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MOS Memories | FUJITSU

B MB81257-12.-W, MB81257-15-W
NMOS 262,144-Bit Dynamic
Random Access Memory -

With Nibble Mode

) - - T T e e e e -

Description
The Fujitsu MB81257-W is a fully decoded, dynamic NMOS ran-
dom access memory organized as 262,144 one-bit words. The de-
sign is optimized for high speed, high performance applications
such as mainframe memory, butfer memory, peripheral storage
and environments where low.power dissipation and compact layout
are required.
The -MB81257-W features “nibble mode” which allows: high speed ) — y -
serial access of up to four bits of data. Additionally, the MB81257- - I —
W offers new functional enhancements that make it more versatile iz
than previous dynamic RAMs, “CAS-before-RAS" refresh provides 1 1y
an on-chip refresh capabllity that is an upward compatible version R ﬂ
of the MB8266A. Multiplexed row and column address inputs per- 1}
mit the MB81257-W to be housed In a Jedec standard 16-pin.dual U
in-line package and 18-pad LCC. : . . a
The MB81257-W Is fabricated using silicon gate NMOS and
Fujitsu's advanced Triple-layer Polysilicon process. This process,
coupled with singfe transistor memory storage cells, permits maxi-
mum circuit derisity and minimal chip size: Dynamic circuttry-Is
used in the design, including dynamic sense amplifiers. i Z
Clock timing requirements are-noncritical, and the power supply Al
tolerance Is very wide. All.inputs are TTL compatible. | | L [
RO
Features I
B Wide temperature range: B On-chip substrate bias
< = —55°C t6 110°C generator 1
B 262,144 x 1-bit organization o Nibble mode capabllity for
B Row Access Time/Cycle Time: ~ faster access —DIP.1BC;
MB81257-12-W - m Fast Read-Write Cycle,
120 ns max./250 ns min. thwe = tac
MBB1257-15-W B tap, twors tonr tRw
150 ns max./280 ns min. eliminated ____ -
W Low Power Dissipation: m CAS-betore-RAS on chip - L
- 347 mW max, (tac = 280 ns) refresh-
33 mW (Standby) ® Hidden CAS-before-RAS
B Nibble cycle time: on-chip refresh
MB81257-12-W 65 ns max. = RAS-only refresh
MB81257-15-W 80 ns max. B Refresh 2 ms/256 cycle
B +5V supply voltage, refresh )
+10% tolerance W Output unlatched at cycle
m All inputs TTL compatible, end allows two dimensional | | AGE
2 ) jow capacitive load chip select ’
B Three-state TTL compatible B On-chip Address and
i output Data-In latches
W Common I/O capability u Industry standard: 16-pin
using “Early Write” operation package B
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MB81257-15-W
N MB81257 Block Diagram
and Pin Assignments
RAS ————————»{ CLOCK GEN pr— [ ~ 16 ] ves
No. 1 clock W  pr2 15[ ] RS
GEN.
TAS — :D_. CLOGK GEN. ry w[s 1u[Ja
REFRESH : RAS[]4  mpsiasew 13| ]As
CONTROL re—t (262,144 x 1)
CLOCK A[s 2] As
Y
ax]e 1
e = =
COLUMN DATA [ m} 107 As
COUNTER DECODER IN  [*D
 —— SENSE AMPS e Voo [Je *Pa
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A S-BIT E—————— L
A; LATCH :3 ¥ 1y
Ay (coL) « —r DATA D *Ag Vi TAS
w 1 ouT HeQ
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i Ar e [ E || -—Vee w|s 16|a
As (ROW) g |!
—> —Ves 4 15
LCC-18C-A08
. NC.{5 Topview 14 |Nc.
6 13) A
a7 121
g 9 10 10
) VU e

Ay Vec A7 As

Note: The following IEEE Std. 662-1980 symbols are used In this data sheet: D = Data In, W = Write Enable, Q = Data Qut.

Absolute Maximum Ratings

(See Note) - ﬁallng Symbol Value Unlit
Voltage on any pin relative to Vgg Vine Vours Veo -1.0t0 7.0 v
Operating temperature (case) Top —-5510 110 °C
Storage temperature Tsta —55 to +150 °C
Power dissipation Py 1.0 w
Short circuit output current los 50 mA
Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are d. f should be i to

the conditions as detalled In the oparations sections of this data shest. Exposure to absolute maximum rating conditions for extended periods
may atfect device retlability. This device contalns clrcuitry to protect the Inputs agalnst damage dus to high static voltages or electric fields.
However, it is advised that normal precautions be taken to avoid appiication of any voitage high than maximum rated voltages to this high
Impedance clreuit. .

