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MOS 262,144-BIT DYNAMIC RANDOM ACCESS MEMORY

262,144-Bit Dynamic Random Access Memory

The Fujitsu MB81257 is a fully decoded, dynamic NMOS random access
memory organized as 262,144 one-bit words. The design is optimized for high speed,
high performance applications such as mainframe memory, buffer memory, peripheral
storage, and environments where low power dissipation and a compact layout are
required.

Muttiplexed row and column address inputs permit the MB81257 to be housed in
standard 16-pin DIP and ZIP packages or an 18-pin PLCC packags. Pinouts conform
to the JEDEC-approved pinouts. Additionally, the MB81257 offers new functional
enhancements that make it more versatile than previous dynamic RAMs. TAS-before-
RAS refresh provides anon-chip refresh capability that is upwardly compatible with the
MBB8266A. The MB81257 also features nibble mode which allows high speed serial
access of up to 4 bits of data.

The MB81257 is fabricated using silicon gate NMOS and Fujitsu’s advanced
Triple-layer Polysilicon process. This process, coupled with single-transistor memory
storage cells, permits maximum circuit density and minimal chip size. Dynamic
circuitry is used in the design, including the sense amplifiers. Clock timing
requirements are noncritical, and power supply tolerance is very wide. All inputs are
TTL compatible.

® 262,144 x 1 RAM organization ® 256 refresh cycles every 4 ms
¢ Silicon-gate, Triple Poly NMOS, o TAS-before-RAS, HAS-only,
single transistor cell Hidden refresh capability

* Row Accass Time ¢ High speed Read-white-Wiite cycle

e e e
5 . e Output unlatched end allows

120 ns max. {MB 81257-15 imensbnmgg‘:dw

* Cycle Time ® Common O capability using
200 ns min. (MB 81257-10) Early Write operation

220 ns min. (MB 81257-12
260 ns min. iM861257-15

¢ Nibble Cycle Time
45 ns max. iMB 81257-10;

¢ On-chip latches for Addresses and
Data-in
e Standard 16-Pin Plastic Packages:
DIP (MB81257-XXP)
ZIP  (MB81257-XXPSZ)

PLASTIC PACKAGE
DiP-16P-M03

PLASTIC PACKAGE
1CC-13P-M04

PLASTIC PACKAGE
2P-16P-M01
DIP-16C-A03: See Page 19
DIP-16C-AQ04: See Page 20
DIP-16C-C04: See Page 21
LCC-18C-F04: See Page 24

PIN ASSIGNMENT

50 ns max. (MB 81257-12) Stan 18-Pin Plastic Package:
60 ns max. (MB 81257-15) PLCC(MB81257-XXPV)
SR (MBa 1257 3X) Seameid
" 1 -
® Single +§ V Supply, 110% tolerance i 5M881257-XXZ)) Condip
Standard 18-Pad Ceramic Package:

¢ Low Power
385 mW max. (MB 81257-10)
358 mW max. (MB 81257-12
314 mW max. {MB 81257-15
25 mW max. (standby)

Absolute Maximum Ratings

LCC (MB81257-XXTV)

Parameter Symbol Value Unit
Voltage at any pin relative 10 Vgg Vin. Vout 110 +7 v
Voltage of V¢ supply relative to Vgg Vee 110 47 v
Storage Temperature G i Tsta -55t0 +150 °c
Plastic -55 10 +125
Power Dissipation Po 1.0 w
Short Circuit OQutput Current —_ 50 mA Pin assignment for ZIP: See page 23
Note: Psmanentdaﬁcedan;%emayowﬁ b the imum ratings are dod — —— r——
Functional ion s icted to the conditions as detailed in the operation device comaine cho protect agane:
sections of this data sheet. E to absolute maximum rating conditions for ex- damage doe o high saic vokages o secric ks, Howsver. |

tended periods may affact device reliability.

of any vottage higher than maximum rated vokages 10 this high
impedance circuit.
CopyrhM@ 1990 by FUJITSU LIMITED and Fufitsu Microelectronics, inc.
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Fig. 1 — MB 81257 BLOCK DIAGRAM
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Ag ml — - Veg
CAPACITANCE 1. - 25°c)
Parameter Symbol Typ Max Unit
Input Capacitance AgtoAg, Dy Cing 7 pF
Input Capacitance RAS, CAS, WE Cinz 8 pF
Output Capacitance Doy v Cour 7 pF
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MB81257-10

