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T ACCESS MEMORY  Buclizihnnll

65,536-BIT DYNAMIC RANDOM ACCESS MEMORY

The Fujitsu MB 8264A is a fully decoded, dynamic random access memory
organized as 65,536 one-bit words. The design is optimized for high-speed,
high performance applications such as msinframe memory, buffer memory,
peripheral storage and environments where low power dissipation and com-
pact layout is required.

Multiplexed row and column address inputs permit the MB 8264A to be
housed in a standard 16 pin DIP and 18 pad LCC. Pin-outs conform to the
JEDEC approved pin out.

The MB B264A is fabricated using silicon gate NMOS and Fujitsu‘s advanced

Double-Layer Polysilicon process. This process, coupled with single-transistor CERA?QECRPD?'SKAGE
memory storage cells, permits maximum circuit density and minimal chip size, DIP-16C-C04
Dynamic circuitry is employed in the design, including the sense amplifiers.
Clock timing requirements are non-critical, and power supply tolerance is very
wide. All inputs and output are TTL compatible.

® 65536 x 1 RAM, 16 pin DIP/18 ® RAS-only and Hidden refresh

pad LCC capability
® Silicon-gate, Double Poly NMOS, ¢ Read-Modify-Write and Page-Mode
single transistor cell capability
® Row access time, ® Common /0 capability using PLA;EEG‘:,Q%%AGE
100 ns max (MB 8264A-10) Early Write operation
120 ns max (MB 8264A-12) ® Output unlatched at cycle end LOC-18C-F02: See Page 1191
150 ns max (MB B264A-15) allows extended page boundary -
® Cycle time,. and two-dimensional chip select p",j ASSIGNMENT
190 ns min (MB 8264A-10) ® On-hip latches for Addresses and '
230 ns'min (MB 8264A-12) Data-in \_J y
260 ns min (MB 8264A-15) . Ne(de 0] vas
o Singl V Supply. £10% tol ® tar.twcr, toHR are eliminated ow[]? [}y
Single +5 p? v.= 1olerance o Standard 16-pin Ceramic (Cerdip) we(]s 1[Joaur
Low power (active) DIP: Surfix-Z as[e  ror [
275 mW max (MB B264A-10) Standard 16-pin Plastic W[Js VY 2[0as
248 mW max (MB 8264 A-12) DIP: Surfix-P A,cg ]
220 mW max (MB 8264A-15) Standard 18-pad Ceramic sk 0[] 4
22 mW Standby (max) LCC: Surfix-TV vee(]s s[Jar
® 2ms/128 refresh cycles
D, ch a3
1N 83
3 e
ABSOLUTE MAXIMUM RATINGS (See NOTE) o
Rating Symbol Value Unit g%—! :*, :: ::“‘"
Voltage on any pin relative to Vgg Vin. VouTr ~1to +7 v :: s.: :.05:. .::" :C
Voltage on Ve supply relative to Vgg Vee -1 10 +7 v a3 i A:
s Ceramic T ~55 to +150 ¢ L
torage temperature Parre STG 55104125 TATE TN,
= Power dissipation Pp 1.0 w Vee :
§ Short circuit output current 80 mA — :
- prs
t L]
.'c:.IE NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM .T,.'L'.‘,,,d?,'.c.f,,f"é‘;;':;.cﬁ:':gn‘»:hp.'ﬁiff volt-
‘i‘ RATINGS are exceeded. Functional operation should be restricted to azes or electric fields. Hov;:ver klt is ad:\«':g
oy . . . . . that normal precautions taken to
the conditions as detailed in tr?e operatfonal sections of this data epplication of any voltage hightr than maxi-
sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance
*E periods may affect device reliability. circuit. . ‘
==
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Fig. 1 — MB 8264A BLOCK DIAGRAM :
@
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SUBSTRATE ~——Vce
81AS GEN. GND .
-APACITANCE (74 -25°c)
Parameter Symbol Typ Max Unit
Input Capacitance Ag~A3, D,y Cing 5 oF
input Capacitance RAS, CAS, WE Cinz 8 pF
Output Capacitance Doyt CouT 7 pF
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MB 8264A-12 FUirrgy
MB 8264A-15 HNEENRNg
{Referenced to Vgs)
. . Operating
Parameter Symbol Min Typ Max Unit Temperature
Supnly Vol Vee 4.5 5.0 5.5 \Y/
upply Voltage
Vss 0 0 0 1
{nput High Voltage, all inputs Vik 2.4 6.5 \' 0°C 1o +70°C
Input Low Voltage, alt inputs Vie* -1.0 0.8 \'4
Note * : The device can withstand undershoots to the -2V level with a pulse width of 20 ns.
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Unit
OPERATING CURRENT * MB 8264A-10 50
Average power supply current MB 8264A-12 leca 5 45 mA
(RAS, CAS cycling; tyc = min) MB B264A-15 R 40
STANDBY CURRENT | 4 mA
S ccz2 !
Standby Power supply current (RAS = CAS =V ) ;
{
REFRESH CURRENT * MB 8264A-10 38
Average power supply current MB 8264A-12 lcca 35 mA
(CAS =V, .RAS cycling; tac =min) MB 8264A-15 31
PAGE MODE CURRENT® MB 8264A-10 35
Average power supply current MB 8264A-12 lcce 32 mA
{(RAS = V,_, CAS cycling: tpc = min) MB 8264A-15 28
INPUT LEAKAGE CURRENT
Input leakage current, any input hiew -10 10 HA
(OVgV“\; S5.5V, Vcc=5.sv, Vss=ov, all other pins not test=0V)
=y
RRENT
OUTPUT LE{\KAGE CcuU o) 10 10 uA
{Data out is disabled, OVEV o 7$5.5)
T
OUTPUT LEVELS
QOutput high voltage {lgn = -5mA]) Vowu 24 v
loL = 4.2mA Vou 0.4 v
Output low voltage {lg ) ]

