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o =/ DATA SHEET

MB81C1000A- 6@ 70/-80/-10
CMOS 1M x 1 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 1,048,576 X{I(Blt Fast Page Mode DRAM

The Fujitsu MB81C100 CMOS fully decoded dynamic RAM organized as 1,048,576 words
x 1 bit. The MBS QO@ s been designed for mainframe memories, buffer memories, and
video image m rieg requiring high speed and high-band width output with low power
dissipation, as well & for memory systems of handheld computers which need very low power
dissipation,, ¢ \\
Fujitsu’s ad@noed three—dimensional stacked capacitor cell tachnology gives the MB81C1000A
hlgchﬂx\:\ ay soft error immunity and extended refresh time.

CMOS technology is used in the peripheral circuits to provide low power dissipation and high

DIP-18P-M04

speed operation.
Features
- WB31C10004 TMBBTCT000A
RAS Access Time 80ns max. 70ns max. BOns max. 100ns max.
Random Cycle Time 110ns min. 125ns min. 140ns min. 170ns min. LCC-26P—M04
Address Access Time 30ns max. 35ns max. 40ns max. 50ns max.
CAS Access Time 15ns max. 20ns max. 20ns max. 25ns max.
Esz}ePalr:eMode 40ns min, 45ns min. 45ns min. 55ns min.
Low Power Dissipation 407mW max. | 374mW max.| 341mW max.| 297mW max.
* Operating current
& Standby current 11mW max. (TTL level) / 5.5mW max. (CMOS level)
® 1,048,576 words x 1 bit organization ® Common I/Q capability by using early write
o Silicon gate, CMOS, 3D-Stacked « FAS only, TAS-before—RAS, or Hidden 21P-20P-Mo2
Capacitor Cell Refrash
® Allinput and output are TTL compatible o Fast F’age Mode, Read-Modify-Write

capaw lity

¢ S12refrash cycles every 8.2ms o On chip substrate bias generator for high
performance ¢
AR \ ’

Absolute Maximum Ratings (See Note)

P A Y,

‘symbot | 'FPT—24P—M§\ o
Voltage at any pin relative to VSS V. Vour ~110+7 v y\&\wé\ g
Voltage of Vo supply relative to VSS Vee -1to+7 A
Power Dissipation PD 1.0 w
Short Circuit Qutput Current — 50 mA
Storage Temperature Tsta -551t0 +125 °c 4
Qo | *FPT-24P-Mo05

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are Re
exceeded. Functional operation should be restricted to the conditicns as detailedin the
operational sections of tges data sheet. Exposure to absolute maximum rating conditions™ &
for extended periods may affect device reliability. i

;\/;ailable for 70/80/100ns versions

This device contains cireuitry 1o protect the inputs against
o /damage due 1o high static voltages or electric fields.
.\ @] However, it is advised that normal precautions be taken to
D avoid application of any voltage higher than maximum rated
Y voltages to this high impedanca circuit.

