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DYNAMIC RAM

RO

262,144 x 1 BIT CMOS STATIC COLUMN DYNAMIC RAM

The Fujitsu MB 81C258 is CMOS static column dynamic random access memo-
ry, SC-DRAM, which is organized as 262144 word by 1 bit. This SC-DRAM is
designed for high speed, high performance applications such as main frame
memory, buffer memory, and video memory, and. for applications to battery
backed-up systems where very low power dissipation and compact layout is
required.

The advantage of SC-DRAM is achieving the static mode operation such as
read, write and read-modify-write cycles in spite of dynamic RAM and the
fast read and write operation can be performed by this mode.

The MB 81C258 is fabricated using silicon gate CMOS process. Since the
CMOS circuit dissipates very small power, it can be easily used in battery
backed-up application system such as hand held computer.

The MB 81C258 is pin compatible with HM 51258,

All inputs and outputs are TTL compatible.

® 262144 x 1 SC-DRAM, 16-pin ® | ow Power Dissipation
DIP/18-pin PLCC 330 mW max. (MB B1C258-10)
® Silicon-gate, CMOS, single 275 mW max. (MB 81C258-12)

transistor cell 248 mW max. (MB 81C258-15)

® Row Access Time {tgac), 11 mW max. {TTL level input)
100 ns max. (MB 81C258-10} 1.65 mW max. {CMOS level input)
120 ns max. (MB 81C258-12) ® Single 5V supply, $+10% tolerance
150 ns max. (MB 81C268-15) 32 ms/256 refresh cycles

® Random Cycle Time (tac), ® RAS-Only, CAS-before-RAS, and

200 ns m!n. (MB 81C258-10) Hidden refresh capability
230nsmin. (MB 81C258-12) & gtandard 16-pin Plastic DIP
260 ns min. (MB 81C258-15}

Add A Time (tas) (Suffix: -P)
hd ress Access 1ime {taa ), ® Standard 18-pin Plastic LCC
45 ns max. (MB 81C258-10) i pin Plastic

(Suffix: -PD)
55 ns max. (MB 81C258-12)
70 ns max. (MB 81C258-15)
@ Static Mode Cycle Time (tge),
50 ns min. (MB 81C258-10)
B0 ns min. (MB 81C258-12)
75 ns min. (MB 81C258-15)
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Voltage on any pin relative to Vgg Vin. Vour -1to+7 v
Voltage on V¢ relative to Vgg Vee -1to+7 v
Storage Temperature Tste ~-55to +125 °C
Power Dissipation Pp 1.0 w
Short Circuit output current 50 mA

262144 BIT CMOS
FUJITSU gyy:yyexeo RV '\

MB81C258-10
MB81C258-12
MB81C258-15

October 1988
Edition 3.0

PLASTIC PACKAGE
DIP-16P-M03

PLASTIC PACKAGE
LCC-18P-M04

PIN ASSIGNMENT

Agl] ~ 16[] vss
Din{] 2 15[] CAS
wel] 3 14[] oour
RAS[] 4 Tor 131 A
Aols  wview 12[] A3
Ax(s 1[J As
A7 101 As
vee[] 8 914,
Dy Agvss EAE
AOg8
WwE]a 16 00aur
ARE[e 15T As
veds sorview 1efine.
A6 30As
ady 12fas

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional operation should be restricted to
the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static voit-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high impedance
circuit.
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CAPACITANCE (74 = 25°c, = 1 MH2)
Parameter Symbol Typ Max Unit
Input Capacitance, Ag to Ag and D)y Cinat - 7 oF
Input Capacitance, RAS, CAS, WE Cinz - 10 pF
Output Capacitance, Doyt CouT - 7 pF
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RECOMMENDED OPERATING CONDITIONS
(Referenced to Vgg)
Parameter Symbol Min Typ Max Unit Operating
Temperature
Vee 45 5.0 55
Supply Voltage Ves 0 0 0 vV
o -1
Input High Voltage, all inputs Vin 24 - 65 v 0°Cto+70°C
Input Low Voltage, all inputs VL -1.0 - 0.8 v

DC CHARACTERISTICS

(At recommended operating conditions unless otherwise nated)

