To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI <DIGITAL ASSP>

M66281FP

5120 x 8-BIT x 2 LINE MEMORY

DESCRIPTION

The ME6281FP is high speed line memory that uses high
performance silicon gate CMOS process technology and adopts the
FIFO {First In First Out) structure consisting of 5120 words x 8 bits
X2

Since memaory is available to simultaneously output 1 line delay and
2 line delay data, the MGE281FP is optimal for the compensation of
data of multiple lines.

FEATURES

+ Memory configuration 5120 words x 8 bits x 2 (dynamic memory)

+ High speed cycle 25ns (Min)
+ High speed access 18 ns (Max))
+ Output hold 3 ns (Min.)

+ Reading and writing operations can be completely carried out
independently and asynchronously.

+ Variable length delay bit

+ Inputfoutput TTL direct connection allowable

+ Output 3 states

+ Q00— Q07 1 line delay
« Q0 -7 2 line delay
APPLICATION

+ Digital copying machine, laser beam printer, high speed facsimile,
etc.

FUNCTION

When write enable input WEB is set to "L", the contents of data
inputs DO to D7 are wiitten into memory only for 1 line delay data in
synchronization with a rising edge of write clock input WCK to
perform witing operation. When this is the case, the write address
counter of memory only for 1 line delay data is incremented
simultaneously.

When WEB is set to "H", the writing operation is inhibited and the
write address counter of memory only for 1 line delay data stops.

When write reset input WRESE is set to "L" the write address
counter of memory only for 1 line delay data is initialized.

When read enable input REE is set to "L", the contents of memory
only for 1 line delay data are output to data outputs QOO0 to Q07
and the contents of memory only for 2 line delay data are output to
Q10 to Q17 in synchronization with a rising edge of read clock
input RCK to perform reading operation.

When this is the case, the read address counters of memaory only
for 1 line delay data and memonry only for 2 line delay data are
incremented simultaneously.

In addition, data of Q00 to QO7 is written into memaory only for 2
line delay data in synchronization with a nsing edge of RCK. When
this is the case, the write address counter of memory only for 2 line
delay data is then incremented.

When REE is set to "H", operation for reading data from memaory
only for 1 line delay and from memaory only for 2 line delay data is
inhibited and the read address counter of each memory stops.
Cutputs Q00 to Q07 and Q10 to Q17 are placed in a high
impedance state. In addition, the write address counter of memory
only for 2 line delay data then stops.

When read reset input RRESE is set to "L", the read address
counters of memaory only for 1 line delay data as well as the write
address counter and read address counter of memaory only for 2
line delay data are theninitialized.

PIN CONFIGURATION (TOP VIEW)
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ABSOLUTE MAXIMUM RATINGS (Ta=0— 70 C unless otherwise noted)

Symbol Farameter Conditions Ratings Unit
Voo Supply voltage 08 —+46 i
Vi Input voltage Value based on the GND pin -0.8—Veot03 v
Vo Output voltage -0.8 —Veot+d 3 Vi
Pd Power dispersion MNote 540 my
Tstg Storage temperature -b5 — 150 C

Mote - Ta=0—-63"C. Ta = 63°C are derated at -3mW/ G

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter - Hmits Unit
Min. Tvp. Mla.

Weeo Supply voltage 2.7 315 36 W

GMND Supply voltage 0 W

Topr Cperating temperature 0 70 o

ELECTRICAL CHARACTERISTICS (Ta=0-70 C, Vcc=2.7 — 3.6V, GND=0V unless otherwise noted)

- Limits )
Symbol Parameter Conditions Wi Tvp. . Unit
WIH High-ewvel input voltage 20 %
WL Low-level input voltage 08 %
WVoH High-level output voltage [oH=-4mA WVioc-0 .4 W
WaL Low-level output voltage loL=4mA 0.4 W
WEB, WRESE, WCK,
1+ High-level input current Wi =Voo REE, RRESE, RCK, 1.0 A
Do - D7
WEB, WRESE, WCK,
1[N Low-level input current Vi =GND REE. RRESE, RCK, a0 A
Do - D7
loZH Off-state high-level output current Yo =Voo 5.0 A
lozL Off-state low-level output current Vo =GND L0 A
: : Wi =Veo, GND, output open
lec Average supply current during operation —— putop 150 maA
Ci Input capacitance f=1MHz 10 pF
Co Off-time output capacitance f=1MHz 15 pF
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SWITCHING CHARACTERISTICS (Ta=0—-70 C, Vcc=2.7 — 3.6V, GND=0V unless otherwise noted)

