L 262144 BIT CMOS

FUJITSU S [ofee TN
[T DYNAMIC RAM

65,536 x 4 BIT CMOS STATIC COLUMN DYNAMIC
RANDOM ACCESS MEMORY

The Fujitsu MB 81C466 is static column dynamic random access memory,
SC-DRAM, which is organized as 65536 word by 4 bits, 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 81C466 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 B1C466 is pin compatible with Intel’s 51C258.

All inputs and outputs are TTL compatible.

® 65536 x 4 SC-DRAM, 18-pin DIP/ ® Low Power Dissipation

20-pin ZiP 385 mW max. {(MB 81C466-10)
® Silicon-gate, CMOS, single tran- 330 mW max. {MB 81C466-12)
sistor cell 275 mW max. (MB 81C466-15)
® Row Access Time (tgac), 11 mW max. at standby with
100 ns max. (MB 81C466-10) TTL level input
120 ns max. (MB 81C466-12) 1.65 mW max. at standby with
150 ns max. (MB 81C466-15) CMOS level input
® Random Cycle Time (tgc), ® Single 5V supply ¥10% tolerance
200 ns min. (MB 81C466-10) ® Internal write period control
230 ns min. (MB 81C466-12) ® On chip latches for address and
260 ns min. (MB 81C466-15) data inputs
® Address Access Time {taa), ® 32ms/256 refresh cycle
45 ns max. (MB 81C466-10) ® RAS-Only, CAS-before-RAS, and
55 ns max. (MB 81C466-12) Hidden refresh capability

70 ns max. (MB 81C466-15) ® Standard 18-pin ceramic {Metal
& Static Mode Cycle Time {tsc), seal) DIP (Suffix: -C)

50 ns min. (MB81C466-10) ® Standard 18-pin Plastic DIP

60 ns min. (MB 81C466-12) (Suffix: -P)

75 ns min. (MB 81C466-15) ® Standard 20-Pin Plastic ZIP

(Suffix: -PSZ)
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit

Voltage on any pin relative to Vgg Vin: VouT -1to+7 v
Voltage on V¢ relative to Vgg Vee ~1to+7 A
Storage Ceramic T -55 to +150 oc
Temperature Plastic STG -55 to +125
Power Dissipation Po 1.0 W
Shart Circuit output current 50 mA

MB 81C466-10
MB 81C466-12
MB 81C466-15

March 1987
Edition 2.0

CERAMIC PACKAGE
DIP-18C-AD1

PLASTIC PACKAGE

DIP-18P-MO1

PLASTIC PACKAGE
2ZIP-20P-M01

OE
DQ,
Da,

RAS

1
2
3
4
5
6
7
8
9

PIN ASSIGNMENT

1vss
[jDQa
[1CAs
[1oa,
(120
(14,
(142
[1A3
(147

£AS ves DG, WE NC A As A, Ap ag
7

T1s

LRSI NTY K SEREDY

TOP VIEW

| EREREERERR vazlmynms‘]

00500 BE 0O, AAS NC Ay Ve As As

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 volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application cf any voltage higher than maxi-
mum rated voltages to this high impedance

circuit.
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WY - MB 81C466-10

FUJITSU MB

81C466-12

IIKHRMIAE  MB 81C466-15

BLOCK DIAGRAM

J— CLOCK WE
RA WRITE
S GEN. 1 CLOCK
GEN.
7 j
$—- CAS
CLOCK
GEN. 2
Ag —=]
A ;:) — DATA
PR
COLUMN IN T
CiLSJDMN j'> DECODER BUFFER
Ay —— BUFFER
SENSE AMP. &
A 1/0 GATE =
5 —=
l e o o DQ1 to
Ay —— | I~ Da4
As — ROW .
:> ADD. ROW 262,144 BIT
Ag — BUFFER DEC. | * | STORAGE CELL DATA __J
. 1  out
A BUFFER
S—
L] {“ oF
SUBSTRATE Vee
BIAS GEN. _—
88
CAPACITANCE (14 =0°C 10 +70°C, Vg = 5V £ 10%, f = 1MH2)
Parameter Symbol Typ Max Unit
Input Capacitance, Ay to A, Cina 7 pF
Input Capacitance, RAS, CAS, WE, OF Cinz 10 pF
Input/Qutput Capacitance, DQq to DQa Cio 7 pF
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MB 81C466-10 BN
MB 81C466-12 FUJITSU
MB 81C466-15 MmN

