inary

MOS Memories “\Qa%\? ’ FUJITSU

B MB81257-10, MB81257-12, MB81257-15
NMOS 262,144-Bit Dynamic
Random Access Memory
With Nibble Mode

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 en-
vironments where low power dissipation and compact !ayout are
required. ok

Description

The MB81257 features “nibble mode” which allows high speed
serial access of up to four bits of data. Additionally, the MB81257
offers new functional enhancements that make it more versatile
than previous dynamic RAMs. “CAS-before-RAS" refresh provides
an on-chip refresh capability that is an upward compatible version
of the MB8266A. Multipiexed row and column address inputs per-
mit the MBB81257 to be housed in a Jedec standard 16-pin dual in-
line package and 18-pad LCC.

The MBB1257 is fabricated using silicon gate NMOS and Fujitsu’s
advanced Triple-layer Polysilicon process. This process, coupled
with single transistor memory storage celis, permits maximum cir-
cuit density and minimal chip size. Dynamic circuitry is used in the
design, including dynamic sense amplifiers.

Clock timing requirements are noncritical, and the power supply
tolerance is very wide. All inputs are TTL. compatible.

Features

262,144 x 1-bit organization
Row Access Time/Cycle Time:
MB81257-10 100 ns Max/
210 ns Min.
MB81257-12 120 ns Max/
230 ns Min.
MB81257-15 150 ns Max/ refresh

B Nibble mode capability for
n
u
n
260 ns Min, B Hidden CAS before-RAS on-
»
-
u

faster access - Plastic Pac

Fast Read-Write Cycle, : DIP-16P é‘ml

TRWC = TRC

tan twens tong: tewp eliminated
éhs'betore. on chip

Low Power Dissipation: chip refresh

314 mW max. (tgc = 260 ns) only refrash

25 mW (Standby) Refresh 4 ms/256 cycles

+5V supply voltage, Output unlatched at cycle end
+10% tolerance It two dimensional chip -~ e
All inputs TTL compatible, iow select [ .l -
capacitive load B On-chip Address and Data-in I
Three-state TTL compatible latches - Cursmic LCC
output W Industry standard 16-pin LCC-18C.F04..
Common 1O capability using package [ U S
“Early Write” operation
On-chip substrate bias
generator

=
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MB81287 Block Diagram
and Pin Assignments

RS elCiockeen WRITE
) _ A A
NO. 1 CLOCK |=—W o] 1 :]Vs_s
= GEN. o2 15[} cas
]@'_\_’I:;Loﬁg z;.su.}___} v 5 1o
AEFRESH - o Sz
CONTROL |a— Ras[]e B g 13[4
LOCK @
T Ao{]s f 8 12[]A;
<
INTERNAL e = 1[4,
] aDoRESS
COLUMN DATA A A
COUNTER = o N g7 04
FF. Vee 8 Q A;
N ¥ ssgss AMPS <: - D
o1 (0 GATING . . .
A gy 11— 1 . Ag {Pin 1) is Assigned for
are] wrch | i J Nibble (4-bit) Address.
1oLy ]
Az [ DATA
5 1 | ouTt = G
A g i BUFF.
As— { ¢ | 262,144-BIT
A 8 |t | storaceceLL
a8IT |
Ay ok [N 8 | -V 0 A Vss TAS
A (ROW) & | / 2 1 18 17 \
¢ [-Lom -——Vgg

w3 16| a
RAS {4 15| Ag
Ne.|S ng;?ﬁx‘ 1] N
ag |6 13| A3
Al 12| A,

8 11 10 1"

Ay Vee Ay Ag

- e
NOTE: The foilowing [EEE Std. 662-1960 symbols are used in X), 2 Sé/, LLC
L

this data shaet: D = Data in, W = Write Enable, Q = Data Out. 7
s 4
K. £

Absolute Maximum Ratings

(See Note) Rating Symbol Value Unit
Voltage on Any Pin relative 10 Vgg Vine Vour Vee ~1.0107.0 v
Operating Temperature {ambient) Top Oto70 . °C
Storage Temperature %%rs—dti’% Tsta :gg—:g—% °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 exceeded. Functional operation should be

to the as detai in the op i of this data sheet. Exp to il rating congl-
tions for extended periods may affect device reliabiiity. This device contains circuitry to protect the inputs against damage due to
high static voitages or electric fields. However, it is advised that normal pracautions be taken {o avoid application of any voitage
highsr than maximum rated voitages to this high impedance circuit.

