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65,636-BIT DYNAMIC RANDOM ACCESS MEMORY

The Fujitsu MB B265A is a fully decoded, dynamic random access memory
organized as 65,5636 one-bit words. The design is optimized for high-speed,
high performance applications such as mainframe memary, 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 B265A to be
housed in a standard 16 pin DIP and 18 pad LCC. Pin-outs conform to the
JEDEC approved pin out.

The MB 8265A is fabricated using silicon gate NMOS and Fujitsu’s advanced
Double-Layer Polysilicon process. This process, coupled with single-transistor CERN\;:I:IEHB?; KAGE
memary 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 ® Offers two variations of Hidden

pad LCC refresh
® Silicon-gate, Double Poly NMOS, @ Read-Modify-Write, and
single transistor cell Paga-made capability
® Row access time, ® Common 1/O capability using PLASTIC PACKAGE
100 ns max (MB 8265A-10) Early Write operation mp.-mpA_MﬂgAG
120 ns max (MB 8265A-12) ® Qutput uniatched at cyele end .
150 ns max (MB 8265A-16) allows extended page boundary LOC18C-Fo2: SeoPage 1-218
® Cycle time, and two-dimensional chip select
180 ns min (MB 8265A-10) ® On-chip latches for Addresses and PIN ASSIGNMENT
230 ns min {MB 8265A-12) Data-in

260 ns min (MB 8265A-156})

tag, t .t are eliminated
® Single 46V Supply, £10% tolerance AR: WCR TOHR

® Standard 16-pin Ceramic (Cerdip)

® Low power {active} DIP: SuffixZ
275 mW max (MB 8266A-10) Standard 16-pin Plasti
248 mW max (MB 8265A-12) o auqpon o
220 mW max (MB 8265A-15)

Standard 18-pad Ceramic

25mW standby (max) LCC: Suffix-TV

® 2 ms/128 refresh cycle
® HAS-only and RFSH (pin 1)
refresh capability

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Rating Symbol Value Unit
Voltage on any pin relative to Vgg VineVour -1 10 +7 v
Voltage on Vo supply relative o Vsgsg Vee =110 +7 v
Storage ure Ceramic Tsta -55 to +150 o
o Pastic 55 to +125
Power dissipation Pp 1.0 w LCC PAD CONFIGURATION : See Page 1-218;
Short clrcuit output currant 50 mA
This device contains circuitry to protect the
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM | inputs against damage due to high static vol-
RATINGS are exceeded. Functional operation should be restricted to :gg: ?{orr;';al prufcj:::ﬂ‘for:s S ‘:o vised
the conditions as detailed in the operational sections of this data ion of any voltage higher than maxi- |-
sheet. Exposure to absolute maximum rating conditions for extended | mum rated voltages to this high impedance
periods may affect device reliability. . circuit.
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Fig. 1 — MB 8265A BLOCK DIAGRAM
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CAPACITANCE (14 =25°c)
Parameter Syrﬁbol Typ Max Unit
"Input Capacitance Agto Ay, Dy Cint 5 pF
Input Capacitance RAS, CAS, WE, RFSH Cinz 8 pF
Output Capacitance Doyt Cout 7 pF
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RECOMMENDED OPERATING CONDITIONS

MB 8265A-10 Kil

MB 8265A-12 FWITSU

MB 8265A-15 [T

II'W[DEE

{Referenced to Vgs)
. . Operating
Parameter Symbol Min Typ Max Unit Temperature
Suoply Vot Vee 45 5.0 55 v
upply Voltage
Vss 0 v
Input High Voltage, all inputs ViH 24 6.5 v 0°C to +70°C
Input Low Voltage, all inputs it -10 0.8 v
Note * : The device can withstand undershoots to the —2V level with a pulse width of 20 ns.
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Unit’
OPERATING CURRENT* MB 8265A-10 50
Average power supply current MB 8265A-12 lces 45 mA
{RFSH = V,4, RAS, CAS cycling; tge = min) MB 8265A-15 40
STANDBY CURRENT | 45 mA
Standby power supply current (RAS = TAS = RFSH = Vi) ce2 |
REFRESH CURRENT 1* MB 8265A-10 38
Average power supply current _ MB 8265A-12 lcca 356 mA
{ CAS = RFSH = V,4,RAS cycling; tre = min) MB 8265A-15 31
PAGE MODE CURRENT* MB 8265A-10 35
Average power supply current MB 8265A-12 lceca 32 mA
(RAS = V,;, RFSH = V|H,VCAS cycling; tpc = min) MB 8265A-15 28
REFRESH CURRENT 2* MB B265A-10 42
Average power supply current MB 8265A-12 lees 38 mA
(RAS = CAS = V4, RFSH cycling; tee = min) MB 8265A-15 34
INPUT LEAKAGE CURRENT ’
input leakage current, any input -10 10 A
OV E V,y 5.5V, Vge = 5.5V, Vgg = 0V, ali other pins hew #
not test = OV)
OUTPUT LEAKAGE CURRENT
-10 0 A
{Data out is disabled, OV & Vgur < 5.5V) fow ! ! #
OUTPUT LEVELS v 2.4
Output high voltage (lg = ~BmA) VOH - 04 Y
" Output low voltage {lgL = 4.2mA) ot :