FUJITSU -

1-67

.
i
i
|
t
i
'
i




www.DataSheet4U.com

MB81257-12-W
MB81257-15-W

Description
Simplified Timing Requirement

The MB81257 has improved cir-
cuitry that eases timing require-
ments for high speed access
operations. The MB81257 can
operate under the condition of
trep (Max.) = tcag, thus provid-
ing optimal timing for address
multiplexing. n addition, the
MB81267 has minimal hold times
for Addresses (icay), Write-Ena-
ble (tyee) and Data-in (tpyn). The
MB81257 provides higher
throughput in interieaved memory
system applications. Fujitsu has
made the timing requirements
that are referenced to RAS non-
restrictive and deleted them from
the data sheet. These Include
tars twons tour 8nd tawp. As are-
sult, the hold times of the Column
Address, D and W as well as
towp (CAS to W Delay) are not
restricted by tacp-

Fast Read-Write Cycle

The MB81257 has a fast read-
modify-write cycle which Is
achieved by precise contro! of
the three-state output buffer as
well as by the simplified timings
described in the previous section.
The output buffer is controlled by
the state of W when CAS goes
“low". When W is “low” during a
CAS transition to "low", the
MB81257 goes into the early
write moda in which the output
floats and the common /O bus
can be used on the system level.
When W goes "low", after tewp
following a CAS transition to
“low”, the MB81257 goes into the
delayed write mode. The output
then contains the data from the
cell selected and the data from D
Is written into the cell selected.
Therefore, a very fast read-write
cycle (tawc = tac) is possible

Address Inputs

A totat of eighteen binary input
address bits are required to de-
code any 1 of 262,144 cell loca-
tions within the MB81257. Nine
row address bits are established
on the input pins (A, through Ag)
and are latched with the Row Ad-
dress Strobe (RAS). Nine column
address bits are established on
the input pins and latched with
the Column Address Strobe
(CAS). All input addresses must
be stable on or before the falling
edge of RAS. CAS is intemally
inhibited (or “gated") by RAS to
permit triggering of as soon
as the Row Address Hold/Time
(tqas) Specification has been sat-
Isfied and the address inputs
have been changed from row ad-
dresses to column addresses.

Write Enable

The read or write mode is se-
lected with the W input. A logic
“high" on W dictates read mode.
A logic “low” dictates write mode.
The data input is disabled when
the read mode is selected.

Data Input

Data is written into the MB81257
during a write or read-write cécle.
The last falling edge of W or

is a strobe for the Data-in (D)
register. In a write cycle, if Wis
brought “low” (write mode) be-
fore CAS, D fs strobed by CAS,
and the set-up and hold times
are referenced to CAS. In a read-
write cycle, W will be delayed un-
tit CAS has made its negative
transition. Thus D is strobed by
W, and set-up and hold times are
referenced to W.

Data Output

The output buffer is three-state
TTL compatible with a fan-out of
two standard TTL loads. Data out
is the same polarity as data In.
The output is In a high imped-
ance state until CAS is brought
“low". In a read cycle, or & read-
wiite cycle, the output Is valid
after tpac from fransition of RAS
when tg,c from transition of FAS
when tacpimax) I8 satisfied, or
after toag from transition of CAS
when the transition occurs atter
tr - Data remains valid un-
ﬁl%’s returned to “high". In a
write cycle, the identical se-
quence occurs, but data is not
valid.

Nibble Mode

Nibble mode allows high speed
serial read, write or read-modify-
write access of 2-, 3- or 4-bits of
data. The bits of data that may
be accessed during nibble mode
are determined by the 8 row ad-
dresses and the 8 column ad-
dresses. The 2-bits of addresses
(CAg, RA) are used to select 1
of the 4 nibble bits for initial ac-
cess. After the first bit is ac-
cessed by the normal mode, the
remaining nibble bits may be ac-
cessed by toggling CAS "high”
then “low" while RAS remains
“low". Toggling CAS causes RAg
and CAg to be Iincremented inter-
nally while all other address bits
are held constant and makes the
next nibble bit available for ac-
cess. (See table | below).