Limits :
Symbol Parameter win - Y Unit
tac Access time 18 ns
toH Cutput hold time 3 ns
tOEN Cutput enable time 3 18 ns
tonis Cutput disable time 3 18 ns

TIMING REQUIREMENTS (Ta=0 —70 C, Vcc=2.7 — 3.6V, GND=0V unless otherwise noted)
Symbol Parameter Limits Unit
Min. Typ. Ere

twick Write clock (WCK) cycle 25 ns
tWCKH Write clock (WCK) "H" pulse width 11 ns
WKL Write clock (WCK) "L" pulse width 11 ns
tRCK Read clock (RCK) cycle 25 ns
tRCKH Read clock (RCK) "H" pulse width 11 ns
tRCHKL Read clock (RCE) "L" pulse width 11 ns
tDs Input data set up time for WCK T ns
tDH Input data hold time for WCK 3 nz
tRESS Reset set up time for WCK/RCK 7 ns
tRESH Resat hold time for WCK/RCK 3 ns
tNRESS Reset non-selection set up time for WCK/RCK 7 ns
tNRESH Resat non-selection hold time for WCK/RCK 3 ns
tWES WEB zetup time for WCK 7 ns
tWEH WEEB hold time for WCHK 3 ns
tNWES WEE non-selection set up time for WCK 7 ns
TNWEH WEEB non-selection hold time for WCK 3 ns
tRES REE set up time for RCK 7 ns
tREH REB hold time for RCK 3 ns
tNRES REE non-selection set up time for RCGK 7 ns
tNREH REB non-selection hold time for RCK 3 ns
tr, 1 Input pulse upfdown time 20 ns
tH Data hold time (Mote 1) 20 ms

Mote 1: For 1 line access, the following conditions must be satisfied:

WEB high-leval period 20 ms- 5120 « twok - WRESE low-level period
REB high-level period 20 ms- 5120 «tRCK - RRESE low-leval pariod

2: Perform reset operation after turning on powear supply.
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SWITCHING CHARACTERISTICS MEASUREMENT CIRCUIT

Voo
<>
AL=1k =
?/ =R
Qn O——— an g\
Q> S22
—ole= : < — CL =5pF :toEN, tODIS
Z L = 30pF :tac, toH ALK —_— p
Tir riia
Input pulse level C0=3Y
Input pulse upfdown time :3ns [tem SWA Sw2
Judging voltage Input 13V {ODISILZ
Output - 1.3V(However, 10DIS(LZ) is judged with 10% of the L2) Blose Rpen
output amplitude, while tODIS(HZ) is judged with 10DIS(HZ) Open Close
20% of the output amplitude ) TOEN(ZL) Close Open
Load capacitance CL includes the floating capacity of connected lines and input
capacitance of probe. OEN(ZH) Open Close
toDls and tOEN measurement condition
L 3V
Aok 1.3 ((/_/—\J 1.3
— \__/ f e A S| B GND
s i B av
REB 4/ \; B
tODIS(HT) TOEN(ZH)
an 50%
tOENZL)
tODIS(LT)
—
@n 0%
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OPERATION TIMING

« Write cycle
n cycle n+1 cycla n+2 cycle Disable cycle n+3 cycle L n+4 cycla J
woK \ / / \ / \47 /—\_m
ik TWCKH | WCKL | TWEH | INWES tNWEH | tWES
44
T
WEB
tDS |tDH
14
f 2 f L2
{}{J
WHESE ="H"
« Write reset cycle
n-1 cycle ncycle Reset cycle 0 cycle 1 eycla i 2 oycle .
WK /| \ / \ / \ /_\_/_\_/_\NL
WK INRESH | IRESS tRESH |INRESS

