RENESAS

M66288FP REJ03F0156-0310

R _bi _ Rev. 03.10
262144-word x 8-bit x 3-FIFO MEMORY Rev. 03.10
Description

The M66288FP is a high-speed field memory with three FIFO (First In First Out) memories of 262144-word x 8-bit
configuration (2M-bit), 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-bit). Eight types of operation can be performed by mode
settings.

Features

® Memory configuration Total memory capacity is 6M-bit (static memory).
Eight types of memory configurations can be selected.

® High - speed cycle 12.5 ns (Min.) fmax 80MHz

® High - speed access 9.0 ns (Max.)

® Output hold 2.0 ns (Min.)

® Supply voltage Internal=1.8V +0.18V, 1/10=33V+03V

® Variable length delay bit
® Eight modes can be selected
® \Write and Read function can be operated completely independently and asynchronously

® Output type 3 state output
® Package 100pin 14x14mm body LQFP (PLQP0100KB-A, 100P6Q-A)
Application

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

Pin Configuration (Top view)
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Veelo — [38] M66288FP 3] < GND
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DA1 — [0 [36]+— DC7
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DA3 — [5z] [34] <= DC5
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TEST2 — @\ )E <+ GND
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M66288FP

Mode Descriptions Drawing

1K-word = 1024-word

256K-word
8-bit bus I/F 12-bit bus I/F

8 8 8 8 12 12
DA<7:0> prke] -}-} QA<T:0> DA<7:0>P74] QA<T:0> oA<7:05 ] QA<T:0> DA<11:0> 2 12" QA<11:0> DA<11:0> Pyl QA<11:0>
weka  p—y zsxeK-w |- RCKA WCKA  p—rt RCKA WCKA  pp—rt ZSXGK-w RCKA woka  p—y 256K-w —qreka WCKA  p—i Z;’ZGK-W RCKA
WRESA ] EDL L RRESA WRESA p—1 RRESA WRESA p—1 et RRESA WRESA P 5obit CRRESA WRESA P—{ 12.it RRESA
wea p— 70 | _qren WEA REA WEA  p—] REA wea  p—] O <ReA wen  p—| REA

8 8
DB<7:0> Poie] [#P QB<7:0> i
WCKB  pp—] 256KW | RCKB MR Y . 8

x L2 [~ aB<7:0>
WRESB p—] ot |— RRESB o QaB<r:0> gt
12 12
WEB  p—i —< ReB DB<11:0> Py 2ok |49 QB<11:0> 12
weks  p— 30— Reke e [P QB0

8 8 8 8 >— 12-bit _.<
DC<7:0> P74 49 QC<7:0> DC<7:0> P51 < Qc<7:0> WRESB FIFO RRESB FIFO
WCKC P 25;6K-w € RCKC 8 2)5(6K-w 8 Qcer:os WCKC B ZSEK-W ¢ RCKC WEB »— .—< REB
WRESC p—o{ é;% — RRESC E]E“o WRESC pp—ryi 195% |—< RRESC
WEC p— — REC WEC p—ip —< REC

The three pieces of 256K-word x The three pieces of 256K-word x The two pieces of 256K-word x The two pieces of 256K-word x The two pieces of 256K-word x

8-bit FIFO can be operated
completely independently.

8-bit FIFO are cascade-connected.
(Note 1)

8-bit FIFO are cascade-connected
and, a piece of 256K-word x 8-bit

FIFO can be operated completely
independently. (Note 1)

12-bit FIFO can be operated
completely independently.
(Note 2)

12-bit FIFO are cascade-connected
(Note 1, Note 2)

3-system individual input

1-system input

(1) 1-system input
(2) 1-system input

2-system individual input.

1-system input

3-system individual output

The simultaneous output of the
1,2, 3line delay data.

(1) The simultaneous output of the
1, 2 line delay data.
(2) 1-system output

2-system individual output.

The simultaneous output of the
1, 2 line delay data.

