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DATA SHEET

o8,
FUJITSU

MB81C1001A-70L/-s0L/-10L

CMOS 1M x 1 BIT NIBBLE MODE LOW POWER DRAM

CMOS 1,048,576 X 1 Bit Nibble Mode Low Power 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
videoimage memories requiring high speed, high-band width outputwith low power dissipation, as
well as for memory systems of handheld computers which need very low power dissipation.

Fujitsu's advancad three—dimensional stacked capacitor cell technology gives the MBB1C1001A
high 0—ray soft error immunity and extended refresh time.

CMOS technology is usedin the peripheral circuits to provide low power dissipation and high speed
operation.

PRODUCT LINE & FEATURES

RO ‘MB81C1001A:: | MB81C1001A " {MB81C1001A
arameler ~70L -80L T
RAS Access Time 70ns max. 80ns max. 100ns max.
Random Cycle Time 125ns min. 140ns min. 170ns min.
Address Access Time 35ns max. 40ns max. 50ns max.
CAS Access Time 20ns max. 20ns max. 25ns max.
Nibble Mode Cycle Time 40ns min. 40ns min. 45ns min.
Low Power Dissipation 374mWmax. | 341mWmax. | 207mW max.
® Operating current
* Standby current 5.5mW max. (TTL level) / 1.4mW max. (CMOS lavel)

¢ Common I/O capability by using early write
« RAS onIy, CAS-before—RAS, or Hidden

¢ 1,048,576 words x 1 bit organization
o Silicon gatg CMOS, 3D-Stacked

Capacitor Cell Refresh
o All input and output are TTL compatible o Nibble Mode, Read-Modity-Write
® 512 refresh cycles every 64ms capaw lity
o ©On chip substrate bias generator for high
performance

ABSOLUTE MAXIMUM RATINGS (see NOTE)

“Parameter: . ‘Symbol Value ‘Unit
Voltage at any pin relative to VSS Vin. Vour -1to+7 v
Voltage of Vo supply relative to VSS Voo -1to+7 \
Power Dissipation PD 1.0 w
Short Circuit Output Current — 50 mA
Storage Temperature Ts1a —5510 +125 °c
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are

exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposure to absclute maximum rating conditions
for extended periods may affect device reliability.

DiP-18P-M04

LCC-26P-M04

ZIP-20P-M02

S

FPT-24P-M04

FPT-24P-M0S

This device contains circuitry 1o protect the inputs a?amsl
damage due to high static voltages or eleciric fields.
However, it Is advised that normal precautions be taken to
avoid application of any voitage higher than maximum rated
voltages to this high impedance circuit.

Copyright®© 1991 by FUJITSU LIMITED
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MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
Fig. 1 - MB81C1001A DYNAMIC RAM - BLOCK DIAGRAM
m o o
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CAPACITANCE (1= 25°C, f = 1MHz)
Parameter Symbol Typ Max Unit
Input Capacitance, A0 to A9, Dy Cini - S pF
Input Capacitance, RAS, CAS, WE Cin2 - 5 pF
Output Capacitance, D out Cour — 6 pF
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MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
18-Pin DIP: 26-PIn SO 24-Pin FPT :
(TOP VIEW) (TOP VIEW) (TOP VIEW)
o ~ LB Ve O O Vss <Normal Bend : FPT—24P-M04>
we - 7 Po e Dout a9 =1 =
—ds :l_c_>_ur a8 [ = W 4 ==
RAS 18 |- CAs w d NC. Doute=x 3 ] =—=F
e O 15 [ a0 ne. O Ag s‘s:'==; g%ﬁ
5
A [ 14 B as Ne.C—T & i = =M
A1E8 13:A7 a?o }::g
FAS =1
20 12 [] 48 :OE :a == };%;
[ 1 7
a3 [ 1 0 as a; O Ay
veed @ 0 [ M 45 Ag <Reverse Bend : FPT-24P-M05>
Voo 0 A,
cc
TE=T2 13 =3 A0
1 14 A1
c=x10 i ==1
OINE=T] 9 16 =0 A3
- Ne—xd & 17 T=vcc
DIN Data Input. Vss—T f 20 == :;
D D Nc.== 3 2 T A8
ouT Data Output. frv—==H Y =—1%
WE Write Enable. a9 U A8
RAS Row address strobe.
NC No connection.
20-PIn ZIP:
A0 to A9 Address inputs. (ToP \'I‘IEW]P
vCC +5 volt power supply.
TE Test Enable (will be available).
CAS Column address strobe.
VSS Circuit ground.
S . e ) BT DusEa— " “Amblent” ©
SEIDY AParameter. . Notes' [F"Symboli} i Min- - ¢t .- Typ ., Max Unlt i F Operating '}emp
Vee 45 50 55
Supply Voltage "
Vss 0 0 (]
0°Cto+70 °C
Input High Voltage, all inputs VIH 24 — 85 \
Input Low Voltage, allinputs [ 1] viL —20 - 08 v
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty input bits are required to dacode 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 addrass bits are input and latched with the column address 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 tran (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
selectad. During the read mode, input data is ignored.

