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MOS Memorles FUJITSU

MB8264A-12-W, MB8264A-15-W
NMOS 65,536-Bit Dynamic

Random Access Memory With
Wide Temperature Range

—

The MB8264A-W is a 84K x 1 dynamic RAM intended for operation
over the case temperature range —55°C to 110°C. The part is also
available with Fujitsu's 883B high reliability screening.

Description

The MB8264A-W design has been optimized for high speed high T
performance applications such as mainframe memory, buffer
memory, and peripheral storage where low power dissipation, com- P, .
pact layout, or wide temperature range operation are required. Ve

The MB8264A-W has fully TTL compatible inputs and output. It -
opetates on a single +5V = 10% power supply. An on chip
substrate bias generator provides high performance operation. The
MBB8264A-W contains on-chip latches for the address inputs and
for the data input.

The MBB264A-W s fabricated with Fujitsu's advanced silicon gate
NMOS double layer polysiticon process. This process along with

the use of single transistor storage celis permits maximum clrcuit
density and minimum chip size. Multiplexed row and column ad-
dressing allows the MB8264A-W to be packaged in a standard 16-pin
OIP.

Features 1~

B Wide Yemperature Range
TC= ~55°C to 110°C

& 65,536 x 1 organization

B Row Access Time:
120 ns max. (MB3264A-12-W)
150 ns max. (MB8264A-15W)

@ Cycle Time:
230 ns min. (MB8264A-12-W)
260 ns min. (MB8264A-15-W)

B 1 ms/128 cycle refresh

8 RAS-Only and Hidden Refresh

& Read-Modity-Write capability

& Page Mode capabiiity

A Common VO capabllity using
the sarly write operation

@ Output unlatched at cycle end
aliows extended page boundary

# R twen, tong are

B Low Power (Active) sliminated
305 mW max. (MB8264A-12-W) & 883B processing avalilable
275 mW max. (MB8264A-15W)
33 mW max. (Standby)
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Capecitance
Ta=25°C) Parameter Symbol Typ Max Unit
Input Capacitance Ay ~ A;, D Ciny - 5 pF
Input Capacitance RAS, CAS, W Cinz - 8 pF
Output Capacitance Doy Cour — 7 pF
Recommended Opersating
Conditions Operating
(Referenced 10 Vgq) Parameter Symbel - Min  Typ  Max  Unt  gqnperature (case)
: Ve 45 5.0 55 v
S Voltage
upply Voltag Ves 0 0 0 v
Input High Voltage, all inputs  V,,, 2.4 - 6.5 v -65°Cto +110°C
Input Low Voltage, all inputs V. -10 - 0.8 \
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MB8284A-12-W

. MB8264A-18.W -
AC Charaoteristios
(Recommended operating MBS264A MBS8264A
conditions unless otherwise 12-A 18-W
noted)) Parameter Motes Symbol Min: Max Min Max Unit
(Notes 1,2, 3)

Time between Refresh taer - 1 - 1 ms

Random Read/Write Cycle Time tac 230 - 260 — ns

Read-Write Cycle Time tawe 265 - 280 — ns

Page Mode Cycle Time tpe 120 — 145 — ns

Page Mode Read-Write Cycle Time trawe [ Y— 180 — ns

Access Time from RAS B tc - 120 — 180 ns

Access Time from CAS B B tac - & - 75 ns

Output Buffer Turn off Delay torr 0 35 0 40 ns

Transition Time ty 3 50 0 0 ns

RAS Precharge Time tap 100 — 100 — ns

RAS Putse Width taas 120 10000 150 10000 ns

RAS Hold Time trss 60 - 75— ns

TAS Precharge Time (Page mode only) tep 50  — 60  — ns

CAS Precharge Time (All cycles except page mode) tepn 30 —_ 30 - ns

CAS Pulse Width leas 60 10000 75 10000 ns

CAS Hold Time [ 120 — 150 ~ ns

FAS to CAS Delay Time O 8 taceo 20 &0 25 75 ns

CAS to RAS Precharge Time epp 0 - 0 - ns

Row Address Set Up Time tasr 0 - Y - ns

Row Address Hold Time tran 10 - 15 - ns

Column Address Set Up Time tasc 0 - 0 - ns

Column Address Hold Time lean 15 -~ 20 - ns

Read Command Set Up Time tacs 0 — 0 - ns

Read Command Hold Time Reference to CAS tacw 0 - 0 - ns

Read Command Hold Time Relerenced to RAS [ 20 - 20 - ns

Write Command Set Up Time B twes i) — 0 — ns

Write Command Hold Time twen 25 - 0 - ns

Write Command Puise Width twp 25 - 30 - ns

Write Command to RAS Lead Time [T 40 — 46 - ns

Write Command to CAS Lead Time tow 40 — 45 - ns

Data tn Set Up Time tos 0 — 0 —_ ns

Data In Hold Time ton 25 - 30 — ns

CAS 1o WE Deiay towo 50 — 60 — ns

RAS 1o WE Delay B tawo - 120 -— ns

Notes:

1) An initial pause of 200 xs is required atter power-up referance point only; if taep is greater than the
followed by any 8 RAS cycles before proper device specifiad tacp (Max) limit, then access time is con-
operation is achieved, trolied exclusively by tcac.