Recommended Operating Q 4

Conditions Value

(Referenced to V) Parameter Symbol Min Typ Max Unit Operating Temperature
Supply Voltage %SC 74)'5 g'o (57 z 3 0°C to +70°C ambient
Input High Voltage All Inputs Viu 24 - 6.5 \
Input Low Voitage All Inputs ViL -1.0 — 08 \

FUJITSU
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Capacitance
(Th=25°C) Value
Parameter Symbol Min Typ Max Unit

Input Capacitance Ay to Ag, D Ciny - — 7 pF

input Capacitance RAS, CAS and W Cinz - — 10 pF

Output Capacitance Q Court - — 7 pF

DC Characteristics p g
(Recommended operating MB81257.10 MBB81257.12 MB81287-15 | » ~
conditions unless otherwise Parameter Symbol Min Max Min Max Min Max Unit

noted.)
OPERATING CURRENT*
Average Power Supply Current tcet — 707 - 65 — 57 mA
(RAS, CAS cycling; tge = Min.)

STANDBY CURRENT
Power Supply Current leca — 45 45 - 45 mA
(RAS/CAS = V),)

REFRESH CURRENT 1*
Average Power Supply Current locs - 60 — 56 — 50 mA
{RAS cycling, CAS = V,;; tpe = Min.)

NIBBLE MODE CURRENT*
Average Power Supply Current lecs - 22 - 20 - 18  mA
(RAS = V), CAS cycling; tye = Min)

REFRESH CURRENT 2
Average Power Supply Current fees — 65 — 80 - 55  mA
(CAS before RAS; tge = Min))

INPUT LEAKAGE CURRENT

Any Input, (Vi = OV to 5.5V,

Veo = 5.5V, Vgg =0V, I -10 10 -10 10 -10 10 pA
all other pins not under test = 0V)

OUTPUT LEAKAGE CURRENT

(Data is disabled, Vo, =0V o 5.5%) ot -0 10 -1 10 -10 10 A

OUTPUT LEVEL
Output Low Voltage VoL — 04 — 04 — 04 V
{loL = 4.2 mA)

QUTPUT LEVEL
Output High Voitage Vou 2.4 — 24 — 24 —_ \
(low = —5.0 mA)

Note": I5¢; is dependent on output loading and cycie rates. Specified values are obtained with the output open.

FUJITSU
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AC Characteristics
{(Recommended operating
conditions unless otherwise