RECOMMENDED OPERATING CONDITIONS

{Referenced to Vgg)

Parameter Symbol Min Typ Max Unit Dperating
Temperature
V, 45 5.0 5.5
| ce
Supply Voltage Vee 0 0 0 v
o -3
Input High Voltage, all inputs Vin 24 6.5 Y 0°Cto+70°C
Input Low Voltage, ail inputs Vin -1.0 c8 v
[Recommended operating conditions unless otherwise noted}
Value
Parameter Symbol Unit
Min Typ Max
OPERATING/REFRESH CURRENT*® MB 81C466-10 70
Average Power Supply Current MB 81C466-12 leet 60 mA
{RAS, CAS cycling; tge = min} MB B1C466.15 50
STANDBY CURRENT TTL Level 2
Standby Power Supply Current leen mA
(RAS, CAS = V) CMOS Level 0.3
STATIC MODE OPERATING CURRENT* MB 81C466-10 50
Average Power Supply Current ]
(RAS = v, _, CAS, WE or Address = cycling; MB 81C466-12 lces 40 mA
tgc = min) MB 81C466-15 35
CAS-BEFORE-RAS REFRESH CURRENT* | MB81C466-10 65
Airage Power Supply Current MB B1C466-12 lcca 55 mA
(CAS-before-RAS; tge = min) MB 81C466-15 45
INPUT LEAKAGE CURRENT, ALL INPUTS
(Vin =0V 10 5.5V, Ve =5V, Vgg =0V, all other b -10 10 uA
inputs not under test = 0V)
INPUT/OUTPUT LEAKAGE CURRENT | 10 10 A
(Data is disabled, Vot = OV 10 5.5V) pa) - K
QUTPUT LEVEL, OUTPUT LOW VOLTAGE v 04 v
{loL =4.2mA} oL ’
OUTPUT LEVEL, OUTPUT HIGH VYOLTAGE v 24 v
{lon = -5.0 mA)} oH ’

NOTE *; lee is depended on the output loading and cycle rate. The specified values are obtained with the output open.
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HHWIWALS  mB 81C466-10
FUJITSU MB 81C466-12

IRURIANI0N - mB 81C466-15

AC CHARACTERISTICS

(At Recommended operating conditions unless otherwise noted) RIS

MB 81C466-10 MB 81C466-12 MB 81C466-15
Parameter Symbol Unit
Min Max Min Max Min Max

Time Between Refresh trer 32 32 32 ms
Random Read/Write Cycle Time the 200 230 260 ns
Read-Modify-Write Cycle Time thwe 270 315 360 ns
Access Time from RAS trac 100 120 150 ns
Access Time from CAS tcac 25 30 35 ns
Output Buffer Turn off Delay Time tare o 25 0 25 o] 30 ns
Transition Time tr 3 50 3 50 3 50 ns
Column Address Access Time tan 45 55 70 ns
Output Hold Time from Column ¢ 5 5 5 ns
Address Change AOH

Access Time from WE Precharge twpa 25 30 35 ns
Access Time Relative to Last Write B! taw 20 110 140 ns
RAS Precharge Time trp 20 100 100 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) teas 15 100000 | 20 100000 | 25 100000 | ns
CAS Hold Time (Read) tesu 100 120 150 ns
CAS Hold Time (Write) tesm 80 95 115 ns
RAS to CAS Delay Time trco 25 75 25 90 30 115 ns
CAS to RAS Set Up Time teas 20 25 30 ns
Row Address Set Up Time tasr 0 0 Q ns
Row Address Hold Time tRAH 15 15 20 ns
Column Address Set Up Time tasc 0 0 o] ns
Column Address Hold Time tecan 20 25 30 ns
{H_i/:ito Column Address Delay BB | a0 20 55 2 65 2% 80 ne
gz;:::cﬁf;esﬁsg"d Time tan 100 120 150 ns
e R i M ° -
Read Address to RAS Lead Time thal 45 55 70 ns
(;ZL:I::C/:‘:S(%“:;:;“}?me tana 15 15 20 ns
E:;;N#:em Column Address B | twao | 20 |45 20 |55 2% |70 ns
Co T e ME -
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MB 81C466-10 NI
MB 81C466-12 FUJITSU
MB 81C466-15 [T

