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MITSUBISHI <DIGITAL ASSP>

M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

DESCRIPTION

The M66287FP is a high-speed field memory with three FIFO (First In First Out) memories of 262144-word x 8-bit
configuration (2M bits) which uses high-performance silicon gate CMOS process technology. One of three FIFO memories
consists of two FIFO memories of 262144-word x 4-bit (1M bits). Five types of operation can be performed through the
following mode settings:

Model
Mode?2
Mode3

: 3-system delay data output by 3-system individual input of 256K-word x 8-bit FIFO

: Simultaneous output of 1 to 3-line delay data by 1-system input of 256K-word x 8-bit FIFO

: Simultaneous output of 1 to 2-line delay data by 1-system input of 256K-word x 8-bit FIFO
and,1-system delay data output by 1-system input of 256K-word x 8-bit FIFO

2-system delay data output by 2-system individual input of 256K-word x 12-bit FIFO
Simultaneous output of 1 to 2-line delay data by 1-system input of 256K-word x 12-bit FIFO

Mode4 :
Mode5 :

The above-mentioned function is most suitable for image data correction across multiple fields. Because three pieces of
2M-bit FIFO are contained in one chip, a low power consumption of a set can be realized.

FEATURES

® Memory configuration The total memory capacity is 6M bits (static memory).
The following two types of memory configurations can be selected.
262144-word x 8-bit x 3-line configuration

262144-word x 12-bit x 2-line configuration

® High - speed cycle 16.6 ns (Min.)
® High - speed access 13.0 ns (Max.)
@ Output hold 2.0 ns (Min.)

Internal =1.8V +£0.18 V

/10=33V+03V

® Variable length delay bit

® Five modes can be selected

® \Write and read function can be operated completely independently and asynchronously

® Supply voltage

® Output 3 states
® Package 100pin QFP (100P6Q-A)
APPLICATION

W-CDMA base station, Digital PPC, Digital television, VTR and so on.
MODE DESCRIPTIONS DRAWING

2M-bit x 3 configuration 3M-bit x 2 configuration

8-bit bus I/F 12-bit bus I/F
MODE 1 MODE 2 MODE 3 MODE 4 MODE 5
DA<7.0>D7§- 5o j—} QA<T:0> DA<-05Po4] o v QA<7:0> pA<7:05 4] 2ok QA<7:0> DAL n>»1‘2— }f» QA<11:0> DA<11:0>>1,2‘ % QA<11:0>
weka P 5 —d roka weka B— % RCKA weka p—] 2 RCKA ] 75 [gromn weka —] 256K acKA
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DB<7:0> P4 B <P QB<7:0> 256K J—
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WRESB E‘E(‘) [~ rress FIFO FIFO 12 12
WEB — ReB DB<11:0> ] P<P QB<11:0> 12
WCKB  pp—i ZEGK RCKB 5.it 4P QB<11:0>
8 8 »—] 12
pe<7:0- P4 - [P qc<7:0> 256K DC<7,D>>’B‘ - —j-b QC<7:0> a;gss » B ::22;55 FIFo
WCKC % [ reke L2l %5 L2 » oc<r0- weke — 57" [—- Reke
WRESC 8bt < rresc it WRESC —] &b |— RRESC
WEC REC WEC  pp—ri [ REC
The three pieces of 256K- | The three pieces of 256K- | The two pieces of 256K- The two pieces of 256K- The two pieces of 256K-

word x 8-bit FIFO can be
operated completely
independently.

word x 8-bit FIFO are
cascade-connected.
Write and read operation
of FIFO after the 2nd line
is controlled by the read
system pin of the 1st line.

word x 8-bit FIFO are
cascade-connected and, a
piece of 256K-word x 8-bit
FIFO can be operated
completely independently.
Write and read operation
of FIFO at the 2nd line is
controlled by the read
system pin of the 1st line.

word x 12-bit FIFO can be
operated completely
independently.

word x 12-bit FIFO are
cascade-connected.
Write and read operation
of FIFO at the 2nd line is
controlled by the read
system pin of the 1st line.

(e o)

S
' 4

3 %’:Q Note: Please refer to “Pin Assignment Table” in “MODE 4 and MODE 5 OPERATION DESCRIPTIONS” for
assignment of external pins, Dx<11:0> and Qx<11:0> when used in 12-bit bus interface.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

PIN CONFIGURATION (TOP VIEW)

TEST3 —»

WEA —» L4}
vccio —»
GND —pLs]

WEB —p» [=]
vccio —p 0o
GND —p
WCKC —p
WRESC—p>
WEC —p
VCC18 —p
GND —p
DBO —p
DB1 —p
DB2 —p
DB3 —p
DB4 —p
DB5 —p
DB6 —p
DB7 —p
VCCIO —p

DCO —p
DC1—p
DC2 —p
DC3 —p
DC4 —p
DC5 —p
DC6 —»
DC7—»