MB81257-12
MB81257-15
(Referenced to Vgg)
. . Operatin,
Parameter Symbol Min Typ Max Unit Te;e;r'at%re
Vee 4.5 5.0 5.5 v
Supply Volt;
upply Yoltage Ves 0 0 v
Input High Voltage, all inputs Vin 24 6.5 \Y 0°C to +70°C
Input Low Voltage, all inputs ViL -20 08 v
{Recommended operating conditions unless otherwise noted.)
Value Unit
Symbol ni
Parameter Y Min Tvp Max
OPERATING CURRENT® MB 81257-10 70
Average Power Supply Current MB 81267-12 lee 65 mA
(RAS, CAS cycling; tgc = Min.) MB 81257-15 57
STANDBY CURRENT
Standby Power Supply Current lecz 45 mA
(RAS, CAS =V )
REFRESH CURRENT 1* MB 81257-10 60
Average Power Supply Current MB 81257-12 lcca 55 mA
(RAS cycling, CAS = V,y; tge = Min.) MB 81257-15 50
NIBBLE MODE CURRENT* MB 81257-10 22
Average Power Supply Current MB 81257-12 Icca 20 mA
(RAS = V,_, CAS cycling; tye = Min.) MB 81257-15 18
REFRESH CURRENT 2* MB 81257-10 65
Average Power Supply Current MB 81257-12 lees 60 mA
(CASbefore-RAS; tpe = Min.) MB 81257-15 55
INPUT LEAKAGE CURRENT any input
(Vin =0V to 5.5V, Ve =5.5V, Vgg = OV, all other pins Ly -10 10 HA
not under test = OV)
OUTP'UT.LEAKAGE CURRENT lo) _10 10 uA
(Data is disabled, Vo1 = OV to 5.5V)
OUTPUT LEVEL Output Low Voltage Voo 0.4 v
{log =4.2mA)
OUTPUT LEVEL Output high Voltage v
(lon = -5.0 mA) Vo 24

NOTE ™ : I is depended on output loading and cycle rates. Specified values are obtained with the output open.
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AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.) NEITERIFIE

MB 81257-10 MB 8125712 MB 81257-15
Parameter Symbol Unit

Min Max Min Max Min Max
Time between Refresh tREF 4 4 4 ms
Random Read/Write Cycle time tac 200 220 260 ns
Read-Write Cycle Time tRweC 200 220 260 ns
Access Time from RAS a3 traC 100 120 150 ns
Access Time from CAS B8 teac 50 60 75 ns
Output Buffer Turn off Detay torr 0 25 o 25 0 30 ns
Transition Time tr 3 50 3 50 3 50 ns
RAS Precharge Time tre 85 90 100 ns
RAS Pulse Width tras 105 |[100000! 120 (100000( 150 |100000| ns
RAS Hold Time task 55 60 75 ns
CAS Pulse width teas 55 [100000| 60 |100000( 75 [100000| ns
CAS Hold Time tesH 105 120 150 ns
RAS to CAS Delay Time 7] 8] treo 20 50 22 60 25 75 ns
CAS to RAS Set Up Time ters 10 10 10 ns
Row Address Set Up Time tasr 0 0 0 ns
Row Address Hold Time tRAH 10 12 15 ns
Column Address Set Up Time tasc [¢] 0 0 ns
Column Address Hold Time toan 15 20 25 ns
Read Command Set Up Time tres o] 0 0 ns
Read Command Hold Time Referenced
<0 CAS 9] tacH 0 0 0 ns
Read Command Hold Time Referenced
to RAS 9] tRRH 20 20 20 ns
Write Command Set Up Time twes 0 0 0 ns
Write Command Pulse Width twe 15 20 25 ns
Write Command Hold Time twen 15 20 25 ns
Write Command to RAS Lead Time trwe 35 40 45 ns
Write Command to CAS Lead Time tews 20 30 25 ns
Data In Set Up Time ths 0 0 0 ns
Data In Hold Time ton 15 20 25 ns
CAS to WE Delay m tewo 15 20 25 ns
Refresh Set Up Time for CAS
Referenced to RAS (CAS-before-RAS cycle) tres 20 20 20 ns
Refresh Hold Time for CAS
Referenced to RAS (CAS-before-RAS cycle) teon 20 % 30 ns
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AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.)

