MITSUBISHI {DIGITAL ASSP)

M66250P/FP

5120 <8-BIT LINE MEMORY(FIFO/LIFO)

DESCRIPTION
The M66250P/FP is a high-speed line memory with a FIFO PIN CONFIGURATION (TOP V|EW)
(First In First Out) structure of 5120 -word X 8-bit configura- _
tion which uses high-performance silicon gate CMOS pro- Qo‘—E_: 28] - D,
cess technology. DATA OUTPUTS @ ’“ré %'_ P DATA INFLITS
The M66250 can also be used for LIFO (Last In First Out). 22‘_& :231‘_ gz
The start address of reading can be specified. READ ELABLE ﬁé» ] ] WSE HAITE ENABLE
It has separate clock, enable and reset signals for write READ RESET ARES — ] g 7] WRES 7R
and read and is most suitable as a buffer memory between (ov)ianp [ Q 73] Veo(5V)
devices with different data processing throughput. READ CLooK RCK — [E] 2 T —wek oo
Q.+~ [3] % [70] ~~ D,
FEATURES DATA QUTPUTS Qs i v % = Ds DATA INPUTS
® Memory configuration of 5120 words X 8 bits (dynamic Qs+ [I] 18] — D¢
memory) ADDRESS, Q7+ E %l - D7 COMMAND
R ) CLOCK itPUT ACK -+ (13 16] «+— CE ENABLE INPUT
® High-speed Cycle e 50ns (Min.) R . i voE
® High-speed access - - 40ns(Max.) pooRess ey S HSRES) e e enan
®  OULPUL hold -+ vve e ere e Sns (Min.) . 28P4Y INFUT
® FIFO/LIFO switching function Outline ,epow-c
® Start address specification function (at reading)
® LIFO operation on single chip
® Built in pullup/pulldown resistor for the mode control pin. Note 1 : SRES sets the system reset mode.
. . Note 2 . LAE can switch to a validness or invalidness of start
® Write and read operations can be performed separately, address except during instruction cycles.
® Variable-length delay bit
® Out ut ........................................................... -
P S-state APPLICATION
High-speed facsimiles, digital photocopiers, laser beam
printers.
BLOCK DIAGRAM oATA QUTPUTS
Do D, Dz D3 Dy Ds D¢ D7 Qo Q1 Q2 Q3 Q Qs Qs Q;
T T T W#ﬁ‘ﬂ”f‘ﬂ
} L INPUT BUFFER QUTPUT BUFFER i
’ i
w « 1
WR J—
ITE EIrLAPBL:.TE WE g z § % /\J?:) RE FII::STENABLE
=1 3
§ j\ §§ MEMORY ARRAY 3‘5 / § !
WRITE RESET 1 S e |- 2o R L
weyy WHES E ——-l/ §§ — 5120X8 BITS — gg ] %J HH? RRES A"
a o Ta ]
i £ g z :
£ < 4 3 |——8) RCK READCLOCK
=z o INPUT

CONTROL CIRCUIT

S

WRITE GLOCK
INpuT  WCK @F—

Vee
i e
: - - ‘_@9/

i

. 5—-
ACK SA M/A CE
ADDRESS  (SRES) (LAE) COMMAND
CLOCK INPUT SERIAL MOQDE/ ENABLE INPUT
ADDRESS  ADDRESS
INPUT  SELECTION INPUT
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M66250P/FP

5120<X8-BIT LINE MEMORY(FIFO/LIFO)

FUNCTION

Write is performed by taking in the content of data inputs
Dg~Dy7, in synchronous with the rise of the write clock input
WCK, when write enable input WE is low-level, the write
address counter incrementing or decrementing simul-
taneously. When WE is high-level, write is prohibited and
the write address counter stops. When the write reset input
WRES is set to low-level, the write address counter is in-
itialized. When the read enable input RE is low-level, read
is performed by outputting the memory content to data out-
put Qo~ Q7 in synchronous with the rise of the read clock
input RCK, and the read address counter is incremented or
decremented at same time.