Note * : Ic¢ is dependent on output loading and cycle rates. Specified values are obtained with the output open. .
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gEEEE MB 8264A-10
FUJITSU MB 8264A-12
gEETENEL MB 8264A-15

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
[ Parameter Symbol M8 8264A-10 MB 8264A-12 | MB 8264A-15 Unit
Min Max Min Max Min Max

Time between Refresh tREF 2 2 2 ms

| Random Read/Write Cycle Time tac 190 230 260 ns

" Read-Write Cycie Time tawe | 230 265 280 ns
Page Mode Cycle Time tec 105 120 145 ns
Page Mode Read-Write Cycle Time teawe | 135 155 180 ns
Access Time from RAS 4] taac 100 120 150 ns
Access Time from CAS tcac 50 60 75 ns

" Output Buffer Turn Off Delay tors 30 0 35 0 40 ns
Transition Time ty 3 50 3 50 3 50 ns
RAS Precharge Tim tre 80 100 100 ns
RAS Pulse Width tras 100 | 10000! 120 |[10000 150 | 10000 ns
RAS Hold Time trsH 50 60 75 ns
CAS Precharge Time (Page mode only) tep 45 50 60 ns
CAS Precharge Time (All cycles except page mode) tepn 20 20 .25 ns
CAS Pulse Width teas 50 10000, 60 10000, 75 10000 ;| ns
CAS Hold Time tesm 100 120 150 ns
RAS to CAS Delay Tim taco 20 50 20 60 25 75 ns
CAS to RAS Precharge Time tcre 0 0 ns
Row Address Set Up Time tasr 0 0 ns
Row Address Hold Time thamM 10 10 15 ns
Column Address Set Up Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 20 ns
Read Command Set Up Time thcs 0 0 0 ns
Read Command Hold Time Referenced to CAS treH 0 0 0 ns
Read Command Hold Time Referenced to RAS I tRAH 20 20 20 ns
Write Command Set Up Time o twes 0 0 0 ns
Write Command Hold Time tweH 20 25 30 ns
Write Command Pulse Width twe 20 25 30 ns
Write Command to RAS Lead Time trwL 35 40 45 ns
Write Command to CAS Lead Time tewe 35 40 45 ns
Data In Set Up Time tos 0 0 0 ns
Data in Hold Time ton 20 25 30 ns
CAS to WE Delay ] tewn 40 50 60 ns
RAS to WE Delay ) tawo | 90 110 120 ns
RAS Precharge to CAS Hotd Time (RAS-only refresh) | tppc 20 20 20 ns
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Notes:

An initial pause of 200 us is required after power-up
followed by any 8 RAS cycles before proper device
operation is achieved.

AC characteristics assume ty = 5ns.
Vi (min) and V,_ (max) are reference levels for
measuring timing of input signals. Also, transition

times are measured between V,,, {min} and V,_ (max}.