MB 81257-10 MB 81257-12 MB 81257-15 Unit
P t [nOTES] Symbol m
arameter v Min Max Min Max Min Max
CAS Precharge Time (CAS-before-RAS cycie) tcpr 20 25 30 ns
RAS Precharge to CAS Active Time
1 20
(Refresh cycles) RAPC 20 20 ns
Nibble Mode Read/Write Cycle Time tNC 45 50 60 ns
Nibble Mode Read-Write Cycle Time INRWC 45 50 60 ns
Nibble Mode Access Time tNCAC 20 25 30 ns
Nibble Mode CAS Pulse Width tNCAS 20 25 30 ns
Nibble Mode CAS Precharge Time tnep 15 15 20 ns
Nibble Mode Read RAS Hold Time turrsH | 20 25 30 ns
Nibble Mode Write RAS Hold Time tnwrsH | 35 40 45
Nibble Mode CAS Hold Time Referenced
to RAS tR’RNH 20 20 20 ns
Refresh Counter Test Cycle Time tRTC 330 375 430 ns
Refresh Counter Test RAS Pulse Width tTRAS 230 (10000 | 265 |10000 | 320 | 10000 ( ns
Refresh Counter Test CAS Precharge
Time teey 50 60 70 ns
Notes:

An initial pause of 200 us is required after power up.
And then several cycles {to which any 8 cycles to per-
form refresh are adequate) are required before proper
device operation is achieved.

If internal refresh counter is to be effective, a mini-
mum of 8 CAS before RAS refresh cycles are required.

AC characteristics assume ty = 5 ns.

Viy {min} and V, (max) are reference levels for
measuring timing of input signals. Also, transition
times are measured between Vi (min} and V
(max.).

Assumes that tpen < tpen (max). If tgep is greater
than the maximum recommended value shown in this
table, tn,c will increase by the amount that t
exceeds the value shown.

] Assumes that tgcp 2 trep (max).

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

RCD

QOperation within the tgep (mMax) limit insures that
taac (max) can be met. to. (max) is specified as a
reference point only; if tg., is greater than the
specified thep (Max) limit, then access time is con-
trolled exclusively by t.,¢.

taep (MIN) = tg oy (min) + 2ty (t;=6ns) + t o (min)
Either tgpy Or trey must be satisfied for a read cycle.
twes and towp are not restrictive operating para-
meters. They are included in the data sheet as electrical
characteristics only. If twes = twes (min}, the cycle
is an early write cycle and the data out pin will remain
open circuit {high impedance} throughout entire cycle.
If tewp 2 tewp (min), the cycle is a read-write cycle
and data out will contain data read from the selected
cell. If neither of the above sets of conditions is satis-
fied the condition of the data out is indeterminate.
Test mode cycie only.

1-49




MB81257-10

MB81257-12
MB81257-15
Read Cycle
tre
tRAs
— Vin- K
RAS Vie— \‘ 1/ .
teeH, AP
¢ CSt
CRS treD le  thsh
tcas
— ViH-~
CAS Vi - \ / /
tASR | |tRAH  tasc tcan
ViH-"\A Row COLUMN
ADDRESSES |, "~ >< ADDRESS 4 ADDRESS |
!Rcsro—..
— ViH- —
WE ST
ViL- i / tcac
tRAC
D, Vou- HIGH.Z P S
ouT VOL" HIGH- | DATA

Write Cycle (Early Write)

tRC
tRAS
- _—
RAS x'” N
[
tcRs tcsH . i tRp—em|
RSH
tRCO tcas
— Viy— T\ / /
CAS ViL— \
tasr | [tRAH “tasc
'._— oatene ] e |—e{tcAH

/ COLUMN
 ADDRESS

Vin- ROW
ADDRESSES 11 >4, ADDRESS

weH

— Vin~—
WE Vi~
V-
Din V:E_
Vau—
DouT vg:—

D Don’t Care
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Read—Write/Read —Modify—Write Cycle

| tRwWC

— ViH- \_

I
!