Note*: ¢ is dependent on output loading and cycle rates'. Specified values are obtained with the output open.
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FUJITSU MB 8265A-12
. MB 8265A-15

AC CHARACTERISTICS

35

{Recommended operating conditions unless otherwise noted.) NOTES 1,2.3)
Parameter Symbol MB 8205410 | MB 8205412 | MB 8205415 Unit
Min | Max | Min Max Min Max

Time between Refresh ther 2 2 2 ms
Random Read/Write Cycle Time tre 190 230 260 ns
Read-Write Cycle Time trwe 230 265 280 ns
Page Mode Cycle Time tpc 105 120 145 ns
Page Mode Read-Write Cycle Time torwe | 135 155 180 ns
Access Time from RAS 3] thac 100 120 150 ns
Access Time from CAS teac 50 60 75 ns
Output Buffer Turn Off Delay tore 30 0 35 40 ns
Transition Time tr 50 3 50 50 ns
RAS Precharge Tim trp 80 100 100 ns
RAS Pulse Width tras 100 10000 120 10000} 150 10000 | ns
RAS Hold Time tash 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 ’ toas 50 10000 | 60 10000 | 75 | 10000| ns
‘CAS Hold Time tesn 100 120 150 ns
RAS to CAS Delay Time @ treo 20 50 20 60 25 75 ns
CAS to RAS Precharge Time ’ teap 0 ns
Row Address Set Up Time tASR 0 ns
Row Address Hold Time trAH 10 10 15 ns
Column Address Set Up Time tasc 0 0 0 ns
Column Address Hold Time tcal 15 15 20 ns
Read Command Set Up Time trcs 0 0 0 ns
Read Command Hold Time Referenced to CAS [0 treH 4] 0 0 ns
Read Command Hold Time Referenced to RAS fig) tRRH 20 20 20 ns
Write Command Set Up Time twes 0 0 o] ns
Write Command Hold Time tweH 20 25 30 ns
Write Command Pulse Width twp 20 25 30 ns
Write Command to RAS Lead Time thwe | 35 40 45 ns
Write Command to CAS Lead Time tewe 35 40 45 ns
Data In Set Up Time tps 0 0 0 ns
Data In Hold Time ton 20 25 30 ns
CAS to WE Delay tews | 40 50 60 ns
RAS to WE Delay i) tawo | 90 110 120 ns
RAS Precharge to CAS Hold Time (RAS-only refresh) | tgpc 20 20 20 ns
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AC CHARACTERISTICS

{Recommended operating conditions unless otherwise noted.) NOTES 1,2,3)

MB 8265A-10 [
MB 8265A-12 FUJ!TSU

MB 8265A-15 ||

g

Y4-23- 15
i

Parameter Symbol MB 8265A-10 | MB 8265A-12 | MB8265A-15 Unit
Min Max Min Max Min Max
RFSH Set up Time Referenced to RAS tesh 90 100 100 ns
RAS to RFSH Delay (RFSH refresh) trep | 90 100 100 ns
RFSH Cycle Time (RFSH refresh) tee 200 230 260 ns
RFSH Pulse Width (RFSH refresh) tep 100 120 160 ns
RFSH Inactive Time (RFSH refresh) te 90 100 100 ns
RFSH to RAS Delay LK) trap 20 30 40 ns
RFSH Hold Time ikl tEsH 30 40 50 ns
Notes:

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

If internal refresh counter is to be effective, a mini-
num of 8 active RFSH initialization cycles is re-
quired, The internal refresh counter must be activated
a minimum of 128 times every 2 ms if the RFSH
refresh function is used.

If the RFSH refresh function is not used, RFSH (pin 1)
pin can be open.

[Z] AC characteristics assume t1 = 5ns.

B] Vin [min) and V. (max) are reference levels for mea-
suring timing of input signals. Also, transition times
are measured between Vyy (min) and V;_ (max.).