AC CHARACTERISTICS (Cont'd)

(At Recommended operating conditions unless otherwise noted)

MB 81C466-10 MB 81C466-12 MB 81C466-15
Parameter Symboi Unit
Min Max Min Max Min Max
Read Commanc&t Up Time tn 0 0 0 ns
Referenced to CAS cs
m
H -

etronee RS trew | O 0 0 s
WE Puise Width twe 15 20 25 ns
WE Inactive Time tw 15 20 25 ns
Write Command Hold Time twen 15 20 25 ns
Write Command to RAS Lead Time thwL 25 30 35 ns
Write Command to CAS Lead Time towe 25 30 35 ns
RAS to WE Delay Time 14 [ IS 125 150 185 ns
CAS to WE Delay Time tewo 50 80 70 ns
Column Address to WE Delay Time tawp 70 B5 100 ns
RAS to Second Write Delay Time trswD 105 125 155 ns
Retmanesi 10 FAS twen | 80 % ne "
RAS Precharge Time from Last Write thpLw 135 165 165 ns
\girsl;ebliet Up Time for Output tws 0 0 0 ns
Write Hold Time for Qutput Disable twh 0 o 0 ns
Dy Set Up Time tps 0 0 0 ns
Dy Hold Time toH 20 25 30 ns
Dy Hold Time Referenced to RAS toHR 80 90 110 ns
Access Time from OF toEA 25 30 35 ns
OE to Data In Delay Time toeo 20 25 30 ns
22::L%E8uffer Turn off Delay Time toez 0 20 0 25 0 30 ns
OF Hold Time Referenced to RAS toEHR 20 20 20 ns
OFE Hold Time Referenced to CAS [ | toenc 20 20 20 ns
Refresh Set Up Time for CAS
Referenced to RAS tres 20 25 30 ns
(CAS-before-RAS cycle)
Refresh Hold Time for CAS
Referenced to__R__KS_ teen 20 25 30 ns
{CAS-before-RAS cycle)
T E . o ;
e i Ll I zo . -
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NI MB 81C466-10
FUJITSU MB 81€C466-12

(NI, - MB 81€466-15

AC CHARACTERISTICS (Cont’d)

(At Recommended operating conditions unless otherwise noted) EIEEME]

MB 81C466-10 MB 81C466-12 MB 81C466-15
Parameter Symbol Unit
Min Max Min Max Min Max
Static Mode Read/Write Cycle Time tse 50 60 75 ns
Static Mode Read-Modify-Write
Cycle Time tsRWE 120 1458 180 ns
Static Mode CAS Precharge Time tep 15 20 25 ns
OE to RAS Inactive Set Up Time toes 25 30 35 ns
Dyn to CAS Delay Time [ 16 [RIRTNN 0 0 0 ns
Dy to OF Delay Time thzo 0 0 0 ns
Refresh Counter Test Cycle Time tRTC 465 550 645 ns
Refresh Counter Test RAS Pul
Wi oamer tes uise trRAS 365 | 10000 | 440 | 10000 | 535 | 10000 | ns
Refresh Counter Test CAS
Precharge Time terr 80 60 70 ns
Refresh Counter Test CAS to
Column Address Delay Time tcaoT 100 120 150 ns
Refresh Caunter Test Access
Time from CAS teacT 135 165 205 ns
Refresh Counter Test CAS to
WE Delay Time tewnT 135 165 205 ns
NOTES:
H An Initial pause {RAS=CAS=V,,;) of 200us is required E tgap (mMin) = tgay (mMin) + t1 {11 = Bns)

=N

joo] ]
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after power-up followed by any 8 R_/i§~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 = Bns, V| y = 0V to 3V,
Vin =24V, V| =08, Vgoy =24V, and V=04V,
Assumes that tgap < tgap (Max). If tgap is greater
than the maximum recommended value shown in this
table, tgac will be increased by the amount that tgap
exceeds the value shown.