[¢]
vl

WE
DouTt
! tRAC tps <—| I-—— toH
Oin
Don’t Care
Nibble Mode Read Cycle
tRrp
tras

- Vier Ty
RAS N % o\

‘Rcp fesH [=—"NC— tNRASH

tee—1 ]
TAS Y /‘_\_/_\‘ /
e

v
ADDRESSES

o - o & VALID VALID VALID VALID
our - HIGH-Z Y _DaTA DATA >—< DATA DATA
m Don't Core
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Nibble Mode Write Cycle thp
t
V |y RAS
AAS V::— N
t
SRSl M thcp  CsH ‘ e tnwasH| |tank

Vi L

&5 Vin— [=—tcAs—— \ /m

ADDRESSES

Din
Oour HIGH-Z
Don’t Care
Nibble Mode Read-Write Cycle
e
tRAs
RAS / \
InwRsH| | tRNH
[~——TtNRWC
CAS
ADDRESSES
WE
t twe
e trac—=| | WP toFF NCAC

Vou~ VALID VALID VALI VALID

Doyt Vou- rienz—{ | para P pata DATA DATA
1
tDs—] fer— DsS -1 toH
oH

Din Viu- VALID VALID VALID VALID

Vi DATA . DATA DATA DATA

D Don‘t Care
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RAS-only Refresh Cycle
NOTE: WE, D,y = Don't care, Ag = V|, or V,,_

RAS
ADDRESSES
{Ag to A7)
CAS
DouT VoL~ HIGH-Z
Don‘t Care
CAS-before-RAS Refresh Cycle
NOTE: Address, WE, Dy, = Don‘t care
RC
TRp

FAS Vin- tRAs x

Vi~ —/ \ / \

tern trcs tFcH 'RPC

=55 ViH=
CAS - . .

vi-—/ N « \

tore

Vou—— X
Dout oH 5 ,

VoL- HIGH-2

D Don’t Care
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!

P
>
i

ADDRESSES

WE (Read)

Dout

J— v
WE (Read-Write)

Hidden Refresh Cycle

Vig-—
Vic- N

tac J
b—‘apq
t.

TRAS

cRrs

L—‘nca

- tRG Y —

Vin~
VIL" o /

‘RAH

lasc

ROW
ADDRESS

RCS—=—
]

VALID DATA

Don’t Care

ADDRESSES

WE (Read)

Dour

WE (Write)

CAS-before-RAS Refresh Counter Test Cycle

ViR~

VikR~

Vou~

t——tcsH—

tcaH—e

COL. ADDRESS R

fcac

Voo~

VALID DATJA

Vin~ -
Vie i

"—"DH—’,

Vin~
Vi

L VALID DATA }(

m Don't Care
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DESCRIPTION

Simple Timing Requirement

The MB 81257 has improved circuitry
that eases timing requirements for high
speed access operations. The MB 81257
can operate under the condition of
tpep (max) = tcac thus providing
optimal timing for address multiplexing.
In addition, the MB 81257 has the
minimal hoid times of Address {tean),
WE (twen) and Dy (tpn). The
MB 81257 provides higher throughput
in inter-leaved memory system applica-
tions. Fujitsu has made timing require-
ment that are referenced to RAS
non-restrictive and deleted them from
the data sheet. These include tap,
twcr, tonr and tpwp. As a result,
the hold times of the Column Address,
Dy and WE as well as tewp (CAS
to WE Delay) are not ristricted by
taco-

Address Inputs:

A total of eighteen binary input address
bits are required to decode any 1 of
262,144 cell locations within the
MB 81257. Nine row-address bits are
established on the input pins (Ag
to Ag) and are latched with the Row
Address Strobe (RAS). Nine column-
address bits are established on the input
pins and are latched with the Column
Address Strobe (CAS). All row ad-
dresses must be stable on or before the
falling edge of RAS. CAS is internally
inhibited (or “gated”) by RAS to
permit triggering of CAS as soon as the
Row Address Hold Time (tgaw) speci-
fication has been satisfied and the
address inputs have been changed from
row-addresses to column-addresses.

Write Enable:

The read mode or write mode is selected
with the WE input. A high on WE
selects read mode, low selects write
mode. The data input is disabled when
read mode is selected.