R4

noted.)
Symbol MB81287-10 MB81267-12 WMB81287-15

Parameter Notes Alternate *Standard Min Max Min  Max Min  Max Unit
Time between Refresh taer TRVRV —_ 4 - 4 — 4 ms
Random Read/Write Cycle Time tac TRELREL 210 — 230 — 260 — ns
Read-Write Cycle Time tRwe TRELREL 210 — 230 — 260 — ns
Access Time from RAS (4),6) taac TRELQV —_ 100 — 120 — 150 ns
Access Time from CAS 5),(6) teac TCELQV — 50 — 60 - 75 ns
Output Buffer Turn off Delay torr TCEHQZ o] 25 0 25 0 30 ns
Transition Time tr Ll 3 50 3 50 3 50 ns
RAS Precharge Time [ TREMREL 90 — 100 — 100 — ns
RAS Pulse Width tRas TRELREH 110 100000 120 100000 150 100000 ns
RAS Hold Time [ TCELREH 60 — 60 — 7% - ns
CAS Pulse Width toas TCELCEH 60 100000 60 100000 75 100000 ns
CAS Hold Time tesm TRELCEH 110 — 120 — 150 — ns
RAS to CAS Delay Time @), (N tacp TRELCEL 20 50 22 60 25 75 ns
CAS to RAS Set Up Time ters TCEHREL 15 — 20 — 20 — ns
Row Address Set Up Time 1asR TAVREL 0 — 0 - 0 — ns
Row Address Hold Time 1ran TRELAX 10 — 12 — 15 — ns
Column Address Set Up Time tasc TAVCEL 0 —_— 0 — [« — ns
Column Address Hold Time teaH TCELAX 15 - 20 — 25 — ns
Read Command Set Up Time trcs TWHCEL 0 — 0 — 0 - ns
Read Command Hold Time Referenced to CAS (10) tgpcy TCEHWX 0 — 0 — 0 — ns
Read Command Hold Time Referenced to RAS (10) tRRH TREHWX 20 — 20 — 20 — ns
Write Command Set Up Time 8) twes TWLCEL 0 — 0 — 0 — ns
Write Command Pulse Width twp TWLWH 15 - 20 - 25 — ns
Write Command Hold Time twen TCELWH 15 — 20 — 25 — ns
Write Command to RAS Lead Time tawL TWLREH 40  — 50 — 60 — ns
Write Command to CAS Lead Time towl TWLCEH 20 — 30 - 40 — ns
Data In Set Up Time tps TDVCEL 0 - 0 — 0 — ns
Data In Hold Time tom TCELDX 15 - 20 — 25 — ns
CAS to W Delay 8 town TCELWL 15 — 20 — 25 — ns
Refresh Set Up Time for CAS Referenced to RAS  tggs TCELREL 20 - 25 - 30 — ns
Refresh Hold Time for CAS Referenced to RAS teoH TRELGEX 20 — 25 — 30 — ns
Nibble Mode Read-Write Cycle Time tnawe TCEHCEH 50 — 65 — 80 - ns
Nibble Mode Read/Write Cycle Time inc TCEHCEH 50 - 85 — 80 —- ns
Nibble Mode Access Time tncac TCELQV — 20 — 30 — 40 ns
Nibble Mode CAS Pulse Width {NCAS TCELCEH 20 — 30 — 40 — ns
Nibble Mode CAS Precharge Time tycp TCEHCEL 20 — 25 — 30 — ns
Nibbie Mode Read RAS Hold Time tnRRSH TCELREH 20 — 30 — 40 — ns
Nibble Mode CAS Hold Time Referenced to RAS  tqyy TREHCEL 20 — 20 — 20 — ns
Nibble Mode Write RAS Hold Time tWRSH TCELREH 40 — 50 — 60 — ns
Refresh Counter Test Cycle Time 9 tare TRELREL 330 — 375 — 430 — ns
Refresh Counter Test CAS Precharge Time 9 tepr TCEHCEL 50 — 60 — 70 — ns
Refresh Counter Test RAS Puise Width @  trpas TRELREH 230 10000 265 10000 320 10000 ns
RAS Precharge to CAS Active Time tarc TREHCEL 20 - 20 - 20 — ns
CAS Precharge Time for CAS before topn TCEHCEL 20 _ 26 . 30 _ ns

RAS Refresh Cycle

See Notas on following page.

*These symbols are described in IEEE STD. 662-1980: IEEE Standard terminology for semiconductor memory.
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AC Characteristics

Notes: 6. Measured with a load equivalent to 2 TTL
1. An initial pause of 200us is required after loads and 100pF.
power up, followed by any 8 RAS cycies, Py ; p
before proper device operation is achieved. trep (Min.) = tgay (Min) + 2t.T + tasc (Mm..).
It the internal refresh counter is ta be effec- twes and towp are non restrictive operating
tive, a minimum of 8 CAS before RAS parameters, and are included in the data
refresh initialization cycles are required. sheet as electricai characteristics only. If
. twes > twes (Min.), the cycle is an early
2. AC characteristics assume ty = 5ns. write cycle, and the data out pin will remain
3.V (Min) and V,_(Max.) are reference levels open circuit (High Impedance) throughout
for measuring timing of input signais. Also, the entire cycle.
transition times are measured between V) If towp > towp (Min.), the cycle is a read-
and V.. write cycle and data out will contain data
4. tucp is specified as a reference point only. rebad "O"t‘ the? sele:.t‘gd cell. it ;\_elft'hgrohf the
I trep < taep (Max.) the specified maximum above sets of conditions Is salisfied, the
valte of tpaq (Max.) can be met. If condition of the data out is indeterminate.
taco > tpep (Max.) then tgag is increased by 9. Test mode cycle only.
the amount that tpep exceeds tpep (Max.). 10. Either tggy Of tapy Must be satisfied for a
5. Assumes that tpep > tpgp (Max.). read cycle.
Timing Diagrams
Read Cycle
- — ac -
lt—— AP |
— Vin — |- tras | _}-
RAS
v N AN
tcrs - : tcsH >
Vin RCD . le————RSH ———
e -t cas »
CAS [l
tasr Asc !
le—= leetRAH -« tCAH —»] i
v
Vi | [
' "l '"CSL ' L‘"nnu—f‘

— Vin :
W XX RLELF ¥
Vi teac —»| taeH

tRAG ] —m=| | LtOFF
v -
Q OoH VALID DATA
Vor N

m Don't Care
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Timing Diagrams, continued