VCCIO —»

GND —p»

VCC18 —p

GND —p»

d4/8¢99\

GND —p
QCO «4—
QCl <«
QC2 <«
QC3 €—
QC4 «—
QC5 4—
QC6 4—
QC7 4—

VCCIO —

«— GND
<4— RCKA
<4— RRESA
<4—REA
<4—VCCIO
<4—GND
<4—RCKB
<«—RRESB
<«—REB
<4— MODE1
<«4— MODE2
<«4— MODE3
4—RCKC
<4—RRESC
<4—REC
<4—\V/CCIO
<4—GND
—» QB7
—» QB6
—» QB5
—» QB4
—» QB3
—» QB2
—» QB1
—» QBO

GND —»
vcels —» Lao ]
GND —»

Outline 100P6Q-A
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MITSUBISHI <DIGITAL ASSP>

M66287FP

262144-word x 8-bit x 3-FIELD MEMORY

BLOCK DIAGRAM

Mode setting
input
MODE<3:1>

Write control inputs
for A-system
WCKA

WRESA
WEA

Write control inputs
for B-system
WCKB
WRESB
WEB

Write control inputs
for C-system
WCKC
WRESC
WEC

Test setting
input
TEST<3:1>

VCC 18

GND

Data input

DA<7:0>

DB<7:0> DC<7:0>

A

INPUT BUFFER

U

| MODE CONTROL CIRCUIT

\
WRITE CONTROL CIRCUIT

| WRITE ADDRESS COUNTER |

AV4

7 N

>

MEMORY ARRAY

| 256K-WORD x 8-BIT |

| 256K-WORD x 4-BIT |

[256-worD x4-81T | [

READ CONTROL CIRCUIT
4

| 256K-WORD x 8-BIT |

A

READ ADDRESS COUNTER

U

—- | MODE CONTROL CIRCUITl

OUTPUT BUFFER |

U

v

Data output

QA<7:0>

QB<7:0> QC<7:0>

Read control inputs
for A-system
RCKA
RRESA
REA

Read control inputs
for B-system

RCKB

RRESB

REB

Read control inputs
for C-system

RCKC
RRESC
REC

VCC IO

GND
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

PIN FUNCTION DESCRIPTIONS

Pin name Name Input / Function
output
WCKA Write clock input Input They are write clock inputs.
WCKB WCKA is a write clock for the A-system, WCKB for the B-system and
WCKC WCKC for the C-system.
WEA Write enable input Input They are write enable control inputs.
WEB When they are "L", a write enable status is provided.
WEC WEA is a write enable for the A-system, WEB for the B-system and
WEC for the C-system.
WRESA Write reset input Input They are reset inputs to initialize a write address counter of internal
WRESB FIFO.
WRESC When they are "L", a write reset status is provided.
WRESA is a write reset for the A-system, WRESB for the B-system
and WRESC for the C-system.
RCKA Read clock input Input They are read clock inputs.
RCKB RCKA is a read clock for the A-system, RCKB for the B-system and
RCKC RCKC for the C-system.
REA Read enable input Input They are read enable control inputs.
REB When they are "L", a read enable status is provided.
REC REA is a read enable for the A-system, REB for the B-system and
REC for the C-system.
RRESA Read reset input Input They are reset inputs to initialize a read address counter of internal
RRESB FIFO.
RRESC When they are "L", a read reset status is provided.
RRESA is a read reset for the A-system, RRESB for the B-system
and RRESC for the C-system.
DA<7:0> Data input Input They are 8-bit data input bus.
DB<7:0> DA<7:0> is a data input bus for the A-system, DB<7:0> for the B-
DC<7:0> system and DC<7:0> for the C-system.
QA<T:0> Data output Output | They are 8-bit data output bus.
QB<7:0> QA<T:0> is a data output bus for the A-system, QB<7:0> for the B-
QC<7:.0> system and QC<7:0> for the C-system.
MODE<3:1> | Mode setting input Input They are pins for setting operation mode.
Setting is refer to MODE SET-table.
TEST<3:1> | Test setting input Input They are pins for test.
Setting of TEST1 depends on the rising time of the 1.8 V system
power supply. For further details, refer to page 11.
TEST2 and TEST3 should be fixed at "L".
VCCIO Power supply pin for | - This is a 3.3 V power supply pin for 1/O.
1/0
VCC18 Power supply pin for | - This is a 1.8 V power supply pin for internal circuit.
internal circuit
GND Ground pin - This is a ground pin.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

MODE SET

MODE<3:1> should be set to “L” or “H” as shown below according to the five modes to be used.