[2] Assumes that trcp € theo (max). If trep IS greater

than the maximum recommended value shown in this -
table, tgac will increase by the amount that tgcp.

exceeds the value shown,
@ Assumes that tgep = trep (Mmax).

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

Operation within the trep (max) limit insures that
trac {max) can be met. tgcp (max) is specified as a
reference point only; if tgcp is greater than the
specified tgrep (max) limit, then access time is con-
trolled exclusively by tcac.

trep (Min) = tgan (Min) + 2ty (t+=58ns) + tpgc (Min)

@

twes, tcwp and trwp are not restrictive operating
parameters. They are included in the data sheet as
electrical characteristics only. If twes2twes {(min),
the cycle is an early write cycle and the data out pin
will remain open circuit {(high impedance) throughout
entire cycle,

If tcwp2tewp (min) and tpwo2tgwp {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.

10] Either tggy oF tgey Must be satisfied for a read cycle.

fiil RFSH counter test read/write cycle only.
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1 MB 8265A-10
il MB 8265A-15

hpryg-23- |5'

ADDRESSES x'”

Read Cycle
Vin— 3
RFSH Vie- _72 tRC
trsR tRAS
JE— ViR Y 4 L
RAS ViL— \( Jl \__
tcsH tRP
tre
'RCD Ao
¥ tcAs r \
CAS \ ;/ / o
tRAH tasc tcaH foen
.‘j it o I
ViH-T\f ROW | COLUMN
ADDRESSES - X _ADDRESS D ADDRESS X
1
tRRH
! tACH Jt— }
WE tcac S .
tRac ——l lee—toFF
VOoH- N
D HIGH. 2 VALID }__________
ouT VoL- HIGH-Z DATA
Dan’t Care
Write Cycle (Early Wirte)
RESH Vin—
RES Vi tFSR .
traeRC
s
RAS z:“ N /‘ i\
L= K
tcrP CSH"_'_’i f~—tRpP—w=
RSH
EF ~——=RCD tcAS
— ViH— 4 4 X
CAs vi- £ N\ ,/ / A\
t t t
ASR RAH lli(‘ toan tepN

et "_"tDH

2R VALID RIS
DATA L A

WE
‘Ds——i
Din
i
Dout xgr__

Don’t Care
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MB 8265A-10 I 1
MB 8265A-12 FUJx'rsu
MB 8265A-15 [Tl

Read—Write/Read—Modify—Write Cycle
— Vin-
RFSH _
ViL -J lwtESR thwe
m—— tRAS
- Vin- \
RAS Vi I 7 \
teap) [ -CSH tRSH tRP—=]
la———tRCD tcas
— VlH'i/ p 4 \
oAs Vi tRAH  tasc \ \t L/ \
tASR _.‘ 1CAH [emt et G P N — ]
Vip- - ROW ¥ COLUMN
ADDRESSES v, _ ~ A ADDRESS. | ADDRESS
I ] + v 1
RWD cWL—
tRcs|—-—| tcwo tRWL—]
WE VIH__,,._.,-_, L \
Viu- __.___./ E
tcac Fe—twp. —= torF
VoH— " i VALID
Dout Vor- HIGH-2==( CATA )
t;
RAG tpsh-—l L—— toH
V=~ N '
D - VALID
N vie B - X: DATA :
[ pon't Care
Page Mode Read Cycle
N ViH— s
RFSH ViL— j .
|~—tFsR
tRAS
J— Vin— )
RAS Vi N ) a
*cRp| [~ tCcsH " " tRSH —tRp
~trcD tCAS: -tcp- tcas - ~—tcas
— Y 7
CAS ) Y/
t t
tasc !~— CAH CAH
-T— tAS?- v
CoL. N/~ "N\f coL.
ADDRESSES goL. )( :){LADD )(
toFF k—tcac F—tcac
P [=—torF F—torF
° — '
ouT f
—= IRRH fea—
tRCH——e
5
—_— " .
WE N: %
D Don't Care
V/A Valid Data
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FUJITSU MICROELECTRONICS