Values
Parameter Conditions Symbol Unit
Min Max
MB81C258-10 — 60
Operating Current™ CAS =V, or Vi,
(Average power MB81C258-12 RAS cycling; lect - 50 mA
supply current) tRe = min
MB81C258-15 - 45
Standby Current TTL level RAS =CAS =V - 2.0
(Power supply lecz mA
current) CMOS level RAS = CAS > V¢c-0.2V - 0.3
MB81C258-10 - 40
Static Mode RAS=CAS=v,_,
Current* MB81C258-12 RAS cycling; tse = min. lcea - 35 mA
MB81C258-15 - 30
NS =i MB81C258-10 - 55
CAS-before-RAS' RAS cycling,
Refresh Current MBB1C258-12 | CAS-before-RAS: leca - 45 mA
{Average power M
eurrent} MB81C258-15 Re - 40
vV £56.5Y,
Vee = 5.5V,
Input Leakage Current Ves = OV: pins not [ITTR) -10 10
under test = OV HA
0V < Vour £5.5V;
Output Leakage Current Data out disabled la) -10 10
Output High Voaltage lop = -5mA Von 24 -
Vv
Output Low Voltage loL = 4.2mA VoL - 04

NOTE: *;Icc depends on the output load operating speed. The specified values are with the output pin open.
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AC CHARACTERISTICS

(At Recommended operating conditions unless otherwise noted) [NETRAF]

Parameter Symbol MB 81C258-10 MB 81C258-12 MB 81C258-15 Unit
Min Max Min Max Min Max

Time Between Refresh tReE - 32 - 32 - 32 ms
Random Read/Write Cycle Time tre 200 - 230 - 260 - ns
Read-Modify-Write Cycle Time tewe 245 - 285 - 325 - ns
Access Time from RAS 5] thac — 100 - 120 - 160 ns
Access Time from CAS toac — 25 - 30 - 35 ns
Output Buffer Turn off Delay Time tore 25 25 0 30 ns
Transition Time tr 50 50 3 50 ns
Column Address Access Time (4 )5 tan — 45 - 55 - 70 ns
Output Hold Time from Column tao 5 _ 5 _ 5 _ s
Address Change H
Access Time from WE Precharge twra - 25 - 30 - 35 ns
chicte:s Time Relative to last a aLw _ 90 _ 110 B 140 ns
Write Latched Data Hold Time twoH 0 - 0 - 0 - ns
RAS Precharge Time tRp 90 - 100 - 100 - ns
RAS Pulse Width tras 65 100000 75 100000 95 100000 ns
RAS Hold Time tRsH 25 - 30 - 35 ns
CAS Pulse Width (Read) teas 25 | 100000| 30 | 100000| 35 | 100000] ns
CAS Pulse Width (Write) tcas 16 100000 20 100000 25 100000 ns
CAS Hold Time {Read) tesh 100 - 120 - 150 - ns
CAS Hold Time (Write) tesh 80 - 95 - 115 - ns
RAS to CAS Delay Time treo 25 75 25 90 30 115 ns
CAS to RAS Set Up Time ters 20 - 25 - 30 - ns
Row Address Set Up Time tASR 0 - 0 - 0 - ns
Row Address Hold Time tRaH 15 - 15 - 20 - ns
Column Address Set Up Time tasc 0 - 0 = 0 - ns
Column Address Hold Time tean 20 - 25 - 30 - ns
?ifxnseto Column Address Delay ga trAD 20 55 20 65 25 80 ns
%‘;'f‘;z:c'z"t‘;’%“'d Time tan 100 - 120 - 150 - ns
et o e s [0 | o [ - -
Read Address to RAS Lead Time tRAL 45 — 55 - 70 - ns
gz:‘zz:c:gc:roe?_:sogi;;r:iime tanr 15 - 15 - 20 - "
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AC CHARACTERISTICS (Cont’'d)