MODE 3 MODE 2 MODE 1 Operation mode
L L L MODE 1
L L H MODE 2
L H L MODE 3
L H H MODE 4
H L L MODE 5
other than those above MODE 1

MODE 1 OPERATION DESCRIPTIONS

DA<7:0> ]

L 2 QA<7:0>

wcka p—] 225K L Reka
WRESA »—| 8-bit —a RRESA
WEA  »— FIFO(A) | —a REA

8
DB<7:0> P 256K < QB<7:0>
WCKB »— — RCKB
WRESB P— 8-bit — RRESB
weg  »— FIFO(B) |—w RrEB

8
DC<7:0> P 256K > QC<7:0>
WCKC P x — RCKC
WRESC P 8&bit — presc
wec 1 FIFO©) —a gec

<Mode 1>
In mode 1, three FIFO memories with 8-bit data bus can be controlled completely
individually. Taking FIFO (A) as an example, the operation of FIFO memory is
described below. The operation of FIFO (B) and FIFO (C) are the same as that of
FIFO (A).

When write enable input WEA is "L", the contents of data input DA<7:0> are
written into FIFO (A) in synchronization with the rising of write clock input WCKA.
At this time, the write address counter of FIFO (A) is incremented.

When WEA is "H", writing into FIFO (A) is disabled and the write address counter
of FIFO (A) is stopped.

When write reset input WRESA is "L", the write address counter of FIFO (A) is
initialized.

When read enable input REA is "L", the contents of FIFO (A) are outputted to data output QA<7:0> in synchronization with

the rising of read clock input RCKA. At this time, the read address counter of FIFO (A) is incremented.

When REA is "H", reading from FIFO (A) is disabled and the read address counter of FIFO (A) is stopped. Also QA<7:0>
become high impedance state.
When read reset input RRESA is "L", the read address counter of FIFO (A) is initialized.

Note : The three pieces of 256K-word x 8-bit FIFO can be operated completely independently.
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MITSUBISHI <DIGITAL ASSP>

M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

MODE 2 OPERATION DESCRIPTIONS

<Mode 2>
DA<7:0> B 256K | 2 o » QA<7:.0- Inmode 2, three FIFO memories with 8-bit data bus are cascade-connected
nggA : it : EEEQA and it is possible to generate delay data for 3-lines without external wiring.
WEA  »—] FIFO(A) < REA
When write enable input WEA is "L", the contents of data input DA<7:0> are
written into FIFO (A) in synchronization with the rising of write clock input
g 256K | £ o » QB<7:0> WCKA. At this time, the write address counter of FIFO (A) is incremented.
B)fbit When WEA is "H", writing into FIFO (A) is disabled and the write address
FIFO(B) counter of FIFO (A) is stopped.
When write reset input WRESA is "L", the write address counter of FIFO (A) is

initialized.
8 8
256K - QC<7:0>

B’fbit When read enable input REA is "L", the contents of FIFO (A), FIFO (B) and
FIFO(C) FIFO (C) are outputted to each QA<7:0>, QB<7:0>, QC<7:0> in

synchronization with the rising of read clock input RCKA. At this time, the read

address counters of all FIFOs are incremented.
Also the data of the upper FIFO is written into the lower FIFO in synchronization with the rising of RCKA. At this time, the
write address counters of FIFO (B) and FIFO (C) are incremented simultaneously.
When REA is "H", reading from FIFO (A), FIFO (B) and FIFO (C) is disabled and the read address counter of each FIFO is
stopped. Also all data outputs become high impedance state. And writing into FIFO (B) and FIFO (C) is disabled and the
write address counters of FIFO (B) and FIFO (C) are stopped.
When read reset input RRESA is "L", the read address counter of FIFO (A) and the write address counters/read address
counters of FIFO (B) and FIFO (C) are initialized.

And, in mode 2, all pins for the A-system, QB<7:0> and QC<7:0> are only used. Therefore the write/read control pins for
the B-system and C-sytsem, DB<7:0> and DC<7:0> should be fixed at "L" or "H".

Note : The three pieces of 256K-word x 8-bit FIFO are cascade-connected, and a line delay data can be made
easily. Write and read operation of FIFO after the 2nd line is controlled by the read system pin of the 1st
line.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

MODE 3 OPERATION DESCRIPTIONS

<Mode 3>

DA<T-0> b J56K 0A<7:0> In mode 3, two FIFO memories with 8-bit data bus are cascade-connected

o>
WCKA  »— x < RCKA and the other FIFO memory with an 8-bit data bus is configured completely
WRESA »~—{ 8-bit < RRESA . . . . .
WEA  »— FIFO(A) < REA independently. This makes it possible to generate delay data for 2-lines

without external wiring and to control the other independent one FIFO

memory.
8 8
——» QB<7:0>

256K
sxb,t When write enable input WEA is "L", the contents of data input DA<7:0> are
-DI
FIFO(B) written into FIFO (A) in synchronization with the rising of write clock input
WCKA. At this time, the write address counter of FIFO (A) is incremented.
When WEA is "H", writing into FIFO (A) is disabled and the write address
8 8 counter of FIFO (A) is stopped.
DC<7:0> P o5gx [~ ™ QC<7:0> _ _ . . -
WCKC  »— —— RCKC When write reset input WRESA is "L", the write address counter of FIFO (A) is

X
WRESC P 8-bit |———- RRESC

WEC > FIFO(C) | « REC initialized.

