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DATA SHEET ———

R
FUJITSU

MB81C4256A-60/-70/-80/-10

CMOS 256K X 4 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 262,144 x 4 Bit Fast Page Mode DRAM

The Fujitsu MB81C4256A is a CMOS, fully dacoded dynamic RAM organized as 262,144 words x 4
bits. The MBB1C4256A has been designed for mainframe memories, buffer memories, and video
image memories requiring high speed and high-band width outputwith low power dissipation, as well
as for memory systems of handheld computers which need very low power dissipation.

Fuijitsu's advanced three—dimensional stacked capacitor cell technology gives the MBB1C4256A

high o.—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.

Features
A\ | MBE1C42586A |
g : i 802 i
[t
RAS Access Time 60ns max. 80ns max. 100ns max.
Randam Cycle Time 110ns min. 125ns min. 140ns min. 170ns min.
Address Access Time 30ns max. 35ns max. 40ns max. 50ns max.
TAS Access Time 15ns max. 20ns max. 20ns max. |  25ns max.
Fast Page Mode Cycle Time 40ns min. 45ns min. 45ns min. 55ns min.
Low Power Dissipation 407mW max.| 374mWmax.| 341mW max.| 297mW max.
¢ Operating cument
¢ Standby current " 11mW max. (TTL level) / 5.5mW max. (CMOS level)
262,144 words x 4 bits organization o Early write or OE controlled write capability
o Silicon gate, CMOS, 3D-Stacked o RAS only, CAS-before—RAS, or Hidden
Capacitor Cell Refresh
o Allinput and output are TTL compatible . Eaa;t P_atyge Mode, Read-Modify-Write
act
¢ 512refresh cycles every 8.2 ms « ©On chip substrate bias generator for high

performance

Absolute Maximum Ratings (See Note)

. parlmoter Towioa, s i Symbdi .::_‘ : _\'Ialue . : ~Unit
Voltage at any pin relative to VSS Vv, Vour —1to+7 v
Voltage of Ve supply relative to VSS Vee -110+7 \")
Powsr Dissipation PD 1.0 w
Short Circuit Output Current — 50 mA
Storage Temperature Tsta —551t0 +125 °c

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are
exceeded. Functional otgeralion should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposureto absolute maximum rating conditions

for extended periods may affect device reliability.

Copyright© 1991 by FUJITSU LIMITED
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DIP-20P-M03

LCC-26P-M04

ZIP-20P-M02

“

*FPT—24P-M04

“»

*FPT-24P-M05

*: Available for 70/80/100ns versions

This device contains circuitry to protect the inputs

voltages t0 this high impedance circuit.

damage due to high stalic volages or electric fields.
Howsver, i I8 advised that normal pracautions be taken to
avold application of any voftage higher than maximum rated

ainst
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MB81C4256A-60

MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
Fig. 1 -~ MB81C4256A DYNAMIC RAM - BLOCK DIAGRAM
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AB — i ‘———CE
Refrash Substrate’ - Ve
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CAPACITANCE (14=25°C, f = 1MHz)
Parameter Symbol Typ Mux Unlt
Input Capacitance, AO to A8 Cini — 5 pF
Input Capacitance, m, Eﬁg, —\AE‘ OE C Nz — 5 pF
Input/Qutput Capacitance, DQ1 to DQ4 Cna — 6 pF
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

PIN ASSIGNMENTS AND DESCRIPTIONS

20-Pin DIP : 26-Pin SOJ: 24-Pin FPT :
(TOP VIEW) (TOP VIEW) (TOP VIEW)
./ <Normal Bend : FPT-24P-M04>
par [+ 20 [ vss
oaz [ 2 18 [J oo %% ! ==
we g 18 [ 0o e —=H b =
rrels " ako vss g s P ==
ve. s 16 [ e po ==L 7 fE=vee
[—=—o= ] =]
ag Os s A, = TE= e
[=—== ==
a, O wld A, NC. =12 18 = 4
A s ] A,
Az Oo 12 Ag <Reverse Bend : FPT-24P-M05>
vecHq B S == ==
=3 4 11 At
=310 15 [T A2
po2 =X 9 18 =X—2 A3
o —= 17 e vee
4 Deslgnator ™ { " R vgs =1 & | :_:,
DQ1toDQ4 | Data Input/ Output = [ ===
— —: Fr—a
WE Write Enable. %g:: 1 3 - A;
RAS Row addrass strobe.
NC Ni» connection.
N 20-Pin 21P:
A0t A8 Address inputs, (TopP \rI‘IEW)
vee +5 volt power supply. TAS D4 DQ1 WE NC. A1 A3 A4 A6 AB
OF Or) 127 % 14 £1 1601 181 2011
Of Qutput enable. nunmunununnnununurﬁ
CAS Column address strobe. i
vss Gircuit ground. OF DO3 Vgg DO2 RAS A0 AZ Voo AS A7