E2HES) mB 8265A-10
FUJITSU MB 8265A-12
(B MB 8265A-15

Page Mode Write Cycle

RFSH x”": 1' o
IL FSR
e Viu-
RAS V- ‘
tcsH
'Pc
tcAs—] I;!CP—
=5 Vi~
CAS Vi- %‘

—-—{ tcaH

=TtAsC

tasc

Ttwes [ f———d= l"_twcs o
;. 200 S £ '
L
twp |--—tWP- lj - twp—
tps L‘DH—i DS} [=tDH~ tos Fe-tDH -
D ViR— ¥ VALID VALID >( . ’r)<' VALID >(
IN Vi DATA DATA i« DATA _ 4
Vv —_
Dout vOH HIGH-2
oL-
E]Don’tCare
Page Mode Read-Write Cycle
. Vin- ’
AFSH V”-“——'ZL.
tRAS tRP—
v tFSR
— IH™ N
RAS Vi- N /
tcpp | f=—tCSH——
l—— ——tHCDT—-—'CAS—— fa——t p RWC—=]
—_ Vig-o —! ——————
CAS ;
V- "ICFN—:P / \ / /
tRAH tasc t t 1
tASR = foe] I___IQCAH CP cAs ASC.
Vin- ROW COL COL
ADDRESSES v.,_-}( oo M |Aon ADD
1
'lﬁcs tewn towl| tIAsc -'E(MIL— [l tRWL
v ——‘::wo trcs ~{tewp CW:\-I
wE il A | NS N /|
. t
CAC toFF twep f—eltoEF
=—tRAC Twe tcac
Vou VALID VALID K3 A VALID
Dour VoL et z——q | | 3270 D—| Sata D 4 pata P
t t t tpH
DS tpH DS DH o |-tps
D Vin-g VALID VALID VALID B
IN Vi~ DATA DATA DATA A -

D Don’t Care
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MB 8265A-10 (il i
MB 8265A-12 FruJITSU
MB 8265A-15

i

T
F_'IL-LII.._- LR

RAS-only Refresh Cycle
Note: RFSH= V|, WE, Djy=Don't care, Az=Vj or V|_
tRC
tRAS
= \ ' N 4 — X
RAS Vi X / N—
tRAH tRp
tasR [=—
Vin— ] ROW i -
xg;{;s%s ViL- ADDRESS X o
I-—'CHP ——l '—-—tﬂpc
v -
DouT Vgr_ GH-Z
D Don’t Care
RFSH Refresh Cycle
Note: CAS =V, WE, D,y = Don‘t care
- Vig~ L
AS Vi— .
tRFD—] trp fo——tF | ——= tesh
R S —— ———
RFSH “f::_ I ’
RAH
trc tASR—=i l__

Vip—
ADDRESSES Vi —

Dour

IH

A _Re8 K

Vou—

VoL-

HIGH-Z

D Don't Care
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- |
i | MB 8265A-10
FUJITSU MB 8265A-12
i1 MB 8265A-15
Hidden RAS only Refresh Cycle
Vin-
RFSH Vie—
tESR tRe: tac
thas tRP thAS (et P —!
_— — s 3
RAS \\f'l’,j_ N N / N
tcrp |=—tRSH -
i -—'Rcc tcas
CAS V|H—-:
oAs T 1\\ , RN
t t t
Kaidil Asc CAH [ASR-—I e RAH
Vin—= ROW co Ui ™ ROW
ADDRESSES Vi ADDREss JN AD LR?S%,K,': | - ){ ADDRESS R
tRCS '
H : 1
WE (Read) ‘\jm: Fd ]\ ' N
—tRAC—t w0 tRRH tOFF—e{ f[w—
v tCAC o |
Dour v HIGH-Z i VALID DATA P
oL tRWD.
tcwD —twp
— Vig—
WE (Read-writ IH T
{Read-write) ViL— N\ /
tpg e toH
Vig—F \ L ) — - e
P ViL— . Xx 4)( : : - o
D Don'‘t Care
Hidden RFSH Refresh Cycle
Vig—
RAS VA y
tReD tRsH
CAS Vin-
ViL— N
tRFD
tpp—o— te—]
AFSH ME N
ViL- ¢
I=-tAsc N
tcAH FC
tRAH—] H,_
ADDRESSES ¥'E: AOW| K58 K
tRcs— '—-— —= I-—'RRH
Vig— . 4 B B
WE Vit— o/ teac \ - e : ‘X’ -
[=—tRAC— . toFF—= =~
Bout VoHT —HiGHZ— ~ VALID DATA e
E Don't Care
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FUJITSU