DATA INPUT

Data is written into the MB81G 1001A during write or read-modify—write cycle. Theinputdatais strobed andlatched by the laterfalling edgeof TAS or
WE. inanearly write cycle, datainput s strobed by TAS , and set up and hokd times are referenced to TAS . In a delayed write or read—modify—write
cycle, WE is set low after TAS . Thus, data input is strobed by TE, and set up and hold times are referenced to WE.

DATA OUTPUT

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

tRAC : from the falling edge of HAS when trep (max) is satisfied.
tCAC : from the falling edge of CAS when tacp is greater than trco, taap (max).
tAA from column address input when tRap is greater then trap (max).
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

'DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Notes 3

<0.2V

Cutput high voltage Vou IOH =-5mA 24 — K
Qutput low voltage Vo JOL=4.2mA — 0.4
Input leakage current (any input) Ly OV £ VIN £ 55V,
45V £ VCC £ 55v; -10 10
VSS=0V;All other pins pA
not under test =0V
oV < VOUT £ 55V,
Output leakage current | ' -10 10
utput leakage o Data out disabled
MB81C1001A—70L 68
Operating current FIAS 4 GRS ovali
ina:
(Average power MBB1C1001A-g0L| ICC, | O RS AN -~ 62 mA
supply current) RC = Min
MBB1C1001A—10L 54
Standby current TTLlevel TRAS=CAS=VIH 1.0
(Power supply ICC 2 - mA
current) CMOS level RAS=CAS = vcec-0.2v 0.25
MB81C1001A-70L 68
Refresh current = —
#1 (Average power | MB81C1001A-80L| ICCa CAS,'V'H' RAS_ - 62 mA
supp! cycling; t gg= min
pply current)
MB81C1001A-10L 54
MB81C1001A-70L 22
Nibble Mode Ice RAS = VIL, CAS A
— m
current E MBB1C1001A-80L 4 eycling: tye = min 22
MB81C1001A-10L 20
1001A-70L “BAG : 68
Refresh current MB81C100 RAS cycling ;
#2 (Average power MB81C1001A-80L| 1CCs CAS-before-RAS; - 62 mA
supply current) El tre =min
MB81C1001A-10L 54
_ RAS cycling ;
Battery Back up MB81C1001A-70L CAS-before-FAS :
current Icc trc =125 s, tras =min. — 250 HA
MB81C1001A-80L §
(Average power gt:] s, >0\l,JT =fop<;r\1,.
i .2V or
supply current) MBB1C1001A-10L Pl

