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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M66256FP

5120 x 8-BIT LINE MEMORY (FIFO)

DESCRIPTION

The M66256FP is a high-speed line memory with a FIFO
{First In First Out) structure of 5120-word x 8-bit configuration
which uses high-performance silicon gate CMOS process
technology.

It has separate clock, enable and reset signals for write and
read, and is most suitable as a buffer memory between de-
vices with different data processing throughput.

FEATURES
* Memory configuration ... ...

PIN CONFIGURATION (TOP VIEW)
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FUNCTION .

When write enable input WE is “L”, the contents of data inputs
Do to D7 are written into memory in synchronization with rise
edge of write clock input WCK. At this time, the write address
counter i1s also incremented simultaneously.

The write funclion given below are also performed in synchro-
nization with rise edge of WCK.

When WE is “H’, a write operation to memory is inhibited and
the write address counter is stopped.

When write reset input WRES is “L”, the write address counter
isinitialized.

When read enable input RE is “L”, the contents of memory are
output to data outputs Qo to Q7 in synchronization with rise
edge of read clock input RCK. At this time, the read address
counter Is also incremented simultaneously.

The read functions given below are also performed in syn-
chronization with rise edge of RCK.

When BE is “H”, a read operation from memory is inhibited
and the read address counter is stopped. The outputs are in
the high impedance state.

When read reset input RRES i1s “L”, the read address counter
is initialized.

ABSOLUTE MAXIMUM BATINGS (Ta =0 ~ 70°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage 05 ~+7.0 W
Wl Input voltage A value based on GND pin 05 ~Vooc+05 W
Vo Qutput voltage 05 ~Vooc+05 W
Pd Maximum power dissipation Ta=25C 440 my
Tty Storage temperature —65 ~ 150 G

RECOMMENDED OPERATING CONDITIONS
Limits )

Symbol Parameter y— Tvp. Vo Uit
Voo Supply voltage 45 5 55 W
GMD Supply voltage 0 W
Topr Cperating ambient temperature 0 70 °c

ELECTRICAL CHARACTERISTICS (Ta=0~ 70°C, Voo = 5V + 10%, GND = 0V)
. Limits )

Symbol Parameter Test conditions in T = Unit
WIH “H” input voltage 20 W
WIL “L” input voltage 08 W
WOH “H” output voltage |OH =—4mA Voo—08 W
VoL “L” output voltage oL = 4mA 055 W

WE, WRES, WCK, RE,
IIH “H” input current Wl = Voo RRES, RCK, 1.0 A
Do~ D7
WE, WRES, WCK, RE,
i “L™ input current W= GND RAES, RCK, -1.0 A
Do~ D7
|0ZH Off state “H” output current WO =WCG 5.0 A
lozL Off state “L” output current Wo=GND -5.0 A
56 E)Opneratmg mean current dissipa XLCK‘T?H%KG:N%HOSUIF)UI apen 80 A
Cl Input capacitance f=1MHz 10 pF
Co Off state output capacitance f=1MHz 15 pF
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SWITCHING CHARACTERISTICS (Ta =0~ 70°C, Voo = 5Y + 10%, GND = 0v)

Symbaol Parameter - Hrmits Unit
Min. Typ. Max.
1A Access time 13 ns
toH Cutput hold time 3 ns
tOEN Cutput enable time 3 18 ns
toDis Cutput disable time ) 18 ns
TIMING CONDITIONS (Ta = 0~ 70°C, Voo = 5V + 10%, GND = OV, unless otherwise noted)

Limits ’