MB 8265A-10 [T

MB 8265A-12 FUJ!TSU

MB 8265A-15

RFSH Counter Test Read/Writs Cycle
Note: Doy is the waveform in Read or Read Modify Write Cycles.
v tFp i* tFr
[ H— t b
FSH FSH
: Vie- ' b ’zr tFRD \—
v I—-tHFD FRD VDU Y07 P —
_ —
—— [[3] - ) §
RAS Vie— [~———"RCD—— %
——————tCAs——-—-——-J
- Vi "S ; PR
Vie= tasc - 7
tcAH
ViH—Fro s \ ¥ COLUMN
ADDRESSES v, _ £~ - )‘ ADDRESS
twes et tips | ——ttn=]
— Vi~ \|
WE ViL— k. . A
: tps —t O H ]
Vg —!
Din i g valiooata X
tRAC tOF F—e oo
Vou—
Dout  yor— HIGH-Z { VALID DATA —
—m!  jm—tCAC
D Don’t Care

DESCRIPTION

Address Inputs:

A total of sixteen binary input address
bits are required to decode any 1 of
65536 storage cell locations within the
MB 8265A. 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 (TAS) 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 CAS as
soon as the Row Address Hold Time
{tran) 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 low selects write
mode. Data input is dlsabled when read
mode is selected. -

Data Input;

Data is written into the MB 8265A dur-
ing a write or read-write cycle. The later
falting edge of WE.or CAS is a strobe
for the Data In (D) register. In a write
cycle, if WE is brought low {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
{tcwp) has been satisfied. Thus Dy is

strobed by WE, and set-up and hold

1-209

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 a
high impedance state until CTAS is
brought low. In a read cycle, or read-
write cycle, the output is valid after
tgac from the falling edge of RAS
when tgcp (max) is satisfied, or after
tcac from the falling edge of CAS when
the transition occurs after trgp (max).
Data remains valid until CAS is returned
to a high. In a write cycle the indentical
sequence occurs; but data is not vatid.

Page Mode:
Page-mode operation permits strobing

MICROELECTRONICS 78 DEJ] 3749762 0002940 1 | [P
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the row-address into the MB 8265A
while maintaining RAS at low through-
out all successive memory operations in
which the row-address doesn't change.
Thus the power dissipated by the falling
edge of RAS is saved. Further, access
and cycle times are decreased because
the time normally required to strobs a
new row-address is eliminated.

Refresh:

Refresh of the dynamic memory cells is
accomplished by performing a memory
cycle at each of the 128 row-addresses
(Ag ~ Ag) at least every two milli-
seconds, The MB 8266A offers the
following three types of refresh.

])_Rﬁ-orﬂy Refresh;

RAS only refresh avoids any output
during refresh because the output buffer
is_in the high impedance state unless
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 refresh results In a
substantial reduction in power dissipa-
tion. During RAS only refresh, either
Vi or Vyy is permitted for A;.

2) RFSH Refresh;

RFSH type refreshing available on the
MB 8265A offers an alternate refresh
method: (1) When RFSH is brought low
(active) during RAS is high (inactive),
on-chip refresh control clock generators
and a refresh address counter are
enabled and an internal refresh opera-
tion takes place.

(2) When RFSH is brought high (in-
active), the internal refresh address
counter is automatically incremented in
preparation for the next RFSH refresh
cycle. Only RFSH activated cycles
affect the internal address counter,

The use of RFSH type refreshing elimi-

nates the need of providing any addi-
tional external devices to generate re-
fresh addresses. Refer to the Fig. 2 for
the example of RFSH refresh.

3) Hidden Refresh;

Hidden Refresh Cycle may take place
while maintaining latest valid data at the
output by extending CAS active time
from the previous memory read or cycle
or read-write.

The MB 8265A offers two types of Hid-
den Refresh. They are referred to as
Hidden RASonly Refresh and Hidden
RFSH Refresh.

A} Hidden RAS-only Refresh

Hidden RAS-only Refresh is performed
by holding CAS at V,_ and taking RAS
high and after a specified percharge
period {tgp), executing “RAS-only” re-
fresh, but with CAS held low.

RFSH has to be held at V.

B} Hidden RFSH Refresh

Hidden RFSH Refresh is performed by
holding CAS at V|, and taking RAS
high and after a specified precharge
period (tgep ), executing RFSH refresh,
but with CAS held low.

A specified precharge period (tepy) is
required before normal memory Read,
Write or Read-Modify-Write cycle after
performing either type of Hidden Re-
fresh.

Refresh Counter Test Cycle:

A special timing sequence provides a
convenient method of verifying the
functionality of the RFSH activated
circuitry.

(A} RFSH Test Read/Write Cycle:

When RFSH is given a signal in timing as
shown in timing diagram of RFSH
counter Test Read/Write Cycle, Read/
Write Operation is enabled. A memory
cell address (consisting of a row address

1-210

(8 bits) and a column address (8 bits})

to be accessed can be defined as follows:

*A ROW ADDRESS — Bits Ay ~ Ag
are defined when contents of the
internal address counter are latched.
(The other bit A; is set low inter-
nally.)

