©1991 FUJITSU LIMITED F24020S-3C inches (millmeters)
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MB81C1000A-60
MB81C1000A-70 Not Recommended for New Design
MB81C1000A-80
MB81C1000A-10

PACKAGE D”VlENS'ONS (Continued)

(Suffix: - PFTR)

24-Lead Plastic Flat Package
(Case No.: FPT-24P-MO05)

r—-r————"™"—"" """ " "/ " —/ /7 =
Details of “A” part
.0086(0.15)
LEAD No. MAX
)
29

= -014(0.35)

:3‘: MAX
af|

v O
il

=)
@)KIHHH! Aag f)
O
ilidi
i

INDEX i
V\@ .006(0.15) .010(0.25)
o |
.591+.008 .020+.004 .008+.004
e > [-&-] .003(0.08\®
(15.000.20) (0.50%0.10) (o_zoio.m)'q}I ]
0(0) MIN
STAND OFF HEIGHT
.0197(0.50) ( )
F{ | 004(0.10) | ~e T | | 4004 4010
[V e e ———— ~ / HIHLHT T 043—002(1 10—005 )
< 7 ST75.50] - (MOUNTING HEIGHT)
+.002 : -
.567+.008 _| 006 REF
o ' (0.15£0.05)
(14.4010.20) .2361.008
.6301.008
[ (6.0010.20)
(16.001+0.20)
Dimensions in
©1991 FUJITSU LIMITED F24021S-3C inches (millimeters)
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

Not Recommended for New Design

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical semiconductor applications. Complete Infor-
mation sufficient for construction purposes is not necessarily given.

The information contained in this document has been carefully checked and is believed to be reliable. However, Fujitsu assumes no
responsibility for inaccuracies.

The information contained in this document does not convey any license under the copyrights, patent rights or trademarks claimed
and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or transferred to any third party without prior
written consent of Fujitsu.
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Not Recommended for New Design
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MB81C1000A-80
MB81C1000A-10

FUJITSU LIMITED

For further information, please contact:

Japan

FUJITSU LIMITED
Semiconductor Marketing
Furukawa Sogo Bldg.
6-1, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100
Japan

Tel: (03) 3216-3211
Telex: 781-2224361

FAX: (03) 3216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Semiconductor Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: (408) 922-9000

FAX: (408) 432-9044

Europe

FUJITSU MIKROELEKTRONIK GmbH
Arabella Centre 9.0G

Lyoner Strasse 44-48

D-6000 Frankfurt 71

F.R. Germany

Tel: (069) 66320

Telex: 411963

FAX: (069) 6632122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED
51 Bras Basah Road

Plaza by the Park

#06-04/07

Singapore 0718

Tel: 336-1600

Telex: 55373

FAX: 336-1609
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