768K-word | 512K-word & 256K-word
8-bit bus I/F
MODE 6 MODE 7
8 8 8 8
DA<7:0> Py 4P QA<T:0> DA<7:0> Py <P QA<7:0>
weka  p—] T8V qroKa weka  p—] WL qroKa
WRESA P—| B01 | —q RRESA WRESA p—| 80t | —q RRESA
WEA  p— |—qREA WEA  p— |—qREA
8 8
DC<7:0> P 49 ac<7:.0>
weke  p—] KWL greke
WRESC p—i g—l% — RRESC
WEC  p—i —< REC
A piece of 768K-word x 8-bit A piece of 512K-word x 8-bit FIFO
FIFO can be operated completely and a piece of 256K-word x 8-bit
independently. FIFO can be operated completely
independently.
1-system input 2-system individual input
1-system output 2-system individual output

512K-word
12-bit bus I/F
MODE 8
12 12
DA<11:0> ] A Qa<ito>
woka  p—] Z1KW qroka

X
WRESA p—] 12bit | —RRESA
WEA  p— —ReEA

A piece of 512K-word x 12-bit
FIFO can be operated completely
independently. (Note 2)

1-system input

1-system output

Note1: Write and read operation of FIFO after the 2nd line is controlled by the read system pin of the 1st line FIFO.
Maximum number of words on this mode is 256K-word. Line delay is achieved without outer connection.

Note2: Please refer to pin assignment tables in “Operation Description” of Mode 4, Mode 5, and Mode 8 for assignment of external pins,
Dx<11:0> and Qx<11:0> when used in 12-bit bus interface.
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M66288FP

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

Data input

DA<7:0>

DB<7:0>

DC<7:0>

INPUT BUFFER

| MODE CONTROL CIRCUIT

3\ 4

\V4

([ WEB )

Write control inputs

for C-system

WCKC
WRESC
WEC

Test setting input
TEST<3:1>

Vcec18

GND

A
WRITE CONTROL CIRCUIT

MEMORY ARRAY

| 256K-word x 8bit |

| 256K-word x 4bit |

| 256K-word x 4bit |

| 256K-word x 8bit |

[ WRITE ADDRESS COUNTER |

U

READ CONTROL CIRCUIT

e | MODE CONTROL CIRCUITl

A

| READ ADDRESS COUNTER

OUTPUT BUFFER

=

U

U

A

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

VcclO

GND
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M66288FP

Pin Function Descriptions

Pin name Name Input / Number Function
Output of pins
WCK x Write clock input Input 3 They are write clock inputs.
WE x Write enable input Input 3 They are write enable control inputs.

When they are "L", a write enable status is provided.

WRES x Write reset input Input 3 They are write reset inputs to initialize a write address
counter of internal FIFO.
When they are "L", a write reset status is provided.

RCK x Read clock input Input 3 They are read clock inputs.

RE x Read enable input Input 3 They are read enable control inputs.
When they are "L", a read enable status is provided.

RRES x Read reset input Input 3 They are read reset inputs to initialize a read address
counter of internal FIFO.
When they are "L", a read reset status is provided.

Dx <7:0> Data input Input 24 They are 8-bit input data bus.
Qx <7:0> Data output Output 24 They are 8-bit output data bus.
MODE<3:1> | Mode setting input Input 3 They are operation mode setting inputs.

For setting, refer to Mode setting table of Page5.

TEST<3:1> Test setting input Input 3 They are test setting inputs.

Setting of TEST1 depends on the rising time of the 1.8 V
system power supply. For further details, refer to page 12.
TEST2 and TEST3 should be fixed at "L".

VcelO Power supply pin for | - 9 This is a 3.3 V power supply pin for I/O.
/0

Vce18 Power supply pin for | - 5 This is a 1.8 V power supply pin for internal circuit.
internal circuit

GND Ground pin - 14 This is a ground pin.

Note: X of the pin name shows A, B and C.

A = A-system, B = B-system, C = C-system.
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M66288FP

Mode Setting

MODE<3:1> should be set to “L” or “H” as shown below to select the 8 operation modes.