*A COLUMN ADDRESS — All the bits
Ap~A; are defined by latching
levels on Ay~ A, pins in a high-to-
low transition of CAS,

By using a 15-bit address latched into

the on-chip address buffers by means of

the above operation, any of 32K (in the
fixed half cell array) memory cells can
be read/written into/from.

(B) RFSH Test Read Modify Wirte
Cycle:

Also, Read Modify Write Operation (not

only the above normal Read/Write

Operations) can be used in this RFSH

Counter Test Cycle.

(C) Example of Refresh Counter Test

Procedure:

Initialize the internal refresh count-

er, For this operation, 8 RFS

cycles are required.

Write a test pattern of lows into

memory cells at a single column

address and 128 row addresses by

using 128 RFSH Test Write Cycle

or RFSH Test Read Modify Write

Cycle.

(3) Verify the data written into the

. memory cells in the above step (2}

by using the column address used in
step {2) and sequence through 128
row address combinations (Ag ~
Ag) by means of normal Read
Cycle.

(4) Compliment the test pattern and
repeat the steps (2) and (3).

(1

s

(2
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Fig.2 — EXAMPLE OF RFSH REFRESH

MB 74LS161A MB 74LS74A
1 MHz CLOCK ——{ ¢K rLBE. DATA AEE ;
A RAS1~ cK a —___D— RAS2**
B
c pa—
° CLR i ':D_ e

BOSY L i
FAsz . L L —
RFSH l——-—l

NORMAL CYCLE RFSH REFRESH CYCLE NORMAL CYCLE L

**1{ RFSH refresh in not used, RAS1 is connected to RAS input.
**RAS2 should be connected RAS input.

lecima)

Fig.3 — CURRENT WAVE FORM (V¢ = 5.5V, T4 = 25°C)

FRS/EAS GYCLE N LONG RASEAS cYcLe RS ONLY REFRESH CYCLE PAGE MODE CYCLE KFEH AEFRESR CYeL
A3 1 — \ 7 M -
l 4 I
& |, A A
| AT T A ] |
" AT VO [V {
100nS/Divislan
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UTY¢-23-)5

TYPICAL CHARACTERISTICS CURVES

Fig. 4 — NORMALIZED ACCESS TIME

lect. OPERATING CURRENT (mA) trac. NORMALIZED ACCESS TIME

lcc1, OPERATING CURRENT (mA)

vs SUPPLY VOLTAGE
Ta=25°C
12 ‘:co = 20ns
\\
1.0
P
0.8
4 4,5 5.5 €

Vee, SUPPLY VOLTAGE (V)

Fig. 6 — OPERATING CURRENT

vs CYCLE RATE

] ]
Ve =8.5V
50—Ta = 26°C
tras = 100ns ¥
40 /
30 //
20 4
10 rg
[
0 2 3 4 5 6

1/tge, CYCLE RATE (MHz)

Fig, 8 — OPERATING CURRENT
vs AMBIENT TEMPERATURE

]
Vee =558V

50[—tpag =100ns
trc = 200ns
!
401 [
tRe = ?50ns
|
30 tge = 300ns |
20

=20 0 20 40 60 80 100

Ta, AMBIENT TEMPERATURE (°c)

1-212

Fig. 6 — NORMALIZED ACCESS TIME

1.2

vs AMBIENT TEMPERATURE

| Vec =45V

W

tpcp = 20ns

7

trac. NORMALIZED ACCESS TIME
lcc1. OPERATING CURRENT (mA)

lecz, STANDBY CURRENT (mA)

1.0 /

08

d

V

4

-30 0 20 40 60 80 100
Ta, AMBIENT TEMPERATURE (°C)

Fig. 7 — OPERATING CURRENT

vs SUPPLY VOLTAGE
Tao=25'C
50 —tnc =200ns
o
40 ]
-
30
20
4 45 5 5.5 6

Ve, SUPPLY VOLTAGE (V)

Fig. 9 — STANDBY CURRENT

vs SUPPLY VOLTAGE
I
Ta =25°C
4
- —,— -
2
1
4 4.5 5 6.5 [:]

Vg, SUPPLY VOLTAGE (V)
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MB 8265A-12 FUJITSU
MB 8265A-15 [f31]]