2 AC characteristics assume iy = Sns. 8) tpcp (Min) = tay (MiN) + 2Ar(ty = 5ns) + lage

3V, (min) and V,_(max) are reference levels for {min).
measuring timing of input signals. Also, transition 9 twes: lowp 3nd trwp &re not restrictive operating
times are measured between V), (min) ar‘n.ﬂ Vi imax). ;’:cm?f:ﬁamze‘::t:g‘ﬁ lx;\ l:,::s d:\a‘ shee(tmaiz)

0 Aosumes tatloco < eco man ncois e e sy wi e a5 ot o
table, lpac Will increase by the amount that tpep ex- :r:'tli::?:c;:::mn circuit (high impedance) throughout
ceeds the value shown. M towp 2 towp (i) 20d tawp = tawp (Min). the cy-

5 Assumes that tacp 2 teep (Max). cle is a read-wrlte cycle and data out will contain data

6) Measured with a load equivalent to 2 TTL ioads and read from the selected cell. if neither of the above
100 pF. sets of conditions is satisfied the condition of the

7) Operation within the teg (Max) limit insures that data out is indeterminate.
trac Can be met. tgcp (Max) is specified as a 10) Either tpay Of Icy Must be satisfied for a read cycle.
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264A-12-W
usggelhd 8-W
pc Characteristios
ommended operating Parameter Symbol Min Max Unit
) h

w;‘:;';m’ unless otherwise OPERATING CURRENT* MBB264A.-12.W 55

notec. Average Power Supply Current —_— e —  mA
(RAS, cycling; tac = min) MBB264A-15W 50
STANDBY CURRENT ( 8 mA
Standby Power Supply Current (RAS = CAS =V, o2
REFRESH CURRENT " MB8264A.12-W 40
Average Power Supply Current —_—— e —_ mA
(CAS = V,,,, RAS cycling; tae = min) MB8264A.15W 35
PAGE MODE CURRENT* MB8264A-12.W 40
Average Power Supply Current —_— e - mA
(RAS = v, , CAS cycling; tac = min) MBB8264A.15W 35
INPUT LEAKAGE CURRENT
Input Leakage Current, any Input hy -10 10 uA
OV V) s 5.5V, Ve = 5.5V, Vgg =0V, all other pins not under test = 0V)
OUTPUT LEAKAGE CURRENT ; -10 10 WA
(Data out is disabled, 0 < Vg < 5.5) oy
OUTPUT LEVELS
Output High Voltage (Io = — 5mA) Vou 2.4 v
Output Low Voltage (lo = 4.2mA) Voo 0.4 v

Nots *: | Is dependent on output loading cycle rates. Specified values are obtained with the output

open.
Description
Address Inputs for the Data In (Dy,) register. In row-address doesn't change.
a write cycle, If is brought Thus the power dissipated
:d:’or':;s°:ﬂ:';$:nr::?gdi?gu' low (write mode) before CAS, the negative going edge of
decode any 1 of 65,538 storage D, I8 strobed by CAS, and the is saved. Further, access and
cell locations wlthlf"o the set-up and hold times are cycle times are decreased
MBA264AW. Elght row-address referenced to CAS. in a read- because the time normalty
bits are established on the In- write cycle, WE wili be delayed required to strobe a new row-
put pins (A, through A,) and until has made Its negative  address is eliminated.
latched with the Row A ddress transition. Thus D, Is strobed
Strobe (RAT). The eight column- zymviaéngf:}xgé"?o"%g RAS-Only Refresh
address blts are established on Refresh of the dynamic memory
the Input pins and latched with Data Output cells is accomplished by
the Column Address Strobe performing a memory cycle at
(CAS). All Input addressas must  The output buffer Is three-state  each of the 128 row-addresses
be stabled on or before the TTL compatible with a fan-out (Ao ~ Ag at least every two milik-
falling edge of RAS. CAS Is in- of two standard TTL loads. seconds. During refresh, either
ternally Inhiblted (or “gated’ Data-out is the same polarity as  V, of V,, is permitied for A,
RAS to permit triggering of data-in. The output Is in a high H]k'sonly refresh avoids any
as soon as the Row Address impedance state untlt TAS is output during refresh because
Hold Time (1g,,) specification brought iow. In a read cycle, or the output buffer is in the high
has been satistied and the ad- a read-write cycle, the output is impedance slate uniess Is
dress Inputs have been valld aftef tp,c from the transi- brought low. Strobing each of
changed from row-addresses to  tion of when taep (Max) Is 128 row-addresses with RAS
column-addresses. satisfled, or after te,c from the wilil cause all bits in each row
transition of CAS when the 1o be refreshed. Further RAS-
Write Enable transition occurs attef 1o only refresh results in a sub-
e read mode or wite made is 5% jg rorumed o & high tevel.  sipation
selected with the WE input. A In a write cycle the identical se-
logic high on WE dictates read  o0ne0 oceurs, but data s not  Hidden Refresh
mgg: '82,‘: I'::u‘t";‘g::;l';g" valid. RAS-ONLY REFRESH CYCLE
. may take place while
when read moda is selected. Page Mode malntaining valid output data.
Data Input Page mode operation permits This feature is referred to as
pu strobing the row-address into Hidden Refresh.
Data Is written into the the MB8264A-W while
MB8264A-W during a write or malintaining RAS at a logic low Hidden Refresh is performed by
read-write cycle. The last falling  throughout all successive holding CAS as v, from a f K
edge of WE or CAS Is a strobe memory operations in which the  previous memory read cycle. it
FUJITSU )
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MBS264A-12-W
MBO204A-18-W
Timing Diagrams
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MBS204A-12.W
MBE264A-15.W

Timing Diagrams, Continued

Page Mode Read-Write Cycle
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MBO2C4A-12-W
MBB8264A-186-W

Timing Diagrams, Continued

Page Mode Read Cycle
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