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DATA SHEET ——

FUJITSU

MB81C4256A-70L/-80L/-10L

CMOS 1,048,576 BIT FAST PAGE MODE DYNAMIC RAM

CMOS 256K x 4 Bits Fast Page Mode DRAM

The Fujitsu MB81C4256A is a CMOS, fully decoded dynamic RAM organized as 256K
words x 4 bits. The MB81C4256A has been designed for mainframe memories, buffer
memories, and video image memories requiring high speed and high bandwidth output
with low power dissipation, as well as for memory systems of battery operated
computers requiring very low power dissipation.

Fujitsu's advanced three-dimensional stacked capacitor cell technology gives the
MB81C4256A high a-ray soft error immunity and extended refresh time. CMOS
technology is used in the peripheral circuits to provide low powaer dissipation and high
speed operation.

Features
HAS Access Time 70 ns max, 80 ns max. 100 ng max.
Random Cycle Time 140 ne min. 155 ns min. 180 ns min.
Addrass Access Time 35 ns max. 40 ns max. 50 ns max.
TAS Access Time 20 ns max. 20 ns max. 25 ns max.
Fast Page Mode Cycle Time 50 ns min. 55 ns min. 65 ns min.
Low Power Dissipation
© Operating Current 374 mW max. 341 mW max. 207 mW max.
e Standby Cument 5.5 mW max. {TTL level)/1.4 mW max. (CMOS level)

* 262,144 words x 4 bits o HAAS only, CAS-before-HAS, or

organization Hidden Refresh

o Silicon gate, CMOS, 3D-Stacked e Fast Page Mode, Read-Modify-Write
Capacitor Cell capability

e Allinput and output are TTL * On-chip substrate bias generator for
compatible high performance

® 512 refresh cycles every 64 ms
o Early write or DE controlled
write capability

Absolute Maximum Ratings (See Note)

Veltage at any pin relative to Vsg Vn, Vour 110 +7 v

Voltage of Ve supply relative to Vgg Veo -110 +7 v

Power Dissipation PD 1.0 w

Short Circuit Output Current — 50 mA

Storage Temp C i Tsta -55 1o +150 °c
Plastic -55 to +125

potl wme®

DIP-20P-M03

LCC-26P-M04

ZIP-20P-M02

S

FPT-24P-M04/ FPT-24P-M0S

™

Note: Permanent device damage may occur if ab ratings are
Functional operation should be restricted to |he conditions as detailed in the npemhon
sections of this data sheet E to rating conditions for ex-
tended periods may affect device reliability.

w@ 1880 by FUJITSU LIMITED and Fujitsu Microslectronics, inc.
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Fig. 1 — MB81C4256A DYNAMIC RAM - BLOCK DIAGRAM

CAPACITANCE (T.=25°C, f = 1MHz)

SRR

Input Capacitance, AO to A8 Cint — 5 il
Input Capacitance, RAS,CAS, WE, OF Cinz - 5 pF
InputOutput Capacitance, DQ1 to DQ4 Cpa —_ ) pF
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PIN ASSIGNMENTS AND DESCRIPTIONS

20-Pin DIP : 26-Pin SOJ: 24-Pin FPT :
(TOP VIEW) (TOP VIEW) (TOP VIEW)
L Y <Normal Bend : FPT-24P—-MO4>
pat [ 1 20[Jvss O vss
Do DO4 TF =1 ==K
0o g e P = == A==
W Qs wflom —= oS =+ 21 E 3 as
mas O« 7T N ot vss 1 s ==
ne. [ s 1610 oe ==l |7==|"’°°°
Yy = s Ay WE =410 M ==
FAS 11 iy ==Y
A, O ud A, Aq Ag NC. 1§12 (£l ——1"]
A Qe It] = WA :1 :7
Az O 2 A, A: A: <Reverse Bend : FPT—24P-M05>
vecq® np AL Veo Aa we, e==x=] 12 =
] “uET A
== 15 o A2
e r—= 1 =1
B l—= 52 ===
Vss X § e =—1v1
DQ1 to DQ4 Data Input/ Quiput === 3 §; ==
WE Write Enable. o f—— ? 3 ==:;
AAS Raow address strobe.
NC Ni connection.
AOtAB | Address inputs. e
vee +5 volt power supply. TAS D04 DAY WE NC. A1 A3 A4 A6 AB
21 4 @rtT am 101 121 14 M 167 18 2011
OF Output enable. LT FL PP Tk I FLT TLLTFLLTT
As Column address sTobS. i e Pt e Pt o ey
vSs Circut ground OF DOS Vgg DOz "RAS AO0 A2 Voo A5 A7