RECOMMENDED OPERATING CONDITIONS

Paramater Notes | symbor | | 1yp Max Unit | Operating Tomp
Supply Voltage Yoo hd 2 52 v
Ves ) ) 0
Input High Voltage, all inputs E VIH 24 — 6.5 \ 0°Cto+70 °C
Input Low Voltage, allinputs [ 1] vIL —20 - 08 v
Input Low Voltage, DO *) vio | -10 - 08 v

* : Undershoots of up to —2.0 volts with a pulse width not exceeding 20ns are acceptable.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

FUNCTIONAL OPERATION

ADDRESS INPUTS

Eighteen input bits are required to decode any four of 1,048,576 cell addresses in the memory matrix. Since only nine address bits are available, the
column and row inputs are separately strobed by TAS and TTAS as shown in Figure 1. First, nine row address bits are input on pins AO—through-A8
and latchad with the row address strobe (RAS ) then, nine column address bits are input and latched with the column address strobs (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 datermined 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

Inputdata is written into memory in either of three basic ways—an early write cycle, an OE (delayed)write cycle, and a read—modify—write cycle. The
falling edge of WE or TAS , whichever s later, serves as the input data—latch strobe. In an early write cycle, the input data (DQ1-DQ4) is strobed by
TAS andthe setuprhold times are referencedto CAS because WE goes Low before CAS . Ina delayed write or a read—modify-write cycle, WE goes
Low after TAS ; thus, input data is strobed by WE and all setup/hold times are referenced 1o the write—enable signal.

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 FIAS when trcp (max) is satisfied.

tICAC : from the falling edge of TAS when taco is greater than trcp, tRAD (max).
tAA from column address input when trap is greater than trap (max).

tOEA : from the falling edge of OE when OE is brought Low after trac , tcAC, OF taa
The data remains valid until either CAS or OE retums to a High logic level. When an early write is executed, the output buffers remain in a
high—impedance state during the entire cycle.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

DC CHARACTERISTICS

(Recommended operating conditions uniess otherwise noted)

Notes 3

Output high voltage loy =—SmA 24 —
v
Output low voltage Voo lo, =4.2mA — 0.4
OVEVN S5V,
i { 4.5V < 5.5V, _
Input leakage current (any input) L) Vg = OV: All other pins 10 10
under test = OV HA
Output laakage current lows 8:3‘;3%?“56?:& -10 10
MBB81C4256A-60 74
Operating current  |MB81C4256A—70 RAS & CAS cycling; 68
(Average Power locs tRc = min - mA
supply Current) MB81C4256A-80 62
MB81C4256A-10 54
Standby current TTL level RAS = CAS =Vy, 2.0
(Power supply lece JR—— - mA
current) CMOS level RAS = CAS 2 Vo 0.2V 1.0
MB81C4256A-60 74
Refresh current #1  [MB81C4256A-70 TAS = ViH, RAS cydling; _ 68 A
(Average power su leca tRG = min m
ply current) é MB81C4256A-80 62
MB81C4256A-10 »
MB81C4256A-60 61
FastPage Mode  [MB81C4256A-70 | RAS =ViL, CAS cycling; 56 mA
cce —mi —
ourrent [2] mes1cazsea-so tpc = min 56
MB81C4256A—-10 46
MB81C4256A-60 74
Refresh current #2  |MB81C4256A-70 RAS cydling; 8
(Average power sup- lees TAS-before-RAS; — mA
ply current) E MB81C4256A-80 {RC = min 62
MB81C4256A-10 54

