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| MB81C4256A-60/-70/-80/-10
CMOS 1,048,576 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 256 x 4 Bits Fast Page Mode DRAM

The Fujitsu MB81C4256A is a CMOS, fully decoded dynamic RAM organized as @@
262,144 words x 4 bits. The MB81C4256A has been designed for mainframe %@&
memories, buffer memories, and video image memories requiring high speed and high Ek%@

bandwidth output with low power dissipation. W}

Fujitsu's advanced three-dimensional stacked capacitor cell technology gives the
MB81C4256A high o-ray soft error immunity. CMOS technology is used in the
peripharal circuits to provide low power dissipation and high speed operation.

This specification applies to the BC die ravision that was developed to realize faster
access time. Faster speed versions (70 and 80 ns) are available an this chip.
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DIP-20P-M03
Features
Parameter MH81C4256A | MB81C4256A | MB81CA256A | MBB1CA256A
50 70 -80 10

RAS Access Time 60 ns max. 70 ns max. 80 ns max. 100 ns max.
Random Cycle Time 130 ns min. 140 ns min. 166 ns min. 180 ns min.
Address Access Time 30 ns max. 35 ns max. 40 ns max. 50 ns max.
TAS Access Time 15 ns max. 20 ns max. 20 ns max. 25 ns max. DIP-20C-A03
z;f;: %g":Mode 45 ns min. 50 ns min. 55 ns min. 65 ng min.
Low Power Dissipation
© Operating Current 407 mW max. | 374 mW max. | 341 mW max. | 297 mW max.
* Standby Curmrent 11 mW max. (TTL level)/5.5 mW max. (CMOS level)
* 262,144 words X 4 bits o Early write or OE controlled

organization write capability LCC-26P-M04
* Silicon gate, CMOS, 3D-Stacked o RAS only, CAS-bafore-RAS, or

Ca?aalor Cell Hidden Refresh
* Allinput and output are TTL o Fast Page Mode, Read-Modify-Write

compatible capability

* 512 refresh cycles every 8.2 ms » On-chip substrate bias generator for
high performance

Absolute Maximum Ratings (See Note)

ZIP-20P-M02
Parameter Symbol Value Unit
Voltage at any pin relative to Vgs Vi, Vour -1to+7 v
Voltage of V¢ supply relative to Vss Vee -1to +7 v
Power Dissipation PD 1.0 w
Short Circuit Output Current — 50 mA
Storage Temperature Ceramic | Tgrg 550 +150 °C + FPT-24P-M04 /*FPT-24P-M05
Plastic -85t0 +125 *_ Available for 70/80/100ns versions
Note: Permanent device damage may occur if absolute maximum ratings are exceeded. This devios containa circultry 1o protect the inputs against
Functional operation should be restricted to the conditions as detailed in the operation dm:mm high static vokages or eloctric fieids. However, &
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- . o m&“r&“m,?mmm;‘
tended periods may affect device reliability. jmpedance cm'ﬂ