FUNCTIONAL DESCRIPTION
1. Function Setting
(1) Function setting table

@ System reset setting

When RE is high-level, read is prohibited, and the read
address counter stops. The output enters the floating state
(high-impedance state).

When the read reset input RRES is set to low-level, the
read address counter is initialized.

When command enable input CE is low-level, the instruc-
tion cycle is enabled. The FIFO/LIFO mode is set by the
serial address input SA in synchronous with the rise of the
address clock input ACK during the instruction cycle when
the mode/address selection input M/A is high-level. The
start address is set by the serial address input SA in syn-
chronous with the rise of the address clock input ACK dur-
ing the instruction cycle when M/A is low-level.

— (SA) | ——
CE ——— | RRES | RCK i
SRES Function
H L L t FIFO mode, no start address setting, read counter reset
e (SA) | ———
CE ——— | WRES | WCK j
SRES Fuction
H L L 1 FIFO mode, no start address setting, write counter reset

@ Mode setting

CE _._M/K ACK _SA Function
(LAE) (SRES)
L H t H FIFO mode setting
L H i L LIFO mode setting
L L t X Start address setting {13 bits)
XiLorH
Note : The above mode becomes effective after the first reset.
@ Effect of start address setting
— SA M/A) | ——
CE (_‘) RRES | RCK Function
(SRES)| LAE
H H L L b Start address setting is effective
H H H L t Start address setting is not effective

MITSUBISHI
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M66250P/FP

5120 X8-BIT LINE MEMORY(FIFO/LIFO)

(2) FIFO/LIFO mode setting

When the mode/address selection input M/A is high-level
and the command enable input CE is low-level, the FIFO/-
LIFO mode is selected by the serial address input SA, in
synchronous with the address clock input ACK. When the
command enable input CE is high-level and the write reset

input WRES is low-level, mode setting is completed in syn-
chronous with the rise of the write clock input WCK, also
provided that the write reset input WRES is low-level, in
synchronous with the rise of the read clock input RCK and
the read reset input RRES is low-level. The address coun-
ter is initialized at the same time.

M/A tmas tman

tLAES

(LAE)

CE trecce tcest toen

tasa tsan

sA \ /

tsans

tsann

ACK tacki tackn

tnress

tress tresn

RRES

trecr

WRES

RCK
WCK

In the FIFO mode, the write address counter moves to
address 0 in synchronous with the rise of the write clock in-
put WCK when the write reset input WRES is set to low-
level. The address of the write address counter increases
in synchronous with the rise of the write clock input WCK.
When the read reset input RRES is low-level, the read
address counter moves to address 0 if the start address is
not specified, and moves to the start address if the start
address is specified, in synchronous with the rise of the
read clock input RCK. The cycles of the read address
counter increases in synchronous with the read clock input
RCK.

In LIFO mode the write address counter moves to address
0 or 5119 in synchronous with the rise of write clock input
WCK, when the write reset input WRES is low-level, and,
the read address counter moves to address 0 or 5119 if the
start address is not specified or to the start address m or
5119-m if the start address is specified, in synchronous with
the rise of the read clock input RCK. When the read reset
input RRES is low-level. The cycle of the write address
counter goes up or down in synchronous with the rise of the
write clock input WCK.

1 Mode setting is completed

(3) Start address setting

When the mode/address selection input M/A is low-level
and the command enable input CE is low-level, the
address that reading starts from is set by serial address in-
put SA in synchronous with the rise of the address clock in-
put ACK. When the command enable input CE is high-level
and the read reset input RRES is low-level, the read
address counter moves to the specified address in syn-
chronous with the rise of the read clock invut RCK.