WRESE

tDs [tDH

On X (n-11 (n

X (©) X:X (1) )CX (2) X:X:

WEB ="L"
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+ Matters that needs attetion when WCK stops

n cycle n+1 cycle L neyele Disable cycle
WOK /_\_/—\_/ \ \ / \ /
I I
WK I tNWES !
I I
| |
I I
| T
WER : !
} I
| |
os|toH| | - !
I I
| |
I | i
i w Y I : m Y 1 27
. n | : n .

Cn | . | «
I I ]
| |
I I
- -—

Feriod forwriting data Feriod for writing data
(nyinto memaory [} into memaory

WRESE ="H"

Input data of n cycle is read at the rising edge after WCK of n cycle and writing operation starts in the WCK low-level period of n+1
cycle. The writing operation is complete at the falling edge after n+1 cycle.
To stop reading write data at n cycle, enter WCK before the rising edge after n+1 cycle.

When the cycle next to ncycle is a disable cycle, WCK for a cycle requiresto be entered after the disable cycle as well.
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+ Read cycle
n cycle n+1 cycle n+2 cycle Disable oycle n+3 cycla n+4 cycla N
RCK /—\_/ /_\_/_\_g \ / \ h
tRCK {RCKH | tRCKL | tREH | INRES
R I e + +
tag |
REB
| toDls | tOEM
Qon | \ f ¢ HIGH-Z
(@in) | A M (n+1) (n+2) 17 (n+3) (n+4)
toH
RAESE ="H"
+ Read reset cycle
n-1 cycla n cycle Reset oycle 0 eycle 1 eycla L 2 oycle J
e NSNS NN\
tRCK tNRESH | tRESS tRESH |tNRESS
RAESE
tac
SR ' 0 (0) 0
; 2 n 1 2
@in) X (1) (n) (©) (0) (1 (@)
toH
REB ="L"
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+ Motes on reading of written data in read disable

When writing operation is performed at n cycle and n+1 cycle on the writing side in the read disable perod after n-1 cycle on
the reading side, output at n cycle and n+1 cycle after read enable is invalid. For output at n+2 cycle and after, howewver, data
written in the read disable period is to be output.

WK

Cn

RCK

REBE

Q0N
(Q1n)

n-1 cycle

2

n cycle

n+ cycle n+2 cycle -4 cycle

(n (n+1)X:X(n+2) . (n+3) . (n+4) . (n+5) . (n+6) . (1)

n-1 cycle

Digable cycle

AVAVAVAWAWY

Fal

X
N

tAG toDls

in1)

\

ncycle Ln+1 cycle ‘L n+2 cycIeJ
Eal

] )

lOEN

HIGH-Z

Rirvvali n\.fal iﬂ (n+2)X

WEB =L
WRESB = "H"
RRESB ="H"
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VARIABLE LENGTH DELAY BIT
+ 1line (5120 bits) delay

Input data can be written at the rising edge of WCK after write cycle and output data is read at the rising edge of RCK before read
cycle to easily make 1 line delay.

L J L l 5120 oycle| 5121 cyclej 5122 cycIeJ
0 oycle 1 eycla ol 2 oycle 5118 oycle | 511% cyclel (o (1" y (21

A AV AV aAvYaAY AV A aYaYavYa

tRESS [TRESH

WHESE “’*
RRESE

tos |toH tDs [tDH
i,
]
Cn () 0] ﬂ (@) E@H?)B@Hay‘(sﬂg) () 19 B 29 B 6]
4
5120 cycle ta J toi
Qon
(Q1n) ] i (2 3
WEB, REB ="L"
+ n-bit delay bit
{Reset at cycles according to the delay length)
| | n oycle n+1 cycla | n+2 eycla | n+3 eyole
0 oycle J 1 eycla J‘ 2 oycle J L{n'E Gy Q\L n-1 cycle (0 L, (1 J (2" \L (3" J
!
WK
N aVAVAY avaAY Al
tRESS |tRESH tRESS |tRESH

WHESE »
RRESE
tos |toH tos|toH
h’?
Cn {0 0] B @] ﬂ(nﬁ)ﬂ (W@B {n-1) () 1 ﬂ 29 B )
1

!
"
j]

m oycle tac J toH
Q0n
@in) m @ @
WEB, REB ="L"
m 3
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+ n-bit delay 2

{Slides input timings of WRESB and RRESE at cycles according to the delay length.)