Assumes that tgap 2 tgap (Max).

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

Assumes that tywap < tiwap (max). If tiwap is
greater than the maximum recommended value shown in
this table, ty w will be increased by the amount that
t wap exceeds the value shown.

Write Cycle onty.

Operation within the tgap (max) limit insures that
trac [max} can be met. tgap (max) is specified as a
reference point only; if tgap is greater than the speci-
fied tgap (max) limit, then access time is contralled
by taa.

tanm is_specified to latch column address by the rising
edge of RAS.

EH Operation within the t wap (max) limit insures that

taww (max) can be met. t wap {max) is specified as a
reference point only; if t, wap is greater than the speci-
fied t wap (max) limit, then access time is controlled
by taa.

ttwao (Min) = toay (Min) + tr {ty = 5ns).

Either tgry or tyey must be satisfied for a read cycle.

tws, tww. and tpwp are specified as a reference point
only. If twg 2 twg (Min) and tyy = twy (min), the
data output pin will remain High-Z state throughout
entire cycle. It tgwp 2 tgwp (min). The data output
will contain data read from the selected cell.

Either togy g O togyc is satisfied, output is disabled.
Either tozc or tpzo must be satisfied.
CAS-before-RAS refresh counter test cycle only.




MB 81€466-10 KNI
MB 81C466-12 FUJITSU

MB 81C466-15 MMM

Read Cycle
tre
tRAS
L —
RAS :’,:t_ \ N_
t tcsH tRP
RS [ then © :n._n
CAS
— Viu— tRAH X
CAS VIL_——J tASR [Fe—] v —H =—1tAHR
[~taad: tRAL
ADDRESSES z:':: X row COLUMN _
toes i
tres tacH tRRH
WE Vin-
WE —
ViL ——tcAc toFF
‘ | Tan _|tofF
trac
Da Von~ HIGH-Z { VAuD HIGH-Z
©QuTPUT! Voo~ toze ] "
=toEA —{ I~10EZ
DQ Vig— H
(INPUT) Vi HIGH-2
oED
tDzo—-]
— Vin- X
OE Vi
| l Don't Care
*; If thap = trap (Max), access time is taa .
Write Cycle (WE Controlled)
tre
tRAS
Vig— """ )
RAS vtz N : / t
1 csH e tRp— o
fcﬁi ~—tRCD . TRSH
Voig— CAS
€AS vins 7 \ /
t tAwR
ASR L traH TASC e j=—tC AH—|
ADDRESSES y/IH~ Row K COLUMN
I r
RWL
wcr " '
- M bl
WE ViL tnze tos| o
oHR
l=to H=]
pa M HZ VALID HIGH-Z
(INPUT) Vi~ . HIG — K
RAC— RPLW
toeD ! togA
teac e |ee{toFF
Ve
Da OH J R HIGH-Z
©UTPUT)  Vou~ HIGHZ — A\
foez tDZOL—I =toene :,‘OEHR

oF Vi \

m Invalid Data D Don't Care
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MR

FUJITSU MB 81C4
INIHINEIY - mB 81C466-15

81€466-10
66-12

ADDRESSES

DQ
{INPUT}

[oe]
{OUTPUT]

Write Cycle (CAS Controlled)
OE; Don't Care

RC
RAS
Viu- )
ViL- i / L
tcRs tcsH
f—— TReD RSH trp
Ve [e—tcas—— -
vt d tRAH v
L tASR 1 tasc ry
AWR
Vi X row COLUMN
!
twcR

Tws| b WH
Vig— ———twcH /
ViL— }

tos [[=7 TRPLW

[ toH——

DHR

MiE
VALID
vite A X
VoH—
oH HIGH-Z*

VoL—

D Don’t Care

DQ pins are kept high impedance state.