P
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M66250P/FP

5120 X8-BIT LINE MEMORY(FIFO/LIFO)

e e e e e tL»’\ES S
M/A tmas tman taen
(LAE) 4 w
CE trecce toest toems
45
tsas tsan, tsas tsml tsas tSAHI | tsas| tsam
SA \\ // tsans
1 tsanm
MSB
12 il 10 0
ACK LJ
tnREss , tress thecn
N i tRECR
RRES >
——
RCK
LL.
t Start address setting is completed
(4) System reset setting
(FIFO and address counter reset setting)
When the command enable input CE is high-level and
SRES is low-level, and if the write reset input WRES and
read reset input RRES are set to low-level, then the FIFO
mode setting and the address counter are reset in synchro-
nous with the rise of WCK and RCK.
CE
1 tces? teenz |
< =
tsress tsresH |
g
SA
SRES
tress
<1 tresk
'-—)
WCK
RCK
WRES
RRES

(Note) To uneffect system reset, SA(SRES) should be set to high-level during WRES and RRES are low-level.

z MITSUBISHI
ELECTRIC



MITSUBISHI <DIGITAL ASSP)

M66250P/FP

5120 X 8-BIT LINE MEMORY(FIFO/LIFO)

2. Write address and read address operation in FIFO and LIFO mode

@ Read address

Write address

@ Read address

Write address

@ Read address

Write address

FIFO and LIFO R Write address/read address in read
. Start address setting Write address and read address operation i .
mode setting reset/write reset operation
FIFO No
Write address
0 A 5119
e
1
Moo e — — — — Write address © address counter is set to 0
1] A 5119 Read address . address counter is setto 0
S S
Read address »_ :‘
LIFO No
@ Read address ? R 5;19
0 5119
Write address | w Bl
@ Read address e R
X Write address : the set address of 0 or 5119
read the write data @ )
is set mutually.
Write address je w
® Read address | R " 0orsie
N Read address . the set address of 0 or
read the write data @ is set mutually.
Write address | w =
FIFO Yes Write addre
rite address
' 0 W A 5119
o] —_ —
A\ —_— RSN —— — Ju— e
Write address | address counter is setto 0
0 R A 5119 | Read address . address counter is set to m which is
g T T — T "
Read address (___ o ) specified by the start address
LIFO Yes

5119-m g 5019

g m
———
e—B—
read the write data ©
ety
By

read the write data @

L

Write address . the set address of 0 or 5119
is set mutually.

Read address : address counter is set to address
which Is specified as the start
address
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OPERATION FLOW CHART

START

E="H", WRES="L", RRES="L"
WCK t RCK 1

System reset

LIFO mode

SA (address)
t

Start address
is not effective

Start address

is effective
I
WRES="“L"| |RRES=“L"| |WRES="“L"] |RRES= “L”
WCK t RCK t WCK t RCK i
Write from Reatd rftf om Write Read from
sta
address 0 address address 0 address 0
FIFO mode

Start address
is not effective

SA (Address)
t

Y
CE= “W"
SRES= “H”

Start address
is effective

Note : Perform write reset and read reset before setting function after power-on.

v

RRES= “L"| |WRES="“L"| |RRES="L"{ |WRES="L"
RCK 1 WCK 1 RCK t WCK t
Read from Write from Read from Write from
address address start address
OorsTie | | oorsitg | | gddress 0 or5119

Start

address

v

LIFO mode

SR
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ABSOLUTE MAXIMUM RATINGS (Ta=—204+70C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.5~-+47.0 \
Vi Input voltage —0.5~Vec+0.5 v
Vo Output voltage —0.5~Vcc4-0.5 v
Pd Maximum power dissipation Ta=25C 550{ Note 1) mw
Tstg Storage temperature range —65 ~-4150 c

Note 1. Ta=68"C are derated at —9. 7mw/C (28P,W)
RECOMMENDED OPERATING CONDITIONS (1a=—20~+70C)
Limits i
Symbol Parameter i, Typ Max. Unit

Vee Supply voltage 4.5 5 5.5 \

GND Ground 0 \%

Topr Operating ambient temperature range —20 70 T

ELECTRICAL CHARACTER'ST'CS (Ta=-20~470C, Voc=5V£10%, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.