Data Input:

‘Data is written into the MB 81257
during a write or read-write cycle. The
later falling edge of WE or CAS is a
strobe for the Data In (D, ) register. In
a write cycle, if WE is brought low

before CAS, D,y is strobed by CAS,
and the set-up and hold times are re-
ferenced to CAS. In a read-write cycle,
WE can be delayed after CAS has been
low and CAS to WE Delay Time (tcwp)
has been satisfied. Thus D,y is strobed
by WE, and set-up and hold times are
referenced to WE.

Data Output:

The output buffer is three-state TTL
compatible with a fan-out of two
standard TTL loads. Dataout is the
same polarity as data-in. The output is
in a high impedance state until CAS is
brought low. In a read cycle, or read-
write cycle, the output is valid after
tgac from transition of RAS when
tpep (max) is satisfied, or after 1.,
from transition of CAS when the
transition occurs after tgpep (max.)
Data remain valid until CAS is re-
turned to a high level. In a write cycle,
the identical sequence occurs, but data
is not valid.

Fast Read-While-Write cycle

The MB 81257 has a fast read while
write cycle which is achieved by precise
control 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
sate of WE when CAS goes low. When
WE is low during CAS transition to
low, the MB 81287 goes into the
early write mocde in which the output
floats and the common /O bus can be
used on the system level. Whereas, when
WE goes low after tewp following CAS
transition to low, the MB 81257 goes
into the delayed write mode. The
output then contains the data from the
cell selected and the data from Dy
is written into the cell selected. There-
fore, a very fast read write cycle {tpwe
= tre) is possible with the MB 81257,

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
addresses and the 8 column addresses.
The 2 bits of addresses (CAg, RAg) are

used to select 1 of the 4 nibble bits for
initial access. After the first bit is
accessed by normal mode, the remaining
nibble bits may be accessed by toggling
CAS high then low while RAS remains
low. Toggling CAS causes RAg and
CAg to be incremented internally while
all other address bits are held constant
and makes the next nibble bit available
for access. (See Table 1).

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
write operation is executed again
on subsequent access, the new data will
be written into the selected cell loca-
tion.

In nibble mode, the three-state control
of the Dgyy pin is determined by the
first normal access cycle.

The data output is controlled only by
the WE state referenced at the CAS
negative transition of the normal cycle
(first nibble bit). That is, when tycg™>
twes (mMin) is met, the data output will
remain high impedance state throughout
the succeeding nibble cycle regardless
of the WE state. Whereas, when tcwo >
tewo {min) is met, the data output will
contain data from the cell selected
during the succeeding nibble cycle re-
gardless of the WE state. The write
operation is done during the period in
which the WE and CAS clocks are low.
Therefore, the write operation can be
performed bit by bit during each nibble
operation regardless of timing con-
ditions of WE {twcs and tewp) during
the normal cycle {first nibble bit).

See Fig. 2.

Refresh:

Refresh of the dynamic memory cells is
accomplished by performing a memory
cycle at each of the 256 row-addresses
{Ag to A;} at least every 4 ms.

The MB 81257 offers the foliowing 3
types of refresh,

RAS-only Refresh;

The RAS only refresh aboids any out-
put during refresh because the output
buffer is in the high impedance state un-
less CAS is brought low. Strobing each
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of 256 row-addresses {AjtoA;) with
RAS will cause all bits in each row to
be refreshed. Further RAS-only refresh
results in a substantial reduction in
power dissipation. During RAB-only
refresh cycle, either Vy or V,_ is per-
mitted to Ag.

CAS-before-RAS Refresh;
CAS-before-RAS refreshing available on
the MB 81257 offers an alternate re-
fresh method. If CAS is held low
for the specified period (tgcg) before
RAS goes to low, on-chip refresh
control clock generators and the refresh
address counter are enabled, and an
internal refresh operation takes place.
After the refresh operation is perform-
ed, the refresh address counter is auto-
matically incremented in preparation
for the next CAS-before.RAS refresh
operation,

Hidden Refresh;

A hidden refresh cycle may takes place
while maintaining latest valid data at
the output by extending the CAS active
time. For the MB 81257, a hidden
refresh cycle is CAS-before-RAS refresh.