MODE 3 MODE 2 MODE 1 Operation mode
L L MODE 1
L L H MODE 2
L H L MODE 3
L H H MODE 4
H L L MODE 5
H L H MODE 6
H H L MODE 7
H H H MODE 8
Mode1 Operation Description
<Mode 1>
8 8
DAST:0> = ook w [ QA<T:0>  |n mode 1, three pieces of 256K-word x 8-bit FIFO can be controlled completely
WCKA »— —a RCKA
WRESA »—| 8-bit | <« RRESA independently. Taking FIFO (A) as an example, the operation of FIFO memory is
»—| FIFOA) | —<
WEA " REA described below. The operation of FIFO (B) and FIFO (C) are the same as that of
FIFO (A).
DB<7:0> —] 256K-w o QB<7:0>
WCKB »— x —< RCKB When write enable input WEA is "L", the contents of data input DA<7:0> are
WRESB »— 8-bit | —a RRESB ) . . L . . . )
wep »—] FIFOB) | <« REB 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.
s s When WEA s "H", this IC disable to write data into FIFO (A) and the write address
DC<7:0> | < QC<7:0
WC<KC g 2;56-'("” g gC;C " counter of FIFO (A) is not incremented.
WRESC » g]%(c) < RRESC  When write reset input WRESA is "L", the write address counter of FIFO (A) is
WEC  »—] — REC

initialized.

When read enable input REAis "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 REAis "H", this IC disable to read data from FIFO (A) and the read address
counter of FIFO (A) is not incremented. Also QA<7:0> become high impedance
state.

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

initialized.
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M66288FP

Mode2 Operation Description

<Mode 2>
3 8 In mode 2, three pieces of 256K-word x 8-bit FIFO are cascade-connected
BAsEOx —>7] 256Kw NGO and it is possible to generate delay data for 3-lines without external wiring.
WCKA  —+»— *+RCKA
WRESA —»— 8bit <~ RRESA
WEA 4| FESG] < 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
WCKA. At this time, the write address counter of FIFO (A) is incremented.
g | 256Kw 8 When WEA is "H", this IC disable to write data into FIFO (A) and the write
7 sbit AR address counter of FIFO (A) is not incremented.
FIFOB) When write reset input WRESA is "L", the write address counter of FIFO (A)
is initialized.
38 2}{56Kw 3 . When read enable input REA is "L", the contents of FIFO (A), FIFO (B) and
8bit FIFO (C) are outputted to each QA<7:0>, QB<7:0>, QC<7:0> in synchroni-
RIENE) zation 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 synchroniz-
ation 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", this IC disable to read data from FIFO (A), FIFO (B) and
FIFO (C) and the read address counter of each FIFO is not incremented.
All data outputs become high impedance state. And this IC also disable to
write data into FIFO (B) and FIFO (C) and the write address counter of
FIFO (B) and FIFO (C) is not incremented.

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

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

Note: Write and read operation of FIFO (B) and FIFO (C) after the 2nd line is controlled by the read system pin of
the 1st line FIFO (A).
Maximum number of words on this mode is 256K-word.
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M66288FP

Mode3 Operation Description

DA<7:0>
WCKA
WRESA
WEA

DC<7:0>
WCKC
WRESC
WEC

8

—
»—
—
—

256K-w
X
8-bit

FIFO(A)

256K-w

X
8-bit
FIFO(B)

8 8
>

8
P
»—
—
—

256K-w

X
8-bit |
FIFO(C) |

QA<7:0>
RCKA
RRESA
REA

QB<7:0>

QC<7:0>
RCKC
RRESC
REC

<Mode 3>

In mode 3, two pieces of 256K-word x 8-bit FIFO are cascade-connected and
the other FIFO is configured completely independently.

This makes it possible to generate delay data for 2-lines without external
wiring and to control the other independent one FIFO memory.

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", this IC disable to write data into FIFO (A) and the write
address counter of FIFO (A) is not incremented.

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

When read enable input REAis "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 incre-
mented simultaneously.

When REA is "H", this IC disable to read data from FIFO (A) and FIFO (B)
and the read address counter of each FIFO is not incremented. QA<7:0>
and QB<7:0> become high impedance state. And this IC also disable to write
data into FIFO (B) and the write address counter of FIFO (B) is not incremen-
ted.