(At Recommended operating conditions uniess otherwise noted) [NETTRAF

MB 81C258-10 MB B1C258-12 MB 81C258-16

Parameter Symbol - Unit
Min Max Min Max Min Max
EZT;\:N%:':O Column Address twan 20 45 20 55 25 70 ns
Column Address Hold Time
90 — 110 - 140 -
Referenced to Last Write tanLw ns
Read Command Set Up Time N 0 0 0 _
Referenced to CAS RCs - ns
Read Command Hoid Time
Referenced to RAS tRAH 10 - 10 - 10 ns
Read Command Hold Time
Referenced to CAS tReH 0 N 0 - 0 ns
WE Pulse Width twp 15 - 20 - 25 - ns
WE Inactive Time o 15 - 20 - 25 - ns
Write Command Hold Time twen 15 — 20 - 25 - ns
Write C d to RAS Lead
Ti:q: ommand to ea . 25 - 30 - a5 - ns
Write C d to CAS Lead
T wommand o e tewe 25 - 30 - 35 - ns
RAS to WE Delay Time tawD 100 - 120 - 150 - ns
CAS to WE Delay Time tewo 25 — 30 - 35 - ns
Column Address to WE Dela
Tiome ress v tawn 45 — 55 — 70 - ns
RAS to Second Write Dela
T v thswo 105 - 125 - 155 - ns
Write Command Hold Time
Referenced to RAS twer 80 - 9 18 B ns
RAS Precharge Time from Last
Wrie ree theLw 135 - 155 - 165 - ns
Write Set Up Time for Output
Disable m | s 0 - 0 - 0 B ns
Write Hold Time for Qutput
Disable twh 0 - 0 - 0 - ns
Din Set Up Time tps 0 - 0 - Q - ns
Dy Hold Time ton 20 - 25 - 30 - ns
D,y Hold Time Reference to
R ' ere tonn 80 - 90 - 110 ~ ns
Refresh Set Up Time for CAS
Referenced to RAS tecs 20 - 25 - 30 - ns
(CAS-before-RAS cycie)
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AC CHARACTERISTICS (Cont’d)

(At Recommended operating conditions unless otherwise noted}

MB 81C258-10 MB 81C258-12 MB 81C258-15
Parameter Symbol Unit
Min Max Min Max Min Max
Refresh Hold Time for CAS
Referenced to RAS teeH 20 - 25 - 30 - ns
(CAS-before-RAS cycle}
CAS Precharge Time
(CAS before-RAS cycle] tcen e - % - 30 - ns
RAS Precharge Time to CAS
Active Time (Refresh cycles) trrc 20 - 20 - 20 - ns
Static Mode Read/Write Cycle
Time tsc 50 - 60 - 75 - ns
Static Mode Read-Modify-
- 115 — -
Write Cycle Time tsRwe 95 145 ns
Static Mode CAS Precharge
Time tee 15 - 20 - 25 - ns
Refresh Counter Test Cycle
Time taTc 440 - 520 - 610 - ns
Refresh Counter Test RAS
Pulse Width trRAs 340 10000 410 10000 500 10000 ns
Refresh Counter Test CAS
Precharge Time teer 80 - 60 B 70 - ns
Refresh Counter Test CAS to _
Col. Address Delay Time tcanT 100 120 150 ns
Refresh Counter Test Access m ¢ _ 135 _ _
Time from CAS cACT 165 205 ns
Refresh Counter Test CAS
to WE Delay Time tewor 135 165 - 205 - ns

NOTES:

BB An Initial pause (RAS = CAS = V) of 200 us is required after
power-up followed by any 8 RAS-only cycles before proper
device operation is achieved. In case of using internal refresh
counter, a minimum of 8 CAS-before-RAS initialization cycles
instead of 8 RAS cycles are required.

AC characteristics assume ty =5ns, Vi =0V to 3V, V| = 24V,
VL =08V, Vpy =24V,and Vg = 0.4V,

Assumes that trap < tgap {max). If tgap is greater than the
maximum recommended value shown in this table, tgac will be
increased by the amount that tg 5 €xceeds the value shown.

I3 Assumes that tgap > trap {Max).

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

[ Assumes that t_wap < tLwap imax). If 1 wap is greater than
the maximum recommended value shown in this table, ta v wili
be increased by the amount that t_yw ap exceeds the value shown.

Write Cycle Only.

B Operation within the tgap (max) limit insures that tgac (max)
can be met. tgap (max} is specified as a reference point only;

if thap is greater than the specified tgap Imax) limit, then
access time is controlled by taa-

B trap (min} = tgap (min) + t1 {ty = 5ns)
tapp is specified to latch column address by the rising edge of
RAS.

Operation within the t| wap {max) limit insures that ta w (max}
can be met. 1) wap (max) is specified as a reference paint only;
if t_wap i5 greater than the specified t  wap {max] limit, then
access time is controlled by taa-

tLwaD (minl =tcay (min) + g (ty = Bns).

Either tgr Or trcH Must be satisfied for a read cycle.

MKWS, twH. and tgwp are specified as a reference point only.
I tws > tws (min) and tyy > twp [min), the data output pin
will remain High-Z state throughout entire cycie. It tgwp >
tgwp (Min), The data autput will contain data read from the
selected cell.