Copyright © 1900 by FUJITSU LIMITED and Fujiteu Microsiectronics, Inc.
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Fig. 1 — MB81C4256A DYNAMIC RAM — BLOCK DIAGRAM
A0
At
A2
DQ1 ~
A3 DQ4
A4
A5 T
S
A6 : ﬁ\
A7 PR
A8 CE
-— Vg
.\ ss
Input Capacitance, A0 to A8 Civy — 5 pF
Input Capacitance, RAS, CAS, WE, OF Cing — 5 pF
Input/Output Capacitance, DQ1 to DQ4 Coa —_ 6 pF
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,‘ PIN ASSIGNMENTS AND DESCRIPTIONS
20-Pin DIP : 26-Pin SOJ: 24-Pin FPT :
(TOP VIEW) (TOP VIEW) (TOPVIEW
U <Normal Bend : FPT—-24P-M04>
ot [ 20 vss DOt Q11 26 |P vss
- oz Q) 2 25 D¢ BE 1 | = Y V-]
-‘ paz [ 2 19 [ oo - | 2 |b oes Eé_i':':é %:J::;
- EEI’ ‘Bji'oi‘ﬁs'ta =n|p & oaiHs Bl =—1X1
s O « s e s 2 OF vss X5 =]
ne. [ s 16 |1 OE == 17 :|=|‘13°0
Ap O s Ag WE .= 10 :gg&
c—an 14 (X3 a1
Ay 7 1w a, aoQle 1BIP A, NG E=x12 [ ==
s oA Ay Qo 7P A,
A, Bt 6lp ag
As Qs 121 SRR | | P 15]p A, <Reverse Bond : FPT-24P-M05>
=
Voc[: 10 1 Ay, v ‘ 13 14 Ay wo. =r=fz T
FAS 111 upET3 Al
WE =110 15 1 A2
Dz 1 9 16 B3 A3
el == 13 === 10
Designater  § Functlen Vg =1 5 S ==T"
DQ1 to DQ4 Data Input/ Output @% ; g __-=E AB
— [—=
WE Write Enable. g(%:.:: 1 g g :;
RAS Raw address strobe.
NC Nn connection
AQto A8 Address inputs. 2(07_[;‘\'/‘&2\:1? :
vee +5 volt pawer supply. TAS D04 DAl WE NC. A1 A3 A4 A6 A8
OF Qutput enable.
CAS Column address strobe
VSS Circuit ground.
NN I Bt Ambient
R Parameter .= Notes {- Symbot | - Win Typ Nax Unit Operating Temip
Vee 45 5.0 55
Supply Voltage v
Vsg 0 0 0
Input High Voltage, all inputs El VIH 24 — 6.5 \ 0 °C fo +70 °C
Input Low Voltage, all inputs El VIL -20 — 08 \
Input Low Voltage, DQ( *) m VILD -1.0 e 08 v

* : Undershoots of up to ~2.0 volts with a pulse width not exceeding 20ns are acceptable.
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FUNCTIONAL OPERATION

ADDRESS INPUTS

Eightsen input bits are required to dacode any four of 1,048,576 celladdresses in the memory matrix. Since only nine address bits are available, the
column androw inputs are separately strobed by TAS andRAS 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 strobe {TAS). Both

row and column addresses must be stable on or before the fallingedge of TAS and TIAS , respectively. The address latches are of the flow—through

type; thus, address information appearing after tran (min)+ tris 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 cycleis
selected. During the read mode, input data is ignored.

DATA INPUT

Inputdatais written into memory in either of three basic ways—an early write cydie, anOE (delayed)write cycle, and a read~modify-write cycle. The
falling edge of WE or TAS , whichever is later, serves as the input data~latch strobe. In an sarly write cycle, the inputdata (DQ1-DQM) is strobed by
TAS and the setup/hold times are referenced to TAS because WE goes Low beforo TAS . 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 to 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 outputbufters
remain in the high~impedance state until the column address strobs 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.
1CAC :  from the falling edge of CAS when trcp is greater than tacp, trap (max).
tAA ¢ from column address input when trap s greater than taap (max).

1OEA :  from the falling edge of OE when OF is brought Low after trac, tcAC, o tas

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.

2-238




FUJITSU MICROELECTRONICS 4?E D WE 37497k2 0019571 O EFNI
MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
T-46-23-17
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted) Notes 3

S

i

Qutput high voltage loy =-5mA 24 —
v
Output low voltage Voo loy =42mA —_ 04
OVSVINSS.SY,;
. J 4.5VE VoS 5.5V, _

Input leakage current (any input) [[{8] Vag = OV: All other pins 10 10
under test = OV HA

Output leakage current owy gzi\éﬁ‘:’fs:b?:& -10 10

MB81C4256A-60 74

Operating current  |MB81C4256A-70 RAS & CAS cycling; 68
(Average Power loet tre = min — mA

supply Current) MB81C4256A—80 62

MB81C4256A-10 54

Standby current TTL level RAS = CAS =V, 20
(Power supply lccz — — mA

current) CMOS level RAS = CAS 2 Vo —0.2V 10

MB81C4256A-60 74

Refresh current #1  |MB81C4256A-70 TAS = VH, RES cycling; _ 68
(Average power sy locs thc = min mA

ply current) MBB81C4256A—80 o2

MB81C4256A—10 54

MB81C4256A-60 60
FastPageMode  |MB81C4256A-70 | TAS =VIL, TS eycling: 55 mA

cc4 ; -

current MB81C4256A-80 tec = min 50

MB81C4256A-10 43

MB81C4256A-60 74

Refresh cunent#2 |MBB1C4256A-70 RAS cydling; 68
(Average power sup- locs TS betore-FAS; - mA

ply current) E MB81C4256A-80 tRe = min 62

MB81C4256A-10 54
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AC CHARACTERISTICS