*; If OE is kept high through a cycle or tyg = tws (Min) and typ = tyy (Min) are met,

|

|
b4
o

ADDRESSES

Da
(INPUT)

pa
(OUTPUT)

OE

Read-Modify-Write Cycle

tRwe
tRAS
Vin— 3
Vi / .
tcrs tesw tRP
== |=—'RcD; tAsH
V- cas
VI'I':'_ z tRAH i/
1,
]Jﬁﬂ ~'RAD tAWD——-“~—fcw1_—-—

x:r:: x ROW m COLUMN §- i3

IRCS—f | tCAH——l

tewo
W e we T i
e tRWD- bt PA

-tpz - 1D bl b 1D =t

x:H: | VALID
L L i tcac st
A= YOFF | togHR

+—1RAC toeD

yor~ HIGH-Z VALID N\ HIGH-Z
oL tpzo_, tOEA
—= =toez tpzol— f—tognc—

m Invalid Data
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MB 81C466-10 HRNMAMIAN
MB 81C466-12 FUJITSU

MB 81C466-15  [IHHHIHANMI

Static Mode Read Cycle

tRe
v TRAS
H- —
RAS ViL- b ( / N_
tesH ) = tRp—f
fe—tRSH——
v tcas 1CAS
- —
CAs vis {] 5—‘! N
tsc tsc tRAL tAHR
{ &
ADDRESSES xl't': COLUMN 1 COLUMNZ X COLUMN N ;
{
l_ — tRCH
RRH
PR toFF
Da HIGH, z VALID —
(OUTPUT) — — )
DEZ
*'oss—-—] i
(INPUT) -
""DZO —a— l=toED
O k: R =
E Don’t Care
Static Mode Write Cycle
trc
tRAS
_ ViH—
RAS Vie- (6 / N
[——tCcSH tep —e] = tRg—=— [—trp—=
tcas tcas
I — cas %_ﬂ
CAS Vin \ 4 \ \ '
Vie tasc
11 tasc= CAH
f~tcan=] ——tcaH—n=~}
ADDRESSES ¥|H: A COLUMN 1 j coL zﬂ COLUMN N
(1.
 tmswo I““"—‘RWL——I
tAWR twh towL:
WS~ = twp - tRPLW
WE :’In-n— weH— 4 = tw ;
[ v
twi ' togHe
= toH — L
isc tsc oS oH OEHR
bk p r— .
DQ Vi |
(INPUT) vy — VAL {8 vaLID __J —
toeo toep twea

fo]s) Vou-
outeuT) Vou

D20 tpzo
m togz —

OE Vin- {_ j U 3T
Ve

m Invalid data g Pon't Care

bz

o
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WHNKBAERI  mB 8'IC466-'IO
FUJITSU

MB 81C4
IR - MB 81C466-15

66-12

Static Mode Read-Modify-Write Cycle

trc
tRAS
RA \
S ‘)( (ﬁ L*‘RP——
tesH
TRSH
CAS
tOEHR
tcan tOEHC
ViH_
ADDRESSES Vi COLUMN COLUMN K. |
el |
| tcwbp— tRwL
[~ tawp——] [~ tawp— —|tcwL
Vin— T
_ — 3
WE Vi tpze tps tps 5 tRPLW
f——t tDH
ba Vik— R M vaLip ALID
{INPUT) V- e i Tl 3 Mokl
1 1
tpzo r__ - TeAC AA OFF
pa Vou —_ .
uteun V3 HIGH-Z HIGH-z~—
toez toea
t-toEZ
toea toED  +~—tpzo ~togp=—~tozo
{
oE ¥/|H— ) Yo
- - i
X valid Data [\ Invalid Data Don't Cara
Static Mode Mixed Cycle
tRrC
tRAS
—— v —
RAS V:E_ N (o i—-—tHP—vL
CSH kR tRWL —ed o
trCD t T
. TR cWL——H-tOFF
—"tca i——
‘RAH! - = /
— H—-tasc ) RPLW
tAHLW 1
~tcAH—=— CAH [
COLUMN XT7"°X  COLUMN Ko :} coLuMn K 7
£ | ey
L WA D~ = Ttcw: H[OEHC
—dtwck
EztawR tRcs ' twp
v e T 2 |
WE VAL ) F{ tcac | ‘
I taoH fcac | t
et DH
DQ Vinm T {
(INPUT) AT > =) VALID !
F—taA: l—ttoenr
pa Jon= VALID
{OUTPUT) oL
toez '0EA toEp—11-tpzo
- = oEZ
OE Vin- jr"—s v
Vi~