Vee 45 50 55
Supply Voltage m v
Vss 0 0 o
Input High Voltage, all inputs m VIH 24 -— 65 v 0 °Cto +70 °C
Input Low Voltage, allinputs  [[1] vIL -20 — 08 v
Input Low Voltage, DY *) m VILD -1.0 - 08 v
* : Undershoots of up to —2.0 volts with a pulse width not ding 20ns are ptabl
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FUNCTIONAL OPERATION

ADDRESS INPUTS

Eighteen input bits are required to decode any four of 1,048,576 celladdresses in the memory matrix. Since only nine address bits are available, the
column and row inputs are separately strobed by TAS and TRAS as shown in Figure 1. First, nine row address bits are input on pins AO-through-A8
and latched with the row address strobe (HAS ) then, nine column address bits are input and latched with the column address strobe TS ). Both

row and column addresses must be stable on or before the fallingedge of TAS andTRAS , ively. The addrass latches are of the flow—throug!
type; thus, address inf ion appearing after trRan (min)+ ty is at ically d as the cok ddi
WRITE ENABLE

The read or writa mode is datermined by the logic state of WE . When WE is active Low, a write cyde is initiated; when WE is High, a read cycle i
selected. During the read mode, input data is ignored.

DATA INPUT

Inputdata s written into memory in either of three basicways—an early write cycle, 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 earty write cycle, the inputdata (DQ1-DQM) is strobed by
TAS and the setup/hold times are 1 dtoTAS b WE goes Low before TAS . In a 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 fanoutof two TTL loads. Polarity of the outputdata is identical to that of the input; the outputbuffers
remain in the high—impedance state untii 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 taco (max) is satisfied.

1CAC : from the falling edge of CTAS when taco is greater than taco, than (max).
tAA ¢ from column addrass input when tRap is greater than trap (max).

tOEA :  from the faliing edge of OE when OE is brought Low after trac, tcac , of taa
The data remains valid until either TAS 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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DC CHARACTERISTICS

Notes 3-

%\f\

{Recommended operating conditions unless otherwise noted)

Output high woltage Vou lon =-5mA
Output low voltage Voo loy =42mA - 0.4
’ OVSVNS 55V,
. | 4.5VSVecS 5.5V;
Input leakage wm (any input) L) Vgg = OV: Al other pins -t0 10
under test = OV
Output leakage current Towy 8:2%‘:"‘;&5:‘ -10 10
MB81C4256A-70L
Operating curment RAS & CAS cydling;
(Average Power MB81C4256A-80L| lecy tRC = min -
supply Current)
MB81C4256A—10L|
Standby current TTL level RAS = CAS =V 1.0
(Power supply leca — _—
current) CMOS level RAS = CAS 2V 0.2V 0.25
MB81C4256A-70L 88
Refresh current #1 TES = Vi, FIAS eycling; -
(Average power sup-| MB81C4256A-80L|  loca {RC = min - 62
ply current)
MB81C4256A-10L 54
MB81C4256A-70L 55
Fast Page Mode TAS =VIL, TXS oycling;
current E MB81C4256A-80L foce tpc = min - —
' MB81C4256A-10L}
MB81C4256A-70L 68
Refresh current #2 RAS cydling;
(Average power sup-| MB81C4256A—80L|  lccs TAS-before-RAS; -
ply current) B . tAC = min
MB81C4256A-10L 54
MB81C4256A-70L RAS cycling ;_
Battery Back up CAS-before—RAS ;
cuent 5 tac =125 jis, tRag =min.
(Average power MB81C4256A-80L|  I¢cq o1ps DQ1L4 > Voo — 250
U -0.2Vor < 0.2V or Open
pply current) ;
MB81C4256A-10L gg'gvm 2Veo-02Vor
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AC CHARACTERISTICS