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

ey

No. MasicazssA—so MB81CAZ56A70'| MBBIE \-50 [ MB81C4256A-10 it
Max T g [ Wax | BfMin [ Max |
1 Time Between Refresh trer - 8.2 — 82 — 82 ms
2 Random Read/Write Cycle Time tre 130 — 140 — 180 — ns
3 Read-Modify-Write Cycle Time tawc 170 — 180 — 240 — ns
4 | Access Time from RAS trac — 60 — 70 — 80 — 100 ns
5 | Access Time from CAS teae | — 15 — 20 — 20 — 5 | s
6 | Column Address Access Time taa — 30 — 35 — 40 — 50 ns
7 | Output Hold Time ton 0 — 0 — 0 — 0 — ns
8 Qutput Buffer Turn On Delay Time ton 0 — 0 — 0 — 0 — ns
9 | Output Buffer Turn off Delay Time torr — 15 — 15 — 20 — 25 ns
10 | Transition Time tr 2 50 2 50 2 50 2 50 ns
11 | RAS Precharge Time tpp 60 — 60 - 65 — 70 - ns
12 | RAS Pulse Width taas 60 [100000 | 70 100000] 80 | 100000 100 | 100000{ ns
13 | FAS Hold Time tpsn | 15 — 20 — | "2 — 25 — | ne
14 | CAStoRAS Precharge Time teap 0 — 0 — 0 — 0 — ns
15 | FAS to CAS Delay Time 032] teep 20 45 20 50 22 80 25 75 ns
16 | ‘CAS Pulse Width teas 15 — 20 — 20 — 25 — | ns
17 | CAS Hold Time tesu | 60 — 70 — 80 — 100 — | ns
18 | CAS Precharge Time (C-B-R cycle) tepN 20 — 20 — 20 — 20 — ns
19 | Row Address Set Up Time tasn [ — 0 — Q — 0 — ns
20 | Row Address Hold Time tean | 10 — 10 — 12 — 15 — | ms
21 | Column Address Set Up Time t asc (4] — 0 - 0 — 0 — ns
22 | Column Address Hold Time tean 12 - 12 - 15 — 15 — ns
23 | RASto Column Address Delay Time tran 15 30 15 35 17 40 20 50 ns
24 | Column Address to RAS Lead Time trar 30 — 35 - 40 — 50 — ns
25 | Read Command Set Up Time thes 0 — 0 - 0 - 0 — ns
o | o™ C@tw | o [~ o[ -[o | -|o] -[a
o bw |0 | = e | = o =fo| —]|m
28 | Write Command Set Up Time twes 0 — 0 — 0 — 0 - ns
29 | Write Command Hold Time twen 10 — 10 — 12 — 15 - ns
30 | WE Puise Width tywp 10 — 10 — 12 — 15 — | ns
31 | Wnte Command to RAS Lead Time tawl 15 — 15 — 20 — 25 — | ns
32 | Wnite Command to CAS Lead Time tow 12 — 12 — 15 — 20 — ns
33 | DIN set Up Time 10s 0 — 0 - 4] - 0 — ns
34 | DIN Hold Time ton 10 — 10 — 12 — 15 — ns
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AC CHARACTERISTICS (continued)