Write

Read-Moadify-Write
m Invalid Data Don’t Care
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MB 81C466-10 I
MB 81C466-12 FUJITSU
MB 81C466-15  HHIMIHRIMmIN

RAS-Oni

S-Only Refresh Cycle
(Note; WE, OE

E, D;y = Don't Care}

Re
tRAS

ADDRESSES

Vowz HIGH-Z

paQ
(OUTPUT) VoL~ =———d

- Don’t Care

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

tRC
tRAS
RAS VL / X ;
't tFCS trp
tcpr -—-n:e»l ~tRpC:
W e
CAS Vil™
toFF I
ba Vou— 3
(OUTPUT) Vo= mm—d HIGH-Z

Don’t Care
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UNRIRIEIED - mB 81C466-10

FPUJITSU MB 81C466-12
I - mB 81C466-15

Hidden Refresh Cycle

tRc
tRAS TRAS———
RAS \ Y
fe- TR C D—=rf tRP—
f——tRgH TP CH————
_ o
CAS /
AR
trAL
—
ADDRESSES COLUMN
—_— t .
WE 4_‘AA CAC
DQ
(OUTPUT) VALID DATA
Da "
(INPUT) 5
f—"toEs toez
ozo r=—toE A~ t0ED
OE Viu-

Don’t Care
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MB 81C466-10  [HIHIUAWMIN
MB 81C466-12 FUJITSU
MB 81C466-15 (b

CAS-before-RAS Refresh Counter Test Cycle
tATC

v ITRAS
I VY —
Al
RAs VLS e / \ -

t tepT

CAS \\f:[‘:

Vin—
ADDRESSES ViL—
wWE ViH—
WE
{Read) Vie-
pa Vin- B
(INPUT) ViL— 8
{Read)
nQ Ve
ouTpuT)  OMZ HIGH-Z VALID HIGH-Z
(Read) oL
— v
OE IH~ T
(Read) Vie-

tasc
-lcwr;:]

WE ViH- Tt y
{Write) ViL- ; : o t._
ba tpze tpH

ViH—
(INPUT} ViL— VALID
(Write)

tcaCcT— OFF
ba VeoH—
(ouUTPUT) (M
{Write)
toED
toEZ
OF Vg~
{Write) V-
Bl oont Care
Y] invatid Dsta
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NI - mB 81€466-10
FUJITSU 66-12

MB 81C4
IHANEWNIY - mB 81C466-15

DESCRIPTION

Address Inputs:

A total of sixteen binary input address
bits are required to decode parallel 4
bits of the 262,144 storage cells within
the MBB1C466. Eight row address
bits are established on the address
input pins {(Ag to Ay} and latched with
the Row Address Strobe (RAS). The
eight column address bits are established
on the address input pins (Ag to Ay)
after the Row Address Hold Time has
been satisfied. In read cycle, the column
addresses are not latched by the Column
Address Strobe (CAS), so the column
address must be stable until the output
becomes valid. In write cycle, the
column addresses 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
falting edge of CAS or WE (Both CAS
and WE are low). The time period of
the write operation is determined by
internal circuit, thus the next write
operation will be inhibited during the
write operation.

Data Pins:

Data Inputs;

Data are written into the MB 81C466
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
standard 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. taa from the column address inputs.
3. teac from the falling edge of CAS.
4. toga from the falling edge of OE.
When both tzep and trap satisfy their
maximum limits, tgac =trep tleac OF
tractran Hlaa-

Data output remains valid while the
column address inputs are kept con-

2-38

stant. However, when either CAS or OF
goes high, the output returns to a high
impedance state. In the static write
cycle (CAS controlled), if both
twsZtws (Min) and tyy 2ty (min) are
met, data pins are input mode regardless
of the state of OE.