M 37497?5L 0005228 481 WM
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

AC CHARACTERISTICS

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

81C1
=g
1 Time Between Refresh
2 Random Read/Write Cycle Time 140 - 170 — ns
3 Read-Modify-Write Cycle Time 165 — 200 — ns
4 | Access Time from RAS @ taac | — 70 — 80 — 100 | ns
5 Access Time from CAS teac — 20 — 20 — 20 ns
6 Column Address Access Time tan — 35 — 40 — 50 ns
7 | Output Hold Time ton — 0 — 0 — ns
8 | Output Buffer Tumn on Delay Time ton — 0 — 0 — ns
9 Qutput Buffer Tum off Delay Time ITI 'opp — 15 — 20 — 20 ns
10 | Transition Time ty 2 50 2 50 2 50 ns
11 | RAS Precharge Time tee 45 — 50 — 60 — ns
12 | TAS Pulse Width taas | 70 |100000 | 80 |100000 | 100 | 100000| ns
13 | RAS Hold Time task 20 - 20 — 25 — ns
14 | CTAS1o RAS Precharge Time terp 0 — 0 - 0 — ns
15 | TAS to TAS Delay Time B3] teen | 20 50 20 60 25 75 | ns
16 | CAS Pulse Width tos | 20 | — 20 | — 25 | — | ns
17 | TAS Hold Time tes | 70 - 80 — 100 — | ns
18 | CTAS Precharge Time (C—B-R cycle) teen 10 - 10 - 10 — ns
19 Row Address Set Up Time tAsa 0 - 0 - 0 — ns
20 | Row Address Hold Time t Ran 10 - 10 - 15 — ns
21 | Column Address Set Up Time tasc 0 - 0 — 0 — ns
22 | Column Address Hold Time toan 12 — 15 — 15 — ns
23 | RAS 1o Column Address Delay Time E taso 15 35 15 40 20 50 ns
24 Column Address to RAS Lead Time tFIAL 35 — 40 — 50 — ns
25 | Read Command Set Up Time trcs 0 — 0 — 0 — ns
20 | Bt SompegioTne w0 [~ [ o[ o= [m
27 2::1:&:: ;n%g: td Time tacy 0 - 0 - 0 — | ns
28 | Write Command Set Up Time 35| twes 0 0 0 ns
29 | Write Command Hold Time twen 10 — 12 — 15 — ns
30 | WE Pulse Width twe 10 — 12 - 15 — ns
31 | Write Command to RAS Lead Time tawL 15 — 20 — 25 — ns
32 | Write Command to CAS Lead Time tow 12 — 15 — 20 — ns
33 | DIN Set Up Time tos 0 — 0 — 0 — ns
34 | DIN Hold Time ton 10 — 12 — 15 — ns
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

AC CHARACTERISTICS (continued)