Symbol Parameter i T o Uit
TWIoK Write clock (WCK) cycle 25 ns
tWoKH Write clock (WCK) “H” pulse width 1 ns
tWoKL Write clock (WCK) “L” pulse width T ns
tRCK Read clock (RCK) cycle 25 ns
tRCKH Read clock (RCK) “H” pulse width 11 ns
tRCKL Read clock (RGK) "L pulse width 1 ns
tDs Input data setup time to WCK 7 ns
tDH Input data hold time o WCK 3 ns
tRESS Reset setup time to WCK or RCK T ns
tRESH Reset hold time to WGK or RCK 3 ns
tMRESS Reset nonselect setup time to WCK or RCK 7 ns
tNRESH Reset nonselect hold time to WCK or RCK 3 ns
tWES WE setup ime to WCK 7 ns
TWEH WE hold time to WCK 3 ns
tHWES WE nonselect setup fime to WCK 7 ns
tNWEH WE nonselect hold time to WCK 3 ns
tHES RE setup time to RCK 7 ns
tREH RE hold time to RCK 3 ns
tMRES RE nonselect setup time to RCK 7 ns
tNREH RE nonselect hold time to RCK 3 ns
tr, ff Input pulse riseffall time 20 ns
tH Data hold time (Note 1) 20 ms

Motes 1: For 1-line access, the following should be satisfied:
WE “H" level period £ 20ms — 5120 twek — WRES “L” level period
RE “H" level period £ 20ms — 5120 tRoK — ARES L level period
2: Perform reset operation after tuming on power supply.
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TEST CIRCUIT
Voo
<.\
< Rl=1k
. ]
S
CL=30pF :tAC, tOH Cin
St
CE CL=5pF : 10BN, toDls
o>
AL=1ka j—;
Input pulse leval S0 -3
Input pulse rizafall tima © 3ns Parameter SWH SW2
Decision voltage input  : 1.3Y tODIS(LE) Closed Cpen
Decizion voltage output © 1.3Y (However, tCODIS(LZ) iz 10% of output amplitude and tODISHZ) is 90% of 1ODISHZ) Open Cloged
that for decision).
The load capacitance CL includes the floating capacitance of connaction and the input capacitance of 1OEN(ZL) Closed Open
probe. HOEN{ZH) Open Closed
tobisAoEN TEST CONDITION
1.3y
RCK
e B T T v
RE
—————— GND
tODISHE) tOEN{ZH)
—=n
—————— YOH
Qn 80% {
1.3y
— /
tODIS(LZ) tOEN(ZL)
—=
X 1.3y
Gn 0% i
—————— WVoL
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OPERATING TIMING
* Write cycle
Cyclen Cycle n+1 Cycle n+2 Disable cycle Cycle n+d | Cycle n+d |
WCK_//_\_/ /_\_//_\_ \/\}\h
UCK tWCKH | tWCKL | tweH | tHIES tHWEH | tWES
I
WE
tDS | tDH tDS | tOH
o (r%( e d:%) )( S >@< o >@<:
WRES =“H
* Write reset cycle
Cyele n—1 Cyclen Reset cycle Cycle 0 Cycle o | Cyole 2 |
= A I AN B A\ } \J_L
twcK tNHESH| tRESS tRESH |tNF|'ESS
WHES
| tDS | tDH | | tDS | tDH |
DOn (=1 (ny

/X 2 >@( 0
WE

000
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+ Matters that needs attention when WCK stops

ncycle | n+l cycle ncycle Disable cycle

o NS\ \WAWAW

T Ck t-WWE 5
WE '
to=

toH

tDs|toH H

] (@
)

Dn (m ] V /i?n /
{4
II|| B

- P |
Period for writing data (n}) Period for writing data (n)
into memory into memory
WRES ="H"

Input data of n cycle is read at the nsing 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 n cycle is a disable cycle, WCK for a cycle requires to be entered after the disable cycle as well.
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+ Read cycle

RCK /

+ Read reset cycle

Cyclen Cycle n+l Cyole n+2 Dizable cycla Cycle n+3 Cycle n+4 |
/_\_/ \ / \ " \ /] \ //_\ﬂ
¥
tRCK tRCKH | tRCKL | tREH | tHRES tHREH | tRES
[
(4
» tAc
toDIS tOEN
HIGH-Z
(n) (n+1) (n+2) { (n+3) (n+4)
toH
ARES ="
Cycle n—1 Cyclen Reset cycle Cycle 0 Cycle 1 | Cyole 2 |

tRCK

tNHESH| tRESS

tRESH |tNF|'ESS

tac

P 0 € 0.0 2 3 ¢ €3 ¢ &
1OH

RE =
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VARIABLE LENGTH DELAY BITS

+ 1-line (5120 bits) delay

A write input data is wrntten into memaory at the second rise edge of WCK in the cycle, and a read output data is output from
memaory at the first rise edge of RCK in the cycle, sothat 1-line delay can be made easily.