Viu High-fevel input voltage 2.0 \Y

Vi Low-level input voltage 0.8 v

Vou High-level ocutput voitage lon=--4mA Vee—0. 8 \

Vou Low-level output voitage loL==4mA 0. 55 \%

Vi=Voc | WE, WRES, WCK, RE, RRES,
liyy High-level input current RCK, CE, DO~D7 1.0 1A
Vi=Vgc | ACK, SA(SRES), M/A(LAE) 0.27 mA

Vi=GND | WE, WRES, WCK, RE, RRES,
) RCK, ACK, SA(SRES), —1.0 | uA

lhy Low-level input current i,

M/A(LAE), DO~D7
Vi=GND | CE —0.27| mA
lozn Off state high-ievel output current Vo=V 50 uA
lozu Off state low-fevel output current Vo=GND —50 uA
lce Average operating supply current Vi=Vin. Vi Output open 100 mA
twek, trek=100ns
Ci Input capacitance f=1MHz 10 pF
Cco Output capacitance when off. t=1MHz 15 pF
SWITCHING CHARACTERISTICS (Ta=—20~+707C, Vo= 5V=10%, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.

tac Access time 40 ns

ton Output hold time 5 ns

toL Output “L” period when reset 5 40 ns
toen Output enable time 5 40 ns
toors Output disable time 5 40 ns

SR



MITSUBISHI {DIGITAL ASSP)
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M66250P/FP

TIMING REQUIREMENTS (Ta=-20~+70C, Veco= 5 V+10%, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max

twek Write clock (WCK) cycle 50 ns
twokH Write clock (WCK) "H" pulse width 25 ns
twekL Write clock {WCK) “L” pulse width 25 ns
trck Read clock {RCK) cycle 50 ns
tackH Read clock (RCK) “H” pulse width 25 ns
trekL Read clock (RCK) “L” pulse width 25 ns
tos Data set up time before WCK 15 ns
tou Data hold time after WCK 5 ns
thess Reset set up time before WCK, RCK 15 ns
tRESH Reset hold time after WCK, RCK 5 ns
tnress Non-reset set up time before WCK, RCK 25 ns
turesH Non-reset hold time after WCK, RCK 5 ns
twes WE set up time before WCK i5 ns
twen WE hold time after WCK 5 ns
tnwes WE non-select set up time before WCK 15 ns
twen WE non-select hold time after WCK 5 ns
thes RE set up time before RCK 15 ns
tREH RE hold time after RCK 5 ns
tarES RE non-select set up time before RCK 15 ns
tnREH RE non-select hold time after RCK 5 ns
tr. ¥ Input pulse rise and fall time 20 ns
th Data hold time 20 ms

Note 1 [ For 1 line access, the following should be satis fild:

WE “H” level period< 20ms—5120-twek- WRES “L" level period
RE “H” level period= 20ms—5120-tqck~ RRES “L” level period
TIMING REQUIREMENTS (Ta=—20~+70C. Voc= 5 V10%, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
Min, Typ. Max

tvas M/A set up time before ACK 25 ns
taaak M/A hold time after ACK 5 ns
tcesi CE set up time before ACK 25 ns
toemn CE hold time after ACK 5 ns
tsas SA set up time before ACK 25 ns
tsan SA hold time after ACK 5 ns
tLAES LAE set up time before WCK, RCK 25 ns
tagn LAE hold time after WCK, RCK 5 ns
tsaHs SA “H” set up time before WCK, RCK when reset 25 ns
tsann SA “H” hold time after WCK, RCK when reset 5 ns
teesz CE set up time before WCK, RCK when system reset 25 ns
togmz CE hold time after WCK, RCK when system reset 5 ns
tsress SRES set up time before WCK, RCK when system reset 25 ns
tsresH SRES hold time after WCK, RCK when system reset 5 ns
tackH “H" pulse width for ACK 50 ns
tackL "L" pulse width for ACK 50 ns
trecnr WCK, RCK recovery time after mode set 100 ns
theoce CE recovery time after reset 100 ns

SR
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5120 < 8-BIT LINE MEMORY(FIFO/LIFO)