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

The operation of FIFO (C) is the same as that of mode 1.
In mode 3, only all pins for the A/C-system and QB<7:0> are used. Therefore

the write/read control pins for the B-system and DB<7:0> should be fixed at
IILII or llHll‘

Note: Write and read operation of FIFO (B) at the 2nd line is controlled by the read system pin of the 1st line
FIFO (A).

Maximum number of words on this mode is 256K-word.
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M66288FP

Mode4 Operation Description

<Mode 4>
DA< e . 2 Qo !n mode 4, two pie.ces of 256K-word x 12-bit FIFO can be‘ controlled complete!y
WCKA o 1X2-bit | < RCKA independently. Taking FIFO (A) as an example, the operation of FIFO memory is
WRESA »— FIFO(A) |—a RRESA  described below. The operation of FIFO (B) is the same as that of FIFO (A).
WEA  »—] — 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
DC<7:0> 12 12 qc<7:0> input WCKA. At this time, the write address counter of FIFO (A) is incremented.
DB<7:4> 256K-w QB<7:4>  \Nhen WEA is "H", this IC disable to write data into FIFO(A) and the write address
WCKB P 1X2-bit — RCKB counter of FIFO (A) is not incremented.
WRESB »— FIFO(B) —= RRESB . . . , .
WEB  »—I | < REB When write reset input WRESA is "L", the write address counter of FIFO (A) is
initialized.
When read enable input REAis "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 s "H", this IC disable to read data from FIFO (A) and the read address
counter of FIFO (A) is not incremented. 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 I/0 buses of FIFO (A) and FIFO (B) as shown in the table
below. In mode 4, only all pins for the A/B-system, DC<7:0> and QC<7:0> are
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 |Datainput |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"-pit QA<7> 11"-bit DC<7> 11"-bit QC<7> 11"-bit
DA<6> 10"-bit QA<6> 10"-bit DC<6> 10"-bit QC<6> 10"-bit
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" pit QB<6> 2"-bit
DB<1> 1°Lbit QB<1> 1% it DB<5> 1°bit QB<5> 1°Lbit
DB<0> 0"-bit QB<0> 0™-bit DB<4> 0"-bit QB<4> 0"-bit
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M66288FP

Mode5 Operation Description

DA<7:0> 12 12 QA<7:0> <Mode 5> ) )
DB<3:0> ‘ QB<3:0> In mode 5, two pieces of 256K-word x 12-bit FIFO are cascade-connected
256K-w . . . . .
X and it is possible to generate delay data for 2-lines without external wiring.
WCKA B {opit <4 RCKA
WRESA »—| FIFO(A) < RRESA
WEA — < 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
incremented.
1 2 8g:;;g: When WEA is "H", this IC disable to write data into FIFO (A) and the write
Z)fGK-W address counter of FIFO (A) is not incremented.
12-bit When write reset input WRESA is "L", the write address counter of FIFO (A) is
FIFO(B) .
initialized.
When read enable input REAis "L", the contents of FIFO (A) and FIFO (B) are
outputted to each QA<7:0>, QB<3:0> and QC<7:0>,QB<7:4> in synchroniza-
tion 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", this IC disable to read data from FIFO (A) and FIFO (B) and
the read address counter of each FIFO is not incremented.
Also all data outputs become high impedance state. And this IC also disable to
write data into FIFO (B) and the write address counter of FIFO (B) is not incre-
mented.
When read reset input RRESA is "L", the read address counter of FIFO (A)
and the write /read address counter of FIFO (B) are initialized.
Also, set the 12-bit /0 buses of FIFO (A) and FIFO (B) as shown in the table
below. In mode 5, only all pins for the A-system, DB<3:0>, QB<7:0> and
QC<7:0> are used. Therefore the write/read control pins for the B/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"-pit QA<7> 11"-pit QC<7> 11"-pit
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"M-bit QC<1> 5"-bit
DA<0> 4"-bit QA<0> 4"-bit QC<0> 4"-pit
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°Lpit QB<1> 1°Lpit QB<5> 1%L pit
DB<0> 0"-bit QB<0> 0"-bit QB<4> 0"-bit

Note: Write and read operation of FIFO(B) at the 2nd line is controlled by the read system pin of the 1st line FIFO(A).