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

: Notes | Sumbo | MBBICA256 Cazsa-70 1 N
e s otes | Sy Min | Max T Wi ] Max®
RAS Precharge time to CAS t _ _
35 Active Time (Refresh cycles) APe 0 0
CAS Set Up Time for CAS-before— t _ _ — —
36 | FAS Refresh CsR Y 0 0 0 ns
TAS Hold Time for CAS-before~
pdas t — — —_ —
37 | AAS Refresh cur | 10 10 12 15 ns
38 | Access Time from OE o toea | — 15 — 20 — 20 — 25 | ns
ag | Output Buffer Turn Off Delay toez _ 15 _ 15 ___ 20 _ 25 | ns
fram OE
40 | OE to RAS Lead Time for Valid Data toeL 10 — 10 — 10 — 10 — | ns
41 | OF Hold Time Referenced toWE  [16 ]| toen 0 — 0 — 0 — 0 — | ns
42 | OF to Data In Delay Time toeon 15 — 15 — 20 — 25 — | ns
43 | DIN 1o CAS Delay Time 17 tpze 0 — 0 - 0 — — ns
44 | DIN to OE Delay Time [177 ]| toxm 0 — 0 — 0 — — | ns
Fast Page Mode Read/Write t _ . _ _
50 Cydle Time FC 45 50 55 65 ns
Fast Page Mode Read-Modify-Write v _ _ _ _
51 Cydle Time PRWC| 82 87 100 120 ns
52 | Access Time from CAS Precharge  [G38 ]| tcpa — 40 — 45 — 50 — 60 | ns
53 | Fast Page Mode CAS Precharge Time tep 10 — 10 — 10 — 10 — | ns
Notes:
1. Referenced to VSS 9. Measured with a load equivalent to two TTL loads and 100 pF.
2. lecc depends on the output load conditions and cycle rates; The 1 t ; ifiod b ch to hi
specified values are obtained with the output open o. ﬁfwﬂi&iéﬁ specified that output buffer change igh
Icc depends on the number of address change as RAS = ViLand
TAS = ViH. 11. Operation within the trco (max) limit ensures that trac  (max)
lcct, lecaand lcos are specified at three time of address change can be met. trcp (max) is specified as a reference point only; if
during HAS = Vi and = ViH. ] tRep s greater than the specified taep (max) limit, access time is
lccs is specified at one time of address change during TRAS = ViL rofiad exclusively b :
and TAS = Vi, controlied exclusively by tcac or taa .
3. An Initial pause (FAS =CAS =VIH) of 2004s is required after 12 trop (min) = trap (min)+ 2ty + tasc (min)
power-up followed by any eight RS -only cycles before proper 13, Operation within the trap (max) limit ensures that trac  (max)
device operation is achieved. In case of using internal refresh can be met. trap (max) is specified as & reference paint only; i
counter, a minimum of eight TAS —before-FAS initialization 4 RAD pect rence paint only; |
cycles instead of 8 RAS cycles are required. tRAD is greater than the specified trap (max) limit, access time is
. controlled exclusively by tcac ortaa .
4. AC characteristics assume tr = 5ns
14, Either t ort t be satisfied for a read cycle.
5. Vi (min) and Vi (max) are reference levels for measuring ARK OF 1RCH MUS e
timing of input signals. Also transition imes are measured 15. twcs is specified as a reference point only. If twes 2 twes
between Vi (min) and Vi (max). (miT) the data output pin will remain High-2Z state through entire
cycle.
6. Assumes that tRep< trep (max), trap < tRAD (max). If trep is 3
greater than the maximum recommended value shown in this 16, Assumes thattwes <twcs (min)
table, trac will be increased by the amount that tacp exceeds 17. Either toze or tozo must be satisfied.
the value shown. Refer to Fig. 2 and 3.
18. 1opa is access time from the selection of a new columnaddress
7. Assumes that tRco= tReD (max), tRAD2 tRAD (max). If tasc 2 (thatis caused by changing TAS from “L" to *H). Therefore, if
taa - toag —tT, access time is toac. top is shortened, tcpa is longer than tcPA (max).
8. IftRan 2 tRap (max) andtasc < taa —1cac —tT, access timais 19. Assumes that TAS -before RAS refresh, TAS -before-FAS

taa .

refresh counter test cycle only.
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Fig. 2=t gac V8. gep Fig. 3t gac V8. taap

tpac (n8) 160 = t gag (ns) 110 —

100ns version
100 - —/

[
20 40 60 80 100 120

INPUES utput Refreoh e
— High-Z —
Read Cycle L L H L Valid Valid — Valid Yes * tresztres (min)
Write Cycle
(Early Write) L L L X Valid Valid Valid High-Z Yos * | twesytwos (min)
Read-Modify—
Write Cycle L L {H-LL—H{| Vald Valid Valid Valid Yes *
RAS-only
Refresh Cycle L H X X Valid — — High-Z Yes
‘CAS-before—
RAS Refresh L L X X — — — High-Z Yes tesnxtwesa (min)
Cydle
Hidden Refresh H—Ll] L X L — — — Valid Yes Previous data
is kept.