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

35 | RAS to WE Delay Time s tewn 70 - 80 - 100 — ns
36 | CAS to WE Delay Time G5]| tews 20 — 20 — 25 — ns
37 | Column Address to WE Delay Tme [15 ]| t awp 35 - 40 - 50 - ns
RAS Pracharge Time to CAS
0 — — —
38 Active Time (Refrash Cycles) trro ° ° ns
39 | CAS Set Up Time for CAS-before tesa 0 - o - 0 — ns
~RAS Refresh
CAS Hold Time for CAS—before t cHR 10 - 12 _ _ ns
40 | RS Retresh H 15
Nibble Mode Read/Write _ _
50 Cycle Time tne 40 40 45 ns
Nibble Mode Read-Modify~
511 " Write Cycle Time U nAwe 60 - 60 — 70 — ns
Access Time from CAS [5.15] )
52 | “pracharge 9,16]1 tnea - 35 — 35 — 40 ns
Nibble Mode CAS
53 1 “precharge Time tnee 10 - 10 — 10 — ns
Notes: 10. tore and togz is specified that output buffer change to high
1. Referenced to VSS " impedance state
2. Icc depends on the output foad conditions and cycle rates; The P R e -
specified values are obtained with the output open. 11. Operation within the tRcp (max) limit ensures that tRac  (max)
lcc depends on the number of address change as FAS = ViLand can be met. thco (max) is specified as a reference point only; if
= VIH. . . trcD is greater than the specified trco (max) limit, access time is
IccT, lcca and Iccs are specified at one time of address change controlled exclusively by tcac of LA .
during AS = ViL and TAS = VK. ] A ; .
Icc4 is specified at one time of address change during TIAS = Vi 2. tRep (Min) = tRan (Min)+ 2T +tasc (min).
and CAS = VH. 13. Operation within the trRaD (max) limit ensures that trac (max)
3. An Initial pause (FAS =CAS =VIH) of 200[ls is required after can be met. taap (max) is specified as a reference point only; if
power—up followed by any eight FAS —only cycles before proper trRAD is greater than the specified trap (max) limit, access time is
device opera!io.n is echieved. In case of using ime_rqa_l r_efrgsh controlled exdlusively by tcac of taa .
oounter, a minimum of eight TAS —beft?rs—mg initialization 14. Either taan o tacH must be satisfied for a read cydle.
cycles instead of 8 ’AS cycles are required. L )
AC ch .. 5 15. twes , tcwp , t,RWD and tawn are not a restrictive operating
4 ¢ éractensncs assume tr = Sns. o parameter. They are included in the data sheet as an electrical
5. V|.H {min)and Vy (max) arf)‘re(erenca levels formeasuring timing characteristic only. Iftwcs > twes (min), the cycle is an early
ofinput signals. Also transition times are measured between V4 write cycle and Dout pin will maintain high impedance state
{min) and V1. (max). thoughoutthe entire cycle. If t cwo > t cwo (min), trRwo >t
6. Assumes that trep < tRep (max), tRAD < tRaD (max). If treo is RWD (min) , and t awp >t awo (min), the cycle is a read
greater than the maximum recommended value shown in this modify—write cycle and data from the selected cell will apper atthe
table, trac will be increased by the amount that trep exceeds the _Dout pin. ' If neither of the al;ove pondiﬁoqs is satisfied, the cygle
value shown. Refer to Fig. 2 and 3. is a delayed write cydle and invalid data will appear the Dout pin,
7. IftRcD2tRep (Max), tRaD = tRAD (Mmax), and tasc 2 tan ~tcac — and write operation can be exected by satisfying tawL ,towL
tT, access time is tcac. and traL specifications.
B. IftRaD> tRAD (max) and tasc S taA —tcac — T, access time is 16 tnpa is access time from the selection of a new column address
YA (that is caused by changing TAS from "L" to *H"). Therefore, if
9. Measured with a load equivalent to two TTL loads and 100 pF. tnepis long, taea is longer than INPA (max).
17. Assumes that TAS —before— TIAS refresh only.

B 3749756 0005230 43T WM

1-75




MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
Fig. 2—t gac V8. tqcp Fig. 3 ~1 pac ve. thap
[
t gac (ns) 160 = t pac (ns) 110 —
120 - 100 100ns version ./
120 I~ 90
100 100ns versio 80 |
|
80 80n vgr on | 70 ] i
70ns | | I I
60 |- R [l Py
bonnd | l -~ I l '
Tl 11 u 1 1 -l 11 L1 1
20 40 60 80 100 120 200 30 40 50 60 70
tRcp (Ns) ! qag (M9)
Clock Input Address Input Data o g TR :
Operation Mode T T - ‘Refrash - . Note
RAS | cAs i WE | . Row :} Column input . { Output i . o

Standby H H X — — — High-Z —

Read Cycle L L H Valid Valid — Valid Yes ‘1 t res 2 tRes (min)
Write Cycle L L L Valid Valid Valid igh- " i
(Early Write) High-Z Yes twes2 twes(min)

ify—Wri X .
ggg?"”“"y Write L L |HoL| vaid | vaid Vi valid Yos *1 tows 2 town (min)

RAS-only . .