Maximum number of words on this mode is 256K-word.
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M66288FP

Mode6 Operation Description

DA<7:0> D—E—
WCKA »—
WRESA »—]
WEA ]

768K-w

X
8-bit
FIFO(A)

QA<7:0>
RCKA
RRESA
REA

Mode7 Operation Description

DA<7:0>>-§—-
WCKA »—
WRESA »—
WEA »—

512K-w
X

8-bit
FIFO(A)

—§—> QA<7:0>
—a RCKA
— RRESA
—a REA

DC<7:0>>—§—
WCKC »—
WRESC »—
WEC »—

256K-w

X
8-bit
FIFO(B)

8
> QC<7:0>

—< RCKC

—— RRESC
——a REC

Mode8 Operation Description

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

WCKA »—
WRESA »—
WEA —

512K-w

X
12-bit
FIFO(A)

12 QA<7:0>
QB<3:0>

RCKA
RRESA
REA

<Mode 6>

In mode 6, one FIFO memory of the 768K-word x 8-bit composition can be
controlled.

The operation of FIFO (A) is the same as that of mode 1.

In mode 6, only all pins for the A-system are used. Therefore, the all input pins for

the B/C-system should be fixed at "L" or "H".
Also QB<7:0> and QC<7:0> become high impedance state.

<Mode 7>
In mode 7, one of 512K-word x 8-bit FIFO and one of 256K-word x 8-bit FIFO

memory can be controlled completely independently.
The operation of FIFO (A) and FIFO (B) are the same as that of mode 1.
In mode 7, only all pins for the A/C-system are used. Therefore, the all input pins

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

Also QB<7:0> become high impedance state.

<Mode 8>

In mode 8, one FIFO memory of the 512K-word x 12-bit composition can be
controlled.

The operation of FIFO (A) is the same as that of mode 4.

Also, please set the 12-bit I/0O buses of FIFO (A) as mentioned in the table of mode
4 FIFO (A).

In mode 8, only all pins for the A-system, DB<3:0> and QB<3:0> are used.
Therefore, the write/read control pins for the B/C-system, DB<7:4> and DC<7:0>
should be fixed at "L" or "H".

Also QB<7:4> and QC<7:0> become high impedance state.
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M66288FP

Electrical Characteristics

Absolute Maximum Ratings (Ta =0 ~ 70°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vcc18 Supply voltage A value based on GND -0.3~+2.5 \Y
(1.8 V power supply )
VcclO Supply voltage -0.3~+3.8 \Y,
(3.3 V power supply )
Vi Input voltage -0.3~VcclO+0.3 V
Vo Output voltage -0.3~VcclO+0.3 V
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.
Vce18 Supply voltage for internal circuit A value based on GND 1.62 1.8 1.98 Vv
(1.8 V power supply )
VcelO Supply voltage for I/0 3.0 3.3 3.6 Vv
(3.3 V power supply )
Topr Operating ambient temperature 0 70 °C
DC Characteristics (Ta=0~70°C, Vcc18 = 1.8 £ 0.18 V, VcclO = 3.3 £ 0.3 V, GND = 0 V, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
VIH "H" input voltage A value based on GND 0.8 x \%
VccelO
Vi "L" input voltage 02 x|V
VcclO
VoH "H" output voltage loH = -4mA VcelO \%
-04
VoL "L" output voltage loL = 4mA 0.4 \'
liH "H" input current Vi =VcclO 10 A
liL "L" input current Vi=GND -10 MA
lozH Off state "H" output current Vo = VcclO 10 MA
lozL Off state "L" output current Vo = GND -10 MA
lcc18 Average operating supply current Vce18 =18V +£0.18V 180 mA
(1.8V) VeclO=3.3V+03V
IcclO Average operating supply current Vi = repeat "H" and "L" 120 mA
(3.3V) Vo= Output open
tWCK =tRCK =125 ns
Ci Input capacitance f=1MHz 10 pF
Co Off state output capacitance f=1MHz 15 pF
REJO3F0156-0310 Rev.3.10 Apr.04.2008 =RENESAS
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M66288FP

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 Vcc18 = 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 Vcc18 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 Vcc18 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".