Copyrlgm©1991 by FUJITSU LIMITED

1-3

B 374975L 0005158 &34 MW
D



MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Fig. 1 — MB81C1000A DYNAMIC RAM—BLOCK DIAGRAM
BAG =—r———scaer——
RAS CLOCK
CAS GEN #1
WRITE _
CLOCK*—— WE
GEN.
MODE D——
CONTROL
CLOCK
GEN. #2
DATAIN - lge—ou" DIN
AD ~+ SUFFER
Al =
2 m— [0S
DECODER
— .
A A SENSE AMP.&
N - 11O GATE
A4 — PRE-~
— | bEcoDER T » o o % |
AS = :> oW e ]
1,048,576 BIT
DECODER sTO DATAOUT
A6 —> . STSE‘G?E — “eUrFen [ DoUT
A7 ™ {} LEN
A8 —
Refresh SUBSTRATE -—y
A9 Address [+ BIAS GEN. °°
— Counter -+ Vg
CAPACITANCE (14= 25°C, f = 1MHz)
Parameter Symbol . Typ Max Unit
Input Capacitance, AQ to A9, Dy Cini — 5 pF
Input Capacitance, RAS, CAS, WE Cna — 5 pF
OQutput Capacitance, D out Court — 6 pF
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
18-Pin DIP: 26-Pin SOJ: 24-Pin FPT ;
(TOP VIEW) (TOP VIEW) (TOP VIEW)
DIN q, g 18 » Ves ow g 26 Vss <Normmal Bend : FPT-24P-M0O4>
w Q- v Ho E g)2 s|P dour o = f] ==
=d. 3_°_“T ms ] > u|b o= M wE=
RAS 18 | cas & dl« alb Dour =1 3 2T 4s
. X4 21 = A5
ng 15 [ ae ne. gl s 21k ap ss=T s Py ==
s 14 [ as —xs 17Er=avee
Al s 18 [ A7 %ﬁ‘m.::?o }§====ﬁ
A2 AAS 1 =
O 7 12 [ A8 Ao Qe 1 | TE =x 12 }:‘;:m:;
wge w B s Ay Ofo 7| A,
Ay O] 16l Ag
Ve @ 10 [ a4 Az )12 1510 As <Reverse Bend : FPT-24P-MO5>
vee QLB 1l A,
TEC—T12 13 A0
1 ufFraa
WE 1410 15 = A2
e o ro——y P ——r—y a DN 0 16 =13 A3
;:Designator 1. Function ... .. . . .. No=—= 17 f—ivee
DN Data Input. Vng=: i g?jzmﬁg
DouTt Data Output. D%ul,5¢==== 3 2:':’::, ::
WE Write Enable. A9 =g 24 1 A8
RAS Row address strobe.
NC No connection.
- 20-Pin ZIP:
AQ to A9 Address inputs. (TOP VIEW)
VCC +5 volt power supply.
TE Test Enable (will be available).
CAS Column address strobe.
VsS Circuit ground. Ag Doyt Dy HAS NC. Ag Ay vee A5 Ay

RECOMMENDED OPERATING CONDITIONS

T G o - T N ] - - Ambient
- Parameter; - Notes . Symbol Min . b0 Typ i Max Unit | Operating Temp
Veo 45 50 55
Supply Voltage m Vv
Vss 0 0 (]
0°Cto+70 °C
Input High Voltage, all inputs E VIH 24 - 65 v
Input Low Voltage, all inputs m VIL -20 — 08 \
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

FUNCTIONAL OPERATION

ADDRESS INPUTS

Twenty input bits are required to decode any one of 1,048,576 cell addrasses in the memory matrix. Since only ten address bits are available, the
column and row inputs are separately strobed by CAS and FAS as shown in Figure 1. First, nine row address bits are input on pins AO-through-A8
and latched with the row address strobe (FAS ) then, ten column address 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 trad (min)+ tr 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 MB81C1000A during write or read—modify—write cycle. The inputdatais strobed and latched by the later falling edge of TAS or
TWE. Inan early write cycle, data inputis strobed by TAS , and satup and hold times are referenced to TAS . In a dalayed write or read-modify—write
cycla, WE is set low after TAS . Thus, data input is strobed by WE, and set up and hold times are referenced to WE.

DATA OQUTPUT

The three—state buffers are TTL compatible with a fancut 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 tacp (max) is satisfied.

tCAC :  from the falling edge of TAS when tacp is greater than trep, tRap (max).
tAA from column address input when taap is greater then trap (max).
1-6
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

DC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted) Notes 3

Output high voltage Vou IOH =-5 mA 24 — — v
Output low voltage Vou IOL = 4.2 mA - - 0.4
Input leakage current (any input) Ly OV £ VIN £ 55V,
45V £ VCC £ 55V, -10 - 10
VSS=0V;All other pins HA
not under test =0V
oV < VOUT £ 55V,
t le t | ' -10 - 10
Outputlaakage curren ou Data out disabled
MB81C1000A-60 74
Operating cument FAS 4 TAS -
{Average power MBSICI00ATO 1 1cc, S & CAS cycling; — - £8 mA
supply current) MB81C1000A-80 tre = min 62
MB81C1000A-10 54
Standby current TTLlevel TRAS-TAS=VIH 20
(Power supply ICC o —_ — mA
current) CMOS level RAS-CAS 2 vee-0.2v 1.0
MBS81C 1000A-60 74
Refresh current MB81G1000A-70 GAS=VIH, AAS _ _ 68
#1 (Average power ICC, o : 62 mA
supply current) MB81C1000A-80 cycling; t o= min
MB81C1000A-10 54
MB81C 1000A-60 61
Fast Page Mode MB81C1000A-70 RAS = VIL. CAS 56
ICC4 = ViL, CAS — — mA
current E] MB81C1000A-80 oycling; tpe = min 56
MB81C1000A-10 46
MB81C 1000A-60 e - 74
Refresh current B8 1C1000A-70 RAS cydling ; —
#2 (Average power ICCs CASbefore-FAS; — — mA
supply current) E MB81C1000A-80 tac =min 62
MB81C1000A-10 54
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