X; *H or"L"
*, Itis impossible in Fast Page Mode
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Fig. 4~ READ CYCLE

RAS(tRAC), CAS(tCAC), OE (1OEA) or column addresses (tAA) under the following conditions:
#f tRCD » tRCD (max), access time = tCAC.
1f tRAD > tRAD (max), access time = tAA.
1fOF is brought Low after tRAC, tCAC, or tAA (which ever occurs later), access time = tOEA.
However, if either CAS or afgoes High, the output retums to a high—impadance slate after tOH is satisfied.

e |
tass
RAS M S 2
Vi . N 7
cRP 7
tesn "l jo— tgp
Yrep tRen
| L
s ] N~ =V
v, — [— thao —* t
t * RAL
t RAH
ASR t
o m—. L— tCAH
£ p
AgloA, COLUMN ADD K
2
4 |
WE
0 Vo,
(Output) v,
DQ
(Input)
OE
‘HoL
DESCRIPTION

To implement a read oparation, a valid address is latched in by the RAS and CAS address strabes and with WE set to a High lovel
and OE set 1o a low level, the output is valid once the memory access time has elapsed. The access time is determined by
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Flg. 5— EARLY WRITE CYCLE ( OE = “H” or “L" )

ms ! 1 \

!
1

CAS

DQ
(Input)

Vo —

DQ
(©utput) Yo —

HIGH-Z

o

DESCRIPTION

A write cycle is similar 1o a read eycle except WE is set to a Low state and OF is a "H" or "L" signal. A write cycle can be imple-
mentod in either of three ways ~ early write, OE write (delayed write), or read-modify-writs. During all write cycles, timing parame-
ters tRWL, tCWL and tRAL must be satisfied. in the early writs 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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Fig. 6 - OE ( DELAYED WRITE CYCLE )

|0 fre0 )
M et — \
Vi — ; RAD
RAH
t ~ i
ASR tASC
v
Vi— S
A oA H ROW TN coL Mg~
Ty, — ADD AT A ADD 4
{ | I
| F
— Vi —
WE vIH
i "tDZC_' .
DS
n“— tDH _’l
pa VALID i
(Input) DATA INPUT
]
bQ Von — I
— HIGH-2 HIGH-
Cuput) Vo, — |. Z
i "
QEH
E} ot
"o} invalid Data
DESCRIPTION

In the OF (delayed write) cycle, tWCS is not satisfied ; thus, the data on the DQpins is latched 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 + 1DS).
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Fig. 7 - READ-MODIFY-WRITE CYCLE

Yrwe

CAS

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 cyclo, OE must be changed from Low to High after the memory access time.
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Fig. 8 - FAST PAGE MODE READ CYCLE
RAS
CAS
Ao A, 4
WE
DQ
(input)
[o]e]
(Output) Vo
3
Hror*
Vakd Data
DESCRHIPTION
The fast page mode of operation permits faster st ive memory operations at multiple column locations of the same row address.
This operation is performed by strobing in the row address and maintaining RAS 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 isdetermined by tCAC, tAA, tCPA, or tOEA, which-
ever one is the latest in occuring.
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Fig. 9 — FAST PAGE MODE WRITE CYCLE (O_E =“H"or“L”)

CAS

DQ Vih— T X VALID VALID
{input) v, — i DATA DATA

Do Vou —
{Qutput) Voo —

HIGH-Z

DESCRIPTION

The fast page made wite cycle is executed in the same manner as the fastpage mode read cycle except the states of WE and OF
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, tCWL must be satisfied.
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Fig. 10 - FAST PAGE MODE OE WRITE CYCLE

- l..
RAD
—_— Vy— t
RAS | RAS
v, —
=5 Vy —
Al
Vii —
Vi, —
Awa, ™
v, —
WE VIH -
Vi —
bQ Vi —
(nput) v, —
ba VYo —

{Output) Vg —

—_— Vi —
OE
Vg —
DESCRIPTION

The fast page mode OE (delayed) write cycle is executed in the samemanner as the fast page mode write cycle except for the states
of WE and OE.  Input data on the DQ pins are latched on the falling edge of WE and writien into memory. In the fast page mode
delayed write cycle, OF must be changed from Low to High before goes Low (tOED + tDS).
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Fig. 11 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE

&

CAS

(Input)

DQ
(Qutput)

DESCRIPTION

During fast page mode of operation, the read-modify—write cycle can be executed by wiwhingVV—E from High to Low after input
date appears at the DQ: pins during a normal cycle.