Assumes that tpep € tpep (Max). It tpcp is greater
than the maximum recommended value shown in this
table, tpac will increase by the amount that tpep
exceeds the value shown.

Assumes that tpep > tacp (maxl)

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

Operation within the tgcp (max) limit insures that

MB 8264A-10 il
MB 8264A-12 FUJltgy
MB 8264A-15 HillfHiEmg

reference point only; if tgep is greater than the
specified tpcp (max) limit, then access time is
controlied exclusively by tcac.

taco {min) = tgan (Min} + 2ty {ty=bns) + tasc (min}

BE

twes. lcwo and tpwp aré not restrictive operating
parameters. They are included in the data sheet as
electrical characteristics only. If twecs 2 twes (min)
the cycle is an early write cycle and the data out pin
will remain open circuit {high impedance) throughout
entire cycle.

It tewp 2tcwp (Min} and tawp 2 tawp (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 satisfied the condition of the data
out is indeterminate.

—
-~

€ither tpan Of tacw must be satisfied for a read

trac (max) can be met. tpep {max) is specified as a cycle.
Read Cycle
— [ tac
 ad . o -~ tRAS ‘*—‘“—‘—‘—-“I
RAS *
Vi . ~—
tCsM
tCRP - .
b - RO~ _4—;
N V) .
CAS V'“ / \ \k
e -
) . ~ -——1CPN—
tasr . tRAN lascC tcam
Vin- ROW COLUMN
ADDRESSES , " ADDRESS ADDRESS |
i~ tRAH
trCs —~ = »__..i tRCH be—
WE ://m - y ‘ \
't - --—tcac— -
!
' trac —={ ——10FF
Vou - f VALID {
[») HIGH.2 y
ouT VOL - DATA *
D Don’t Care
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Sl MmB 8264A-10
JITSU MB 8264A-12
Sl MB 8264A-15

Write Cycle {(Early Write)

tnc
v tRAS Vrﬁ
RAS M- N \
Vi~ A /
tchP IcsH
tASH tae
tRCcD tcas
J— Vin—: 4 ) r
CAS '
ViL—. \ 3 / /
——tcpPN—
taSR tRaM 'ASC
ot o] | tcan
Vik- ROW COLUMN
ADDRESSES V-t ADDRESS ADDRESS
twi '
= W ]
— Vi~ J twe
WE Vi~ N | |
._-...' b= tDS |~=—1Dn~
Vin~- VALID -
Oin Vit DATA —
v -—
Dout vg:_ HIGH-Z
D Don’y Care
Read -Write/Read —~Modify —~Write Cycle
tRwC
tRas
Vin- \ \
RAS Vi~ . \L —
CRF - . ‘csH RSN AP
‘RcD - tcas i
— Vil
o 7 \ /1 /) \
| 1 -
tasa| | tran  'asc tcAM cen-=
Viy~ ROW COLUMN .
ADORESSES \,,"_ ¢ ADDRESS 4 ADDRESS —
] tAaWD I—“cwr—“
tewD tRwL
. Vik- -
WE V- 1
tcac we e lOFF
VOH- 44
Oourt Ver- HIGH-Z
tRAC
Viu-F TN
Oin Vi ,é%fi;;‘g,f-.
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MB 8204A-14 - ~-...,
MB 8264A-15 —‘

-~

Page Mode Read Cycle

lras

"
"

' 'RSH [=—tRp
e t=—fcag—e] -—‘cn.sz :

1
tasc -‘—-1 CAN cAK

—— Vig—
S

tASH"‘" ——t

Vv -

ADORESSES '™ )q
1
‘CA _..1 .
t
'Rac R OFF L tOFF tOFF

Vv, -
Dour OH HIGH-Z z:g : &

Vou- L v

‘Rcs ]  p—tRAH

'ncs—~1 e tRCH —_-l o R C H—emr]
— Vig™ X 4
WE
Vie- .—_/ \./ \
D Don’t Care
Valid Data

Page Mode Write Cycle

tRAS
RS Vin - \
5 Vi~ \ it y,
~  tASH - oo j=-tRP
= --lcas
CAS
icamH 1asc b —-od SO A
e l i
Vin I coL. K
ADDRESSES , " X " aD0.
14 [
IWCH~ -
We twes f"":\" t- twes
" !
»‘WP-J ' l ‘ ‘“‘WP.J
tps he 1D = tos F1DH
o Vim-~ VALID VALID " VALID
IN Vi~ DATA \__DATA ; DATA |
Vak=— "
Dour HIGH-Z