When read enable input REA is "L", the contents of FIFO (A) and FIFO (B) are
outputted to each QA<7:0> and QB<7:0> in synchronization with the rising of
read clock input RCKA. At this time, the read address counters of FIFO (A)
and FIFO (B) are incremented.
Also the data of FIFO (A) is written into FIFO (B) in synchronization with the rising of RCKA. At this time, the write address
counter of FIFO (B) is incremented simultaneously.
When REA is "H", reading from FIFO (A) and FIFO (B) is disabled and the read address counter of each FIFO is stopped.
Also QA<7:0> and QB<7:0> become high impedance state. And writing into FIFO (B) is disabled and the write address
counter of FIFO (B) is stopped.
When read reset input RRESA is "L", the read address counter of FIFO (A) and the write address counter/read address
counter of FIFO (B) are initialized.

The operation of FIFO (C) is the same as that of mode 1.
And, in mode 3, all pins for the A-system and C-system, and QB<7:0> are only used. Therefore the write/read control pins
for the B-system and DB<7:0> should be fixed at "L" or "H".

Note : The two pieces of 256K-word x 8-bit FIFO are cascade-connected and, a piece of 256K-word x 8-bit FIFO
can be operated completely independently.
Write and read operation of FIFO at the 2nd line is controlled by the read system pin of the 1st line.
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MITSUBISHI <DIGITAL ASSP>

M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

MODE 4 OPERATION DESCRIPTIONS

DA<7:0> 12 12
DB<3:0> | >

256K

X
WCKA P 12pit [
WRESA »— FIFO(A) —t
WEA  »—] —
DC<7:0> 12 12
DB<7:4>

256K

X
WCKB w»— 12-pit —
WRESB »— FIFO(B) —at
WEB — ——

QA<T7:0>
QB<3:0>

RCKA
RRESA
REA

QC<7:0>
QB<7:4>

RCKB
RRESB
REB

<Mode 4>

In mode 4, two FIFO memories with 12-bit data bus can be controlled completely
individually. Taking FIFO (A) as an example, the operation of FIFO memory is
described below. The operation of FIFO (B) is the same as that of FIFO (A).

When write enable input WEA is "L", the contents of data input DA<7:0> and
DB<3:0>are written into FIFO (A) in synchronization with the rising of write clock
input WCKA. At this time, the write address counter of FIFO (A) is incremented.
When WEA is "H", writing into FIFO (A) is disabled and the write address counter
of FIFO (A) is stopped.

When write reset input WRESA is "L", the write address counter of FIFO (A) is

initialized.

When read enable input REA is "L", the contents of FIFO (A) are outputted to data output QA<7:0> and QB<3:0> in
synchronization with the rising of read clock input RCKA. At this time, the read address counter of FIFO (A) is incremented.
When REA is "H", reading from FIFO (A) is disabled and the read address counter of FIFO (A) is stopped. Also QA<7:0>
and QB<3:0> become high impedance state.

When read reset input RRESA is "L", the read address counter of FIFO (A) is initialized.

Also, set the 12-bit /O buses of FIFO (A) and FIFO (B) as shown in the table below.
In mode 4, all pins for the A-system and B-system, DC<7:0> and QC<7:0> are only used. Therefore the write/read control

pins for the C-system should be fixed at "L" or "H".

External pin|Data input|External pin|Data output| |External pin|Data input|External pin|Data output
name bus of FIFO|name bus of FIFO| [name bus of FIFO|name bus of FIFO
(A) (A) (B) (B)
DA<7> 11-hit QA<T> 11-hit DC<7> 11-hit QC<7> 11-bit
DA<6> 10-hit QA<6> 10-hit DC<6> 10-hit QC<6> 10-hit
DA<5> 9-bit QA<5> 9-bit DC<5> 9-bit QC<5> 9-bit
DA<4> 8-bit QA<4> 8-bit DC<4> 8-bit QC<4> 8-bit
DA<3> 7-bit QA<3> 7-bit DC<3> 7-bit QC<3> 7-bit
DA<2> 6-bit QA<2> 6-bit DC<2> 6-bit QC<2> 6-bit
DA<1> 5-bit QA<1> 5-bit DC<1> 5-bit QC<1> 5-bit
DA<0> 4-bit QA<0> 4-bit DC<0> 4-bit QC<0> 4-bit
DB<3> 3-bit QB<3> 3-bit DB<7> 3-bit QB<7> 3-bit
DB<2> 2-bit QB<2> 2-bit DB<6> 2-bit QB<6> 2-bit
DB<1> 1-bit QB<1> 1-bit DB<5> 1-bit QB<5> 1-bit
DB<0> 0-bit QB<0> 0-bit DB<4> 0-bit QB<4> 0-bit