2-250




I
FUJITSU MICROELECTRONICS 4?E D WM 3749762 0019583 7 EFN

MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
Flg. 12 - RAS-ONLY REFRESH (WE = OE = “H” or “L")
g tre -
tras
s Vg —
Vi — Z trp \_
jt— t
AgtoAy Viu— XC_ROW ADDRESS
L= : :
Ty Vw
Vi — t
OFF
tou
DQ  Vou —
©utput) Vo — HIGH-Z
1
e
DESCRIPTION
Refresh of RAM memory cells is accomplished by performing aread, a write, or aread-modify-write cycle ateach of 512 row addresses every
8.2-milliseconds. Three refresh modes are available: AAS—only refresh, TAS-before-RAS refresh, and hidden refresh.
RAS-only refresh is performed by keeping RAS Low and TAS High throughout the cycle; the row address to be refreshed is latched an the
falling edge of RAS. During RAS-only rafresh, Dour pin is keptin a high-impedance state.

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

tae
v [ tpas pt———— tgp ——
b-r.x:3 H ™ P
Vip — Y \
t
tepn £9R tour - £ nPcOI
TAS VYu—
Vi — \
torr
toy
DQ  Voy — HIGH-Z
(©utput) Vg — . z

DESCRIPTION

TAS-before-RAS refresh is an on-chip refresh capability that eliminates the need for extemal refresh addresses. If CAS is held Low for the
specified setup time (tcsr) before HAS 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 i d in preparation for the next
TA3-before-RAS refresh operation.
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Fig. 14 — HIDDEN REFRESH CYCLE
1
thc the
v tras e— 1 p tRas
R H— A t e —
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RSy x l 2 2 T\
loe— t oo : —tepe
CAS
A A ROW
0 8 ADDRESS
WE
U
{input) Vi -
Von —
DQ
VALID DATA OUT
(Cutputy Vo —
Vi —
OE Ve —
HorL”
DESCRIPTION
A hidden refresh cycle may be performed while maintaining the latest valid data at the output by extending the active time of TAS and cycling
RAS. The refresh row addrass is provided by the on-chip refrash addre nter. This elimi the need for the external row address thatis
required by DRAMS that do not have CAS-before-RAS refrash capabiity.
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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-before FAS refresh counter test cycle provides a convenient method to verify the functionality of
CAS-betoro-FAS refresh circuitry. If, after a TAS-beforeFUAS refresh cycle EAS 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 AB are defined by latching levels on AO-A8 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 (DQ1 to DQ4) at the same column address by using normal write cycles,

4) Read *0” writtenin pracedure 3) and check, simultaneously write *1* to the same addresses by using CAS-before—RAS refrash
counter test (read-modify-write cycles). Repeat this procedure 512 times with addresses generated by the internalrefrash
address counter.

5) Read and check data written in procedure 4) by using normal read cycle for all 512 (DQ1 to DQ4) memory locations,

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

(At recommended operating conditions unless otherwiss noted.)

A MBa1Ca258A .60 | MBSICADSER.70] MBB1CA256A-80 | MBBICHZ56A-10 .
Arametet v V% Min | Max EEMax 1 Min Max | M JaMax. | "
90 | AccessTime fromCAS | tecae| — 40 - 50 — I 60 | ns

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

(Suffix : -P)

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

o 968% P24 59+ 20

—030)—'l
I T o I o =215 MAX

INDEX-1

i
283+ 006
) 7 2020 15)
O 300{7 62}
INDEX-2"] TIP
T Wf &J L7 &7 he GF & &P
o032+ 012 o0a7+ 012
-0 -0
}
(0822839 11203339 0251
) .197(5 00) MAX
! 125(3 18) MIN
+ 008
0
osor2n || | | 100254 !L 182002 oo00051) MIN
MAX T +01
0452358
Dimensions n
©1988 FUNTSU LIMITED D200115-1C

tnches {mitlimeters)
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PACKAGE DIMENSIONS (continued)

(Suffix : -C)

20-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-A03)

e e —— T o S - 0 — B S — S — W — Lot

2932010 .300+.010
(7.44:0.25) (7.62+0 25)
—T — —]‘

INDEX A

AREA

19802.010 o107 804
{24.8940.25) —— 570

0.252 591

—= [—-— .050(1.27)MAX

[ 1
1

{ .200(5.08)MAX

+.016
1347914

+0.41
(3.401240)

+.015

.100£.010 -047 505 032(0.81) 032*-312
1 r 1
(2.54:0.25) 1120*9 %) REF ©.81338)
800{20 321REF +005, . . 4013
— L_'°18—.003(°'46~o os!