AC CHARACTERISTICS

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

No. Parameter Notes | Symibai MB81C1000A—60 MammoooA-':"o ‘w‘|Bs1C:1on'oA-e'o MBs1¢1oooA—1o it
Min Max | Min Max Min Max Min_ t Max- |-
1 | Time Between Refresh tace — B.2 - 8.2 — 8.2 — 8.2 ms
2 Random Read/Write Cycle Time the 110 - 125 - 140 - 170 - ns
3 | Read-Modify-Write Cycle Time tewe | 130 — |15 — 165 — 200 — ns
4 Access Time from BAS 1891 tasc — 60 — 70 — 80 — 100 ns
5 | Access Time from CAS feac | — 15 — 20 — 20 — 25 | ns
5 Column Address Access Time 839 taa — 30 — 35 — 40 — 50 ns
7 | Output Hold Time ton o — 0 — 0 - 0 — | s
8 | Output Buffer Tum on Delay Time ton 0 — 0 — 0 — 0 — ns
9 Output Buffer Tum off Delay Time IT] tore - 15 - 15 — 20 — 20 ns
10 | Transition Time tr 2 50 2 50 2 50 2 50 ns
11 | RAS Precharge Time the 40 — 45 - 50 — 60 - ns
12 | BAS Pulse Width tras 60 |[100000| 70 100000 | 80 |100000 | 100 | 100000 | ns
13 | RAS Hold Time trsu 15 - 20 — 20 — 25 - ns
14 | TAS to RAS Precharge Time tear 0 — 0 - 0 — 0 - ns
15 | RAS to TAS Delay Time thco 20 45 20 50 20 60 25 75 ns
16 | CAS Pulse Width teas 15 - 20 — 20 — 25 — ns
17 | CAS Hold Time tesy 60 - 70 — 80 — 100 — | s
18 | CAS Precharge Time (C—B-R cycle) tcen 10 - 10 - 10 - 10 - ns
19 | Row Address Set Up Time tasa 0 — 0 — [ — 0 -— ns
20 Row Address Hold Time tan 10 - 10 - 10 - 15 - ns
21 | Column Address Set Up Time tasc 0 — 0 — 0 — 0 - ns
22 | Column Address Hold Time toan 12 — 12 — 15 — 15 — ns
23 | TAS to Column Address Delay Time [ 13 ]| taao 15 30 15 35 15 40 20 50 ns
24 | Column Address to RAS Lead Time taa 30 - 35 - 40 - 50 - ns
25 | Read Command Set Up Time thes 0 — 0 - 0 — 0 — ns
2 | FomonetoRAS twn | 0| — | o | — o | — o | — |ns
27 :z:ir;g: ting%g 'd Time tach 0 - 0 - o [ — 0 — |ns
28 | Write Command Set Up Time E twes 0 0 0 0 ns
29 | Write Command Hold Time twew 10 — 10 — 12 — 15 — ns
30 | WE Pulse Width tws 10 — 10 — 12 — 15 — ns
31 | Write Command to RAS Lead Time tawL 15 — 15 — 20 — 25 — ns
32 | Write Command to CAS Lead Time tow 12 — 12 — 15 — 20 — ns
33 | DIN Set Up Time tos 0 — 0 — 0 — 0 — ns
34 DIN Hoid Time TDH 10 — 10 — 12 — 18 — ns
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

AC CHARACTERISTICS (continued)