Note : The two pieces of 256K-word x 12-bit FIFO can be operated completely independently.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

MODE 5 OPERATION DESCRIPTIONS

<Mode 5>
DA<7:0> _12 | 12 QA<T7:0> ) ) )
DB<3:0> 256K “P—> QB<30> In mode 5, two FIFO memories with 12-bit data bus are cascade-connected
WCKA  »— 1X2-bit < RCKA and it is possible to generate delay data for 2-lines without external wiring.
WRESA P»— FIFO(A) ~4 RRESA
WEA  »—] -4 REA ) ) ) )
When write enable input WEA is "L", the contents of data input DA<7:0> and
DB<3:0> are written into FIFO (A) in synchronization with the rising of write
clock input WCKA. At this time, the write address counter of FIFO (A) is
Y I 83:;2: incremented.
ZXSGK When WEA is "H", writing into FIFO (A) is disabled and the write address
,lz,zp'kc’,'t(B) counter of FIFO (A) is stopped.
When write reset input WRESA is "L", the write address counter of FIFO (A) is
initialized.

When read enable input REA is "L", the contents of FIFO (A) and FIFO (B) are outputted to each QA<7:0>, QB<3:0> and
QC<7:0> and QB<7:4> in synchronization with the rising of read clock input RCKA. At this time, the read address counters
of FIFO (A) and FIFO (B) are incremented.

Also the data of FIFO (A) is written into FIFO (B) in synchronization with the rising of RCKA. At this time, the write address
counter of FIFO (B) is incremented simultaneously.

When REA is "H", reading from FIFO (A) and FIFO (B) is disabled and the read address counter of each FIFO is stopped.
Also all data outputs become high impedance state. And writing into FIFO (B) is disabled and the write address counter of
FIFO (B) is stopped.

When read reset input RRESA is "L", the read address counter of FIFO (A) and the write address counter/read address
counter of FIFO (B) are initialized.

Also, set the 12-bit /O buses of FIFO (A) and FIFO (B) as shown in the table below.
In mode 5, all pins for the A-system, DB<3:0>, QB<7:0> and QC<7:0> are only used. Therefore the write/read control pins
for the B-system and the C-system, DB<7:4> and DC<7:0> should be fixed at "L" or "H".

External pin|Data input|{External pin|Data output| |External pin|Data output
name bus of FIFO|[name bus of FIFO| |name bus of FIFO
(A) (A) (B)
DA<7> 11-bit QA<7> 11-bit QC<7> 11-bit
DA<6> 10-bit QA<6> 10-bit QC<6> 10-bit
DA<5> 9-bit QA<5> 9-bit QC<5> 9-bit
DA<4> 8-bit QA<4> 8-bit QC<4> 8-bit
DA<3> 7-bit QA<3> 7-bit QC<3> 7-bit
DA<2> 6-bit QA<2> 6-bit QC<2> 6-bit
DA<1> 5-bit QA<1> 5-bit QC<1> 5-bit
DA<0> 4-bit QA<0> 4-bit QC<0> 4-bit
DB<3> 3-bit QB<3> 3-bit QB<7> 3-bit
DB<2> 2-bit QB<2> 2-bit QB<6> 2-bit
DB<1> 1-bit QB<1> 1-bit QB<5> 1-bit
DB<0> 0-bit QB<0> 0-bit QB<4> 0-bit

Note : The two pieces of 256K-word x 12-bit FIFO are cascade-connected, and a line delay data can be made easily.
Write and read operation of FIFO at the 2nd line is controlled by the read system pin of the 1st line.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS (Ta =0 ~ 70°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit

Vccl8 Supply voltage A value based on GND -0.3~+2.5 \Y,
(1.8 V power supply )

VcclO Supply voltage -0.3~+3.8 \%
(3.3 V power supply )

Vi Input voltage -0.3~VcclO+0.3 \%

Vo Output voltage -0.3~VcclO+0.3 \%

Pd Maximum power dissipation Ta=70°C 800 mwW

Tstg Storage temperature -55~150 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
Vccl8 Supply voltage for internal circuit A value based on GND 1.62 1.8 1.98 \%
(1.8 V power supply )
VcclO Supply voltage for I/O 3.0 3.3 3.6 \%
(3.3 V power supply )
Topr Operating ambient temperature 0 70 °C