If more than 4-bits are accessed
during nibble mode, the address
sequence will begin to repeat. If
any bit is written during nibble
mode, the new data will be read
on any subsequent access. If the

with the MB81257. write operation is executed again
on subsequent access, the new
data will be written into the se-
lected cell location.
Nibble Mode Address
Sequence Example
COLUMN
SEQUENCE NBELEBIT  RAg;  ROWADDRESS  CAg  ADDRESS COMMENTS
RAS/CAS (normal made) 1 0 10101010 [} 10101010 Input addresses
toggle CAS (nibble mode) 2 1 10101010 0 10101010
toggle CAS (nibble mode) 3 [} 10101010 1 10101010 generated Internally
toggle TAS (nibble mode) 4 1 10101010 1 10101010
toggle CAS (nibble mode) 1 0 10101010 [} 10101010 sequence repeats
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Description
(Continued)

in nibble mode, the three-state
control of the Doy pin is deter-
mined by the first normal access
cycle.

The data output is controlled only
I%nghe W state referenced at the
AS negative transition of the
normal cycle (first nibble bit).
That is, when tyeg > twes (Miny)
is met, the data output will re-
main open circuit throughout the
succeeding nibble cycle regard-
less of the W state. When towp
> towp(min.) is met, the data
output will contain data from the
cell selected during the succeed-
ing nibble cycle regardiess of the
W state. The write operation is
done during the period in which
the W and CAS clocks are low.
Therefore, the write operation
can be performed bit by bit dur-
ing each nibble operation regard-
less of the timing conditions of W
(twes and towp) during the nor-
mal cycle (first nibble bit). (See
table il and Figure 2 below).

RAS-Only Refresh

Refresh of dynamic memory cells
is accomplished by performing a
memory cycle at each of the 256
row-addresses g:Ao ~ A;) at least
every 4 ms. RAS-only refresh
avoids any output during refresh
because the output buffer s in
the high impedance state unless
TAS is brought “low”. Strobing
each of the 256 row-addresses
(Ag ~ Ay) with RAS will cause all
bits in each row to be refreshed.
RAS-only refresh results in a
substantial reduction in power
dissipation.

CAS-before-RAS Refresh

CAS-before-RAS refreshing
available on the MB81257 offers
an altemate refresh method. If
CAS is held “low" for the speci-
fied period (tgcg) before RA
goes to "low", on-chip refresh
control clock generators and the
refresh address counter are ena-
bled, and an internal refresh op-
eration takes place. After the
refresh operation is performed,
the refresh address counter is
automatically Incremented in
preparation for the next CAS-be-
fore-HAS refresh operation.

Hidden Refresh

A hidden refresh cycle may take
place while maintaining the latest
valid data at the output by ex-
tending the CAS active time. For
the MB81257, a hidden refresh
cycle Is a CAS-before-RAS re-
{resh cycle. The internal refresh
address counter provides the re-
fresh addresses as in a normal
TAS-before-RAS refresh cycle.

CAS-before-RAS Refresh
Counter Test Cycle

A special timing sequence using
the CAS-bsfore-RAS counter test
cycle provides a convenient
method of verifying the function-
ality of the CAS-before-RAS re-
fresh activated circuitry.

After the TAS-before-RAS re-
fresh operation, if CAS goes to
"high" and then goes to "low”
again while RAS is held “low",
the read and write operation are
enabled.

This Is shown in the CAS-before-
RAS counter test cycle timing
diagram. A memory cell can be
addressed with 9 row address
bits and 9 column address bits
defined as follows:

A Row Address

Bits A, through A; are defined by
the refresh counter. The other bit
Ag is set "high” internally.

A Column Address

All the bits A, through A4 are de-
fined by latching levels on A
through A, at the second falling
edge of CAS.

Suggested CAS-before-RAS
Refresh Counter Test
Procedure

The timing, as shown in the CAS-
before-RAS Counter Test Cycle,
is used for all the following
operations:

1) Initialize the Internal refresh
counter. For this operation, 8
cycles are required.

2) Write a test pattern of “low"s
into memory cells at a single
column address and 256 row
address,

Using a read-modify-write
cycle, read the “low” written
at the last operation (Step 2)
and write a new "high" in the
same ¢ycle. This cycle is re-
peated 256 times, and “high"s
are written into the 256 mem-
ory cells,

4) Read the “high”s written at
the last operation (Step 3).