TEST CIRCUIT

Qn o——

i’vcc

R.=1KQ i
Swi
Qn O— ?/
Z\SWZ
CL=30pF . tac, ton
R.=1KQ

C=5pF : toen, tomis

input pulse amplitude L 0~3V ltem SWA SW2
IF:npfut pulse riTe and :all time 3ns ooz Close Open
eference voltage Input 11,3V tomstii) Open Close
Output : 1.3V (However, topis(Lz) Is 10% of output : & e
amplitude and topis(hz) is 90% of OEN(ZL) ose P
that for decision). toen(zH) Open Close
Load capacity C_ includes float capacity of connection and input capacity of probe.
toois, toen Test Condition
RCK __/-_\__J 1.3V 1.3v
..................... GND
J )
141
RE /
toois(hz)
_90%
Qn \
)1
i
toots(Lz)
)
T{
Qn /
Z°10%

SR



MITSUBISHI <DIGITAL ASSP)

M66250P/FP
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OPERATION TIMING
1. FIFO mode
® Write cycle (This operation timing is irrelevant to start address setting)

n cycie n+1 cycle n+2 cycle Disable cycle n+3cycle n+4 cycle )
O B [\ \, \__/
twek twekn | tweke | twen | twes twen_ | twes

m
r

I § G0 § 2 (A 3 L G2 1 8

v_vﬁE_s= “yn , E_A_E= LY oor “H”

o
>

SRES= “H”

® Write reset cycle (Irrelevant to start address setting)

(The reset cycle requires a minimum of two cycles. Before the first reset cycle and after the power is turned on WRES should be set to high-level for 1

cycle or more.)

n+1 cycle n cycle Reset cycle 0 cycle 1 cycle | 2 cycles |
WCK
twek tnrest, tRess thesn | Inmess

WRES

ton ) | tos_| _ton ) tos | ton

e T T 0

NCD0C

E lan R ‘I:Ez uLn or uHu
RES “H"

i

s

|

w

SR
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® Matters that needs attetion when WCK stops

n cycle n+1 cycle L n cycle Disable cycle
/ /
WCK /

twek : thwes :
] I
i I
] 1
] T
WE ; |
+ ]
' ]
tos | ton : “ :
1 1
1 I

1 1 £C

7 - I %

o o KOG TR K
: !
—Pp +—p
Period for writing data Period for writing data
(n) into memory (n} into memory
WRES="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-ievel 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.

MITSUBISHI
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® Read cycle (This operation timing Is irrelevant to start address setting)

n cycle n+1 cycle n-+2 cycle Disable cycle n+3 cycle n+4 cycle
RCK / \ / / \ / \_’ /_—\__/
trck taoku | thoki | tren | thees tnren | thes
|
AE v tac
tac tac ! toois toen tac

tae |
7 HIGH-Z
Qn J///// (n) (n+1) (n+2) — (n+3) (n+4)
to

H toy LtOH

RRES= “H" , TAE= “L” or “W"
SRES= “H”

® Read reset cycie

(The reset cycle requires two cycles at minimum. During the first two cycles Qn is low-level. For one cycle or more, RRES should be set to high-level
befor the first reset cycle, and after power is turned on.)

n—1 cycle n cycle Reset cycle 0 cycle 1 cycle | 2 cycle
- 4 S U/ \ //__\_/
tack tnresh | tRess thesn_, Inness

RRES

the tac | to. tac e |
SITIED . > KX XK X
ton ton ton

ﬁ= ule 'EE= an
S_RE§= an

KR
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® Read reset cycle (start address is set)

(The reset cycle requires two cycles at minimum. During the first two cycles, Qn is low-level. For at least one cycle RRES should be set to high-tevel
before the first reset cycle, and after power is turned on.)

n—3 n—2 n—1

cycle o cycle __cycle

m+1 m-+2 m+3
ncycle Reset cycle __mcycle | cycle  cycle  cycle

RCK

trecn
RRES k /
TIDOEENE0D__ 00000

R_E= nLH

* MITSUBISHI
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2. LIFO mode
® Start address is not set
(The reset cycle requires two cycles at minimum. During the first two cycles, Qn is low-level. For at least one cycle, RRES should be set to high-level

and WRES shouid be set to high-level before the first reset cycle and after power is turned on.)