Fig. 10 — STANDBY CURRENT Fig. 11 — REFRESH CURRENT 1
vs AMBIENT TEMPERATURE vs CYCLE RATE
b I
< VccI = 5-5|V _E Vee = 5.5V
E a = BO—Ta=26°C
e =
z ~ z thag =100ns
e \\ g 40
g 3 P g
3] S~ 5 4 P
5 z =
o w /
Z 2 E 20
& & //
0 § =
L2 &
0 20 40 60 80 G ' y .
Tac AMBIENT TEMPERATURE {°C) 1/tRg, CYCLE RATE (MHz)
Fig. 12 — REFRESH CURRENT 1 Fig. 13 — REFRESH CURRENT 1
vs SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
I -
< Ta=25°C S vclc = 5.5|v
£ w —trc = 200ns =  40[—tgpag = 100ns
) [
£ g
w e o Rc 200ns
£ 30 et £ 30 g}
8 ’/ o o tre = 260ns
= & N
m w
E 20 E 20 RC ™ 00ns]
& 4
§ 10 8
4 45 55 € -200 0 206 40 60 80 100
Vee. SUPPLY VOLTAGE (V) Ta. AMBIENT TEMPERATURE (°C)
Fig. 14 —PAGE MODE CURRENT Fig. 15 — PAGE MODE CURRENT
vs CYCLE RATE vs SUPPLY VOLTAGE
. T —
< =
E Vec 6.5V z Ta=25°C
©  40Tp=25°C = 40— *
-4 = [ tpc = 106ns
frr tcas = 50ns &
o «
=3 c
3 30 3 3
g w
8 / 3 __________——-_.
= / =
w 20 - w 20
2 ) / g
o / b
8 o= 3
O 10 8 10,
0 2 r T : 10 4 35 T 5.5 T
1/tpc CYCLE RATE {MHz) Vee. SUPPLY VOLTAGE {V)
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il Mial  MB 8265A«10
FUJITSU MB 8265A-12

i
Wil MB 8265A-15
3
Fig. 16 — PAGE MODE CURRENT Fig. 17 — REFRESH CURRENT 2
vs AMBIENT TEMPERATURE vs CYCLE RATE
- ~ 1
q =
£ Vce = 5.6V E Vee 5;5"
£ 40[—¢_ .. = 50ns S s0—Ta=25°C
5 CAS E‘ tpp = 100ns
g b 40
S = _
w = 30
o g pc = 105ns T
9 — & //
= ~ tpc = 150ns [N
g ——t i L~
< ! —_— 4 /
n', tpc = 200ns 8‘ 10|
_§ 10 L
20 0 20 40 60 80 100 : 0 2 4 :
Ta, AMBIENT TEMPERATURE {°C) 1/tee, CYCLE RATE (MH2)
Fig. 18 — REFRESH CURRENT 2 Fig. 19 — REFRESH CURRENT 2
vs SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
T ~ [ -
z Ta=25°C 2 Vee = 5.8V
£ a0f-trc=200ms £ aol—tee = 1000
= [
E E 200ns
' o FC = ¢ n
€ 30 e & 30 — trC = 250ns
o a7 3 trc ™ 2
5 z teg = 300ns
w i
£ 2 o 20
u In]
o «
& -
5 10 _g 10
4 45 5.5 6 26 0 20 40 60 80 100
Vg, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
Fig. 20 — ADDRESS AND DATA INPUT VOLTAGE Fig. 21 — ADDRESS AND DATA INPUT VOLTAGE
vs SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
40 40
< a
(=3 Ta=265°C g Ve =50V
z2 5
oW 3.0 2530
g2 <=
cF a6
8% (Min), ' & S
Ve M
<:|: 2.0 e i 8320 Vi (Min ™
S8 —t— <~l2 : !
a2 " V) {Max) :l 2 \l/||_ (Me'ix)
Z210 2210
g -
> <
I
0 - 0
P 4 a5 E 55 € 20 0 20 40 60 80 100
= Vee, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C)
3 1-214 :
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MB 8265A-12 FUJITSU

VOLTAGE (V)

Iec. SUPPLY CURRENT Vg, SUPPLY
(mA)

VOLTAGE {V)

lcc. SUPPLY CURRENT Ve, SUPPLY
(mA)

3 Fig. 22 — RAS, CAS AND WE INPUT VOLTAGE
3 vs SUPPLY VOLTAGE
490
W
I; Ta=25°C
o
2330
@ w
|§ g Vi {Min}
> n,
l'é’g 20 5
e3>
I
=)
a Vi (Max)
22 10 =
<
I
>
o
4 45 5 65 [:
Vee, SUPPLY VOLTAGE {V)