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

Notes
1 Time Between Refresh LVaF -_ 64 - 64 — 84 ms
2 | Randam Read/Write Cycle Time thc 140 — 155 — 180 — ns
3 | Read-Modity-Write Cycle Time tawe 180 — 205 - 240 _— ns
4 | Access Time from RAS o] taxc — 70 — 80 — 100 ns
5 | Access Time from CAS -I_ﬁ = 20 - 20 - 25 ns
6 | Column Address Access Time ™ - 35 — 40 — 50 ns
7 | Output Hold Time ton 0 — 0 — 0 - ns
8 | Output Butfer Tum On Delay Time _ton 0 — 0 — 0 — ns
9 | output Butfer Tum oft Delay Tme _[10]| torr — 15 — 20 - 25 ne
10 | Transiion Time ty 2 50 2 50 50 ns
11 | RAS Precharge Time tap 60 — 65 — — ns
12 | TAS Pulse Width taas 70 100000 80 100000 100 100000 ns
13 | RAS Hold Time _thsu 20 — 20 — - ns
14 | CAS to RAS Precharge Time terp 0 — 0 — 0 — ns
15 | TAS to CAS Delay Time [332) tpeo 20 50 22 60 25 75 ns
16 | CAS Pulse Width teas 20 — 20 — 25 — ns
17 | TAS Hold Time tesn 70 — 80 — 100 - ns
18 | TAS Precharge Time (C-8-Rcycle)[19 1| teen 20 - 20 - 20 - ns
19 | Row Address Set Up Time tasr 0 — [} — 0 - ns
20 | Row Address Hoid Time t 10 — 12 — 15 - ns
21 Column Address Set Up Time t asc 0 —_ 0 — (] - ns
22 | Column Address Hold Time t, 12 —_ 15 - 15 - ns
23 | TAS 1 Coumn Address Delay Time[ 33 )] tarp 15 35 17 40 2 50 ns
24 | Column Address 1o RAS Lead Time taay 35 — 40 — 50 — ns
25 | Read Command Set Up Time t ncs V] - 0 - 0 - ns
o |hmerge ™ | o | - [ o [ -] ] -1-
o [ essCmmmg T o | 0 | - | o | - | o | - | =
28 | Write Command Set Up Time EE] twes [ - ) - [ — ns
20 | Wiite Command Hold Time _twe 10 — 12 — 15 — ns
30 | ‘WE Pulse Width two 10 —_ 12 - 15 — ns
31 | Write Command to RAS Lead Time taw 15 — 20 — 25 — ns
32 | Write Command to CAS Lead Time tow 12 — 15 - 20 — ns
33 | DIN set Up Time tog 0 — 0 - ) — ns
34 | DIN Hold Time to 10 — 12 - 15 - ns
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AC CHARACTERIST'CS (Continued)

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

TAS Precharge time o CAS
Active Time (Refresh cycles)
36 m:&hnm tor TAS-before— tcsa o — o - ° - e
37 mm Hold Time for CAS batore— toun 10 - 12 - 15 -
38 | Access Time from OE o ]I toer — 20 — 20 — 25
Output Buffer Tum Oft Delay [0 )| t _ _ —
3 | OE Ol toer 15 20 -
40 | OF to RAS Lead Time for Valid Data toeL 10 — 10 - 10 —
41 | OF Hold Time R doWE [ 16 L oen 0 — [} — [ —
42 | OF to Data In Delay Time toep 15 — 20 — 25 -
43 | DIN to CAS Detay Time 37 || tox [ o o — o -
44 | DIN 1o OF Delay Time 7] toxo 0 - 0 — 0 —
Fast Page Mode Read/Write _ _
50 Cycle Time trc 50 56 - 85 ns
Fast Page Mode Read-Modify-Write _ _ _
51 | cycie Time tprwc| 87 100 120 ns
62 | Access Time from CAS Precharge t coa — 45 — 50 — 60 ns
53 | Fast Page Mode CAS Precharge Time tee 10 — 10 — 10 — ns
Notes:
1. Referenced to VSS 9. Measured with a load equivalent to wo TTL loads and 100 pF.
2. Iocdependsonlhecmpuﬂoadeondﬁommdcydorms;m § i i
spoci & ase obiained with the topan. 10. l::pand!o'i-a“v?npwﬁedmumpulbuﬁerd\mbhgh
lecdopondsonlhenmnbordaddmuchamsum-VLand
TAS= V. 11. Operation within the taco (max) limit ensures that trac (max)
lcc1.momdlccsmlpodﬁedutmmimofaddnnd\w can be met. tacp (max) i specified as a reference point L
during TIAS = Vi and TAS = Vsi. tRco i8 gmnrlhu(\ Ihe)spoeiﬁedtaw (max)limit .:;..:.".u
misspedﬁedatonaﬁmoladdauehangowﬁngm-VL N '
and TAS = VK. controlled exclusively by tcac of taa .
3. An Inital pause (FIAS ~TAS =VIH) of 200)1s is required after 12 taco (min) = a4 (min)+ 217 + tAsG (min)