CAS-befare-RAS refresh counter test cycle anly.
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Read Cycle
tRe
TRAS
RAS Vi ——:s R
Vi —
" teRs tcsH P
—~—trco tRSH
CAS Vin- 1 tRAH J fcas /
VilT = " -1 —tAHR
'RADT tRAL
ADDRESSES VIH_ COLUMN X
I
= l"—‘ncs tReH [~ tRRH
We \\‘I'::‘: tcac
taa — —1oFF
tRAC
DouTt VoH, HIGH-2 VALID HIGH-Z
VoL~
D Don‘t Care
*; Iftgap 2 trap (max), access time is tan.
Write Cycle (WE Controlled)
ReC
N tras
RAS R e —
- \ / N
trg t
i ——tRco b tRSH RP
. tcas
CAS Vin-
A V:E‘—] tRAH T /
tAsA| =] CWL—=]
p—er| tAWR
ADDRESSES Vi1~ 5 ROW KCoLUmMN X . .
" tRwL |
twe
. ‘ASCJ = - ttCAH'——{ P=—twit
WE Vi~ WP /
ViL~ T
tos~— KT tRPLW
tounq
OIN R VALIDE P ——
! ! ——l F=—toFF
DouT Vou~ HIGH-Z { INVALID
VoL
D Don‘t Care

*, Write Cycle only.
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Write Cycle (CAS Controlled)
tre
tRAS
RAS Vo
IH N
Vi~ \
1 SH t
t o RP
CRS e —tacD tRSH
V- Fe—tcAas—e
CAS Vi F TRAH N /
I = tasc*2
1 .
task {ican’?
Noudll \,,\IWR
ADDRESSES xm: e ROW A COLUMN
n L
tweR
WE ‘\;IH: ) \ gy
I
! TRPLW- 4
tps toH
tDHR
V-
Din IH” VALID
Vi X
Vor- HIGH-Z" 1
DouT VoL HIGH-
D Don’t Care
*1; I tws > tws (min) and twy 2 twy (Min), Doy is high-Z.
*2; Write Cycle anly.
Read-Modify-Write Cycle
trwe
N trAs:
RAS v —————
IH-
“ ? -
tcrs tcsH [~ _tgp
| l~—trcD tRSH
A Vin— [ tcas
Vi~ ———— tRAH
AsR tRwL
i [=trRAD tAWD-———-I towL ——
Vig—
ADDRESSES ,,'"'_ X Row COLUMN
[N
I_ tewp [=~tCc AH _I
tRes—~ H=— TrRPLW {
— 1
WE Vi w
Vil™ ™
tRWD oH
tog——
Oin Vi X vauib X -
Vi [--
tcAac—— ~—toFF
taa
tRAC twaH i
DouT Van~ HIGH-Z VALIL . HIGH-Z
Voo
D Don’t Care

+: Invalid Data
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Static Mode Read Cycle

tre
tRAS
RAS VIH————
- : " ? h
cRs tcsH e tRp— ]
t P —mfra—tRG H—=]
AR———| p——1cp HstcHAs
TAS N f
RAL.
tAHR— }=—

COLUMN N

L ~| trch
tRRH

v
ADDRESSES

tcac
e
taA—=
o] —torr
Vou- =
DouT on- HIGH-Z VALID VALID }—HIGH-Z~—4  VALID -
Vou —
E] Don‘t Care
*; lnvalid Data.
Static Mode Write Cycle
tRC
tRAS
RAS :”IH: 3§ y L
I tcas : —)7 .
CSH AT IR tcas [P [~ tRSH— RP——
~tRco tecas
CAS :’,IH: x ), [—_
T t N tean
tHAH = CAH " i tcaH
ADDRESSES VIF_ —— Y Row O COLUMN 1 X CcoL.2 D COLUMN N
i Y
tRSWD tewl ———‘RWL——l ,
— 'AWR‘t . twi tewe i
WE WS Mo . WH twp tRPLW
Vin- l=—twCH "_JE
t twen
Vi — }I wi :
sc “sc ton
1 ~=ipH —={ fom
22| ton (0S5 = | tos = {=
Vg

Din vaLioY ALIG VALID,
Vi- (S,

I——‘DHR——{

Vo~

DouTt VoL-

HIGH-Z"

D Don’t Care

*

;I tws & tws (Min) and twy > twy (Min), Doy is high-Z.
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Static Mode Read-Modify-Write