VoL~
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@J’“‘"’""f" MB 8264A-10
FUJITSU MB 8264A-12
' MB 8264A-15

e
s

Page Mode Read-Write Cycle
tRas pa——tRP ]
— Vi~
RAS N N ) N
teRp tr———t g ] tRSH
’ | t
o | tRCO—t=—tcas— =—'PRWC
RN AN AN /
CAS
VIL'—/ ‘CPNJ
tRaH tasc tep tcas | | tasc _tewe
tASR oo loeq tcAH —] |
\ AR Fesr
Vin~ ROW coL K cotL >( cOoL
ADDRESSES v.L-} Roo X ADD 4 ADD _p/\A00
tewD towi|tasc - ‘CAH 1nch: et vL
TRCS p=di s.——‘. - y t
tRWD ASCl==—l ==tewp CWL |- SEE s
WE Vin® 7 N /1 f TN/
V“_' ' "
tcac 1 - '
L-—ﬁ l OFF twp t toFF
fose— T ——— 1 .l oo tOFEE CAC'
RAC wP tecac
Vou~ AT TVALID VALID X, VALID
Pour Vor- HIGH-Z 4 | paTa DATA YY DATA P
tos t le toH tpH
DS | DH —~ | os

Viw~ . D VALID VALID VALID
Din Vs L DATA DATA DATA

B Don’t Care

RAS-onty Refresh Cycle
Note: WE, Dy = Don‘t care, A7 = Vi or Vir

ch
‘RAS——‘—"1
I Vim - \\
AAS Vi » —
F—tRAN | tRp
1aSR
B 4 ROW B T Pl - it PO L e
ADDRESSES ADDRESS DR IS ALt : :

(hoto el -——l LCRP L-—"{ LRPC

cAS b i

Fltor:s
Vor- f HIGH-Z

Douyr VoL~

F5277 Don't Care
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MB 8264A-10 _

MB 8264A-12

MB 8264A-15 _

Hidden Refresh Cycle
Re trC
tAAs AP —e tRas o—f AP —
V- s
RAS vie- h /) N \
tCRP RS H—=
po—tRcD tcas
1
= Vin~
CAS 7
vlL_ ' ‘RAH }\ /;
=2 ‘Alsf_ can tAsn-..] -’ TRAM =tce
Vin~ ROW COLUMN X ROW
ADDRESSES , >< apbREss M AOGRESS ADDRESS K
Nale
— Vin~
E (Read)
V- f
tRAC tRRH
tAwL LOF F o—ond r.—
Ve tcac '
Dout vg:‘ HIGH-Z { VALID DATA P—
1 tRWD
tcwo o twp
WE Vin— \
(Read-write) Vy — |
10§ faeri "!DH’*I
o Vin- >< VALID )
IN Vi - DATA
DDon'l Care

DESCRIPTION

Address tnputs:

A total of sixteen binary input address
bits are required to decode any 1 of
65536 storage cell locations within the
MB 8264 A. Eight row-address bits are
established on the input pins (Ag
through A,) and latched with the Row
Address Strobe (RAS). The eight
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. TAS is
internally inhibited (or ‘‘gated") by
RAS to permite triggering of CTAS as
soon as the Row Address Hold Time

(taam) specification 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 and fow selects write
mode. Data input is disabled when read
mode is selected.

Data Input:

Data is written into the MB 8264 A dur-
ing a write or read-write cycle. The later
falling edge of WE or CAS is a strobe for

the Data In (D\y) register. In a write
cycle, if WE is brought fow (write
mode) before CAS, Dy is strobed by
CAS, and the set-up and hold times are
referenced to CAS. In a read-write
cycle, WE can be low after CAS has
been low and CAS to WE Delay Time
{tcwo) has been satisfied. Thus Dy 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 stand-
ard TTL loads. Data-out is the same
polarity as data-in. The output is in &

»1.:%?&’?""‘3‘
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GESITEE MB 8264A-10
MB 8264A-12

At

MB 8264A-15

high impedance state until CAS is
brought low. In a read cycle, or read-
write cycle, the output is valid after
taac from the falling edge of RAS
when tgep (max) is satisfied, or after
tcac from the falling edge of CAS when
the transition occurs after tacp (max).
Data remains valid until CAS is returned
to a high. ln a3 write cycle the indentical
sequence occurs, but data is not valid,

Page Mode:

Page-mode operation permits strobing
the row-address into the MB 8264A
while maintaining RAS at a low
throughout all successive memory oper-

ations in which the row addresses don't
change. Thus the power dissipated by
the falling edge of RAS is saved. Fur-
ther, access and cycle times are de-
creased because the time normally re-
quired to strobe a new row addresses are
eliminated.