Refresh Cycle L H X Valid — — High-Z2 Yes
— v ) .
g:fi;::fg;zlem L L X — — — High-2 Yes tcsr 2 tesr (min)
Hidden Refresh . Previous data is
Cycle H—L L X — — — Valid Yas kept
Notes:

X “H orL"
*1: Itis impossible in Nibble Mode.
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MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
Flg. 4 — READ CYCLE
the |
RAS
CAS
tean
5 A
AjloA, + MN ADD
WE
Dour
[~
Invalid Data
DESCRIPTION
Thereadcycleis executed by keeping both RAS and CAS “L" and keeping WE *H" throughout the cycle. The row and column addresses are
latchedwith RAS and CAS, respectively. The data outputremains validwith CAS*L",ie. llCASgoes“H" the data becomes invalid after tOH s
satisfied. The access time is determined by RAS (tRAC), CAS (ICAC), or Column address input (tAA). 1ftRCD (RAS to CAS delay time) is
greater than the specification, the access time is tAA,

1-77
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

Fig. 5 - WRITE CYCLE ( Early Write )

RC
tras
RAS H S z
Vil
1 o
CSH "1 j— t .,
tCRP - tasn
taco teas
— Vi =
CAS H /
Vi — trap 7
task \
o= RAL
‘Asc tCAH I
A _toA COLUMN
ol o‘ ADD 7K
]
, towL
twes [ '| I"' twen ™
—_—V twe
we | |
v, ¥,
|
’l I" l“‘ You —’I
on M SE T B
Ny — e n e DATAIN
b Von —
out HIGH-Z
oL —
D B
DESCRIPTION

The write cycle is executed by the same manner as read cycle axcept for the state of WEandDIN 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.
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MB81C1001A-70L

b o1 -|
DN ViH— ~ 2 :: poni s ; N

MB81C1001A-80L
MB81C1001A-10L
Fig. 6 - READ WRITE/READ-MODIFY-WRITE CYCLE
tRwe |
ViH=— a8
RAS L= tap
1C8H =|‘
CRP I—— tRCD tRSH
— ViHe—
CAS
VIL e
ViH=—
Aoto A9
ViL—
—_— VH—
WE :
ViLe— i
tRWD
tos - -

G S e T

- {AA
| toH
tRAC
Dour VoH—
VoL HIGH-Z

VALID DATA

DESCRIPTION

The read-modify-write cycle is executed by changing WE 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.

B 3749756 0005234 0&a5 WM
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

Fig. 7 — NIBBLE MODE READ CYCLE

ol
RAS
tae
tasH
1
CAS
* RRH
A toA R T X
] .
I—- tncu——‘
WE
Dout
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

Fig. 8 - NIBBLE MODE WRITE CYCLE (Early Wrlte)

CAS

AotoA9

D Vig == #0550 VALID N VALID VALID VALID
Ny = s DATA g DATA DATA DATA
IL

Dout Vou —
Voo —

HIGH-Z
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

Fig. 9 - NIBBLE MODE READ-MODIFY-WRITE CYCLE

v 1RAS
- H—
RAS  yj— N /) \
tcrRP - tosH tRWC =~ tRP
- tRCD tRSH
fcAS
—_ VIH__ ﬂ
CAS —_ tRAD .} X iz
Vi
| tNeP tcas
tasr ks
1RAH toad
| towy,
1ASC b
ViH e ’I " "
Ao to As ROW COLUMN e S TR .
ViL— ADDR. ADDRESS ) SRR TR i I T
I
jbg— LRWD  ——ty tRwL
ItAlWD o tRCS
: la— tow
tRC fCWD town |' .
T e
WE  ViHe=
ViL— y ’ \
Din ViH =
ViL—
Dourt VoH—
VoL—

toH

D Hrerttt
Invalid Data
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MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
Fig. 10 - RXS-ONLY REFRESH CYCLE
NOTE: A9, WE,DIN=“H"”or“L"”
tRe P |
tRAS
m S 2 trP -
je— tRAH —-l <—-l treC
Ao to Ae ROW ADDRESS X I o N " X
e Vil = e 1OFF
toH

V —
Dour [YOH
Vo, —

DESCRIPTION

Refresh of RAM memory cells is accomplished by performing a read, a write, or a read-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.