\ R
I tRAS |
RAS
xm: N
1w ;
i tRp—=]
tcRs TRSH RP
~— csH
! p— tRCD
CAS Vin- ™ *——
CAS e : !l J
tRAH b Hp——1SRWC SAWC TRPLW
tagh —o——IIRAD !——-Ilr:AH tcaH E tcan
ADDRESSES ¥IH_ Raw COLUMN 1 D COLUMN 2 couumn 3 X
L ! { e d
™
-—1r 1 t }“RWL-]
‘cwﬁ—D—_:] Lt wan—t2 20t waD AWD L tewl
_ tawn == twp— t=—lwp——f Twe
WE Vin- \ T
Vi~ e T i T —and
i H—tDs —{ he-tDs — 1ps
1 = —{tpH DH
H DH
Oin vn-q: VALID VALID ’ VALID
I . |
—trac—| ‘AAL——1 L L-—-- aA toFF
taa twp A~ Twpa—
tcac i TWOH =t TWOH -—] woH
DouT Yor —mienz—OTRTD{ VALD VAL JLLOL  VALID
ot T I :
b——tarw p——TaLw
D Don’t Care
S wnvatid Data
. . 1
Static Mode Mixed Cycie
f— tRC
—_— f tRAS——
RAS i _1’
IH \
i { S
| tCSH———=y TRSH R ——
¥ i
t
_.1‘ | RCD, tcas = AS 1CAS
CAS ‘\:‘H: \ P \
I tAAH e T |
—eflmtasc ] —TRP LW e
| t waAD" 2
tas t— ‘CAiH F—tawL
ADDRESSES ViH~ AOW COoL.1 Y coL.2 coL. 3X
I
tAwR——] I l—tcanl
b tweH twi 1AW Fefaf fm
i T iws [ Y
WE — —
MG [\ /
ViL~ f
twer twea
tos o taLw T tps|| toM ;
J
Dy \\;'H: X vaLio VALID
L T I i
L—L‘DHH—— t<:.M:|—- taoH l-—— ‘CAEJ L—-1 1OFF
b taA t—twon
_ vy
Oour \\;gH, HIGH-Z —4 VALID VALID
L
Write Read Read-Modify-Write

[J oon't care
m tnvalid Data

*1; This is an example of static mode mixed cycle.
*2; If t_wap is satisfied its min/max value, ta w = tgc {Min) + t4a (max}
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RAS-Only Refresh Cycle
(Note; WE, Dy = Don't Care, Ag = V|4 or V,_)

tRg ;

J— RAS
RAS | m—

Vin )

Vil

tasr
F—TRAH—={ tre

Vi~ T

ADDRESSES ViH_ " W Row X

tAgmAq! I . R
H'CRS L‘—"RPC
CAS Vb= "
cas VL~ m»w smbeineen
toFF

ey
DouT Vou

VOL"——1

HIGH-2

D Don’t Care

CAS-before-RAS Refresh Cycle
(Note; Address, WE, D;y = Don't Care)

RC
tRAS
Vi —
Ras Vii- —d/ h / \
trcs the
t } t R
CPR—= ~tFCH
M
CAS VL h :
oFF
Dout Von< HIGH-Z.

VoL




WIINININ - mB81C258-10
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Hidden Refresh Cycle
tRe
RAS W — RAS tRAs
v N / N /
tcps |F='RCD—~] . tRP
v RSH tFCH———
— -
oAs ViLT——1 tasr b e f
TRAH-= = r‘tmu_
tRAD — —taHr
ADDRESSES ViH~ O
Vi X ROW | COLUMN X
B tRlcs ! ——] f=—tARH I
WE x:':, tcac L
—tAA——i «J
tRAC foFF I~
D Von— .
ouT VoL — HIGH-Z VALID DATA }_
D Don’t Care
CAS-before-RAS Refresh Counter Test Cycle
tRTC
AAS ITRAS
Vi~ —
V“"} tFcs A / \-—
—tFCH— trp
cAs tepT——y
Vin— —
VL~ h f
LcADT ¢
AHR
ADDRESSES Vi~ COLUMN X
18
tAcs t- tRRH
l__' 'F‘HCH
WE Vin—
(Read) V:':* 4 taa R___
tcacT l~—{toFE
Dout \\//OH: HIGH-Z | VALID  —
oL
tRcs “‘WD{:“‘*‘RWL—J
I-——1 t—tcwDT tewL
WE Vi twr’;y———
{Write) Vi 1 t
05— t51 !
D Vin—
IN vy - X vaLio
D Don’t Care
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DESCRIPTION

Address Inputs:

A total of eighteen binary input address
hits are required to decode any one of
the 262,144 storage cells within the
MB 81C258. Nine row address bits
are established on the address input pins
(Ag to Ag) and latched with the Row
Address Strobe (RAS). The nine column
address bits are established on the ad-
dress input pins {Ag to Ag) after the
Row Address Hold Time has been satis-
fied. In read cycle, the calumn address
are not tatched by the Column Address
Strobe (CAS), so the column address
must be stable until the output becomes
valid. In write cycle, the column ad-
dresses are latched by the later falling
edge of CAS or WE.