power-up followed by any eight FAS —only cycles before proper
device operation is achieved. In case of using internal refresh
counter, & minimum of eight TAS —before—RAS initialization
cycles instead of 8 RAS cycles are required.

AC characteristics assume tr = 5ns

. Vi (min) and Vi (max) are reference levels for measuring

timing of input signals. Also transition times are measured
between Vi (min) and Vi (max).

. Assumes that tacoS taco (max), tRADS tRaD (max). If taco is

9 than the dmum recommended value shown in this
table, trac will be ir d by the t that tReo d
the value shown. Refer 1o Fig. 2 and 3.

. Assumes that tReo 2 taco (max), tRAD 2 tRAD (max). i tasc 2

tax —tcac ~ 1T, access time is ttac .

. I tRAD 2 tRAD (max) andtasc S tan —1cAC —t7, access time is

taa .

14,
15.

16.
17.

18.

. tcea is access lime from the selection of a new col

Operation within the trap (max) limit ensures thattrac  (max)
can be met. 1RAD (max) is specified as a reference point only; if
tRAD is greatar than the specified tRap (max) limit, access time is
controbed exclusively by tcac or taa .

Either taru of tRcH must be satisfied for a read cycle.

twes is spacified as a reference point only. If twes 2 twes
(min) the data output pin will remain High-Z state through entire
cycle.

Assumes that twcs < twes  (min)

Either tozc or tpzo must be satisfied.

T,

(that is caused by changing TAS from °L" 1o *H"). Therefore, if
1cp is shortened, tcea is longer than tCPA (max).

Assumes that TAS -before-FAS refresh, TAS -before-RAS
refresh counter test cycle only.
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t qac (N5} 160 =

Fig. 2—-t pac V8. Rep

t g (ns)

Fig. 3=t pac V8. a0

110 -

100

g 3 8 8
L

3
Jg\

2.

NN\ N\

Standby
Read Cycle L H L Vald Valid — Valid Yes * | tmcsatncs (min)
Write Cycle
(Early Write) L L X Valid Valid Valid High-Z Yos * | twesxtwes (min)
Read-Modify—
Write Cycle L Hot|L—>H| vaid Valid Valid Valkid Yes *
RAS-only : )
Refresh Cycle L X X Valid — - High-Z Yes
TAS-before—
TAS Refresh L X X — —_ — High-2 Yes tcsrxtwesn (min)
Cycle K
Hidden Refrash H—-L X L - - — Valid Yes Previous data

is kept.

X; *H or "L*

*; Itis impossibie in Fast Page Mode
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Fig. 4 - READ CYCLE
tao |
tras
s M !S /
vy — tom K 7
tesn ol jo— t oo
t t |
RCD RSH

]
— Vo™ teas ,
CAS H __.w_.l-\ \ ”
t "
task ':i' tasc l._ | tou
-

Ao A COLUMN ADD

Hotl"

DESCRIPTION
To imp a read op ion, a valid address is latched in by the RAS and CAS address strobes and with WE set o a High level
and OF set o a low level, the output is valid once the memory time has elapsed. The time is d ined by
AAS(RAC), CAS(ICAC), OE (tOEA) or column addresses (tAA) under the following conditions:

If tRCD > tRCD (max), access time = tCAC.

If tRAD > tRAD (max), access time = tAA.

1f OF is brought Low after tRAC, ICAC, or tAA (which ever occurs later), access time = tOEA.