Cycle 5120 | Cycle 5121 |3yele 5122
Cycle 0 Cycle 1 ‘ Cyole 2 ‘ ‘Cycle 5118 ‘Cycle 5115 (0] (19 ‘ (29 ‘
WK
RCK _//_\_/wm/_\_/m
tRESS | tRESH
i
R Al
WRES j
RAES
DS [1OH
o KA KA KA KA
tac | toH
[ L [
. XA
WE, AE ="

+ N-hit delay bit
{(Making a reset at a cycle corresponding to delay length)

Cyclen | Gycle n+l | Cyole n+2 | Cyole n+3
Cycle 0 Cycle Cycle 2 Cycle n—2 | Cycle n—1 (o (1 29 (39

eV aVaVavaVavavavavaVs

tRESS| tRESH tRESS| IRESH

2=\ |/ {0
RFES
N 0 ¢ 0 80020 00090000

m yclas tAC | toH
5 % [ [
o e o RAD AR AN
WE,RE =*L
mz3
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+ N-hit delay 2

(Sliding WRES and RRES at a cycle corresponding to delay length)

Cycle 0 Cycle o ‘ Cycle 2 ‘ Cycle n—2 | Gyelen—1| Cycen | Cyolen+l | Cycle n+2 | Cyole n+3

AV aVavavavavavavavava

tRESS | tRESH

WRES \l
tRESS | tRESH
I
I pJ

il
)

——t

/ [
m cycles tAC ; toH
il
” X0
an . (0) Q X ) ) 5,
WE RE="L
mz3
+ N-bit delay 3
{Disabling RE at a cycle corresponding to delay length)
Cycle 0 Cycle A ‘ Cycle 2 ‘ Cyclen—1| Cyolan | Gycle n+t | Cyola n+2 | Gyole n+d
WOK
RCK _/
tRESS | tRESH

I
T pJ
WHES
RRES

tNREH tRES

Cin

HIGH-Z

Qn 5 (0) (1 (@) (2
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+ Shortest read of data “n” wrtten in cycle n

Cycle n—1 on read side should be started after end of cycle n+1 on write side
When the start of cycle n—1 on read side is earlier than the end of cycle n+1 on write side, output Qn of cycle n becomes invalid.
In the figure shown below, the read of cycle n—1 is invalid.

Cyclen i Cycle n+l Cycle n+d i Cyole n+3 i
| i i s
Her _/_\_/j_/_\_/__\_/_\_/
I4
D)
o X @ X X o X o X
4
i Cycle n-2 Cycle n—1 Cyclen i
| ! )
RCK Wm i
Qin >< X invalid >< {n)

* Longest read of data “n” written in cycle

n: 1-line delay

Cycle n <1=" on read side should be started when cycle n <2 on write 1s started

Output Qn of ncycle <1>* can be read un
lap each other.

til the start of reading side n cycle <1=" and the start of writing side n cycle <2=* over-

Cycle n <1=" Cycle 0 <257 Cycle n =2="
WK
_//j_//_\—z,g—//_\—/ N N\
o) 5
D {n—1 )<1>’>< (n)<1>*>< ><(00) <2 Xn—1)<2>* >< (nj«=2s"
{J(? rJ“J
Cycle n <0=" Cycla 0 <157 Cyclan 1"
ek _/_\_/_\_%_/_L/ L%
$4 {4
7 P
Qin (n—1)=0=" >< (=<0 >< >< [0)<1=" >< (n=1j<1=" >< (<1

(4

{4
pH i

<0x" <1=" and <257 indicates a line value.

10
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APPLICATION EXAMPLE
Laplacian Filter Circuit for Correction of Resolution in the Secondary Scanning Direction.
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