Write Enable:

Read or Write cycle is selected with the
WE inputs. A high on WE selects read
cycle and low selects write cycle. The
write operation is asserted on the later
falling edge of CAS or WE (Both CAS
and WE are low). The time period of
the write operation is determined by
internal circuit, thus next write opera-
tion will be inhibited during the write
operation.

Data Input:

Data is written into the MB 81C258
during write or read-modify-write cycle.
The input data is strobed and latched by
the later falling edge of CAS or WE.

Data Output:

The output buffer is three state TTL
compatible with a fan out of two stand-
ard TTL loads. Data out has the same
porality as data in. The output is in high
impedance state until CAS is brought
low. In a read cycle, the access time is
determined by the following conditions:
1. tgac from the falling edge of RAS.
2. tpa from the column address inputs.
3. tcac from the falling edge of CAS.
When both tgep and tgap satisfy their
maximum limits, tgac=trep tteac OF
trac~tRAD Tlaa-

Data output remains valid while the
column address inputs are kept con-
stant, However, when CAS goes high,
the output returns to high impedance
state. In the static mode, the output

data is internally latched by the later

falling edge of CAS or WE and remains

valid internally until either returns to
high.

Static Mode:

The static mode operation allows con-

tinuous read, write, or read-modify-

write cycle within a row by applying
new column address. In the static mode,

CAS can be kept low throughout static

mode operation. The following four

cycles are atlowed in the static mode.

1. Static mode read cycle;

In a static mode read cycle, the
access time is tgac from the falling
edge of RAS or taa from the
column address input. The data
remains valid for a time tagy after
the column address is changed.

2. Static mode write cycle,

In a static mode write cycle, the
data is written into the cell triggered
by the later falling edge of CAS or
WE. If both tws and twy are greater
than their minimum limits, the data
output pin is kept high impedance
state through the static mode write
cycle.

3. Static mode read-modify-write cycle;
In the static mode read-modify-write
cycle, WE goes low after tawp from
the column address inputs and
tewp from the falling edge of CAS.
The data and column address inputs
are strobed and latched by the falling
edge a of WE.

4. Static mode mixed cycle,

In the static mode, read, write, and
read-modify-write cycles can be
mixed in any order.

In the next readcycle of static mode

write cycle or read-modify-write cycle,

the access time is determined by the
following conditions.

1. taw Tfrom the falling edge of
WE at previous write cycle.

2. taa from the column address inputs.

3. twpa from the rising edge of WE at
the read cycle.

4. tcac from the falling edge of CAS.

Refresh:

Refresh of dynamic memary cells is
accomplished by performing a memory
cycle at each of the 256 row addresses
(Ag to A7) at least every 4ms.

MB81C258-10 [HIMMINIHIIH)
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The MB 81C258 offers the following
three types of refresh.
1. RAS only refresh;

The RAS-only refresh avoids any
output during refresh because the
output buffer is high impedance state
due to CAS high. Strobing of each
256 row address (Ag to A;) with
RAS will cause all bits in each row
to be refreshed. During RAS-only
refresh cycle, (either V; or V)
is permitted to Ag.

. CAS-before-RAS refresh;

CAS-before-RAS refreshing available
on the MB 81C258 offers an alter-
nate refresh method. If CAS is held
low for the specified period (tgeg)
befare RAS goes low, an chip refresh
control clock generator and the
internal refresh address counter are
enabled, and an internal refresh
operation is executed. After the re-
fresh operation, the refresh address
counter is automatically incremented
in preparation for the next CAS-
before-RAS refresh.

. Hidden refresh;

A hidden refresh cycle will be
executed while maintaining latest
valid data at the output pin by
extending the CAS low time. For the
MB 81C258, a hidden refresh cycle
is CAS-before-RAS refresh. The
internal refresh address counter pro-
vides the refresh address, as in a
normal  CAS-before-RAS  refresh
cycle.