[} [} [} ]
——1ms(maxj}—>| l4—100ms(min) —!
I 1 1 ] Vee18
Vee18 ' ! ! '
oo —1 | VeotsXx10% = Vee18 X 10%

(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 an initialize reset pulse of 200 ns or more after the power supplies (VcclO, Vcc18) reach to the Vec level.
There is no problem even if reaching to the Vcc level on which power supply.

s . R
3.0V-3.6V —=== : 3.0V-3.6V -— == 5= Veclo
VccelO ! !
GND i i
I
E<—1ms 0rmore—>i ' '
| ; 1.62V~1.98V -—= | 5 veels
Vce18 | ! ! '
]
GND f i | i \
s M
I
200ns(min) —s 200ns(min) S_ VeelO
TEST1
GND
\_ _J

Note: Some circuits of internal FIFO can be initialized by the TEST1 pin even if the power-on time of the Vcc18 is

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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Timing Requirements

(Ta=0~70°C,Vcc18=1.8+0.18 V, VcclO = 3.3 £ 0.3 V, GND = 0 V, unless otherwise noted)

Symbol Parameter Limits Unit
Min. | Typ. | Max.

twek Write clock (WCK) cycle 12.5 ns
t wekH Write clock (WCK) "H" pulse width 5 ns
t wekL Write clock (WCK) "L" pulse width 5 ns
t rRek Read clock (RCK) cycle 12.5 ns
t RCKH Read clock (RCK) "H" pulse width 5 ns
t RCKL Read clock (RCK) "L" pulse width 5 ns
tbs Input data setup time to WCK 3.5 ns
t bH Input data hold time to WCK 1 ns
t RESS Reset setup time to WCK or RCK 3.5 ns
t RESH Reset hold time to WCK or RCK 1 ns
t NRESS Reset non-select setup time to WCK or RCK 3.5 ns
t NRESH Reset non-select hold time to WCK or RCK 1 ns
t wes Write enable setup time to WCK 3.5 ns
t wen Write enable hold time to WCK 1 ns
t NWES Write enable non-select setup time to WCK 3.5 ns
t NWEH Write enable non-select hold time to WCK 1 ns
t RES Read enable setup time to RCK 3.5 ns
t REH Read enable hold time to RCK 1 ns
t NRES Read enable non-select setup time to RCK 3.5 ns
t NREH Read enable non-select hold time to RCK 1 ns
trts Input pulse rise / fall time 3 | ns
Switching Characteristics

(Ta=0~70°C,Vcc18=1.8+0.18 V, VcclO = 3.3 £ 0.3 V, GND = 0 V, unless otherwise noted)

Symbol Parameter Limits Unit
Min. | Typ. | Max.

t ac Output access time to RCK 9 | ns
t oH Output hold  time to RCK ns
t oEN Output enable time to RCK ns
t obis Output disable time to RCK ns
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Switching Characteristics Measurement Circuit

Vce IO
RL=1KQ
SWA1
Qn O—— an o
SW2
— CL=10pF-1AC, tOH RL=1KQ == CL = 3 pF: tOEN, tODIS
777 777
Parameter SW1 SW2
toois (LZ) Close Open
toois (HZ) Open Close
toeN (ZL) Close Open
toen (ZH) Open Close
Input pulse level 10~ VcclO

Input pulse rise/fall time : 1 ns

Decision voltage input  : 1/2 VcclO

Decision voltage output : 1/2 VcclO (However, tobis (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.

tobis and toeEN Measurement Condition
f_\ i—-\ —————————— VIH
RCK _/—\j 1/2 VcelO 1/2 VcelO
\— ----- VIL
HD > e Ny VIH
RE / \

—TTT VL
tobis(HZ) tOEN(ZH)
—> —>
0% |\ |y VoH
Qn S\ 1/2 VeelO
tonIs(LZ) tOEN(ZL)
—» >
Qn 1/2 Veelo
we N voL
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Operating Timing