M 3749756 0005250 228 A
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

AC CHARACTERISTICS

(At recommended operating conditlons unless otherwlse noted.) Notes 3, 4, 5

No b : pmmm PO e Symtil M:Téa'z:séAf-eq yssi;c{2§§5~7o: qaa;g‘zgu.su |mBstCazseA0 |
) Gl S oh e MR | Max Min Max <F o Mie CF oo Max if i Min i o Maxe §i050
1 Time Between Refresh tree — 8.2 — 82 — 8.2 — 8.2 ms
2 Random Read/Write Cycle Time tre 110 — 126 — 140 — 170 — ns

n 3 Read-Modity-Write Cycle Time tawe 150 — 165 — 180 — 230 — ns
4 | Access Time from RAS (681 taac | — 60 — 70 — 80 — 100 | ns
5 Accass Time from CAS 79 toac — 15 — 20 — 20 — 25 ns
6 Column Address Access Time 8,9 taa — 30 — 35 — 40 — 50 ns
7 | Output Hold Time toH 0 — 0 — 0 — 0 — ns
8 Output Buffer Turn On Delay Time ton 0 — 0 — 0 — 0 — ns
9 | Output Buffer Turn off Defay Time (10 )] toee — 18 — 15 — 20 — 20 ns
10 | Transition Time tr 2 50 2 50 2 50 2 50 ns

11 | RAS Pracharge Time tap 40 — 45 — 50 — 60 — | ns
12 | RAS Pulse Width tras 60 |100000 | 70 100000| 80 | 100000| 100 | 100000| ns
13 | RAS Hold Time task 15 — 20 — 20 — 25 — | ns
14 | TASwRAS Precharge Time terp 0 — 0 - 0 - 0 - ns
15 | FAS to CAS Delay Time thep | 20 45 20 50 20 60 25 75 | ns
16 | "CAS Pulse Width teas 15 — 20 — 20 — 25 — | ns
17 | CAS Hold Time :c;: 60 — 70 — 80 - 100 — | ns
18 | CTAS Precharge Time (C-B-Rcycle) (18 ]| teay | 10 — 10 — 10 - 10 — | ns
19 | Row Address Set Up Time tasn 0 — 0 — o] - 0 — ns
20 | Row Address Hold Time ! Ran 10 — 10 — 10 — 15 — ns
21 | Column Address Set Up Time t asc 0 — 0 — 0 — 0 — ns
22 | Column Address Hold Time oA 12 — 12 — 15 — 15 — ns
23 | RAS to Column Address Delay Time [13 J| trap | 15 30 15 35 15 40 20 50 | ns
24 | Column Address to RAS Lead Time tpaL 30 — 35 — 40 — 50 — | ns
25 | Read Command Set Up Time trcs 0 — 0 - 0 — 0 - ns
26 | poad Sommand dold Time G| teau | o - 0 - 0 - 0 — | ns
27 | Reoroncadto CFS oo | 0 | = | o | o]0 ]| —|m
28 | Write Command Set Up Time 5] twes 0 - 0 - 0 — 0 — | ns
29 | Write Command Hold Time tweH 10 — 10 - 12 - 15 - ns
30 | WE Pulse Width twe 10 — 10 — 12 — 15 — ns
31 Write Command to RAS Lead Time t rwt 15 — 15 — 20 — 25 — ns
32 | Write Command to CAS Lead Time towl 12 — 12 — 15 — 20 — ns
33 DIN set Up Time tos 0 - o] - o} - 0 - ns
34 | DIN Hold Time toH 10 — 10 — 12 — 15 — ns
1-96
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MB81C4256A-60

MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
AC CHARACTERISTICS (continued)
(At recommended operating conditions unless otherwise noted.) Notes 3,4, 5
MB81C4256A-60 | MBS1C4256A-70 | MBS1C4256A180 | MBS1C4256A10 ol
i o Min. {--Max L Sfn” T Maxc ] Min  Max | oMin ] e |
RAS Precharge time to CAS _ . _ .
35 Active Time (Refresh cycles) 0 0 0 0 ns
CAS Set Up Time for CAS—before— t _ — — —
36 | BAS Refrosh . Csh o o o 0
TAS Hold Time for CAS-before— _ _
37 Refresh tCHR 10 10 12 15 -
38 | Access Time from OF (o) toen | — 15 — 20 — 20 — 20 | ns
3g | Output Buffer Tumn Off Delay toez _ 15 _ 15 _ 20 _ 25 ns
from OE
40 | OF to RAS Lead Time for Valid Data toel 10 — 10 — 10 — 10 — ns
41 | OF Hold Time Referenced o WE ~ [16 ]! toew — 0 — 0 — 0 — ns
42 | OE to Data In Delay Time toep 15 — 15 — 20 — 25 ~ | ns
43 | DIN to CAS Delay Tims 17 ]| tozc 0 — 0 — 0 _ — | ns
44 | DIN to OE Delay Time A7 ]| tozo — — 0 - — ns
Fast Page Mode Read/Write t . _
50 Cycle Time pc 40 45 45 — 55 — ns
Fast Page Mode Read-Modify-Write __
51 | Gycie Time terwe| 77 82 - 90 - 110 - ns
52 | Access Time from CAS Precharge 9.18 topa -— 35 — 40 — 40 — 50 ns
53 | Fast Page Mode CAS Precharge Time tee 10 — 10 — 10 — 10 — ns
Notes:
1. Referenced to VSS 8. Iftrap 2 tRap (max) and tasc < taa —tcac —t T, access time is
2. lcc depends on the output load conditions and cycle rates; The taa .
specified values are obtained with the output apen. 9. Measured with a load equivalent to two TTL loads and 100 pF.
Icc depends on the number of address change as RAS = ViLand . . .
= Vi, 10. torr and toez is specified that output buffer change to high
lec, lcca and lecs are specified at one time of address change impedance state.
during RES = ViL and TAS = VIH. 11, Operation within the trco (max) limitensures thattrac (max)can
Icc4 is specified at one time of address change during RAS = ViL be met. trcp (max) is spacified as a reference pointonly; iftrep is
and TAS = V. greater than the specified troo (max) limit, access time is
3. An Initial pause (RAS =CAS =VIH) of 200}Ls is required after controlled exclusively by tcac ortaa .
power-up followed by any eight RAS —only cycles before proper 12. tRep (min) = tRaH (Min)+ 2t T + tasc (min)
device operation is achieved. In case of using internal refresh . " .
counter, a minimum of eight TAS —before-FIAS initialization 13. Operationwithin the taap (max)limitensures thattrac (max)can
cycles instead of 8 RAS cycles are required. bemet. trap (max)is specified as areference pointonly; iftrap is
o greater than the spscified trap (max) limit, access time is
4. AC characteristics assume tr = 5ns controlled exclusively by tcac Or t aa .
5. Viu(min)and VL (max)are reference levels for measuring timing 14. Either taru or treH must be satisfied for a read cydle.
of input signals. Also transition times are measured between V4 15. twcs Is specified as a referance pointonly. Iftwes 2> twes (min)
(min) and V. {max). the data output pin will remain High-Z state through entire cydle.
6. Assumes that taep< trco (max), 1RAD S traD (max). If trep is 16 Assumes thattwos < twes (min)
greater than the maximum recommended value shown in this 17. Eithertpzc or tpzo must be satisfied.
table, tp;],ac wiIIHbefincre'a:fsedzby tgesamounttha!mco exceeds the 18. tcea is access time from the selection of a new column address
value shown. Refer to Fig. 2 and 3. (thatis caused by changing TAS from “L"to “H"). Therefore, if tcp
7. Assumes that tRcD2 tReD (max), trap 2> tRAD {max). If tasc > is shortened, tcpa is longer than tcPa (max).
tan —tcac —t7, access time is tcac . 19. Assumes that CTAS -betore-RAS refresh only.

B 3749756 0005252 OTO WE
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
Fig. 2 -1t gac vs.%acp Fig. 3=t qac V8. lzap
[ )
t pac (ns) 160 = t pac (ns) 110 =
100ns version
140 = 100 b
|
120 I~ 20
100 100ns versio! 80 80ns versiol
70ns varsion |
80 80ng vgrswn 1 70 E i
70ns versioc | | I
60 60ns versio, | 50 §0ns versi 0 i I
A il | A (1 I |
Tl L 1l { | g =l | | | | |
20 40 60 80 100 120 20 30 40 50 60 70
t rep (NS) t gap (N8)
Operation Mode Clockinput Address Input Data
RAS |TAS| WE { OF | Row Column input Output Refresh Note
Standby H H X X — — — High-Z —
Read Cycle L L H L Valid Valid — Valid Yos ¥ {resxtres (min)
Write Cycle
(Early Write) L L L X Valid Valid Valid High-Z Yos ¥ twesptwes (min)
Read-Modify—
Write Cycie L L |H-oL{L—>H]| Vald Valid Valid Valid Yes ¥
RAS—only
Refresh Cycle L H X X Valid — — High-2Z Yes
CAS-before-
RAS Refresh L L X X — —_ — High-Z Yes tesratwesr (min)
Cycle
Hidden Refresh H—l] L X L — — — Valid Yes Previous data
is kept.
X; “H"orL"
*. Itis impossible in Fast Page Mode
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 4 - READ CYCLE