5) Compiement the test pattern
and repeat steps 2, 3,

3

-~

and 4.
Functional Truth Table
RAS CAS w N our Resd  Write  Refresh Note
H H Don't Care Don't Care High-Z No No No Standby
L L H Don't Care Valld Data  Yes No Yes Read
Early Write
L L L Vaild Data High-Z No Yes Yes twes = twes (min)
Delayed Write of Read-Write
L L Valid Data Vaild Data Yeos Yes Yes town > tewp (Min)
L H Don'tCare  Don't Care High-Z No No Yes HAS-only Refresh
, . ) GAS-before-FAS Refrash.
L L Don't Care  Don't Care ValidData  No No Yes Valld data selected at previous
- Read or Raad-Write cycie Is heid
H L Don't Care  Don't Care High-Z No No No CAS disturb

FUJITSU
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MBB1257-15-W

Recommended Operating
Conditions
(Referenced to Vgg)

Symbol

Value

Min  Typ

Unit

Operating Temperature (TQ)_

Ve

4.5 5.0

6.5

Supply voltage
Vss

Input high voltage all Inputs Vi

24

6.5

Input low voltage all inputs V).

=20

0.8

<|{<|<

-85°C to +110°C (case)

Capaclitance
(Ta = 25°C)

Parameter

Symbol

Value

Typ Max Unlt

Input capacitance A, to Ag, D

CIN1

7 pF

Input capacitance RAS, CAS and W

Cinz

10 pF

Output capacitance Q

Cour

DC Characteristics
(Recommended operating
conditions unless otherwise
noted.)

Parameter

Symbol

MB81257-12.W

MB81257-15-W

Min Max Unit

Operating Current’!
Average power supply current
(RAS, CAS cycling; tag = min.)

loet

72

63 mA

Standby Current
Power supply current
(RAS/CAS = Vi)

lece

6.0

6.0 mA

Refresh Current 11
Average power supply current
(RAS cycling, CAS = Vj; tre = min.)

61

55 mA

Nibble Mode Current't
Average power supply current
(RAS = Vi, CAS cycling; tyc = min.)

20 mA

Refresh Current 2°1
Average power supply current
(CAS before RAS, tac = min.)

61 mA

Input Leakage Current

Any input, (Vjy = OV to 5.5V,

Vg = 8.5V, Vgg = 0V,

all other pins not under test = 0V)

~-10

10

-10 10 sA

Output Leakage Current
(Data Is disabled, Voyr = OV to 5.5V)

-10

10

bA

Output Leve!
Output low voitage
(loL = 4.2 mA}

04

04 v

Output Lovel
Output high voltage
(lox = —5.0 mA)

24

24 v

Note: *1 Ioc Is depsndent on output loading and cycle rates. Specified valuss are obiained with the output open.
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MB81257-12.W
MB81257-15-W

AC Characteristics
(Recommended operating
conditions unless otherwise
noted.)

Symbol MB81257-12-W MB81257-15-W

Parameter Alternate *Standard Min Max Min Max Unit
Time between refresh tRer TRVRV 2 2 ms
Random read/write cycletime tpe TRELREL 250 280 ©ns
Read-write cycle time tawe TRELREL 250 280 ns
Access time from RAS™4.6 trac TRELQV 120 180 ns
Access time from CAS'5.6 teac TCELQV 60 75 ns
Output buffer fum off delay  toge TCEHQZ 0 25 0 30 ns
Transition ime tr TT 3 50 3 50 ns
RAS precharge time trp TREHREL 120 120 ns
RAS pulse width thas TRELREH 120 100000 150 100000 ns
RAS hold time tasH TCELREH 60 75 ns
CAS pulse width tcas TCELCEH 60 100000 75 100000 ns
CAS hold time tosy TRELCEH 120 150 ns
RAS 1o TAS delay time™s7  tgep TRELCEL 22 €0 25 75 ns
CAS to RAS set up time tcas TCEHREL 20 20 ns
Row address set up time tasr TAVREL 0 0 - ns
Row address hold time than TRELAX 12 15 ns
Column address set up time  tpgc TAVCEL 0 0 ns
Column address hold time toan TCELAX 20 ‘25 ns
Read command set up time  tgeg TWHCEL 0 0 ns
el ™ ot ToEHWK 0 0 ns
Read command noIC ™ tamn TREHWX 20 20 ns
Write command set up time™®  tycg TWLGCEL 0 0 ns
Write command pulse width  typ TWLWH 20 25 ns
Write command hold time twen TCELWH 20 25 ns
B ommand to tawt TWLREH 50 60 : ns
Rite command o tows TWLCEH 30 40 ns
Notes: * These symbols are described [n |IEEE STD. 662-1980: IEEE i for semil memory.