However, if either CAS or ﬁ'goes High, the output returns to a high-impedance state after tOH is satisfied.
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Fig. 5 - EARLY WRITE CYCLE ( OE = “H” or “L” )
tac
tras
Vi — \
tosn =Il t,, ~—
tasH 7 L

tonp ~>1

CAS

HIGH-Z

) Vou =

(Outpu) Yo —
Horl"

DESCRIPTION
A write cycle is similar to a read cycle except WE is set to a Low state and OE is a "H" or “L" signal. A write cycle can be imple-

mented in either of three ways — early write, DE write (delayed write), or read~modify—write. During all write cycles, timing parame-
ters tRWL, tCWL and tRAL must be satisfied. In the early write cycle shown above IWCS satisfied, data on the DQ pin is latched with

the falling edge of CAS and written into memory.
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CAS

AotoAa

oQ
(Input)

DQ
(Output)

Vou —
Voo —

DESCRIPTION

In the OE (delayed write) cycle, tWC
written into memory. The Output En

Fig. 6 - OE ( DELAYED WRITE CYCLE )

tre

"Heor L

Invalid Data

Sis not satisfied ; thus, the data on the DQpins is latched with the falling edge of WE and
able (OE) signal must be changed from Low to High before WE goes Low (tOED + tDS).
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Fig. 7 - READ-MODIFY-WRITE CYCLE

2l

A oA

Al

DQ

DESCRIPTION

read-modify—write cycle, must be changed from Low to High after the memory access time.

HIGH-Z

The read-modify—write cyde is executed by changing WE from High 1o Low after the data appears on the DQ pins. In the
44

Hor
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Fig. 8 —- FAST PAGE MODE READ CYCLE
trs |
J— Vi == thco
RAS V, =—
* taxo | N it
2 r_ 1 . L ' I:RP
t P-— —— |
CRP n-.i X PC Top = RSH I
— fe~t g
CAS
A nh A o
WE
DQ
(Input)
DQ
{Output)
3
Hort
Valid Data
DESCRIPTION
The fast page mode of operation permits faster ive memory operations at multiple column locations of the same row address.
This operation is per d 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 add is latched. The time is ck ined 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 ( OF = “H” or “L")

CAS

Al

DQ
(Input)

pQa Vou —

(upu) Vor — HIGH-Z

Hor L

DESCRIPTION

The fast page mode write cycle is execuled in the same manner as the tastpa%xgmode read cycle except the states of WE and O
are reversed. Data appearing on the ing is latched on the falling edge of and written into memory. During the fast page
mode write cycle, including the dolayed (OE) write and read—-modify—write cycles, tCWL must be satisfied.
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Fig. 10 - FAST PAGE MODE OE WRITE CYCLE

- I" trap
— ViH— taas
RAS I
Vp —
CAS
Aab A s
WE
DQ
(Input}
v tanc
oH —
(OUD:m) v = HIGH-Z
oL — t m.,i
J— Vi —
OE
Vi, —
Hor1
Invaiid Data
DESCRIPTION

The fast page mode 'OE (delayed) write cycle is executed in the same manner_gs the fast page mode write cycle except for the states
of WE and OF. Input data on the DQ pins are latched on the lalinﬁdge 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 (1OED + tDS).
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Fig. 11 - FAST PAGE MODE READ-MODIFY-WRITE CYCLE

CAS

pQ:
({Input]

Hor "

[ tepa —™

Valid Data

DESCRIPTION
During fast page mode of operation, the read-modify—write cycla 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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Fig. 12— RAS—ONLY REFRESH (WE = OE = “H” or “L”)

Viy —

Vg —

AgioA 5 \\:u— :
—

TR Vm—

Vy —

bQ  Vou —
(Output) Vg — - HIGH-Z

Hor

DESCRIPTION

Refresh of RAM memory cells is accomplished by performing aread, a write, or a read-modify-write cycle ateach of 512 row addresses every
8.2-milliseconds. Three refresh modes are available: FAS—only refresh, CAS-before-FIAS refresh, and hidden refresh.