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

60| MBS1C1000A-70 | MBS1C1000A-80| ME81C1000A<10 Unit
S s $ oMin o o Maxc Lo Min: o Max T Mins | Max. o o
RAS to WE Delay Time 70 — 80 — 100 — ns
36 | CAS to WE Delay Time 20 — 20 — 25 — ns
37 | Column Address to WE Delay Time 35 _ 40 _ 50 _ ns
RAS Procharge Time to CAS
0 — — —
38 Active Time (Refresh Cycles) Uree 0 0 ° ns
a9 CAS Set Up Time for CAS-before tesr 0 0 — 0 — 0 — ns
—TRAS Rafresh
m Hold Time for C_AE—befOIe t CHR 10 10 — 12 — —_ ns
40 | “BRS Retrosh 15
Fast Page Mode Read/Write _ _
50 1 Cycte Time tro 40 45 45 55 — ns
Fast Page Mode Read-Modify— _ _ _
51 Write Cycle Time terwe 57 62 65 80 ne
Accass Time from GAS [9.16)
52 Procharge - toea — 40 - 40 — 50 ns
Fast Page Mode CAS _ _
53 Pracharge Time tee 10 10 10 10 — ns
Notes: ; " .
1. Referenced to VSS 10. itr?::edzie%;t;s specified that output buffer change to high
2. lcc depends on the output load conditions and cycle rates; The i e L
specified values are obtained with the output open. 11, Operation within the trco (max) limit ensures that trac  (max)
Icc depends on the number of address change as RAS = ViLand can be met. tRco (max) is specified as a reference point only; if
TAS = Vi, . . tAco is greater than the specified taco (max) limit, access time is
:::r:n;ccs ancil::/clis:;z speclﬁftv: one time of address change controlled exclusively by tcac of tas .
lcca is specified atone time of address change during TRAS = ViL 12. tACD (min) = tRAH (Min)+ 21T +tAsc (min).
and TAS = ViH. 13. Operation within the trap (max) limit ensures that taac  (max)
3. An Initial pause (RAS =TAS =VIH) of 200s is required after can be met. trap (max) is specified as a reference point only; if
power—up followed by any eight FIAS —only cycles before proper tRAD is greater than the specified trap (max) limit, access time is
device operaﬁqn is achie\_led. In case of using intemgl (efre.sh controlled exclusivaly by tcac of taa .
counter, & minimum of eight —be!gre— AS initialization 14. Either tapH or tacH must be satisfied for a read cycle.
cycles instead of 8 RAS cycles are required. e )
AC ch terist =5 15. twes , tcwo , t,RwWD and tawD are not a restrictive operating
4. characteristics assume tr = Sns. o parameter. They are included in the data sheet as an electrical
5. ViH(min)andV . (max) ar?‘reference levels for measuring timing characteristic only. [ftwcs > twcs (min), the cycle is an sarly
of input signals. Also fransition times are measured between V4 write cycle and Dout pin will maintain high impedance state
(min) and VL (max). thoughoutthe entirecycle. If t cwp > t cwp (min), trRwp >t
6. Assumes that taReD< tRoD (Max), tRap < trap (max). If taco is AWD {min) , and t awD >t awp (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 thattrep exceeds the Dout pin. If neither of the above conditions is satisfied, the cycle
value shown. Refer to Fig. 2 and 3. is a delayed write cycle and invalid data will appear the Dout pin,
7. tReD2 tReD (Max), tRAD 2 tRAD (Max), and 1asc 2tan —tcac — and write operation can be exected by satisfying tRwL , towe
t7, access time is 1cAC. and traL  spedcifications.
8. iftRAD2tRap (Max) and tasc < taa —Icac —t T, access tima is 16 tcra is access time from the selection of a new column address
tan {thatis caused by changing TAS from“L"to “H"). Therefore, if tcp
9. Measured with a load equivalent to two TTL loads and 100 pF. is long, tcra is longer than tcPa (max).
17. Assumes that TAS —before— FAS refresh only.