HIGH-Z

RAS-only refresh is performed by keeping FRAS Low and CAS High throughout the cydie; the row address to be refreshed is laiched on the
falling edge of KA. During FIAS-—only refresh, DouT pin is kept in a high-impedance state.

Fig. 11 - CAS-BEFORE-RAS REFRESH CYCLE
NOTE: A0 to A9, WE,DIN=“H”or“L”

tRC
oas tRP
- X =
L= tcsa
tCPN l«s ICHA tRPC
Viy ~—
Vil | torF
fa- tOH o
v ——
Dour vor __ HIGH-Z
—————]
DESCRIPTION

CAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. If TAS 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 operation.
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

Fig. 12 - HIDDEN REFRESH CYCLE

tRC

tRC
- tRAS tRP — tRAS

ViH—

Vil o=

N

ja—— IACD —pd

j— {RSH —™

he-{ tRAD II 1CAS
F— {CHRA

//

B ——
tc_ﬂ]
ViH— \
q tRAH F
CAS Vii—

tcaH

le—— tRAL —-l
A0 to A9 V= ROW
Vi —— ADDRESS

COLUMN ADD. K

X
""I <+ tRRH
i

mcs~.| ||<- be = fowo
tawn — twe

WE ViH—
WE
(Read) VL — /
tCAC ——i
tAA
tf-‘:Ac |t tOFF
toN * toH
Vor ™ &
Dout VoL HIGH-Z l I l VALID DATA

WE‘ ViH ==
(Read/Write ~ ViL—
1]

Cycle)
toH

VIH—
Din VALID K
ViL— j

DESCRIPTION

required by DRAMs that do not have CAS-before-RAS refresh capability.

D THrertLr

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
FAS. The refresh row address is provided by the on-chip refresh address counter. This eliminates the need for the external row address thatis
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

Fig. 13 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

— ViH —
CTY IR
fCHR ] tASH trRP
v tesR tcPT cAS } —I
TAS K
CAS Wz N
tRAL
KASC_. l‘!_ tCAH
Ao 10 A \\5:[‘ = COLUMN ADDRESS
i
tRCS
— Vi — —
(RvgaEd) vi =
f—— trcac — oFF

[ toN toH et
ouT VoL - HIGH-Z VALID DATA

po— tCWL —.I
tRCS j— trcwD = tRWL
WE ViH — f—— twp
(\lerrie) it =
tos
j*— tOH
ViH — " — S ———
L T TR T M VALID DATA

[ e
DESCRIPTION

A special timing sequence using the CAS- before«RAS refresh counter test cycle provides a convenient methad to verify the functionality of
CAS-before-RASrefresh circuitry. If, aftera CAS-before-RAS refresh cycle. CAS makes a transition from High to Low while RASis held Low,
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 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 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” 1o 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 operating conditions_unless otherwise noted.)

T . T ]+ MBB1C1001A | MBB1C1001A | - MB8ICI001A .
No.| : .. . -Parameter Symbol ;- 1] M =$0L =100 Unit
N IR : Min Max Min Max Min Max
g0 | Access Time from CAS trcac — 45 — 50 _ 60 ns
01 CAS 1o WE Delay Time teewn 45 — 50 — 80 - ns
92 | GAS Precharge Time tepr 20 — 20 — 20 — ns

Note . Assumes that CAS—before—RAS refresh counter test cycle only.
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

PACKAGE DIMENSIONS

(Suffix: —P)