5118 5119 5119 5118

cycle ) cycle Reset cycle cycle | cycle 0 cycle Reset cycle 0 cycle 1 cycle

S

/L /U
AVAVAVAWAWAVAWAVAWA

N cycle N cycle
WRES \

/ |
= , / —

T

&
-

L
T

~I7
{
Lyl d

1.0, 0. AR 0 0 0.0, VA D 0

Qn %X(&ma)ﬂsng))\ /'/ml'/ (5118) /'/m (0) (1)
N=3 RE,WE = "L"
LAE = “y"
CE = “y”
SRES = “H”

MITSUBISHI
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® Start address is set
(The reset cycle requires two cycles at minimum, and the first two cycles Qn is low-level. More than one cycle should be set when RRES is high-level

before the first reset cycle after power on.)

5119—m+3 5119—m+2 5119—m+41 5119—m
X cycle \ cycle cycle cycle Reset cycle 0 cycle ,_ M cycle Reset cycle 5119 cycle ,
wer \4;_/—\_/[—\_:}_\_/ \ ,_/__\_/ \__J
5119—m 5119
\ 3 cycle , 2 cycle , 1 ¢ycle 0 cycle Reset cycle cycle cycle Reset cycle m cycle ,
RCK F/_\_/_\_‘ \ '/
trecn N cycle N cycle
WRES J/ \ / # \ /
et — {5
trecr e
RRES }
e, |V / i /

D0 I 0 ) G 0 D A 0 0 ) O

LN s y 3
S XK XXX

(1 %% 0 % 42*5119—m%%5]19%

:

Wk
(LAE) if  f— 4 fom ls
trecce (e (o ‘L
= ) /5 y "
—4s —¢ — 5
SA X a2 X-X oY
ACK

SR
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3. Variable length delay bits
(1) FIFO mode/without setting of start address

® 1-line (5120 bits) delay

A write input data is written to memory at the second rise edge of WCK in the cycle, and a read output data is output from memory at the first rise edge
of RCK in the cycle, so that 1-line delay can be made easily (A reset cycle requires at least 2 cycles. Qn goes to the “L” level during the fifst 2 cycles.
However, it is necessary o set at least one cycle of RRES="H" and WRES="H" before the first reset cycle after power is turned on).

Cycle Cycle Cycle
Cycle 5120 5121 5122
Reset cycle Cycle 0 | Cycle 1 5119 (0) (1) (2)
WCK
RCK ___/
tRESS tRESH
LC
WRES Y
RRES
tos tDH tos|to H
o DeDHILIRIDIDIDY
toL Cycle 5120 tac ton

o 7 7///

SR
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® N-bit delay 1

(Sliding input timing of WRES and RRES at a cycie corresponding to delay length)
(A reset cycle requires at least 2 cycles, Qn goes to the L” level during the first 2 cycles. However, it is necessary to set at least one cycle of RRES=
"H" and WRES=="H" before the first reset cycle after power is turned on).

WCK
RCK

Dn

Qn

Reset cycle Cycle 0 Cycle 1 f Cycle n—2| Cyclen—1| Cyclen [ Cycle n+41
tRESS tRESH
I
»
tRESS tRESH
&
y
tositoH tos|toH

(0) (l)>@<(n—3)>©<n-—2) (n—1) (n) (n+ 1)

N cycles

£

»

(¢

ton

® N-bit delay 2

(Disabling RE during the period corresponding to delay length to slide an address)
(A reset cycle requires at least 2 cycles. Qn goes to the “L.” level during the first 2 cycies. However, it is necessary to set at least one cycle of RRES=
“H" and WRES="H" before the first reset cycle after power is turned on).

”

Reset cycle Cycle 0 | Cycie 1 ‘ Cycle n—1| Cycle n |Cycle n+1|CycIe n+21
WCK
RCK /
tRESS tRESH
[— r(a
WRES 4
RRES
tNREHItREs
>
RE
tos|tor tDS{tDH
Dn @Q (1) (n—1 (n X An+1 Vs (n+2
N cycles tac toH
HIGH-Z [
Qn >; (0) (1) (2)
WE="L", TAE="H", SRES="H"
Nz3
MITSUBISHI
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(2) FIFO mode/with setting of start address
® N—m bit delay 1

(Sliding input timing of WRES and RRES at a cycle corresponding to delay length)
(A reset cycle requires at least 2 cycles, Qn goes to the L" tevel during the first 2 cycles. However, it is necessary to set at least one cycle of RRES=
“H" and WRES="H" before the first reset cycle after power is turned on).