MB 8265A-10
MB 8265A-15

Fig. 23 — RAS, CAS AND WE VOLTAGE
vs AMBIENT TEMPERATURE

N
°

4.0
B | vel-sab
5 cc = &
<330
2 w
& Q
g5
T 020 Y'H(M.n)—
57 I T
_5- ViL (Max)
o
z Z
g
I
>

0
-20 © 20 40 60 80 100

Ta AMBIENT TEMPERATURE (°C)

Fig. 24 — CURRENT WAVE FORM DURING POWER UP

o

(=]

8
}
b QU
W
N
9
(2]

RAS =CAS = Vgg

N

o
”l
[
]
O
3
<
[¢]
(2]

o
—1

105/ Division

[ I

o

Vee, SUPPLY
VOLTAGE (V]

20—Ta = 25°C

RAS = CAS = Vgg

lee, SUPPLY CURRENT
{mA)
-
(=)

Fig. 25 - CURRENT WAVE FORM DURING POWER UP

(ON MEMORY BOARD)

TO
Ta=25°C
tac = 270ns ™ |

80

/4
A

60 ”\
40 -
M8 8265A + Decoupfing

. capacitor {0,1uF) |

: b H J

2 1 1 v 1

. Decoupling capacuor

i (0.\uf) only .

20u3/Division

o

5 BAS = CAS =Vee
. 1
100us/Division
s
w 8-
]
s
= 0
P}
S
| Ta=25°C
trc = 270m

imA}

MB 8265A + Decoupling

2(; //\_capecttor (0.1uF) §

¥ 1 H
Decoupling capacitor
{0.1u4F) only

lcc. SUPPLY CURRENT  Vec, SUPPLY
2

100us/Division
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Fig. 26 — SUBSTRATE VOLTATE
UPPLY VOLTAGE (DURING POWER UP)

j""

0 1
Ta=26°C

Ve, SUPPLY €
VOLTAGE (V)

VOLTAGE (V)
S A
T T
e

Vsup, SUBSTRATE
1

B60us/Division

PACKAGE DIMENSIONS

Standard 16-pin Ceramic DIP (Surfix : -2)

. i

2315

16-LEAD CERAMIC {CERDIP} DUAL IN-LINE PACKAGE
(CASE No. : DIP-16C-C04)

9P _g7p _9—p gop S P gp _[]

R.025(0.64)
REF
.284(7.21)  .313(7.95)

.302{7.67) .325(8.26)

Lt b dB d 8 dah d B dBbh J

.300(7.62) TYP

.754(19.15)
.788(20.02)

] I——.OSOH 27IMAX
J I .200{6.08]MAX

,120(3.08)
.150(3.81)
M._.' 03210. 81)
11012.79) N 1 .020(0.51)

.050(1.27)
700(1 7 78]REF
056{1.42} |o:013(0.33)
.062(1.52) .023(0.58)

.008(0,20}
[014(0.36)

Dimensions In
inches (millimeters)
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PACKAGE DIMENSIONS

Standard 16-pin Plastic DIP (Surfix : -P)

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

mpex 1M MMM ,°~‘5
.250L.35) .290(7.37)
.270(6.85) .310(7.87)
B! |
INDEX-2
P LI P P N o O Iy
.748{19.0)
776(19.7) .009(0.24)
1014(0.36)
—=] |=—.05011.27IMAX :ggﬁg-’r e

] I .183(4.65)MAX

.118(3.,0)MIN
.100(2.54) l I .016{0.40)
TYP i

.023(0.569)  .020(0.51)MIN
.047(1.20)
.089(1.60)

Dimensions in
inches (mlllimetars)
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3749762 FUJITSU MICROELECTRONICS 78C 02999
BT mB 8265A-10
FUNITSU MB 8265A-12
HIEEESTE mB 8265A-15
PACKAGE DIMENSIONS
Standard 18-pad Ceramic LCC (Surfix : -TV)
18.PAD CERAMIC {FRIT SEAL} LEADLESS CHIP CARRIER
{CASE No.: LCC-18C-F02}
“PinNO. Anzs2.0)
PIN NO.1 INDEX . : a-g‘l‘-zclgfmTYP !,'yp
]_ o e
J —1 .uslls.\a) D U w %zpsmol
TYP
I S
— X v P [ T
aeg || o P e ]
— - 3 TYP
L {
— b1 —
-g_z%m.ﬁd" . = ] !
_L 5 : ‘%1.27'
200(721) T 3_50(13;7)"_ - 0" gt
Z95(7.49) et so025aMAX ! ~GesnTn

“Shape of Pin § index: Subject to change withaut notice

[ _
« 1503 BNTYP

= 154951 TYP

Dimensions jn inches
{miliimaters)
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