RASonly refresh is performed by keeping FIAS Low and TAS High throughout the cycle; the row address to be refreshed is latched on the
falling edge of FIAS. 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”)

tac
v Le tras fo—— tpp —»
H—
W o=/ d N~
t
tepn = toHr -lnpcci
TAE  Ym— N
Vg —
torr
toy -
DQ Vou —
(©utpul) Vo — ey HIGH-Z
DESCRIPTION

TKS-before-FAS refresh is an on-chip refresh capability that eliminates the need for external refresh addresses. It CAS is held Low for the
specified setup time (tcsr) before RAS goes Low, the on-chip refresh control clock generators and refresh address counter are enabled. An
inteal refresh operation automatically occurs and the refresh address counter is intemnally incremented in preparation for the next
TAS-before-RAS refresh operation.
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Fig. 14 - HIDDEN REFRESH CYCLE
tae tae
tras jo— t pp — tras
S T b tog —
RAS v \ 2 tap \
L o—
| Je— ¢t
jo— tpepy CRP
tRap [ togy — teur
— Vig — 1 E —
CAS v RAH \ ]
1L —
tasafe—et |1, LT taan —
: tean
A A ROW co
N N ADDRESS
WE
1 e}
(Input)
pa Vo= HIGH-Z VALID DATA OUT
(Output) Vo —
— Viu —
OE Vi —
“Hori”
DESCRIPTION
A hidden refresh cyde 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 address is provided by tha on-chip refresh addresscounter. This eliminates the need for the external row address thatis
required by DRAMs that do not have CAS-before-FIAS refresh capability.

2-278




MB81C4256A-70L

MB81C4256A-80L
MB81C4256A-10L
Fig. 15 — CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE
R LV
BAS vz : )
tcuR RSH RP
tepn tcas
-— Vor =
CAS Vi
\"J —
AgtoA g V:::I -
— VIH —
(Rvgsd) Vi —
(Ir?pout) ¥:{' - VALID DATA IN
Voy —
(Oegut) vg._" —
— Vi —
OF vz
Hor1
_—
DESCRIPTION

A special timing sequence using the TAS-before-FIAS refresh counter test cycle provides a convenient method to verify the functionality of
TAS-bofore-FAS refresh circuitry. If, atter a TAS-before-RAS refresh cyde. CAS makes a transition from High to Low while FAS is held Low,
read and write operations are enabled as shown above. Row and column addresses are defined as follows:

The CAS-betore-RAS Counter Test procedure is as follows ;

Row Address: Bits AO through A8 are defined by the on-chip refresh counter.
Column Address: Bits AO through A8 are defined by latching levels on AO-A8 at the second falling edge of CAS.

1) Initialize the internal refresh address counter by using 8 TAS 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 lefrash
counter test (read—modify—write cycles). Repeat this procedure 512 times with addresses g d by the i )
address counter.

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

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

(At recommended operating conditions unless otherwise noted.)

Access Time from CAS

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)

———.sesﬁ:g‘l"z’(u.sgig:gg)—-l
R T S T s B o Bt === 15" MAX
INDEX-1 I
283+.006
O ||#z0z019
300(7.82)
INDEX-2—"1 T"’P
o Mo o2 5=
B +. +.004
032+ 047§ 0103883,
0.82+339 (1201939 0.2593h
] 1197(5.00) MAX
i .125(3.18) MIN
| 018998
05001.27) ) | ’102(2'54’ 218-002  oz010.51) MIN
MAX P 014
10457 5 05}

©1988 FUIITSU LIMITED D20011S-1C

Dimensions in
inches (millimeters)
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MB81C4256A-70L

MB81C4256A-80L
MB81C4256A-10L
PACKAGE DIMENSIONS (continued)
{Suffix : -C)
20-LEAD CERAMIC DUAL IN-LINE PACKAGE
{(CASE No.: DIP-20C-A03)
. ._ ==%3" 0tog®
.293:.010 .300+.010
(7.44:0.25) 17.6210.25)
INDEX A
AREA —
980:.010 010%:802
(24.89:0.25) 10.2573:3%

—*’ r——.osou.ﬂ)MAx
L 1

& .200{5.08)MAX

+.016
134614
r +0.41
(3.4013-3¢5)
100:.010 0472815 0320081 .032*:918
{ } i
12.54:0.25}| 11.20°338) REF ©.81+9:38,
800(20.32)REF 4005, 1.40.13
——I l-«.o1s_‘°m(o.46_om)