DC CHARACTERISTICS
(Ta=0~70°C,Vccl8=1.8+0.18V, VcclO=3.3+0.3V,GND =0V, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
ViH "H" input voltage A value based on GND 0.8 x \Y,
VccelO
Vi "L" input voltage 02 x|V
VcelO
VoH "H" output voltage lon = -4mA Vcelo \%
-04
VoL "L" output voltage loL = 4mA 0.4 \Y
liH "H" input current Vi = VcclO 10 pA
I "L" input current Vi = GND -10 pA
lozH Off state "H" output current Vo = VcclO 10 HA
lozL Off state "L" output current Vo = GND -10 HA
lccl8 Operating mean current dissipation | Vcc1l8 =1.8V +0.18 V 135 mA
(1.8V) VeelO=3.3V 0.3V
lcclO Operating mean current dissipation | Vi = repeat "H" and "L" 145 mA
(3.3V) Output open
tWCK =tRCK = 16.6 ns

Ci Input capacitance f=1MHz 10 pF
Co Off state output capacitance f=1MHz 15 pF
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

POWER - ON

After power-on, this IC initializes some circuits of internal FIFO (1.8 V), using the built-in power-on reset circuit.
This power-on reset is performed by using the Vccl8 = 1.8 V system power supply.
Either of the following conditions (1) or (2) should be met according to the power-on time of the Vcc18.

(1) When the power-on time of the Vcc1.8 is 1 msec or less:
Some circuits of internal FIFO are initialized by the built-in power-on reset circuit. No restriction is imposed on the
power-on sequence between Vccl8 and VeclO = 3.3 V system power supply. When powering on again after power-on,
provide an interval of 100 ms or more for the Vcc18. At this time, the TEST1 (pin 99) pin should be fixed at "L".

] 1
|4—100ms(min) —»!
|

———1ms(max)—p

vCcCis
VCC18

VCC18 x 10% VCC18 x 10%

GND

(2) When the power-on time of the Vcc18 is more than 1 msec:
Some circuits of internal FIFO should be initialized by the TEST1 (pin 99) pin.
Input a initialize reset pulse of 200 ns or more after the power supplies (VcclO, Vccl8) reach to the Vec level.
There is no problem even if reaching to the Vcc level on which power supply.

( N
3.0V-3.6V —===-i 3.0V~3.6V -——== veelo
vcelo /E—_—SL/W
GND i :
:<—1ms or more—p| '

[}
]
[}
' — 1.62V~1.98V -—= | veeis
! 1
vceis ! o i
GND f i I

1 |
i T

200ns(min) —S 200ns(min) _ss— VCCIO

TEST1
GND

- J

Note : Some circuits of internal FIFO can be initialized by the TEST1 pin even if the power-on time of the Vccl8is 1
msec or less.

Note : Important matter;
Provide write reset cycles and read reset cycles of 100 cycles or more, respectively after the VCC reaches
to the specified voltage after power-on.
When inputting a reset pulse using the TEST1 (pin 99) pin, provide write reset cycles and read reset cycles
of 100 cycles or more, respectively after inputting a reset pulse at power-on.
There is no problem in this reset operation if a total of 100 cycles or more is achieved, even if
discontinuous reset input is made.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

TIMING REQUIREMENTS
(Ta=0~70°C, Vccl8=1.8+£0.18 V, VcclO =3.3+ 0.3V, GND =0V, unless otherwise noted)

Symbol Parameter Limits Unit
Min. | Typ. | Max.
t wek Write clock (WCK) cycle 16.6 ns
t WekH Write clock (WCK) "H" pulse width 6.5 ns
t wekL Write clock (WCK) "L" pulse width 6.5 ns
t rRek Read clock (RCK) cycle 16.6 ns
t RCKH Read clock (RCK) "H" pulse width 6.5 ns
t RCKL Read clock (RCK) "L" pulse width 6.5 ns
tos Input data setup time to WCK 35 ns
t DH Input data hold time to WCK 2 ns
t RESS Reset setup time to WCK or RCK 35 ns
t RESH Reset hold time to WCK or RCK 2 ns
t NRESS Reset nonselect setup time to WCK or RCK 3.5 ns
t NRESH Reset nonselect hold time to WCK or RCK 2 ns
t wes Write enable setup time to WCK 3.5 ns
t weH Write enable hold time to WCK 2 ns
t NwES Write enable nonselect setup time to WCK 3.5 ns
t NWEH Write enable nonselect hold time to WCK 2 ns
t RES Read enable setup time to RCK 3.5 ns
t REH Read enable hold time to RCK 2 ns
t NRES Read enable nonselect setup time to RCK 35 ns
t NREH Read enable nonselect hold time to RCK 2 ns
trts Input pulse rise/fall time 3 | ns

SWITCHING CHARACTERISTICS
(Ta=0~70°C, Vccl8 =1.8+£0.18 V, VcclO =3.3+ 0.3V, GND =0V, unless otherwise noted)

Symbol Parameter Limits Unit
Min. | Typ. | Max.
t ac Output access time to RCK 13 ns
t oH Output hold time to RCK 2 ns
t oEN Output enable time to RCK 2 13 ns
t obis Output disable time to RCK 2 13 ns
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