RAS-only Refresh

Refresh of the dynamic memory cells is
accomplished by performing a memory
cycle at each of the 128 row-addresses
(Ap ~ Ag) at least every two milli-
seconds. During refresh, either V,_ or
V,« is permitted for A,. RAS-only re-
fresh avoids any output during refresh

because the output buffer is in a high
impedance state uniess CAS is brought
low. Strobing each of 128 row-addresses
with RAS will cause all bits in each row
to be refreshed. Further RAS-only re-
fresh results in a substantial reduction in
power dissipation.

Hidden Refresh:

RAS-only refresh cycle may take place
while maintaining valid output data.
This feature is referred to as Hidden
Refresh.

Hidden Refresh is performed by holding
CAS as V,,_ from a previous memory
read cycle.

hag cagcvout

Fig. 2 - CURRENT WAVE FORM (Vcc = 5.5V, T4 = 25°C)
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i
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TYPICAL CHARACTERISTICS CURVES

Fig. 3 — NORMALIZED ACCESS TIME Fig. 4 — NORMALIZED ACCESS TIME
vt SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
¥ s
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Fig. 5 — OPERATING CURRENT Fig. 6 — OPERATING CURRENT
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lcc2. STANDBY CURRENT (ma)

lcc3. REFAESH CURRENT (mA)

Iccs. PAGE MODE CURRENT imA)

Fig. 9 — STANDBY CURRENT

vs AMBIENT TEMPERATURE
| |
Vee = 5.5V
4
3
\\\
\
2
1
-20 0 20 40 60 80 100
Ta. AMBIENT TEMPERATURE (°C)
Fig. 11 — REFRESH CURRENT
vs SUPPLY VOLTAGE
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40T = 200ns
30 et
.-"/
20 !
i
|
: !
10
[ |
4 45 5 55 6

Ve, SUPPLY VOLTAGE (V)

Fig. 13 — PAGE MODE CURRENT
vs CYCLE RATE
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Fig. 10 — REFRESH CURRENT
vs CYCLE RATE
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Fig. 12 — REFRESH CURRENT
vs AMBIENT TEMPERATURE
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Fig. 14 — PAGE MODE CURRENT
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Vi AND V| ADDRESS AND DATA

Vi1 AND V,, , RAS, CAS AND WE

INPUT VOLTAGE (V) lcca. PAGE MODE CURRENT (mA)

INPUT VOLTAGE (V)

Fig. 15 — PAGE MODE CURRENT

vs AMBIENT TEMPERATURE
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Fig. 19 — RAS, CAS AND WE VOLTAGE
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.17 — ADDRESS AND DATA INPUT VOLTAGE
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Fig. 16 — ADDRESS AND DATA INPUT VOLTAGE
vs SUPPLY VOLTAGE
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Fig. 18 — RAS, CAS AND WE INPUT VOLTAGE
vs SUPPLY VOLTAGE
40
wd
2 Ta=25C
1)
25 30
i
0 g i
v - Vi (Min)
ié 3 20
. >
2
Z; v, (Max)
210
<
I
>
0
4 45 5 55 6

Vee. SUPPLY VOLTAGE (V)




> o i

FUJITSU

Sk e W Ly
w;l&ii!l!mmn:

MB 8264A-10
MB 8264A-12
MB 8264A-15

Fig. 20 — CURRENT WAVE FORM DURING POWER UP
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Fig. 21 — CURRENT WAVE FORM DURING POWER UP

{ON MEMORY BOARD)
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Fig. 22 — SUBSTRATE VOLTATE
vs SUPPLY VOLTAGE {DURING POWER UP)
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’ MB 8264A-10

MB 8264A-12
MB 8264A-15
PACKAGE DIMENSIONS
Standard 16-pin Ceramic DIP (Surfix : -Z)
16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE N
{CASE No. : DIP-16C-C04) A
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Standard 16-pin Plastic DIP (Surfix : -P)

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

Standard 18-pad Ceramic LCC (Surfix : -TV)}

18-:PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER
(CASE No.: LCC-18C-F02)
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