B 3749756 00051b4 S531 WA
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Flg. 2-t gac V8. %eo Fig. 3=t gac V8. taap
}
t pac (nS) 160 |- t pac (nS) 110 |-
140 - 100 100ns version /
120 90
w00 100ns version 80
go |- 8ons.version 70
70n 1 l
60 |_60ns versioy i : &0
-~ i
T tu |1 I S ]
20 40 60 80 100 120 70
t reo (NS)
: : ¥ Clock Input - Address Input | Data: N R
Operation Mode' T DS mp—y O BRI X “Retrosh : S i Note
- RAS -} cas |- WE ‘Row { Column Inpat ‘Output: e : .
Standby H H X — — — High-Z —
Read Cycle L L H Valid Valid — Valid Yos 1 t res 2 tRes (min)
Write Cycle L L L valid | Valid valid | High-Z Yos 1 twes2 twesimin
(Early Write)
Road Modify-Wiite L L |HoL] vaig | vaia | S | vai Yes *1 | towp2tewo (min)
Ratosh Cycle L H x | vaic | — — | Highz | ves
CAS-before—RAS . .
Refresr?g;de L L X — — — High-2 Yes tesn = tesp (min)
giydcclign Refresh HoL L X _ _ _ Valid Yes Eég\t/ious data is
Notes:
X “H"or“L"

*1: Itis impossible in Fast Page Mode.

1-10
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Fig. 4~ READ CYCLE
the o
tras
J— -_— p
FAS Vi s
Vie= \ K
CRP
tesu
CAS
Lo
AgtoA, MN ADD
— 1
WE
ODour HIGH-Z HIGH-Z ==
oL —
invalid Data
DESCRIPTION
The read cycle is executed by keeping both RAS and CAS “L"and keeping WE WE*R" throughout the cycle. The row and column addresses are
latched with RAS and CAS respectively. The data outputremains valid with CTAS'L",ie.,if CAS goes*“H", the databecomes invalid aftertOHis
satisfied. The access time is determined by RAS ( (tRAC), CAS ( (tCAC), or Column address input (tAA). IftRCD (RAS to CAS delay time) is
greater than the specification, the access time is tAA.

1-11
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

Fig. 5 - WRITE CYCLE ( Early Write )

RAS
RAS IH S
ViL— 7
e = " RsH R
treo < Yoas
—_— V=
cas M ¢ \ /
Vye— RAD A-I 2
RAH |-_ l-—P

g
X
|

asA

t
tASC

Vi — X e o o
AjoA, M i ROW d COLUMN i s . &
v, — L ADD ADD N\ Dy

1]

: towL
wes .'_'l F’twﬂ
— Vig— - ; \ twep :
WE ) ; : . f

Vi o o X I l 2

A

VALID
v, — DATA IN

-

J_:

Din

Dour HIGH-Z

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.

1-12
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Fig. 6 - READ WRITE/READ-MODIFY-WRITE CYCLE
tAwe >

P —

tcAP I— tRCD tRSH
1
—— ViKe— tcas
cAs \ / | /
ViLeme ha— tRAD —
|1-

| tRAL

=i

tRAH tawD o tow. _-I
I | | ICAH tRWL |

X_ COLUMN ADD. _X
1
tRCS

Aoto A9

-—'-‘ jg4— WD ——

l [ twp
E ViH— I s / G i
Vil i i | [ - - /

tRWD

on VW— T s R ALD
Vi o b R DATA :
l__ CAC toFF

A
| toH
tRAC
Dour VoH— '
VoL HIGH-2Z VALID DATA
H or*L
Invalid 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.

M 3749756 0005168 547 WA
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Fig. 7 — FAST PAGE MODE READ CYCLE
CAS
A 10A
0o 9
WE
Dour
e
DESCRIPTION
The fast page mods 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 anly changing the column
address and applying the CAS. During fast page mode, the access time is ICAC, 1AA, or tCPA, whichever occurs fater.
Any of the 1024 bits belonging to each row can be accessed.