SWITCHING CHARACTERISTICS MEASUREMENT CIRCUIT

Vcce 10
RL=1KQ
SW1
Qn O— Qn O
SW2
— CL=10pF:tAC,IOH RL=1KO —= CL=3pF: tOEN,tODIS
77T 77T
Parameter SwW1 SW2
toois (LZ) Close Open
topis (HZ) Open Close
toen (ZL) Close Open
toen (ZH) Open Close
Input pulse level : 0~VccelO

Input pulse rise/fall time : 1 ns

Decision voltage input  : 1/2 VcclO

Decision voltage output : 1/2 VcclO (However, toois (LZ) is 10% of output amplitude and toois (HZ) is 90%
of that for decision).

The load capacitance CL includes the floating capacitance of connection and the input capacitance of probe.

toois and toen MEASUREMENT CONDITION

é_-\ ------ VIH
RCK / _\;—11/2 veelo /_\_7 1/2 Veglo
5 L— -—=-ViL
< e e e VIH
RE / \
-=== VL
tOEN(ZH)
. | tobIS(H7) —» L
00% VOH
Qn 1/2 Vcelo
tOEN(ZL,)
| topis(Lz

Qn /s S 1/2 Veelo
—+<10%

--=-=voL

© 2002 MITSUBISHI ELECTRIC CORPORATION 13



MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

OPERATING TIMING
® WRITE CYCLE

 ncycle | n+lcycle , n+2cycle |, Disable cycle _|n+3cycle | n+dcycle
wee f N\ /_\_/_\4 m
twek fwekd | twekt | twen | tnwes INWEH | twEs
«— PP >—>
&«
P23
WE /4/

Dn

WRES ="H"
® WRITE RESET CYCLE
n-1 cycle n cycle Reset cycle . Ocycle  , lcycle
WCK /_\_/
_ Y IV
 fwek {INRESH] tRESS {RESH [tNRES.
WRES

In case of WE ="L"
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MITSUBISHI <DIGITAL ASSP>
M66287FP

262144-word x 8-bit x 3-FIELD MEMORY

® WRITE RESET and WRITE ENABLE COMBINATION CYCLE

Disable cycle 0 cycle | 1 cycle |

n cycle n+1 cycle n+2 cycle
WCK J% m%%ww
twek WCKH | twekL | twWEH | INWE! INwWEH  twES
e < < <

WE
{NRESH {RESS [ {RESH INRESS
»la »
bl »>le—>

WRES » ’r

Dn

Note : There are no restrictions of WE to WRES.
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

® READ CYCLE

n cycle n+1 cycle n+2 cycle Disable cycle n+3 cycle N n+4 cycle |
rec O\ (O \, W_
tRCK {rekH | trek | tReH | INRE INREH| _ TRES,
—e <
&
R2
RE
tac tobis toEl
HIGH-Z ‘
ar Gy
RRES ="H"
® READ RESET CYCLE
n-1 cycle n cycle Reset cycle 0 cycle 1 cycle |
e N N\ S\ avavaw
trek INRESH| [RESS {RESH | INRESS
RRES _{
«
7
tac tac tac
Qn (n-1) (n) (0)

In case of RE ="L"
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

® READ RESET and READ ENABLE COMBINATION CYCLE

n cycle ntlcycle | n+2cycle Disable cycle 0 cycle Lcycle |
Rk M%%W%W
{RCKH | fRCKL | TREH | INRES tNREHI tRES
< — e — P> >le——»
b >
RE
tNRESHllRESS LtRESHItNRESS

RRES

HIGH-Z

Note : There are no restrictions of RE to RRES.
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MITSUBISHI <DIGITAL ASSP>

M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

® ATTENTIONS when WCK and RCK STOP

The intervals of 16 cycles or more between a write cycle and a read cycle should be secured, and WCK and RCK should be
inputted for 16 cycles or more based on beginning of write n cycle at any timing, when both WCK and RCK or either of both
is stopped and the newest data is read after it restarts.

Output data becomes undefined when these restrictions are not filled.

<TIMING 1> When WCK and RCK stop synchronously

P ncycle ;L n+1 cycle n+2 cycle‘l n+m-1 cycle | n+m cycle |n+m+1 cycle |n+m+2 cycle |n+m+3 cycle
¢

<

WCK

n-m cycle n-m+1 cycle n-m+2 cycle n-1 cycle

m=> 16
WRES ="H
RRES ="H
WE ="L
RE ="L
<TIMING 2> When WCK and RCK stop asynchronously
L n-1 cycle _ ncycle k| n+m cycle _ |n+m+1 cycle [n+m+2 cycle [n+m+3 cycle [n+m+4 cycle
WCK \ ‘ \ 1
tos| to
Dn o mm@“
m cycle .| Please secure m > 16 interval cycles also in the timing which a write
- ”| cycle and a read cycle approach most.
n-m-3 cycle Ln-m-2 cycl(i n-m-lcyclek n-m cycle | n+1 cycle n+2 cycle

>

RCK —\—/

m>16
WRES ="H"
RRES ="H"
WE = "L"
RE = "L"

© 2002 MITSUBISHI ELECTRIC CORPORATION 18



MITSUBISHI <DIGITAL ASSP>

M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

VARIABLE LENGTH DELAY BITS
® 1-LINE (262144-BIT) DELAY

In read cycles, an output data is read at the (first) rising edge of RCK start the cycle. In write cycles, an input data is written

at the (second) rising edge of WCK end the cycle. So 1-line delay can be made easily according to the control method of
the following figure.