*1 Annitial pause of 200 us Is required after power up, followed by any 8 RAS es, before proper device operation Is achieved. If
the internal refresh counter Is to be effective, a minimum of 8 CAS before refresh initialization cycles are required.

*2 AC characteristics assume ty = 5 ns.

*3 Vi (min.) and V) {max.) are reference levels for measuring tming of input signals. Also, ion Emes are betv
Vi and Vi -

"4 tpcp Is specified as a reference polnt only. If igop < tgop (Max.) the specified maximum value of tgac (Max.) can be met. If
tacD > tRep (Max.) then tpag is Increased by the amount that 1o p exceeds tpep (max.).

*5 Assumes that top > tpop (max)

*6 Measured with a load equivalent to 2 TTL loads and 100 pF.

*7 tgep (Min) = tgap (min) € 2ty + tagc (min). .

*8 tweg and i are non restrictive operating parameters, and are Included in the data sheet as electrical characleristics only. If
wes > lwc‘g?min.), the cyde Is an early write cycle, and the data out piri will remain open circuit (High Impedance) thraughout
the entre cycle. if toywp > fowp (min.), the cycle is a read-write cycle and data out will contaln data read from the selected cell.

neither of the above sets of conditions is satisfied, the condition of the data out is indeterminate.
‘10 Either tgop of tRyy Must be satisfied for a read cycle.

FUJITSU
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MB81257-12.W

MBB1257-15-W

AC Characteristics :

(Continued) Symbol MB81257-12-W MBB1257-15.W

gggdmgeagleeds:g&:m%e Parameter Alternate *Standard Min Max Min Max Unit

noted.) Data In set up time tps TDVCEL 0 0 ns
Data in hold time tou TCELDX 20 25 ns
CAS to W delay™s towp  TCELWL 20 25 ns
Pelrosh set up time for CAS e TCELREL 25 30 ns
Refresh hald time for CAS o TRELCEX 25 30 ns
z‘;&‘gmgd“ fead-write tarwe TCEHCEH 65 80 ns
gggeﬂ,':“g“ read/write te TCEHGEH 65 80 ns
Nibble mode access time tnoac TCELQV 30 40 ns
ettt CAS thcas TCELCEH 30 40 ns
;‘:mszn?g taoe TCEHCEL 25 30 ns
hupble moda read RAS tursH TCELREH 30 40 ns
:gg:’;,g““‘{dgem"g hoid time ¢ TREHCEL 20 20 ns
hubbie mode write FAS twwmst  TCELREH 50 60 ns
Egi"{fn‘fﬂa’“ to GAS thec TREHCEL 20 20 ns
CAS precharge time for CAS :
before AAS refresh cycle torm TCEHCEL 25 30 ns
Notes: * These symbols are described In |IEEE STD. 662-1980: IEEE gy for d memory.

*8 twics and towp &re non restrictive operating parameters, and ere Included in the data sheet as electrical characleristics ondy, If
:xgcs > tw%F min.), the cycle Is an early wite cycls, and the data out pin will remaln open circult {High Impedance) throughout

entire Cy
it neither of the above eets of conditions Is satisfied, the condition of the data out is indaterminate.
‘9 Test made cycle only.

e. f towp > {min.), the cycis is a read-write cycle and data out will contaln data read from the selected cell.
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Timing Diagrams

Read Cycle
tae I
fe—tap

ST AL )
Vo \l 72

<-——-—hen—><—lm-——>

——' r—tons teas
o8 Vo
ot \!