Write Cycle {Early Write)

tac »>
‘4——';1?—»
— Vin = e tRas -
RAS Z|"
YiL =
tcrs -~ tesn
lee—RCD | tRsH
e ViH - tcas -
w XDt \ 7\
Vie \
tasr| | 'RAH tasc
| > |t—tCAH —m]
A Vin e
ROW. ADD. COL. ADD.
v & — :
twes cwt
e tWCH ]
Vi
- tawe »
|- D5 | - fon
Vin |-
Vi F
Vou
e OPEN
Vou
M Don't Care
Read-Write/Read-Modify-Write Cycle
e tfawc ; »|
[ tre —>
— Vin - tRAS »
RAS N Zr
Vi
tcRs - tosn
v Tl o S
T N A
Vi
tasA tRAH tasc
&> | | |etcan—»]
Vin
A v Row. aoD. ¥ COL. ADD.
L
tres t
1 ‘<—>‘ towp—] [ RWL—>
= Vi [— twp—|
v LR N ADXXAIXXXHN
viL t
CcAC
L—» 'CWL—’l }4—» toFF
" l———— LRAC | |
a OH +
{ VALID DATA P mm—
VoL p
‘ns‘
-»‘ toH—m

~ N N N 3
VALID DATA KA A

() oo
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Timing Dlagrams, continued

«KAS-Only’’ Refresh Cycle

NOTE:

RAS

=V, W, D = Don't Care

Hidden Refresh Cycie

RAS

CAS

W {Read)

W {Read-Write)

tac
Vin -— 1”5____»[
i
|<"Asn"> |t ap ——>] ot tpp ———
Vin
Vi |
V,
oH OPEN
Vo
L‘-————!nc

|-‘—!Rp—>

Vin S‘ tras———» 3 tRAS
ViL
'cns«l*b [— tacp —tat— tpgy —
e teas >
tRaN —
Vie ]
tasr tean
- fasc pr| [« [—>
Vin
Vi |
'RCS“’I o I‘—tngn-"
v, SRS \ .
It -tcAC
Vo FtRAC— 'OFF-J [e—
' { VALID DATA —
Voi
tocwo [ typ-»|
'RCS"' [ -

Vi

- XA

“EAS-MN-R‘A_S" Refresh Cycle
NOTE: Address, W, D = Don’t Care

_ v
AR IH _—/—Kh——— thas -Z
Vi
'CP'L ks ‘Fch
% Vin N
Vi [*>|tore
Vie
a r
Vi

K XORXXXXXXXX XXX

I Y R EE—

[———— tgp———

anc'-l

TRUXHKXKXXXXAAX

OPEN

m Don't Care
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Timing Diagrams, continued

Nibble Mode Read Cycle

trp
|~
RAS Ly
tNRRSH >
CAS
ARy
A
I‘L fRCH
hcu—*‘- *l tres il
W NV 4 i
tcac
> oFF  |tncac
[
Von |«— tRAC —»|
a 77 VALID VALID VALID VALID
Vor AL _DATA DATA DATA DATA

Nibble Mode Write Cycle

K’m Don’t Care

J— Vin
RAS
Vi
—_ \'{
CAS H
Vi
Vin
A
Vi ‘.
_ Vi
w M
ViL
a Vou
Vou
tos! |toH tos| [tom
lomr| e e |
v
D " VALID VALI VALID VALIBWM
v DATA DAT, ATA DATA /

m Don’t Care
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Timing Diagrams, continued
Nibbie Mode Read-Write Cycle

—_ Vin tre
RAS - t -
i RAS - \
‘g"c_n tesu > tNwAsH ¢
v < tcas—»| [ tnrwe —»] RANH
fR— iH
& N Y /
it E 3
tcan INce | {INcas
-] L
Vi T
. XXX XX XIXIIXXXXXX
tres |tewo| towl . tawy
CWL
— Viy i
TR | etoneN AT
it — - ]
tcac| twe ‘195': INcac| |twp
Vou et —1RAC—— Jemed togE
Q —— VaAlD VALID VALID VALID
VoL DATA | DATA DATA DATA
tos| | 'DH tos| |tou
[