1-14
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

Fig. 8 - FAST PAGE MODE WRITE CYCLE ( Early Write )

RAS
s M7
\ L
U
| —
tesn > = tesu tap
t tPC ——
CRP 'CF
l"taco_"—'c.is tCAs - '-tcAs
—_— \"
CAS
AotoAD
WE

DIN Viy X VALID e VALID | VALID
v, — # DATA e DATA B b DATA

Dout Vou =
OL ==

HIGH-Z

] v

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

1-156
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Fig. 9 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE
tRAS l .
—_— VH— \
RAS vy — n
v tRP
tcap tCcsH tPRWG i
tcAs tRSH
CAS N -2
tRAH
-] p—— (RAL e
WL
|
¥ coLumn ¥ COLUMN _
Ao 10 Ao N ADDRESS ADDRESS -X : X
towL TRWL
-
& T
. twe. twp
WE
S I \ /
1, | e
toH
tDH <
Dy VH— VALID 0 VALID VALID K
ViL— ‘
|
VoH—
Dout VALID DATA
VoL~
toH foN toN
D M oreLr
Invalid Data
DESCRIPTION
During fast page mode, the read-modify—write cycle can be executed by changing VVé_high to low after the data appears at DOUT pinaswell as
normal cycle. Any of the 1024 bits belonging to each row can be accessed.
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

Fig. 10 - FAS-ONLY REFRESH CYCLE
NOTE: A9, WE,DIN=“H"or“L"”

tRC
tRAS
L
\ 2 tRP
ja— tRAH —-I
Ao 1o As ROWADDRESS B ) &
tCRP
TR VYm—
Vi — tOFF
toH
Dour Yow = HIGH-Z
VoL mee
ot

[
DESCRIPTION

Refresh of RAM memory cells is accomplished by perfogn_i_ng aread, 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 refrash,

ﬁs—only refresh is performed by keeping'hTS Low and CAS High throughout the cycle; the row address to be refreshed is latched on the
falling edge of FAS. During RAS—only refresh, Dout pin is keptin a high-impedance state.

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

tRC
tRP —————
Vig e— tRAS
AT H
Vi — .
CSR
tcPN l& tcHA tRPC
TS Ym—
Vi — toFF
toH =
Vo — n
Dout vq . HIGH-Z
——
DESCRIPTION

CAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. If CAS s 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.

1-17
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
Fig. 12 - HIDDEN REFRESH CYCLE
tRC tRC
tRAS tRP —= tRAS
— VIH— e
RAS ViL— X X tAP -—\_
R {1T)s Q——
A tRAD j— {RSH —i
pett- I
VIH -.' ‘ I tcii-— tCHR
CAS ViL— a 1RAH N { ]
tASR .-."— R —.i
tasc CAH —go
powhe N ROW X COLUMN ADD
ViL— ADDRESS ’
mcs_.ﬂ tRRH
ﬁ VIH— ] T -
(Read) ViL = / ‘ L
--— {OFF
I I+ 104
Dout Vo=
VoL— HIGH-2Z I ” VALID DATA
tAWD ———eetnl
trcs -ol L_ 1oWD
LAWD twe
W_E ViH=— W
(Read/Write ~ ViL—
Cycle) o v
Lo,
VH—
Din X VALID K
ViL—
D CHroreL-
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. The refresh row address is proviqid_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.

118
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

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

—_— Vi —
RAS V@ —
oy gum—— ] tRSH vl e tap
tesh tcPT 1
CAS yW = N foas 17
L = ;
tRAL
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DESCRIPTION HrertLt

A special iming sequence using the CAS- befor&RAS refresh counter test cycle provides a convenient mathod to verify the @ functionality 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 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 A0-AS at the second falling edge of TAS.

The EAS-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* 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 pattemn and repeat procedures 3), 4), and 5).

(At recommendad operating conditions unless otherwise noted.)

5 mbol 'MB81C1000A-60| MBB1C1000A-70 | MBS1C1000A=80 | MB81C1000A-10 -
f o YR T Min | Max | Min ] Mex. | Min .l Max | Min | Max
90 | Access Time from CAS trcac — 40 — 45 — 50 — 60 ns
91 | CAS to WE Delay Time teown 40 — 45 — 50 — 60 - ns
92 | CAS Precharge Time teer 20 — 20 — 20 - 20 — ns

Note . Assumes that CAS-before—RAS refresh counter test cycle only.
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MB81C1000A-60
MB81C1000A-70