BBRLRRAS o’:’:':’:’:’:‘:’:‘:’:’:’:’:’:’:’:’:’
i ot oottty

w va X X
A\
et tcac —] — Pt— tacs
[ A —————— i torr
You 1{
] = VALID DATA
ALY
KX von cane
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MB81257-12.W
MB81257-15-W
Timing Diagrams
(Continued) Write Cycle (Early Write)
3 tac
- taus tRp ——
v
FAS H x
v K_ A \
_‘] l€— tcas - - 1 -
B -l toas
f— Vin 3
o Yiu W{ Q( £ ; \
tasr fasc R
A —1lcan
.'.'.V""’V.'.' "'.' \/ '.'.'."' '.v.‘.'.v V.V’V.V.V.V.V.V’V’
Vin Ao, coL. ADD. (XX R %
ADDRESS  y ROW. ABD R
twes ft—m| ettt -;b
twp —————
RRRRIIXIIIR
Yin 00000000000
v v KOG 3
tos r——————1oH
RXTXRCLKI) : X K KRR KRR
Vi YOOOCOOOOOO0 QOO0
D OO0 VALID DATA POOCOOOOOOOOOCOOOOOOO0
i RN R RBERRAOAKEERIAIED
Vou
Q VoL OPEN

R&G poN'T caRe

1-74




FUJITSU MICROELECTRONICS 78
3749762 FUJITSU MICROELECTRONICS

PO 5 £

OTrye-2%-15

78C 02856
MB81287-12.W
MB81257-15-W
Timing Diagrams
(Continued) .
s Read-Write/Read-Modify-Write Cycle
r———-hﬂ
s Vu N 7
Vi L A
taco tasx I’
tors teas
Vai p!
= R Y 7
tasn| [ tRax tasc
[a—toad
ADDRESS ::' ROW. ADD, coL. ADD
[t [RWL ]
'<——> tacs fet—— typ ——]
. w U XA )S
i QOOOCOOOOS) -
[ tcac =i tow torr
A\ 4
a g — VALID DATA
taac l<—hu->
tos
Vor X R R R R K R XXX XX LTXTXIXXIRAR
[ %&ﬂﬂf:ff?’&f”f”%%%&%%&&&&&&ﬂﬁﬁﬁﬂﬁf

Vou SOOOOOAOOOOANNOOOCNN

FUJITSU

S

....................... OOOOOCOOOOOOOONOOOON0

(XXX

VALID DATA

$000900000000000000005 000 vy
ettt tlateitelolotloteote
(XA
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Timing Diagrams
(Continued) “RAS-Only” Refresh Cycle
Note: W, D = Don't Care, Vg = Vi or V.
FAS ‘\';: ;

ADDRESS ¢
(Ao to A7) "‘

0'0'0'0'0':‘0;
)
..... OO Y

R
XRRAXNIAAN

“CAS-Before-RAS” Refresh Cycle
Note: Address, W, D = Don't Care

Vi
AAS Vi
I* tres
terr
Vin
€as Vie
«—torF
Vi
Q Vi

KXY vont care

N

]

SO0000994.0.0.099
B

FAYAYAVAVAN

0.0NNNNON.

LXROXXAAX

[XX] non-r cane
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MB81257-15-W
Timing Diagrams
(Continued) Hidden Refresh Cycle
tac
AP —]
e taas—— ] thas |
AR Ve SL &(
ters [e—1aco —t—trgH-—m] f———— troH — ]
teas
= B -
Ve \ R Y,
taAH ) tonn
task
———» t—[tasc
Vi )
ADDRESS ROW. ADD, cOoL. ADD.
Vie 7
—»! fw—|tacs lﬂ—'ﬁnﬂ-b
W@R Vi F I 3
(Read) Vi, tawL
- taa torr
Q Vou g VALID DATA
Vou
tacs j— tewn = twp
[
YAV AV AV AV VAV AV VAVAY VAV VAV, 7, A SN N S AAAAAAAAAAAANT AT TKS
mawe Vo TR e
Write) Vi RN N XXX RO OO
KXH vont cane
FUJITSU
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MB81257-13.W
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Tlmlpg Dlagrams

*Y THE CASE OF FIRST NIBBLE CYCLE IS EARLY WRITE

I“— EAALY WHITE—+——NO OPEN—N—WHHE—-l<——WRITE_’|

VALID DATA
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Timing Diagrams
(Continued) : Nibble Mode

*2 THE CASE OF FIRST NIBBLE CYCLE IS DELAYED WRITE (READ-WRITE)

-\ - /7
ANV ANVAWA A

./ &/ XX

a
l<—READ-WRITE—»I<—-READ—WRITE—>|<—HEAD——+—READ-WRITE—>I
[77}vauo oata
Nibble Mode Read Cycle
Vi \
RS " N
Vi K
tesH
{— RO —>}
tcas fcas