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

+.008 +0.20
.868 Zo12 (22.05 —0.30)

lNDEX.1ﬁﬁﬁﬁﬁﬁﬁﬁﬂ ? T;
: O [mes o

BES IS

INDEX-2 LrJLuJLLr][IJJLLr]H‘JLuJLuJL‘J

+012 0474012
032* _% _
(0_82:3.30) (1.2015%%)

j 1197(5.00)MAX

125(3.18)MIN

‘ o018+ 998 .020(0.51)MIN
.100(2.54) 2014
v (045314

©1991 FUJITSU LIMITED D18015S8-4C

.050(1.27)
MAX

Dimensions in
inches (millimeters)
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MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
PACKAGE DIMENSIONS (continued)
Suffix: —PJ)
26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M04)
.140(3.55)MAX
+ 675£005 N .089(2.25)NOM
(17.150.13) =|, .025(0.64)MIN
_____ o B e B B s B o Wy /=>
5 © || | |
| 332+ 005
O so0(7 62843501 -268+.020
INDEX 300.02) (6.8110.51)
@ ®
s ]
LEAD No. { 100(2.54) rT" " DetmisofA'pat
.050:+.005 1 v ' 032(081) 1
(1.2740.13) ' MAX '
e« 600(15.24)REF ———» : '
_'A'_\ ! ) J :
L .098(2.50) ' .
: NOM ’ '
o —t ' 0174004 !
- N (0431010} |
Note: 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
©1991 FUJITSU LIMITED C26054S-1C o Datol 26-ead i?::hczasg(?ﬁillimet rs)
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

PACKAGE DIMENSIONS (Continued)

(Suffix: -PSZ)

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)

+.008 +0.20 .112+.008
n 1.01977912(25.887573) —— (2.85£0.20)
( T \
335+.010 387+.013
O (8.50+0.25) (8.8310.33) '
-4
.020+.004 .100(2.54) TYP
(0.50+0.10) " T (ROW SPACE)

LEAD No. Q

(BOTTOM VIEW)

Dimensions in

©1991 FUJITSU LIMITED Z2200025-4C inches (millimeters)
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MB81C1001A-70L

MB81C1001A-80L
MB81C1001A-10L
PACKAGE DIMENSIONS (continued)
(Suffix: -PFTN )
24-LEAD PLASTIC FLAT PACKAGE
{CASE No.: FPT-24P-M04)
r-—-————"—— "~ " —""——"——— u
Details of “A” part
.006(0.15)
LEAD No. MAX

T 014(0.35)
MAX

.006(0.15)
e — d
630+.008
.236%.008
(16.0040.20) . o
L 567+.008 006,002 ( ,‘,‘1070(—50_,;0))
(14.4040.20) (0.1540.05) F—Rer 043+ 004 1 104010
£ 3 %3-002110_g05)
0197(0.50) I (MOUNTING HEIGHT)
E-.ooqo.w) P
0{0) MIN
(STAND OFF HEIGHT)
+ 020+, 1008+ 004
.591+.008 020,004 & wn00®
(15.00:0.20) (0.50%0.10) (0.20£0.10)
Dimensions in
©1991 FUJITSU LIMITED F24020S-3C inches (millimeters)

M 3749755 pOOS5244 T24 HA
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MB81C1001A-70L
MB81C1001A-80L
MB81C1001A-10L

PACKAGE DIMENSIONS (Continued)

(Suffix: ~PFTR)

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M0S5)

Details of "A” part
.006(0.15)
MAX

=1 014(0.35)
MAX

INDEX

.006(0.15)
|
e e e e Jd
591+.008 020+.004
(15.0010.20) (0.5040.10)
0(0) MIN
0157(0.50) (STAND OFF HEIGHT)
E 1004(0.10) TP | +004 4010
L = —t 043-002(1.10-0.05 )
¢ 7 (MOUNTING HEIGHT)
217(5.50)
.567+.008 _J | .006+.002 REF
= (0.1540.05)
(14.40%0.20) .236+.008
e (1.:3;:;20280) (6.000.20)
Dimensions in
©1991 FUJITSU LIMITED F24021S-3C inches (millimeters)
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