Dimensions 1n
inches {milimeters)
© 1988 FUJITSU LIMITED D20012S 2C
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PACKAGE DIMENSIONS (Continued)

(Suffix : -PJ)

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26)
(CASE No.: LCC-26P-M04)

140(3 55) MAX
* 675+ 005 089(2 25) NOM
1715£013) 025(0 54) MIN
0101 ) Nl allelle
o -

D) I I }
® @ @ ® ) .332+ 005
{843+013}

H O 268+ 020
300{7 62) {681+051)
NO

INDEX M
Q’ ® | ® @
F] LY L
LEADNo@’quu oOoo0Oow
050+ 005 I_ 1002 54)
(127:013) T TYP
B800(15 24) REF e~ mmmm e e -
Details of A" part
032{0 81)
MAX

»
=

I
]
i
i
'
1
1
t
1
|
1
}

098(2 50) NOM
A )
Bl H 017+ 004
! 043010} |

‘
NOTE.1 % This d resm profrusion (Each ide "G00 T5IMAX)
2 Aithough this package has 20 lsads only, its pin positions are the same as that
© 1590 FUNTSE LIMITED C260545-1C that of 26-lead package

3 Dimensions in inches {milimetars)

2-256




T-46-23-17
FUJITSU MICROELECTRONICS 4?7E D WM 3749762 D019589 & ERFMI

MB81C4256A-60
MB81C4256A-70
MB81C4256A-80
MB81C4256A-10
PACKAGE DIMENSIONS (continued)
(Suffix : -PS2)
20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)
018 §Paies s 285 ———— l”'_——(; 5020
J
3871 013
O | amen S5
: _ N
TN e =
U (02510 056)
050{1 27) 020+ Q04 100{2 54) TYP
T TYP {050+010) {ROW SPACE}
LEAD No @\
11
|
(BOTTOM VIEW) \®
©1989 FUINTSY LIMITED Z200025-4¢ mees tmitenters)

2-257




FUJITSU MICROELECTRONICS 47E D EE 3?497L2 0019590 4 EEFNMI

MB81C4256A-60
MB81C4256A-70 T1-46-23-17
MB81C4256A-80
MB81C4256A-10

PACKAGE DIMENSIONS (Continued)

(Suffix: - PFTN )

24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M04)

Details of “A” part

006 (0 15)

LEAD No. ®\ /@ MAX

f
|
|
{
| 014 {0 35)
O\mosx OE I l ] MAX
7B I
O B I
I
!

010(0 25)
T
| 630+ 008 b _
{1600+ 020} 236+ 008
(600020
567+ Q08 006+ 002 217{550)
{14 40+ 0 20) (015005} rR—EF-]
047 (1.20) MAX
0197 (0 50) [SEATED HEIGHT)
NI 7
0(0) MIN
(STAND OFF)
591+ 008 020+ 004 008+ 004
(15.00£0 20) {05010.10) 52050 07 [P 03008 @
Dimensions in
©l!!ll FUIITSU LIMITED F24020S-2C inches {millmeters)
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PACKAGE DIMENSIONS (Continued)
(Sutfix: - PFTR)
24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M0S5)
ir"";;l:;;:;rf_ S
|
LEAD No /@ i ooaf&w) l
@ 3 |
INDEX O } :g#_ 014(038) {
s |
O B | |
@/ ‘\® ! 0086 (0 15) J 010(0.25) |
| : d |
L _
AEA0L55) T e os0sao @ 0B ® ]
0{0) MIN
(=] _o0#019 ] 0197 1050 ST OF1
047 {1 20) MAX
0084002 T 217 (5.50) ] + 1 (SEATED HEIGHT)
5671+.008 D 155005) e
(14.400.20) .236+.008
| - :ggz :(z)g) (6.000 20)
©1980 FUNITSY LIMITED F240215-2¢ incnes. (oahimaters)

2-259