® Write Cycle
__ncycle | _n+lcycle | n+2cycle | Disable cycle R 4”+3 cycle ‘|An+4 cycle R
WeK _//_\_/ /.\_//.\_;
| twek fwekH | twek tWEHJiI\ﬂVE‘S tNwWEH| twEs
«
7
WE /l/

® Write Reset Cycle

n-1 cycle

n cycle
<

Reset cycle

WRES ="H"

J :O cycle 1 11 cycle 1

WCK
—

twek

tNREsH| tRESS
& »la—l
< <

f\jﬁ“f\%

A

WRES

In case of WE ="L"
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Page 15 of 23



M66288FP

® Combination Cycle of Write Reset and Write Enable

n cycle n+1 cycle n+2 cycle Disable cycle 0 cycle R 1 cycle |
WCK —/_\—/ /_\_/g/_\—/_\_//_\ﬁ/_\_m
_ twex | twokH |twekL | twen  tNwes tNweH twes
e < <

WE J‘U
AtNREStLtBES% tRESH ItNREss

WRES 1 }/

Dn

Note: There are no restrictions of WE to WRES.
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® Read Cycle
n cycle n+1 cycle n+2 cycle Disable cycle n+3 cycle | n+4 cycle |
rec [\ (] \L Y avYaw
P trek ‘tRCKH‘ ‘tRCKL ‘tREHJ ‘tNRES INREH| trRES

(>« »
&«
>

RE

tac tobis toE
HIGH-Z
an o YK B o2 (oo @)
H ton
<>

tol
[
RRES = "H"
® Read Reset Cycle
n-1 cycle " cycle P Reset cycle P 0 cycle X 1 cycle |
rok O\ ’_\_/m
_ Y. VAV
trck tNRESHLtR_ESS tRESH | tNRESY

RRES

(4
P4

tac

«M
toH
>

In case of RE = "L"
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M66288FP

® Combination Cycle of Read Reset and Read Enable

n cycle n+1 cycle n+2 cycle Disable cycle 0 cycle
RCK /_\_,l//_\_//_\_//_\ﬁ
trRck tRckH | tRekL | trREH Ly tNRES tNREHI trRES

< > —> > D¢ } > >le——>
tNRESH tRESS| tRESH tNRESS
— > > pl—>

RRES
toEN
an HIGH-Z 0)
toH

Note: There are no restrictions of RE to RRES.

tac
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Attentions when Write Cycle and Read Cycle Approach Each Other

The interval m of 16 cycles or more between a write cycle and a read cycle should be secured, when the write cycle goes
ahead of the read cycle on the following conditions, that is to say the interval less than 15 cycles is forbidden.

WRES, RRES="H"; WE, RE="L", and

eBoth write side and read side are activated continuously

eFEither write side or read side is temporarily stopped owing to the stop of WCK or RCK
When this restriction to the interval is broken on these conditions, writing data is guaranteed, but reading data isn’t

guaranteed not only during breaking it but also during the following 16 cycles after it is applied. In this 16 cycles, read
disable and read reset cycles are not counted.

But the following condition is an exception to restrict to forbid the intervals less than 15 cycles.

eEither write side or read side is temporarily stopped owing to reset cycles (WRES or RRES="L") or disable cycles
(WE or RE ="H")

Note: Also, when the address counter is incremented up to the last cycle of 1-line and then returned to 0 cycle, the
interval m of 16 cycles or more between a write and read cycles should be secured, taking account that
they are cyclic and serial lines.

n+16 cycle |n+17 cycle| Write disable cycle

n+18 cycle | n+19 cycle | n+20 cycle | n+21 cycle | n+22 cycle |n+23 cycle

WCK

e/ N\
Dn ><( n+16 )><( n+17 )X ><( n+18 )><( n+19 )><( n+20 )><( n+21 )><( n+22 )><( n+23 )><

m=15; WRES, RRES=H;
“m”, the interval WE. RE=L
between a write cyclei @ @ @ @
and a read cycle n cycIeJ n+l cycIeJ nt+2 cycle | n+3 cycle | n+4 cycle | n+b cycle Read disable cycle n+6 cycle | nt+7 cycle
Rek /_\_; /—\_/
RE | \ |
\
HIGH-Z
an >< (n) ><< n+l ) (n+2)><<n+3> invalid \ invalid
|«
read data are defined read data of read data of 16 cycles
owing to write disable forbidden cycles after fort_)idden cycles
cycle. are undefined. are undefined.