Vi
D m VALID VALID VALID VALID
v DATA DATA | DATA DATA
m DON'T CARE

““CAS-Before-RAS’’ Refresh Counter Test Cycle

- tarC >
RAS Vin —\ﬂmlrnga L
Vi A
tecs . tepr | |- R | la—trp
v I CEH——
cas " / N« tcas \
v J Y i
18 ! .
ASC
[—tcan-—
Vin -

s | [
_ Vin RCS

fcac

[+~ torF

Vou
Q VALID DATA
Vou { —

tres| | towp | [e— towL—]
Vig [— tRw,
W YRR Pt =XKL
Vi f
os
e [«— tpw
ViH

i

m DON'T CARE
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Description
Simplified Timing Requirement address bits are required to impedance state until CAS is
The MB81257 has improved cir- decode any 1 of 262,144 cell brought “low”. In a read cycle,
cuitry that eases timing re- locations within the MB81257. or a read-write cycle, the output
quirements for high speed ac- Nine row address bits are is valid after tp, ¢ from transi-
cess operations. The MB81257 established on the input pins tion of when teepmax) 1S
can operate under the condition (A through Ag) and are latched  satisfied, or after tc,c %rom
of tacp (Max) = teae, thus pro- with the Row Address Strobe transition of CAS when the
viding optimal timing for ad- (AAS). Nine column address transition occurs after trco(max;
dress muitiplexing. In addition, bits are established on the in- Data remains valid until CAS is
the MB81257 has minimal hold put pins and latched with the returned to “high”. In a write
times for Addresses (tcau) Column Address Strobe (CAS). cycle, the identical sequence
Write-Enable (twer) and Data-in All input addresses must be occurs, but data is not valid.
{tpn). The MB81257 provides stable on or before the failing
higher throughput in inter- edge of RAS. CAS is internally ~ Nibble Mode
leaved memory system applica- inhibited (or “gated”) by RAS to  Nibble mode allows high speed
tions. Fujitsu has made the tim-  permit triggering of as serial read, write or read-
ing requirements that are refer- soon as the Row Address modify-write access of 2, 3or 4
enced to AAS non-restrictive Hold/Time (tray) Specification bits of data. The bits of data
and deleted them from the data  has been satistied and the ad- that may be accessed during
shest. These include t,g, twer, dress inputs have been chang- nibble mode are determined by
tonr and tpwp AS a result, the ed from row addresses to col- the 8 row addresses and the 8
hold times of the Column Ad- umn addresses. column addresses. The 2 bits of
dress, D and W as well as toyp addresses (CAg, RA) are used
(CAS to W Delay) are not Write Enable to select 1 of the 4 nibble bits
restricted by tpep. The read or write mode is for initial access. After the first

selected with the W input. A bit is accessed by the normal
Fast Read-Write Cycle logic ““high” on W dictates read  mode, the remaining nibble bits
The MB81257 has a fast read- maode. A logic “low” dictates may be accessed by toggling
modify-write cycle which is write mode. The data input is CKé “high” then “low” while
achieved, by precise control of disabled when the read mode is  RAS remains “low”. Toggling
the three-state output buffer as  selected. CAS causes RAg and CAg to be
well as by the simplified tim- incremented internally while all
ings described in the previous ~ Data Input other address bits are held con-
section. The output buffer is Data is written into the stant and makes the next nib-
controlled by the state of W _ MBB81257 during a write or read-  ble bit available for access.
when CAS goes “low”. When W write cycle. The last falling (See table | below).
is “low” during a CAS transition edge of W or CAS is a strobe
to “low”, the MB81257 goes in-  for the Data-in (D) register. In a If more than 4 bits are access-
to the early write mode in which  write cycle, if W is brought ed during nibble mode, the ad-
the output floats and the com- “low” (write mode) before TAS, dress sequence will begin to
mon /O bus can be used on the D is strobed by CAS, and the repeat. If any bit is written dur-
system level. When W goes set-up and hold times are ing nibble mode, the new data
“low”, after tgyp following a referenced to CAS. In a read- will be read on any subsequent
CAS transition to “low”, the write g%:sle, W will be delayed access. If the write operation is
MB81257 goes into the delayed  until has made its negative  executed again on subsequent
write mode. The output then transition. Thus D Is strobed by access, the new data wiil be
contains the data from the cell W, and set-up and hold times written into the selected cell
selected and the data from D is  are referenced to W. location.
written into the cell selected.
Therefore, a very fast read-write  Data OQutput In nibble mode, the three-state
cycle (tawc = tac) Is possible The output buffer is three-state  control of the Dqy pin is deter-
with the MB81257. TTL compatibie with a fan-out mined by the first normal ac-
of two standard TTL loads. cess cycle.