the
taas
— )
= Vm N
Vii— ' N
CRP
tesH
pe——— trep
|
— vV, —
CA H |< \
S Vie— _] = taso
t —
t RAH
ASR t
] A5G, It tean
A oA MN ADD
— ]
WE
tRac
DQ
HIGH-Z
©utput) vy t
pzc
PN s HIGH-Z
(Input) Vie— e T Jl
fe——— 70 ————n
—_ ViH—
OE
v, —
[] e
DESCRIPTION

To lmplement aread operation, a valid address is latched in by the RAS and CAS address strobes and with WE set ta a High level
and O set to a low level, the output is valid once the memory access time has elapsed. The access time is determined by

RAS(tRAC), CAS(tCAC) OFE | (tOEA) or column addresses (tAA) under the following conditions:
If tRCD > tRCD (max), access timé = tCAC.
If tRAD > tRAD (max), access time = tAA.
IfOE is brought Low after tRAC, tCAC, or tAA (which ever accurs later), access time = tOEA.
However, if either CAS or OE ¢ goes High, the output returns to a high-impedance state after tOH is satisfied.

B 374975k 0005254 973 M
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MB81C4256A-60

MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
Fig. 5 — EARLY WRITE CYCLE ( OE = “H” or “L” )
the
tras
== Viu— - 3
RAS S
ViL— y \
fosn =|‘ t oo =
teap =™ tasH RP
treo teas
= - \ /
v, — — 1 oaD X .
tash \
RAL

e
tasc nl | Lean |
Vi — X
AjloA H ROW COLUMN : ‘
V) — ADD ADD -
: . tl:WL
twes '_" l* tweH ™
fe———— t o -——./

Vi N | | 7

X

) L J
tawL 1
tog L‘ I‘_ ton 4-‘
obQ vy, — VALID
(Input) v, — DATA IN
VA =
DQ OH
(Outpuy) VoL — HIGH-Z
DESCRIPTION

A write cycle is similar to a read cycle exoept_VVE is set to a Low state and OEisa“H"or"L" signal. A write cycle can be implem-
ented in either of three ways — early write, OF write (delayed write), or read—modify-write. During all write cycles, timing parameters
tRWL, tCWL and tRAL must be satisfied. In the early write cycle shown above tWCS satisfied, data on the DQ pin is latched with the

falling edge of CAS and written into memory.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 6 - OE ( DELAYED WRITE CYCLE )

tR(J
t
Vi "—'15 RAS
RAS
V) a—
L t(.‘,RP ot
tcsH |
,'. tFlCD i tCAS t b} |
RSH 2
s M bl \
Vy — ‘t_ RAD
RAH
'ASFI t N ‘—’ItCAH
ASC fl tRAL
Awa " Yrw ¥ Yoo W :
o778y, — _fxAo0 A A abD A\ s L
| | o 12 1|
r ‘RWL 1
—_ Vi — /
WE VIL'— I !r twe l :
[* tozc t
—al
p— topy —
bQ VALID e
(Input) DATA INPUT
DQ ‘
(Output I. HIGH-Z
| .1
QEH
o ’\
D I
Invalid Data
DESCRIPTION

In the OE (delayed write) cycle, tWCS is not satisfied ; thus, the data on the DQ pins is fatched with the falling edge of WE and
written into memory. The Output Enable (OE) signal must be changed from Low to High before WE goes Low (tOED + tDS).
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MB81C4256A-60

MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
Fig. 7 - READ-MODIFY-WRITE CYCLE
tawe
tars
Ve
v \ ’\
teon tep
eas
Y Rsn -~
! aaL T
AotoA 8 X
— o ——1 |
. Y awL o
WE
"‘ t