262142 262143 262144 262145 262146
2 cycle | cycle cycle cycle cycle cycle

»le > ©) e @) e @) )

Reset cycle 0 cycle 1cycle

<
L

wee O\ S\

tress| tRESH

A
y

A 4
A
A
[
A
A
A
A
g |

WRES
RRES

A

262144 cycle tac | |lon
»

A 4

WE, RE ="L"
® N-BIT DELAY 1
(Reset at a cycle corresponding to delay length)
I 0 cycl 1 cycl 2 cycl | Reset cycl 0 cycle 1cycle 2 cycle
AResetcyce=< cycle e cycle ‘|‘ cycle k| ncycle ese cyce‘ o 1'% ‘|A s |

w U IaValaValals

tresy trResH tress| trResH

WRES
RRES

Delay length n tac | |lon

A

\4

262144 >n > 16
WE, RE ="L"

Note : The intervals of 16 cycles or more between a write cycle and a read cycle should be secured to read data
written in a certain cycle.
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MITSUBISHI <DIGITAL ASSP>
M66287FP

262144-word x 8-bit x 3-FIELD MEMORY

® N-BIT DELAY 2

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

Resetcycle | Ocycle 1cycle 2 cycle n-lcycle | ncycle n+lcycle | n+2cycle | n+3cycle | e Write side
P P P ‘l‘ k| | _Resetcycle| Ocycle | 1 cycle 2cycle | 3cycle | ..... Read side
‘Rek /_\_//_\_/wg\_/_\_/_\_/
RCK _/
tresq trRESH
I(d
)
WRES
tress| tResH
RRES
Dn
Delay length n
Qn
262144 >n > 16
WE, RE ="L"
® N-BIT DELAY 3
(Sliding address by disabling RE at a cycle corresponding to delay length)
Resetcycle| O cycle 1 cycle 2 cycle n-1cycle n cycle n+lcycle | n+2cycle | n+3cycle | v Write side
< » »| < ;L ;l Gl ocycle | loycle ) 2cycle ) 3cycle | ----- Read side
oK /_\_//_\_/ws\\ /_\_//_\_/
RCK _/
tress | trResH
&
WRES ”
RRES
tNREHI trRES
& i
RE P

Dn

Delay length n

tac
>

{DH]

(n+3)

to

262144 >n2>16
WE ="L"
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MITSUBISHI <DIGITAL ASSP>
M66287FP
262144-word x 8-bit x 3-FIELD MEMORY

SHORTEST READING of WRITTEN DATA in N CYCLE WHEN WRITE and READ OPERATED
ASYNCHRONOUSLY

The intervals of 16 cycles or more between a write cycle and a read cycle should be secured and WCK and RCK should be
inputted for 16 cycles or more based on beginning of write n cycle at any timing to read written data (data fetched at the
rising edge of WCK shown *1 in the following figure) with n cycles on write side.

On read side, n cycles should be started after the completion of n+15 cycles on write side (At >0 in the following figure).
Output data becomes undefined when these restrictions are not filled.

Reference
16 cycles or more are required in WCK.

n+16 cycle | n+17 cycle | n+18cycle n+19 cycle

D Sl

WCK

LONGEST READING of WRITTEN DATA in N CYCLE : 1-LINE DELAY
Data output Qn of n cycle <1>* can be read immediately before until the start of n cycle <1>* on read side and the start of

n cycle <2>* on write side over lap each other.

|
>

|
]
I
]
| n cycle <2>* :
[}
,
]
I

|
1
]
T
! 0 cycle <2>*
)

1
L
I
r
I
\ n cycle <1>*
|
I,
I
I

[}
|
T
i
|
< >
|
1
|
|
|
|

v 4N N\ TN N

]
/ / |
Dn (n-1)<1>* >< (0) <2>* \ (n-1) <2>* >< (n) <2>*
I T I

[

n cycle <0>* n cycle <1>*

[} —— lq—ooydle <l P>
i | I
' l ! : |
/ /
Qn (n-1)<0>* >< (n) <0>* g >< (0)<1>*g (n-1) <1>*
/ i

<0>*, <1>* and <2>* indicate a line value.
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