Address Inputs Data out is the same polarity as
A total of eighteen binary input data in. The output is in a high The data output is controlled

Tabie 1

Nibble Mode Address Nibbie

Sequence Example Sequence Bit RA, Row Address CA, Column Address Comments
RAS/CAS (normal mode) 1 0 10101010 0 10101010 input addresses
toggle CAS (nibble mode) 2 1 10101010 0 10101010
toggle CAS (nibble mode) 3 0 10101010 1 10101010 generated internally
toggle CAS (nibble mode) 4 1 10101010 1 10101010
toggle CAS (nibble mode) 1 0 10101010 0 10101010 sequence repeats
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Description, continued

only by the W state referenced
at the CAS negative transition
of the normal cycle (first nibble
bit). That is, when
twes > twes(min.) is met, the
data output will remain open
circuit throughout the suc-
ceeding nibble cycle regardless
of the W state. When
towp > towpimin.) is met, the
data output will contain data
from the cell selected during
the succeeding nibble cycle
regardless of the W state. The
write operation is done during
the period in which the W and
AS clocks are low. Therefore,
the write operation can be per-
formed bit by bit during each
nibble operation regardiess of
the timing conditions of W
{twes and tewn) 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 perfor-
ming a memory cycle at each
of the 256 row-adresses
~ Ay) at least every 4 ms.

AS-only refresh avoids any
output during refresh because
the output buffer is in the high
impedance state uniess CAS is
brought “low”. Strobing each of
the 256 row-addresses (Ag ~ A7)
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 Refrash
CAS-before-RAS refreshing
available on the MB81257 offers
an alternate refresh method. ¥
CAS is held “low” for the
specified period (trcs) before
RAS goes to “low”, on-chip
refresh control clock generators
and the refresh address counter
are enabled, and an internal
refrash operation takes place.

After the refresh operation is
performed, the refresh address
counter is automatically in-
cremented in preparation for
the next CAS before-RAS
refresh operation.

Hidden Refresh

A hidden refresh cycie may
take place while maintaining
the latest valid data at the out-
put by extending the CAS ac-
tive time. For the MB81257, a
hidden refresh cycle is a CAS-
before-RAS refresh cycie. The
internal refresh address counter
provides the refresh addresses
as in a normal CAS-before-RAS
refresh cycle.

CAS-before-RAS Refresh
Counter Test Cycle

A special timing sequence us-
ing the CAS-before-RAS counter
test cycle provides a convenient
method of verifying the func-
tionality of the CAS-before-RAS
refresh activated circuitry.

After the CAS-betore-HAS
refresh operation, if CAS goes
to “high” and then goes to
“low” again while RAS is held
“low”, the read and write opera-
tion 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 ad-
dress bits defined as follows:

A ROW ADDRESS

Bits A, through A, are defined
by the refresh counter. The
other bit Ag is set “high” inter-
naily.

A COLUMN ADDRESS

All the bits A, through A are
detined by latching levels on Ag
through As at the second falling
edge of CAS.

Suggested CAS-before-RAS
Counter Test Procedure

The timing, as shown in the
CAS-before-RAS Counter Test
Cycle, is used for all the follow-
ing 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.

(3). Using a read-modify-write
cycle, read the "“low” written at
the last operation (Step (2)) and
write a new “high” in the same
cycle. This cycle is repeated
256 times, and ‘“high’'s are writ-
ten into the 266 memory cells.

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

{5). Complement the test pat-
tern and repeat steps (2), (3} and
(4).
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Figure 2
Nibble Mods 1) In this case the first nibble cycle is an Early Write cycle.
TN/ \ /S
D XX X X X X
Doyt ‘, High-Z
. No
|<~—- Early Write “’!"‘Operation"l"_ Write —»'4— Write -——»l
{increment
nibble counter) [[] vaiid Data
2) In this case the first nibble cycle is a delayed write (Read-Write) cycle.
RAS \ /
CAs [/ \ / \ / \ / \ ;.
O XXX X X__X
Doyr  H— ) { Y ( \ V4 \
/4 \ J \ J \ v 4 AN J
|-<— Read-Write ———>i<~— Read-Wriie-—»'«———— Read ——>|<-— Read-Write —»l
[ vaiid pata
Table 2
Functional Truth Table
RAS CAS WE Dy Dour 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 L L Valid Data High-Z No Yes Yes Early Write tyes = twes (Min).
L L L Valid Data  ValidData  Yes  Yes Yes Deldyed Write or Read-Write
tewp = towp (Min).
L H Don't Care Don’t Care High-Z 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.
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