D
VALID
Input V. — HIGH-2Z
(Input) iL ]E tOEDI'—' x DATA N

DQ
- tCAC-_. .
L tan "
I~ YRac
ba - Vou — HIGH-Z = I HIGH-Z
(Outputy Vg — - I‘_t 1 VALID -
. ON
OEA ' l
=520 toez
— Vi —
OE v
L (
D R
DESCRIPTION

The read—modify-write cycle is executed by changing WE from High to Low after the data appears on the DQ pins. In the
read-modify—write cycle, OF must be changed from Low to High after the memory access time.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 8 - FAST PAGE MODE READ CYCLE

CAS

AotoA s

DQ
(Input)

DQ v
(Output) "OL —

e Vip =
Vi = - .
toep I-—-l toen o——l
D e or L
Valid Data
DESCRIPTION

The fast page mode of operation permits faster successive memory operations at multiple column iocations of the same row address.
This operation is performed by strobing in the row address and maintaining FAS at a Low level and WE at a High level during all
successive memory cycles in which the row address is latched. The access time is determined by tCAC, tAA, tCPA, or tOEA, which-
aver one is the latest in oceuring.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 9 — FAST PAGE MODE WRITE CYCLE ( OE = “H” or “L” )

RAS

CAS

AotoA R

s L E <_ﬁ')g
DQ Vi VALID VALID VALID K
(Input)  y  — . DATA L DATA n /X DATA

pa  Vou —

v HIGH-Z
(Cutput) YoL —

e

DESCRIPTION

The fast page mode write cycle is executed in the same manner as the tast page mode read cycle except the states of WE and 3
are reversed. Data appearing on the DQ _pins is latched on the falling edge of and written into memory. During the fast page
mode write cycle, including the delayed (OE) write and read-modify-write cycles, ICWL must be satisfied.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 10 - FAST PAGE MODE OE WRITE CYCLE

- |'. tran
—_— Vi — t
RAS
Vi —
R Viw —
CAS
ViL —
Viy —
A omA s
L=
WE Vi —
ViL —
DQ VIH -
(input) Vy —
DQ VOH -
(Output) Vg —
—_— Vig—
OE
Vie—
D Hrors
Invalid Data
DESCRIPTION

The fast page mode (ﬁ(delayed) write cycle is executed in the same manney ag the fast page mode write cycle except for the states
of WE and %E Input data on the DQ pins are latched on the falling edge of WE and written into memory. In the fast page mode
delayed write cycle, OF must be changed from Low to High before goes Low (tOED + tDS).

1-105
B 3749756 0005260 L7? WA



MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 11 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE

- "'tHAD

CAS

bQ
(Input)

DQ

{Output)

CPA

DESCRIPTION

Valid Data

During fast page moda of operation, the read—modify—write cycle can be executed by switching WE from High to Low after input

date appears at the DQ pins during a normal cycle.
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MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10

Fig. 12 - RAS-ONLY REFRESH (WE = OE = “H” or “L")

s T N

ot— t aan

A oA xm - ROW ADDRESS

[7. - F
Vi —

tore

DQ Vou
(Output) Vg, HIGH-2Z

i R
DESCRIPTION

Refresh of RAM memory cells is accomplished by performing aread, a write, or a read-maodify-write cycle ateach 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 FAS Low and CAS High throughout the cydle; 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.

Fig. 13 - CAS-BEFORE-RAS REFRESH ( ADDRESSES = WE = OE = “H” or “L”)
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DESCRIPTION

TAS-before-fIAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. If CASis held Low for the
spacified setup time (tcsr) before TAS goes Low, the on-chip refrash 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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Fig. 14 - HIDDEN REFRESH CYCLE
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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 provided by the on-chip refresh address counter. This eliminates the need for the external row address thatis

required by DRAMSs that do not have CAS-before-RAS refresh capability.
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Fig. 15 - CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
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DESCRIPTION

A special timing sequence using the TAS-bafore-HAS refresh counter test cycle provides a convenient method to verity the functionality of
TAB-before-TIAS rafresh circuitry. If, after a CAS-bafore-FIAS refresh cycle. TAS 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 A8 are defined by the on-chip refresh counter.
Column Address: Bits A0 through A8 are definad by latching lavels on AO-A8 at the second falling edge of CAS.

The CAS-before-HAS 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 (DQ1 to DQ4) 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 cydle for all 512 (DQ1 to DQ4) memory locations.