The conditions that the read cycle goes ahead of the write cycle or that write cycle and read cycle are accordant, are

exceptions to the restriction to forbid the intervals less than 15cycles.
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Variable Length Delay Bits

The 1-line length (cycle number) of each mode is shown in the table.

Operation MODE 1-line length

MODE 1 - MODE 5 262144-cycle

MODE 6 786432-cycle

MODE 7 524288-cycle (A-system), 262144-cycle (C-system)
MODE 8 524288-cycle

The following, the case of the MODE 1 - MODE 5 (1-line length = 262144-cycle) is explained to an example.

1-line (262144-bit) Delay

In read cycles, an output data is read at the (first) rising edge of RCK (i.e. the start of the cycle ) . In write cycles, an input
data is written at the (second) rising edge of WCK (i.e. the end of the cycle ) . So 1-line delay can be made easily according
to the control method of the following figure.

262142 262143 262144 262145 262146
Reset cycle 0 cycle 1 cycle 2 cycle | cycle cycle cycle cycle cycle
© e ™M Jle @) ]
»

WCK

trRess | tRESH

WRES
RRES
tos |ton
Dn (0) @)
tac toH,

262144 cycle

A
A

N-bit Delay 1
(Reset at a cycle corresponding to delay length)
Reset cycle 0 cycle 1 cycle 2 cycle n cycle Reset cycle 0 cycle 1 cycle 2 cycle
d- »ld »ld » - »ld (OY) »la (1,) »ld (2’) »l
Rek /—\___//_\_./ /—\_.//_\__/
RCK  —/ .
tress| tresH trRess| tresH
I
)
WRES
RRES
tos |ton tos|toH
. To0e0 o0 e
) Delay length n | tac | |ton

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

Note: The interval 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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N-bit Delay 2
(Sliding timings of WRES and RRES at a cycle corresponding to delay length)
Resetoycle| O cycle 1 cycle 2 cycle n-1 cycle n cycle n+lcycle | n+2cycle n+3cycle | v Write side
P P ~ | Resetcycle[ Ocycle [ fcycle  |2cycle | 3cycle | e Read side

nee O\ O\

tresq tresH

&
»

WRES

tress| trResH

RRES

Dn

ta t
Delay length n c | 49:

A
A

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

N-bit Delay 3

(Sliding address by disabling RE at a cycle corresponding to delay length)
Resetcycle|  Ocycle 1 cycle 2 cycle n-1cycle | ncycle n+lcycle | n+2cycle | n+3cycle | ' Write side
L P ‘| ‘| ‘0 cycle R 1 cycle 3 cycle R ‘3 cycle k| ..... Read side

I
- L L il

WCK

RCK _/_\_/

tress| tresH

]
-

EVANAY

(4

]

WRES >
RRES
tNReH, tRes
« < <>
RE 2%

Delay length n

HIGH-Z «
P2

262144 >n2> 16
WE = "L"
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Shortest Reading of Written Data in N Cycle when Write and Read Operated
Asynchronously

The interval 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.

y
v

n-1cycle n+14 cycle n+15cycle | n+16 cycle | n+17 cycle | n+18 cycle n+19 cycle

WCK

1
Dn m\ ' (n) | (n+1) < X (+14) X (+15) X (+16) X (n+17) X (n+18) X (n+19) X

1 I

16 cycles or more are required in RCK.

|

I |

I |

1 |
) L n-1 cycle
|

v_

v
Y

At=0

| n+1 cycle |
»le q
> <

DGR GEPETD ¢ G

n cycle

A

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.

n cycle 1=
—»

Mf

|
s x
' i

0 cyc\e =257

X@
o
ML
o

! i
: i
: n cycle <0=* : o ncycle <1=
i > —————»! I
! i
RCK MN W
I i ; 1

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