WCK
RCK

WRESE

0 oycle &
Ca

1 eyola 2 oyole n-2 cycle | n-1 oycle
UKLEINACL

n cycle n+1 cycla ‘n+2 cycle‘Lr n+3 cycIeJ
-

tRESS

A\

tRESH

el

A\

e

tRESS

tRESH

RAESE

On

3

tDs [tDH

+1) (n+2) X:X (n+3) X:X

=3

e | lton

Q0N
(Q1n)

=

Y (0)

D O 6 |

+ n-bit delay 3

=

{Slides address by disabling REE in the period according to the delay length)

WCK
RCK

WRESE
RAESE

REB

]

Q0N
(Q1n)

WEB, REE ="L"
m 3

0 cycle 1 eyela Jl 2 oycle J n-1 cycle n cycle n+1 cycle Ln+2 cycIeLn+3 cycIeJ
tress | tRESH
i
1]
}NF!EI—iI‘tFlES
r;} \i
tos | tod tos| toH
by
] i ] (n-2)X:X {n-1) . 0] (n+1)X:X (n+2)X:X(n+3)X:X
It
m cycle L tac O
HIGH-Z g irmvalid 1 X:X 2 X:X @ U

WER = "L"
m 3
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+ Reading shortest n-cycle write data "n"
{Reading side n-2 cycle ends after the end of writing side n+1 cycle )

When the reading side n-2 cycle ends before the end of the writing side n+1 cycle, output Qn of n cycle is made invalid.
In the following diagram, end of reading side n-2 cycle and end of writing side n+1 cycle overlap each other. This example can read n cycle
datain the shortest time. When this is the case, reading operation at n-1 cycle is invalid.

N
b
7

N cycle 1 cycle 2 cycle n+3 cycle

|
|
» P > >
|
WCK |
] X ()] X (1) X (n+2) X (n+3) X

n-2 cycle n-1 cycle n cycle

REie M/—\_/—Sg
Qon
{Q1n) X X invalid X (n X:Sg

b, SR,

+ Reading longest n-cycle write data'"'n": 1 line delay
{When writing side n-cycle <2= starts, reading side n cycle <1=then starts))

Output Gn of n cycle <1=" can be read until the start of reading side n cycle <1 and the start of witing side n cycle <2=* overlap each
other.

noycle <1 =* P Ocycle <2=* - n cycle <2=*

oK m
f

Dn (-3t X (metz? « X (0)<2* g (n-1)=2s X (M<2=*
!

n cycle <0=* ] Ocycle <1x* e n eycle <1=* i
- g »

{ {

Qon
[Qin) {n-1)=0=* ()<=t {03t {n-1)=t=* QP

/ ]

Y

4
Y

N
F 3

F Y

<0 <1=" and <27 indicate value of lines.
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APPLICATION EXAMPLE

Sub Scan Resolution CGompensation Gircuit with Laplacean Filter

N
MEE2 51 nline image data
Do Qoo
|
Oy Qory
B
(n+17 line
Inage date ' 1line e § Compensated
delay :{ P
[T :: > image data
Eogle
[ < Bl
1 1 !
Lo =
1 | =
L s —N
b S XK —
b £ =
1 1 o™
o
| A
17 (n-1) line
image data
2 line § @
dalay L
Main scan direction ———
. OO0O000
2
: O00O00
%
g
o
. OOOOO00 —m™
=
o |
@
QOOOQ  —om
N'=M 4+ N-AY + (N-B) }
olelelelole o
K Laplacean coefficient
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