Vi

tasR tasc
_.Itmﬂ [e—tcan:
Vig
ADDRESS Vi An%?agss E%SESNS
l<—lacs " I-_'“‘:s I‘IHM’
l<—'m:lu

T W W W !w

vi RS

w Vir B RN

teac torF
taac trcac

a Vou 4 vaup VALID VALID VALID
Voo .  DATA DATA DATA DATA

! [} boN'T CARE

FUJITSU
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Timing Dilagrams
{Continued)

vel] 37ua7e2 ooozee 3 [

78C 02861  DTyg-23-1%

Nibble Mode Write Cycle

trag tar
\{ \
FAS w N
L K 7
tNwRSH tann
- T aWa
tnep
1 tNcAs
ADDRESS
<—lnwv.-l
fet—2e1 tliciy
tow
(RTRRR
KRR
v 2 L R
> tur
0S
a OPEN
7 ton .

vin QOO0 VALID VALID 0505000

D (XXX VALID AR

v K DATA DATA DATA /R0

[XXJ oon't care
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Timing Diagrams

(Continued) Nibble Mode Read-Write Cycle
tras - tap
Vin
RAS Vie .
— fcrs
tesH NAWC > tNwAsH tANK
taco teas—a
o :‘" 7 7 yi
L ‘ 7— - ~3
tasa |
™t - tas tucp
AN [ toan l}iCAS
iy ROW cot. )
Vie ADD. ADD. A
1
et~ lowo i
< tRcs towe -~ tewr
w ViH o ) é
Vi
—»itcac [e-toss -—|>~l toFF
- we 'm.-w|
RAC twp
a VoL 1 vaue ¢ VALID VALID \ - / VALID \
Vo N_. DATA Z DATA —\ DATA / \ DATA /
lt-105 J jei—tps
ety toH
o TR
Vi SOERRY TR OATA DATA DATA oATA
B0 pon'T care
FUJITSU
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v . .
bl 3749762 ooo2ak3 s T4-2%-15
MB81257-12-W
MB81257-15-W
Package Dimensions . .
Dimension in inches 16-Lead Ceramic (Metal Seal) Dual In-Line Package
(millimeters) {Case No.: DIP-16C-A03)
__===i (18
R.050{1.27) T
REF
D 287(7.29)  .200(7.37)
INDEX AHEQ 299(7.59)  .310(7.87)
.760{19.30) t 008(0.20)
+800{20.32) 1012(0.30)
—] 050{1.27)MAX
1 | 1
i 200(5.08)MAX
[
.120(3.05)
150(3.81)
.090(2.29) 032(0.81)
W*’l AEF a0
760(17.78)REF
042(1.07) .015(0.38) Dimensions In
062(1.58) 023(0.58) inches (millimeters)
16:Lead Seam Weld DIP Package
(Case No.: DIP-16C-A04) 7
_ ___._,_L [
R.oaroy(g.n)
.287(7.29) 1200(7.3
» .:mg.m; .g?g(cl’.a;))
INDEX AREA \ J
.760(19.30) I
.800{20.32) 1 T%
043(1.09)TYP
—»| |=— goso(1.2mmAX e PLCS)
[
__I] I .200(5.08)MAX
\|
120{3.05)
150(3.81)
.090(2.29) .032(0.81) £020(0.51)
TI0(279) REF l I 050(1.27)
700(17.78)REF '
] .042(1.07) .015(0.38)
002(1.58) > M o@Epm)
FUJITSU
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Package Dimensions

(Continued)

Dimensions In inches

(millimeters)

18-Pad Ceramic Leadless Chip Carrler

LCC-18C-A08
PiN NQ 1 INDEX

[
—
odt =
—
|

le— 280011 |
285(749) >

*SHAPE OF PIN 1 INDEX: SUBJECT TO CHANGE WITHOUT NOTICE

R.O12(0.30)TYP
PLES 7 L4S(1.14)TYP
3 1
085(2. l:l D EI
D] PiNNO. 1INDEX [T
RLO08(0.20)TYP 400(10.1
(BPLCS)  \ L3 200 50:;.?'("" 9
025(0.64) C4 %5 P
W 3
3
. I .056(1.27)
145(3.68) P
TWE
L 00O
] .070{1.78)
] o
083(2.11)MAX 150(3.81)TYP 045(1,14)
T T TV
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