The internal refresh address counters
provide the refresh addresses, as in a
normal CAS-before-RAS refresh cycle.

CAS-before-RAS Refresh Counter Test
Cycle:

A special timing sequence using CAS-
before-RAS counter test cycle provides
a convenient method of verifying the
functionality of CAS-before-RAS re-
fresh activated circuitry. After the
CAS-before-RAS refresh operation, if
CAS goes to high and 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 address, consisting of a row address
(9 bits) and a column address (9 bits),
to be accessed can be defined as fol-
lows:

"A ROW ADDRESS — Bits Ap to A,
are defined by the refresh counter.
The bit Ag is set high internally.

*A COLUMN ADDRESS — All the bits
Ay to Ag are defined by latching
levels on Ag to Ag at the second
falling edge of CAS.

Table T — NIBBLE MODE ADDRESS SEQUENCE EXAMPLE

SEQUENCE NIBBLE 8IT RA; ROW ADDRESS CAg
RAS/CAS (normal mode) 1 0 10101010

toggle CAS (nibble mode) 2 1 10101010 0
toggle CAS (nibble mode}) 3 0 10101010 1
toggle CAS (nibble mode) 4 1 10101010 1
toggle CAS (nibble mode) 1 0 10101010 0
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Suggested CAS-before-RAS Counter Test

Procedure

The timing, as shown in the CAS-before-

RAS Counter Test Cycle, is used for

the following operations:

1) Initialize the internal refresh address
counter by using eight CAS-before-
RAS refresh cycles.

2} Throughout the test, use the same
column address, and keep RAS8 high.

3) Write “low’’ to all 256 row address
on the same column address by using
normal earty write cycles.

4) Read “low” written in step 3) and

check, and simultaneously write

"high” to the same address by using

internal refresh counter test read-

write cycles. This step is repeated

256 times, with the addresses being

generated by internal refresh address

counter.

Read “‘high” written in step 4) and

check by using normai read cycle for

atl 256 locations.

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

5

COLUMN
ADDRESS

10101010
10101010
10101010

10101010
10101010

input addresses

generated internally

sequence repeats
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Fig. 2 — Nibble Mode

1) The case of first nibbie cycle is Early write
s\ Y
& _f _/ \_/ \ /\ /T
\ /S

DouT )

L—Early Write—-l-—No Ope.: L Write l Writ

{Add. Increment)

2) The case of first nibble cycle is delyed write {Read-Write)

AR\ /[

m T\ e Y o

Dour | H—

L—Rﬂd-w"‘.———l‘_ﬂmgAnr __l Read l R ,.m“'__l
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Table-2 FUNCTIONAL TRUTH TABLE

RAS | CAS WE Din Dout Read Write Refresh Note

H H Don’t Care | Don’t Care High-Z No No No Standby

L L H Don‘t Care | Valid Data Yes No Yes Read

L | v L Valid Data | High-Z No Yes ves | Early Wite
twes2twes (min)
Delayed Write or Read-Write

L L L Valid Data | Valid Data Yes Yes Yes {twes < twes (mMin) or
tewp 2 tewo (min))

L H Don’t Care | Don’t Care High-2 No No Yes RAS- only Refresh
CAS-before-RAS Refresh Valid

L L Don’t Care | Don’t Care | Valid Data No No Yes data selected at previous Read
or Read-Write cycle is held.

H L Don’t Care | Don’t Care High-Z No No No CAS disturb.

1
Fig. 3 — CURRENT WAVEFORM (Ve =5.5V, Ty =25°C)
RAS/CAS Cycle Hidden Refresh Cycle RAS-only Refresh Cycle Nibble Mode Cycle
RASF— / \[ \ N -
CAS E 4 7~ Vg
[

2 160 :

: i A A

8 120 l \ !