MB81C1000A-80
MB81C1000A-10
PACKAGE DIMENSIONS
(Suffix: —P)
18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-M04)
u 868+ 398 (22,0530 15°MAX
nANAANAAL i
INDEX-1
.283+.006  .300(7.62)
b O (720t015)  ''°
[.O | l_
INDEX-2
PR P A R L
032+ 912 47012
— (082+339) (120+0:30) 0253351

.197(5.00)MAX

125(3.18)MIN

006 .020(0.51)MIN

.050(1.27) - 0182002
MAX .100{2.54) +0.14
P (0.45*508)
Dimensions in
©1891 FUJITSU LIMITED D18015S-4C inches (millimeters)
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MB81C1000A-60

MB81C1000A-70
MB81C1000A-80
MB81C1000A-10
PACKAGE DIMENSIONS (continued)
(Suffix: —PJ)
26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M04)
-140(3.55)MAX
o 675+.005 089(2.25)NOM
(17.1520.13) | o2s(0.84MIN
i
_
268+.020
(6.8120.51)
-~ \» I
|| oy RRRETTTPRISLEAAAS
.050+.005 1 VP ' 032(081)
(1.2740.13) ' MAX '
la— 600(15.24)REF ——— = : :
A : ) ) .
- . | T ooses0) ' CES '
NOM ) U ]
Qe —Y : 017+.004 :
i e (043t0.10) _
(2] 00400.10) |

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

that of 26-lead package.
©1991 FUJITSU LIMITED C260548-1C 3. Dimensions in inches (millimeters)
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

PACKAGE DIMENSIONS (continued)

(Suffix: —PSZ)

20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
{CASE No.: ZIP-20P-M02)
+.008 +0.20 .112+.008
n 1.019%575(25.88%5 50 ) ———— (8550.20)
{ | ]
335+.010 .387+.013
O (8.50+0.25) (9.83£0.33)
(0.25£0.05) 4
.020+.004 .100(2.54) TYP
(0.50+0.10) T T(ROW SPACE)
LEAD No. Q
(BOTTOM VIEW) \@
pimensior_'us_ in
©1991 FUJITSU LIMITED Z200025-4C inches (millimeters)
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

PACKAGE DIMENSIONS (continued)

(Suffix: —\PFTN )

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M04)
ror—————F— - " "= ~
| Details of "A" part !
: .006(0.15) :
| N |
I T 014(0.35) |
INDEX I MAX :
| |
| |
| |
| .006(0.15) 1010(0.25) |
| T i
e e — 4
6501008 236+.008
(16.0010.20) —
1 .567+.008 .006+.002 (Zmo;‘;)
r {14.4020.20) {0.1530.05) rwj +.004 . .. +0.10
£ : ¢ | *3-002l1-10 005 )
: 0197(0.50) | (MOUNTING HEIGHT)
.004(0.10)
L] 0040.10) TP oy N
(STAND OFF HEIGHT)
+
5911.008 020,004 .008+.004 & wx00me
(15.0020.20) (0.500.10) (0.2010.10)
Dimensions in
©1991 FUJITSU LIMITED F24020S-3C inches (millimeters)
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MB81C1000A-60
MB81C1000A-70
MB81C1000A-80
MB81C1000A-10

PACKAGE DIMENSIONS (Continued)

(Suffix: —-PFTR)

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M05)
- " —"—"—"— - ¥ — " — ' — - -
| Details of “A” part [
: .006(0.15) :
LEAD No. i MAX |
| |
| ST 014(035) |
INDEX : MAX I
] |
| |
| [
| .006(0.15) .010(0.25) |
| Al |
S U S 4
591+.008 1020004 .008%.004
- J T .003(0.08
‘F (15.0040.20) (0.5040.10) ™ (0,2(.&0.10)
| 0(0) MIN
0167(0.50) (STAND OFF HEIGHT)
| =] o040.10) e | +004 4010
A e — — £ .043-,002(1.100.05 )
€ v O (MOUNTING HEIGHT)
217(5.50)
5671008 J 006+.002 RLF
(14.40%0.20) (0.15£0.05) 2362.008
. .630+.008 (6.00£0.20)
(16.0010.20)
Dimensions in
©1991 FUJITSU LIMITED F24021S-3C inches (millimeters)
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