CAS-before-RAS refresh counter Test:
A special timing sequence using CAS-
before-RAS refresh counter test cycle
provides a convenient method of verify-
ing the function of CAS-before-RAS
refresh activated circuitry. After the
CAS-before -RAS refresh cycle, if CAS
goes to high and goes to low again while
AAS is held low, the read and read-
modify-write cycles are enabled accord-
ing to the state of WE. 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
is shown below.

ROW ADDRESS — Bits Ag to A, are

provided by the refresh counter. The
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KA

MB81C258-10
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bits Ag is set high internally.
COLUMN ADDRESS — All the bits Ag
to Ag are provided by externally
after tcapy-
The recammended procedure of CAS-
before-RAS refresh counter test cycle is
shown below. The timing of CAS-
before-RAS refresh counter test cycle
should be used.
1) tnitialize the internal refresh address

counter by using eight CAS-befare-
RAS refresh cycles.

2] Throughout the test, use the same
column address.

3} Using a write cycle, write Os to alt
256 row addresses.

4) Using  CAS-before-RAS  refresh
counter test cycle in read-modify-
write mode, read the 0 written in
step 3), and simultaneously write a 1

to the same cell. This step is repeated
256 row address generated by inter-
nal refresh address counter.

5) Using a normal read cycle, read back
the 1s written in step 4), from all
256 locations.

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

Fig. 2 — CURRENT WAVEFORM (V¢c = 5.5V, T = 25°C)

RAS/CAS Cycle

Hidden Refresh Cycle

RAS-only Refresh Cycle

Static Column Mode Cycle

gt fmnes s =
2 20 ; : L 7 é '
E co i
3 150 -+ L ? :
100 R t + i I +
I\ A \ A N /( ‘ . ;
RN v VLAWY VLA -

100ns/Division
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TYPICAL CHARACTERISTICS CURVES

Fig. 3 — NORMALIZED ACCESS TIME (tgac)

vs SUPPLY VOLTAGE
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Fig. 5 — NORMALIZED ACCESS TIME {tap)
vs SUPPLY VOLTAGE
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Fig. 7 — OPERATING CURRENT
vs CYCLE RATE
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Fig. 4 —~ NORMALIZED ACCESS TIME (tgac)
vs AMBIENT TEMPERATURE
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Fig. 8 — OPERATING CURRENT
vs SUPPLY VOLTAGE

— 60| T T T
] Vee =5.5V ‘
= 5ol-Ta =25°C _
- s0—Ta
z [
w i
w i
€ 40 -
3
© 30 Wd
z .
&
20
vt H
w / i
€ 10 -
8
o 0 H
1 2 3 4 5

1tac, CYCLE RATE (MHz)

T T T

- Ta=25°C !

50, _ }

= tRe = 200ns

w

c

T 40

2

(&

a

z — | ‘

& — |

o 20

w

o

a

- 10

Q

L ; H

; :

3.0 5.0 6.0

Vee SUPPLY VOLTAGE (V)

2-17



INEAMINN -~ mB 81C258-10
FUJITSU 58-12

258
IR, mB B1C258-15

Fig. 9 — OPERATING CURRENT Fig. 10 — TTL STANDBY CURRENT
vs AMBIENT TEMPERATURE vs SUPPLY VOLTAGE
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Fig. 11 — CMOS STANDBY CURRENT Fig. 12 — STANDBY CURRENT
vs SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
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Fig. 13 — REFRESH CURRENT 1 Fig. 14 — REFRESH CURRENT 1
vs SUPPLY VOLTAGE vs CYCLE RATE
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Vin AND V|, ADDRESS AND DATA

MB81C258-10 IR
MB8IC258-12 FUJITSU

MB 81C258-15  JlIiImmAmAR
Fig. 15 — STATIC COLUMN MQODE Fig. 16 — STATIC COLUMN MODE
CURRENT vs CYCLE RATE CURRENT vs SUPPLY VOLTAGE
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Fig. 177 — REFRESH CURRENT 2 Fig. 18 — REFRESH CURRENT 2
vs CYCLE RATE vs SUPPLY VOLTAGE
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Fig. 19 — ADDRESS AND DATA INPUT Fig. 20 — ADDRESS AND DATA INPUT VOLTAGE
VOLTAGE vs SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
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THHIEVEIRNY - MB 81C258-10
FUJITSU  MB81C258-12