Cycle Cycle Cycle Cycle
Reset cycle Cycle 0 Cycle 1 | n~2 o1 n n+1 .

oo [T TIIIAAIIIIA ﬁ@C)@D@C

oo IO, @@E

/

WE, RE="L"
N=3
m is an address specified as a start address. m<n

MITSUBISHI
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® N-m bit delay 2

(Disabling RE during the period corr

esponding to delay length to slide an address)

(A reset cycle requires at least 2 cycles. Qn goes to the L” level during the first 2 cycles. However, it is necessary to set at least one cycle of RRES=
“H”" and WRES="H" before the first reset cycle after power is turned on).

ml

§
J>I

tRESS

tRECR

Reset cycte

Cycle 0 Cycle 1

tRESH

F\I\I\ILJ”\I\J

Cycle Cycl

Cycle
n+1

aVals

INREH
F{1

i,

HIGH-Z

{ trREs

///////////////////)E @ 9@(“{ (X e ’I/ <n>0ﬂl@>

N

cycles

m) (m+1)

:
—

\

/

tsas
tsaH

tcEst

TCEH1

X O

WE, RE="L"
N=z3

m is an address specified as a start addres

s. m<n
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(3) Inter-FIFO delay compensation by setting a start address

Input

FIFO1

Address 3

SEEEEEGEng

w |Address 1
> | Address O

w
@
©
°
<
C

[ l—% Output

FIF02

Delay

v T[T To[<[[

YI X f————2>> Output

FIFO1 Without setting of start address

FIFO2 With setting of start address Address 2

(A reset cycle requires at least 2 cycles. Qn goes to the "L" level during the first 2 cycles. However, it is necessary to set at least one cycle of RRES=
“H" and WRES="H" before the first reset cycle after power is turned on).

WCK1, 2

RCKt, 2

RRES1,

2

NAVAW

tRESS

Reset cycle

Cycle Cycle
Cycle 0 Cycle 1 ) Cycle 2 ) n—3 n—-2

[

WW

Cycle Cycle
n , nt+t

NN

tDS tDH

N cycles lea{ tOL

oweeon, TN
an(F1FoD //////////////////////////////////////////////7*
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® Shortest read of data n” written 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+4-1 on write side, output Qn of cycle n becomes invalid. In the figure shown
below, the read of cycle n—1 is invalid.

p

i
h ; ; ; .
! Cycle n 1 Cycle n-+1 i Cycle n+2 ! Cycle n+3 |
iy 1y i o T 9
| P ! ) I L
e N N N N S
i + : ' : '
1 I
: : ()()
D8n X o Xomni X w2l X o X
: £
I
|
|
I
1

'
I
]
I
1
I,
I

t
|
Cycle n—2 Cycle n—1 i Cycle n
it
]
]
|

T N N
RCK , !
Qn >< >< invalid >< (n) ><:

NN, S

® 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 Is started

Output Qn of n cycle <1>™ can be read until the start of reading side n cycle <1>* and the start of writing side n cycle <2>* overlap each other.

Cycle n <1>*

e
oo TN\
I

Cycle 0 <2 * Cycle n <2 *

. NSRRI vt

2
§1

1

1

] ]

| i l |

t i I 1

] ¥ | I

1 i t [

1 i t 1

! ! (¢ ! { !

I’ A H « n ) . » * H -
DBn (< >< <ty X ; 042> P 1))t | ><(n)<2>

4 I {—t £ .

] 1 1 ]

: | | '

| Cyclen<®* | I Cycle 0 <1>* I Cyclen (h*

e o)

a s | |

RCK M ! ' |

{4 [
" 3

Qn (n-1)<0>* >< (n)<0>* >< ) >< R >< (n-1)<1>* >< (n<i>*
) )}

O*, (1* and D *
indicates a line value.