Output Enable:

The OE controls the impedance of the
output buffers. In the high state on OE,
the output buffers are high impedance
state. In the low state on OE, the
output buffers are low impedance
state. In the write cycle (WE con-
trolled), the OE must be high before
the data applied to DQ pins. When WE
controlled write cycles is not used, OE
can be low throughout the operation.

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 allowed 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 or tggs from the fall-
ing edge of OE. The data remains
valid for a time tapy 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 tyyy are greater
than their minimum limits, the data
output pin is kept high impedance
state through the static mode write
cycle. The OE must be high before
the data are applied to DQ pins.

3. Static mode read-modity-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 of WE. The OE must be high
before the data are applied to DQ
pins.

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 read cycle of static mode
write cycle or read-modify-write cycie,
the access time is determined by the
following conditions.
1. taiw from 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. teac from the falling edge of CAS.
5. toga from the falling edge of OE.

Refresh:

Refresh of dynamic memory cells is

accomplished by performing a memory

cycle at each of the 256 row addresses

(Ag to Ay) at least every 4ms.

The MB 81C466 offers the following

three types of refresh.

1. R_A30nly refresh;

The m-only refresh avoids any
outputs during refresh because the
outputs buffers are high impedance
state due to CAS-high. Strobing of
each 266 row address (Ag to A;)
with RAS will cause all bits in each
row to be refreshed.

2. CAS-before-RAS refresh;
CAS-before-RAS refreshing available
on the MB 81C466 offers an alter-
nate refresh method. Hf CAS s
held low for the specified period
(tecs) before RAS goes low, on chip
refresh control clock generator and
the internal refresh address counter
are enabled, and an internal refresh
operation is executed. After the
refresh operation, the refresh address
counter is automatically incremented
in preparation far the next CAS- be-
fore- RAS refresh.

3. Hidden refresh;

A hidden refresh cycle wiil be
executed while maintaining latest
valid data at the output pin by ex-
tending the CAS low time. For the
MB 81C466, a hidden refresh cycle is
CAS-before-RAS refresh. The inter-
nal refresh address counter provides
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 ta high and goes to low again
while RAS is held low, the read and
read-modify-write cycles are enabled
according 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
(8 bits) and a column address (8 bits),

to be accessed is shown below,

ROW ADDRESS — All bits Ay to Ay
are provided by the refresh counter.

COLUMN ADDRESS — All the bits
Ag to A, are provided by externally
after teapr-

The recommended procedure of CAS-

before-RAS refresh counter test is

shown below. The timing of CAS-
before-RAS refresh counter test cycle
should be used.

1) Initialize the internal refresh address
counter by using eight CAS-before-
RAS refresh cycles.

2) Throughout the test, use the same

PACKAGE DIMENSIONS

MB 81C466-10
MB 81C466-12
MB 81C466-15

column address.

3) Using a write cycle, write Os to all
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 internal 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).
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18-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
{CASE No.: DIP-18C-A01)
— 0°to 9°
+.008
293_010 300:.010
INDEX AREA

(7.45+0:29, (7.62:0.25)

NN

900+.010 '

©1987 FUJITSU LIMITEDR D180145-4C

010+-004
(22.86:0.25) o P10 002
+0.10
(0.2575 00!
—— [——.055(1.40)MAX
T L L
_f | 200(508MAX
! +.016 +0.41
‘ 1347514 3.40109Y)
‘ .t
.1002.010 | .032(0.81) ‘ 035+ 01
100201 S 5
{2.54%0.25]1 REF H | (0.89:0.38)
P i
800(20 32)REF o3 > ions in
+.005  ,-+0.1 imensions i
(.020:60120’ -018_°55310.46_ 5g) inches [miHimeters)
1.2720.25

2-39




HAMWIAEA - MB 81C466-10
FUJITSU MB 81C466-12
NI MB 81C466-15

PACKAGE DIMENSIONS

(Suffix: -P) {Suffix: -PSZ)

18-LEAD PLASTIC DUAL IN-LINE PACKAGE
[CASE No.: DIP-18P-M01)

15°MAX
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