T 80 \ 4 —J»f—ﬁ

wol— J A \ |

\
xﬁ\’l NN

50 ns/Division
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Fig. 4 — NORMALIZED ACCESS TIME Fig.5 — NORMALIZED ACCESS TIME
vs SUPPLY VOLTAGE vs AMBIENT TEMPERAUTRE
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Fig. 6 — OPERATING CURRENT Fig. 7 — OPERATING CURRENT
vs CYCLE RATE vs SUPPLY VOLTAGE
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lcecz, REFRESH CURRENT 1 (mA) lccz. STANDBY CURRENT {mA)

lcca, NIBBLE MODE CURRENT (mA)

Fig. 10 — STANDBY CURRENT
vs AMBIENT TEMPERATURE

Vec=5.5V
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Fig. 12 -~ REFRESH CURRENT 1
vs SUPPLY VOLTAGE
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Fig. 14 — NIBBLE MODE CURRENT
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lce3. REFRESH CURRENT 1 {mA)
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Fig. 11 — REFRESH CURRENT
vs CYCLE RATE
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Fig. 13 — NIBBLE MODE CURRENT
vs CYCLE RATE
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V14 AND V(, ADDRESS AND DATA

RAS, CAS AND WE

Vi AND V. RAS, TAS AND

Iccs. REFRESH CURRENT 2 (mA)

INPUT VOLTAGE (V)

INPUT VOLTAGE (V)

Fig. 16 — REFRESH CURRENT 2
vs SUPPLY VOLTAGE
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Fig. 18 — ADDRESS AND DATA INPUT
VOLTAGE vs AMBIENT TEMPERATURE
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Fig. 20 — RAS, CAS AND WE INPUT
VOLTAGE vs AMBIENT TEMPERATURE
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Fig. 17 — ADDRESS AND DATA INPUT
VOLTAGE vs SUPPLY VOLTAGE
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Vee. SUPPLY
VOLTAGE (V)

Icc, SUPPLY
CURRENT (mA)

‘IoL, OUTPUT CURRENT (mA)

250

Fig. 22 — OUTPUT CURRENT
vs OUTPUT VOLTAGE
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Fig. 24 — CURRENT WAVEFORM
DURING POWER UP
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Fig. 23 — OUTPUT CURRENT
vs OUTPUT VOLTAGE
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MB81257-10
MB81257-12

PACKAGE DIMENSIONS

Standard 16-pin Ceramic DIP (Suffix: -C)

DIP-16C-AD3

MB81257-15

16-LEAD CERAMIC (METAL SEAL)DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-A03)

)

. +.015, +0.38 ! +.005 +0.13
.047‘005(1.20 o 13) —i »«—meimzto,.zs

~0.0B)

© 1988 FUJITSU LIMITED D160355-3C

=TT 0°t09°
¥ i
R.050(1 27]
REF ° +.008
285 510 1300:.010
INDEX AREA (7.49%0-20 (7.62:9.25)
2 -0.25 |
N )
y |
! 1
| " - o .010+.002
+ +0.
77670 e 09.717 00 (0.25:0.05)
—={ = 050(1.27)MAX
| f 1
T
.200(5 08IMAX
1 134:.014
[ (3.40+0.36)
- u o
.1002.010 L 032081 [ 0322012
(2.5410.25) REF | {0.81:0.30)
- L
.700(17.78)REF '

Dimensions in
inches (millimeters)
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PACKAGE DIMENSIONS

Standard 16-pin Ceramic DIP (Suffix: -C}

DIP-16C-A04

16-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-16C-A04}

=== 0°t09°

—_
) T
H |
R.030(0.76). '\ 008
TYP 295 510 300+.010
+0.20 17.62:0.25)
INDEX AREA 1748 525!
INDEX AREA,
/_l \
! 1
| | 010,002
| i {0.25:0.05)
+.024 +0.61
7767028 11971708 )
.043(1.09)TYP
*—1‘ T-O—.OSO(LZ?)MAX {x4 PLCS)

P

.200(5.08)MAX

|

=is

.134:.014
| (3.400.36}
100-.010 _| ‘ ! ‘ ] |.032080 | ‘ L
@ss029) T [T T REF | (089:038)
'L ’ 700(17.78)REF !
+.012 +0.30 +.005 +0.13
0507 07241.27"0:3% F~—0187-00%10.46°0.1%)
Dimensions in
© 1988 FUJITSU LIMITED D160445-2C inches {miltimeters)
|
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PACKAGE DIMENSIONS

Standard 16-pin Ceramic DIP (Suffix: -Z)