INRAHKININE - MB 81C258-15
Fig. 21 — RAS, CAS AND WE INPUT VOLTAGE Fig. 22 — RAS, CAS AND WE INPUT VOLTAGE
vs SUPPLY VOLTAGE vs AMBIENT TEMPERATURE
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Fig. 23 — ACCESS TIME (tgac) vs LOAD Fig. 24 — ACCESS TIME (taa) vs LOAD
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Fig. 26 — OUTPUT CURRENT Fig. 26 — OUTPUT CURRENT
vs OUTPUT VOLTAGE vs OUTPUT VOLTAGE
Tas25°C | a0 {
EE 250 . Vec s 25Y < s AT :
- L E \
= &
200 -100
i V=45V x
c o Vee = 5.5V
3150 / 3 -75F—N
5 // = \ |
o a |
= 100 [: ] N i
3 / 3 Vee=4.5V \
3 50 I ~25
° ) \ \
o | NN
2 3 4 5 0 z 3 4 5
Voi, OUTPUT VOLTAGE (V) Vow, OUTPUT VOLTAGE (V)

2-20



MB81C258-10  THEIRINIIN
MB81C258-12 FUJITSU

MB81C258-15  IHIMILRAMIHNY
Fig. 27 — CURRENT WAVEFORM Fig. 28 — CURRENT WAVEFORM
DURING POWER UP (1) DURING POWER UP (2)
—_ T T
; 2 | 72
. i
[T — aw 5
8 2 // 9: 2 ' [
- i al - :
82 ° S og © T 1
59 | Tam28°C ‘ S8 | Ta=25c :
s RAS =CAS = 0.8V (TTL V) 5
2 1 ' — 2 i "FAS - CAS = 5v
ZE, / %E | (CMOS Vyy)
. > T = == . ~ag i |
S5 /_ L gt AAS = CAS = 0V P
a2y, Fm:ﬁijwr py (CMOS v ) | '
S 14 Ox \ ! .
_08 / '98 |
0 0 X
200us/Division 200us/Division
Clock Input Address Input Data
Operation Mode —
RAS CAS WE Row Column Input Qutput
Standby H H X X X X High-Z
Read Cycle L L H Valid Valid X Valid
Write Cycle L L L Valid Valid Valid High-Z"1
Static Mode Read Cycle L L H Valid*2 Valid X Valid
Static Mode Write Cycle L L L Valid*? Valid Valid High-z*"
Static Mode Mixed Cycle L L L/H Valid*? Valid Valid High-Z or Vatid
RAS-anly Refresh Cycle L H X Valid X X High-Z

X: Don’t Care H: High level L: Low level
Note: *1: If twg < twg(miny @Nd twy < twy (min), the data output become invatid.
*2: After first cycle, row address is not necessary.
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AWM - mB81C258-10

FUJITSU MBSIC

258-12

UMM - mB 81C258-15

PACKAGE DIMENSIONS

(Suffix: -P)
16-LEAD PLASTIC DUAL IN-LINE PACKAGE
{CASE No.: DIP-16P-M03)
INDEX-1 MMt ™Mo 187 MaX
.260+.010 .300£.010
(6.60+0.25) {7.62+0.25)
o
S R I o T R
.008 0.2

7667 075119.457 0 2) —— = 0107994

+0.11

.0337-3¢8 0477012 10.25 25 94)

+0.2 +0.3
085702 11,215
7 .183(4.65)MAX
118(3.00MIN
.100(2.54) -018:383
TYPR +.012 02010.51MIN bimensions i
04777 10.4570:1%) inches (millimeters]
+0.30
(1.209-39
@ 1987 FUJITSU LIMITEDD160305-2C
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MB81¢258-10  HIIHINImI
MBS8IC258-12 FUJITSU
MB81C258-15 il

PACKAGE DIMENSIONS

(Suffix: -PD)
18-LEAD PLASTIC LEADED CHiP CARRIER
(Case No.: LCC-18P-M04) +.006 +0.15
322+ 005 _ 4002340 ¢ 05!
(8.18+0.13) .. 1.080(152)MIN
285 +.003 I
“_mm_ . 025(0.64)MIN
H NL ; B |,
‘ - -- T
| s27x.005
3 8 :(13391013) |.004(0.10)
|
468+.020
490+ .003 =
[ (12.45+0.08) (11.89+0.51)
7 B2 :
) - - !
s " . R030(0.75) TYP
150(3.81)
—
"REF
026(0.66)
TP
+.002
008 _ o1 !
T0.05 200(5.08)
/ 7 10.20_ 555! REF
_ 0171043 '
TYP
263+.020
(6.68+051) i §9: LEAD No.
(@) - 050+ .005 Dimensions in
©1989 FUNTSY LIMITED C180198-1C 371013 inches (millimeters)
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