Dimensions in
inches (millimeters)
© 1988 FUJITSU LIMITED D200125-2C
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MB81C4256A-70L
MB81C4256A-80L
MB81C4256A-10L

PACKAGE DIMENSIONS (continued)

(Suffix : —PJ)

26-LEAD PLASTIC LEADED CHIP CARRIER (SOJ-26)
(CASE No.: LCC-26P-M04)
.140(3.65) MAX.
* 675+.005 |0B9(2.25) NOM.
(17.15£0.13) .025(0.64) MIN.
annon a0 o0 o
~ D 7 4 f
® ® ® @ 332+ 005
(8.4310.13)
| .268+.020
C) .300(7.62) {6.81£0.51)
INDEX NOM.
& e | 9 @
L 1 L \
LEADNO.@/JU.JUI—ILJ Lo ool
.050:+.005 !_ .100(2.54)
{1.27£0.13) ™ TYP
,600(16.24) REF. —— ] pemmmmmmmmm .
,  Deuils of A" part )
t 1
! .032(0.81) |
: MAX |
A L i
— ' H
].oaa<2.50) Nom. | '
: TP |
b | o17s008
! {043:0.10) !
NOTE: 1.%: This dimension includes resin protrusion. (Each side: 008(0.15)MAX)
2. Although this package has 20 leads only. its pin positions are the same as that
© 1990 FUNITSU LIMITED C26054S-1C 3:;@ of 26-lead pa:lkage- »
| 1S 0 inches 'St
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MB81C4256A-70L

MB81C4256A-80L
MB81C4256A-10L
PACKAGE DIMENSIONS (continued)
(Suffix : -PS2)
20-LEAD PLASTIC ZIG-ZAG IN-LINE PACKAGE
(CASE No.: ZIP-20P-M02)
1019% 5082588 §20) —— |——*——(§.L§§333,
4 ]
O | e i
U {0.25+0.05} i
050(1.27) .020+.004 .100(2.54} TYP
v 0.50%£0.10) (ROW SPACE)
LEAD No. q
{(BOTTOM VIEW)} ‘\@
©1989 FUIITSY LIMITED Z200025-4C inches milemators)
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MB81C4256A-70L
MB81C4256A-80L
MB81C4256A-10L

PACKAGE DIMENSIONS (continued)

(Suffix: -PFTN )

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

- T T T ‘]
{ Details of “A’" part |
| .008(0.15) :
LEAD No. @\ { MAX i
®. O\ | I 014035 |
INDEX | - MAX |
| |
5O i |
@ ' |
: .006{0.15) .010(0.25) |
Tr

\ .630+.008 . b —

{16.00£0.20) | 1236+ .008

| (6.00+0.20)

.567+.008 .006 £ .002

.21745.50)

{14.40%0.20) ] 10.15£0.08) R |

047 (1.20) MAX

[ 0197 (0.50) (SEATED HEIGHT)
[ o0410.10) A
0(0) MIN
{STAND OFF)
’ 56020 Seoxats e 0 5] ssan e |
= (15.00£0.20) ™ 10.50+0.10) 020 0.10)
Dimensions in
©1990 FUMTSU LIMITED F24020S-2C inches (milimeters)
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MB81C4256A-70L

MB81C4256A-80L
MB81C4256A-10L
PACKAGE DIMENSIONS (Continued)
(Suffix: - PFTR )
24-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-24P-M05)
[ omskaaa |
|
LEAD No. . _ ; 00810.15) {
: 014035 |
INDEX | - MAX |
|
| |
| I
|| .008(0.15) } l .010(0.25) {
AR

.591+.008 .020+ .004
(15.00%0.20) (0.50£0.10)
0(0) MIN
(STAND OFF)
(&S] 004010 0197 (0.50) )
TP
] 047 {1.20) MAX
X ; —7 (SEATED HEIGHT)
008 +.002 .217{5.50) :
| .5671.008 T (0.15+0.05) REF
14. )
(14402 0.20) 236+.006
.630+.006 16.00:+£0.20)
! (16.00+0.20)
Dimensions in
©1990 FUNTSU LIMITED F24021S-2C inches {millimeters)
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