DIP-16C-C04
16-LEAD CERAMIC {CERDIP} DUAL IN-LINE PACKAGE
(CASE No. : DIP-16C-C04} N
/ Cro15°
] 9P 9P g B _ TP g P TP M D — 7 /
R 025(0.64)
REF N 288* 014
004 .319:.006
(7.32+038, (8.10:0.15) -3007.621TvP
~0.10
4{ x /
+.028

760 oo =

{1930_g 1) 9% 002 |

— +0.10,

f— 05041 27)MAX {0.25 o, 05)

H .200(5.08IMAX
4 l
.134:.014
(3.40:0.36)
.100+.010 oaz(osn 032:.012
(2.640.25)
7oon7 T8IREF | 081:030!
-080"992 +.005
W m" P
1. 52+ 40.13,
{ %) 10.46°033)
©1988 FUJITSU LIMITED D1603254C ic:\:’:»;;"l‘:v?kili:.tcrsi

1-65



MB81257-10
MB81257-12
MB81257-15

PACKAGE DIMENSIONS

Standard 16-pin Plastic DIP {Suffix: -P)

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M03)

+.008 +020
7661398 19.457 320

wmoext 1M MMM

15" MAX

N 260+.010 .300 (7.62)
(6.6010.25) TYP

14

S L R S R S =

047t 912 047+ 012
1.20£33%

(1207939

+0.11
025501

-
a8

] .183 (4.65} MAX

118 (3.00) MIN
o1g+-008 |
.050 {1.27) 100 (2.54) 10002 020 (0.51) MIN
MAX TYP i (°-45i8f3>g)

Dimensions in

© 1988 FUNTSU LIMITED D16030S-3C inches {millimeters)

Standard 18-pin Plastic LCC (Suffix: -PD)

18-LEAD PLASTIC LEADED CHIP CARRIER
(CASE No.: LCC-18P-M04)

+0.15,

+.008,
322+ 006 134 _ 0021340 _ ¢, 05!

{81810.13)

.060{1.52) MIN

| ] Os0t1 21N
025(0.64) MIN
] 'T»—‘—t

527+.005

. ‘(‘33|9.to.\3)
|

4801 003

{12.45+0.08)

468+.020
{11.891051)

R.030(0.75) TYP
150(3.81)

026(0.66}

T
! +.002
- 001
3005,
0 _0.02!

008

{0.21

| -
[ .01710.43)

TYP
263+.020
(6.68£0561

{3 LEAD No.
ions In

Dimens
© 1989 FUJITSU LIMITED C18019S-1C inches (millmeters)
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MB81257-10

MB81257-12
MB81257-15
Standard 16-Pin Plastic ZIP(Suffix: -PSZ}
PIN ASSIGNMENT
LEAD
Z1P-16P-M0O1
16 LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE
{CASE No.: ZIP-16P-M01)
803+ 00820 40+ 0:20 112+ .008
—.012 0.30 (2.85+0 .20}
Va
INDEX 260+.010
(6.60+0.25) 312+.013
(7.93+0.33)
— _ us
1 H H H /
' W W 010+ 002 118(3.00) MIN
| } U U ! H U | {0.25+0.05) |
050(1.27) 020+ .004 ‘ 100(2.54) TYP
TYP TTTT0.50£0.10) (ROW SPACE)
(BOTTOM VIEW) \ N
16 Dimensions in
© 1988 FUJITSU LIMITED Z1600154C inches (millimetres)
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PACKAGE DIMENSIONS

Standard 18-pin Ceramic LCC (Suffix: -TV)

LCC-18C-FO4

18-LEAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
{CASE No.: LCC-18C-Fo4)

PIN NO.1 INDEX ROVAOIOITYP _ 025064) o701.78)
WPLCS ve
° 415292} ) !
TYP 185(3.90)
‘ TYP
| [ ]
| 200(5.081
48501232) TYP ":":[;‘0 1 R.008(0.201TYP
A X /NBPLES)

.500((!2 01

|
o

nQoo
X

I nonon 1
i
K
uJuguRy)

,059“_7771— 445(3.681
TYP TYP

‘
o
3=
3|

0501127 [ loesn e
.280(7.1%} 11512.821 TYP
79607 401 eax !53‘1'3’11»
19514951 TYP

“Shape of Pin 1 index: Subjact to change without notice

Dimensions in
inches (mikimeters)
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