8) Complement test pattern and repeat procedures 3), 4), and 5).

(At recommended operating conditions unless otherwise noted.)

N P MB81C4256A-60 | MBB1C4256A-~70| MBB81C4256A-80 | MBB1C4256A-10 Unit
0. arameter Symbol Min Max Min Max Min Max Min Max n
90 | Access Time from CAS | trcac — 40 — 45 - 50 — 60 ns
91 | CAS Precharge Time tepr 20 — 20 — 20 — 20 — ns

Note . Assumes that CAS-before-RAS refresh counter test cycle anly.
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PACKAGE DIMENSIONS

(Suffix : —P)

20-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20P-M03)

+.008 +0.20
n 968 005(24.59%0°50)

s T ke I o T e e N e VYo Y e O e

INDEX-2 -1
[ 0 [ ) P P [ S P P O
012
032012 047+
030
0.82 *0- (1.20+339) +0.11
(0827 -0 0:25754¢)
[
N — 197(5.00)MAX
| [ NI}
125(3.18)MIN
020(0.51)MIN
'05,3(,:;(27) TYP 7614
(0457508

Dimensions in
inches (millimeters)

©1991 FUJITSU LIMITED D20011S-1C
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PACKAGE DIMENSIONS (continued)
(Sutflx : —PJ)
26-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-26P-M04)
140(3.55)MAX
*.675£.005 .089(2.25)NOM
(17.1540.13) | L025(0.64)MIN
(n [l =l =] MM mm™ LA ""')
5 ® & I
. .332+.005
O (8.43+0.13) 268+.020
INDEX Sy el (6.81+0.51)
LEAD No. @r 100(2.54) t T Detwis of A part 3
.050+.005 P oaiosi)
(127£0.13) le— 600(15.24)REF —— = MAX

L .098(2.50)
NOM

. £

017+.004
{0.4310.10)

o D

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 FUTSU LIMITED G260545-1C 3. Dimensions in inches (millimaters)
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PACKAGE DIMENSIONS (continued)

(Suffix : ~PS2)

+.008 +0.20
————1.019%995(25.887050 ) ——T

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

335+.010
(8.5040.25)

1

(BOTTOM VIEW) \.
29

©1991 FUJITSU LIMITED Z20002S-4C

.112+4.008

(2.85+0.20)

=

387+.013
{9.8340.33)

.118(3.00) MIN
-

.100(2.54) TYP

" (ROW SPACE)

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS (continued)
(Suffix: — PFTN )
24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M04)
r-r—-r—————————————— M
| Details of "A” part I
I .006(0.15) {
» MAX |
| |
i —-iI: 014(0.35) |
| = MAX
| |
| |
| |
| |
| .006(0.15) .010(0.25) I
| T |
- - J
.630+.008
.2361.008
{16.0010.20) (600£0.20,
I .567+.008 .006.002 ‘217(—5_50)
400, 0.1540.05;
O el (15009 oss 941 102302
—————— (MOUNTING HEIGHT)
.0197(0.50)
(=] 004(0.10) T’L‘_ |
0(0) MIN
(STAND OFF HEIGHT)
.591%.008 .020+.004 ‘ﬂl“o.i—
—n .003(0.08)
(15.0040.20) (0.50%0.10) (o.2oto.10)
Dimensions in
©1991 FUJITSU LIMITED F24020S-3C inches (millimeters)

B 37497565 0005268 4L8 EE
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PACKAGE DIMENSIONS (continued)

(Suffix: — PFTR )

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M05)

LEAD No. @\‘

Details of *A” part

©1991 FUJITSU LIMITED F24021S-3C

| |
; 006(0.15) :
1 MAX |
| |
| 1 014(0.35) |
INDEX } MAX :
o | |
: ‘ |
| |
I .006(0.15) .010(0.25) |
| Rdi |
o e e e d
591.008 020,004 .008+.004 &
(15.0010.20) {0.50+0.10) (0.2010.10) B
0(0) MIN
0167050 (STAND OFF HEIGHT)
7| 004(0.10) v | +004  +0.10
LY pp— == .043_002(1.10-0.05 )
= e5 (MOUNTING HEIGHT)
| so7008 | ooet002 207
(14.40%0.20) {0.1540.05) 236+.008
630008
o (6.00£0.20)
(16.00+0.20)

Dimensions in
inches {millimeters)
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