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 yout understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

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

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI {DIGITAL ASSP)

M66220SP/FP

256 8-BIT MAIL-BOX

DESCRIPTION
The ME6220 is a mail box that incorporates a complete CMOS shared

PIN CONFIGURATION (Top view)
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M66220SP/FP

256 x 8-BIT MAIL-BOX

FUNCTION

The ME6220 iz a mail box most suitable for inter-MPLU data transfer
whichis used in a multiport mode. Provision of two pairs of addresses
and data busesin its shared memory cell of 256 8 bit configuration
allows independent and asynchronous readfwrite operations from/fto
two access ports of A and B individually.

This allows access to shared memory as simple RAM when viewing
from one MPU. The concurrent accessibility to shared memory from
two MPUs provides remarkable improvement of a multiport mode
processor system in throughput.

The arbitration function incorporated in the chip decides the firstdin
port to assign a higher priority to the access from one MPU, even if
two MPUs contend for selection of the same address in shared
memory from ports A and B. A Mot Ready signal “L” is output to the
last-in port and invalidates any access from the other MPL.

As awrite operation to memory, one of addresses Ao to A7 isspecified.

Table 1 Mode Settings of Ports (Ao0A ~ A7A = AcB ~ A7B)

The CS signal is set to “L” to place one of IO pinsin the input mode.
Also, the WE signal is set to “L7. Data at the IO pin is thus written
into memaory.

As a read operation, the WE signal is set to “H”. Both CS signal and
)= signal are set to “L” to place one of YO pins in the output mode.
Cne of addresses Ao to A7 1s specified. Data at the specified address
is output to the 1O pin.

When the CS signal is set to “H”, the chip enters a non-select state
which inhibits a read and write operation. At this time, the cutputis
placed in the floating state (high impedance state), thus allowing OR
tie with another chip. When the OE signal is set to “H”, the output
enters the floating state. In the 1/0 bus mode, setting the OF signal
to “H” at a write time avoids contention of VO bus data. When the CS
signal is set to Voo, the output entersithe full stand-by state to minimize
supply current (See Tables 1 and.2).

A port input B port input Flag
S — —— | Mot Not Operation
CSA WEA OEA G5B WEB EB Ready A | Ready B
H X 4 % % K H H A portis set to the non-select mode.
% ® o H % % H H B pon iz zet to the non-select mode.
L L b3 bis % 5% H H Aporis set to the wiite mode for memory.
L H L 'S 'Y 4 H H Aportis set to the read mode for memory.
'Y 4 ® L L 'Y H H B por is set to the wiite mode for memory.
'Y 'Y P i H L H H B port is set to the read mode for memory.
Table 2 Basic Functions of Ports
cs WE OE Mode IO pin IcG
H X X MNon-select High impedance Stand-by
L L X Write DN Operation
L H L Read DouT Operation
L H H High impedance Operation

Mote 1 = indicates “L™ or “H". (Irrelevant)
“H" = High level, “L" = Low level
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256 x 8-BIT MAIL-BOX

FUNCTIONAL DESCRIPTION

Arbitration Function

The ME6220 has asynchronous accessibility from two independent
ports to shared memory, thus remarkably improving the throughput
of the entire processor system used in the multiport mode. On the
other hand, this accessibility causes a problem of contending for
selecting the same address in shared memaory during the addressing
from both ports.

If the same address is contentionally selected, the following four basic
operations are possible depending on an access mode set from both

pors:

(1Y Aport ... Read B port......... Read
(YA port ... Read B port ... Write
(3 Aport .. Wrte B port. ... Read
(4) A port . L Write B port .. CWrite

In this case, when both ports are operating in the read mode as given
in (1), correct datais read to both ports and the contents of memory
are not destroyed. There is no special problem. | the other portisin
the read mode while one port is operating in the write mode as given
in(2) or (3), however, data is written correctly but the data read from
the other port in the read mode may change during the same cycle.

This comes into gquestion. When both ports are operating in the write
mode as given in(4), reverse data is written into each port and the
contents of memory may become uncerain. Conseguently, no result
will be guaranteed.

The MEE6220 incomorated an arbitration function circuit to solve such
problems when contentionally selecting an address from both ports.
The arbitration function decides which of A and B ports determines
an address first, and unconditionally assigns access priority to the
first-in port (At this time, the Not Ready signal holds “H™). As for the
last-n port operation, the function inhibits any write to that port from
MPU at the same time when “L” is output fo the Not Ready output pin
at the port regardless of a read or write operation during the period of
address matching of both ports. | the address of the first-in port
changes after that and both ports donot have the same address, the
Not Ready output is reset to “H” and theaccess in the stopped state
is accepted from the last-n port. “If.the same address is selected by
an address input from bathPortssimultaneously, a decision by the
arbitration function on e ehip also affords access only from one
port, and outputs “lo the Not Ready output for the other port
imvalidate any aceessfrom MPU. Tables 3 and 4 give the relationship
between the part arbitration function and port access.
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Arbitration Function and Port Access

Contention Mo 1 {Address control)

Table 3 gives the port access states and the Mot Ready signal output
statesif the same address is selected in shared memory by an address

input set from A and B ports with CSA = CSE ="L"

Table 3 Contention Processing by Address Input CSA = 08B = L7
Address setting when selecting Aport B port
same address Madle setting Access Not Ready A | Mode setting Access Not Ready B
First-in A port Read . H Read . L
First-in B port Read ; L Read 5 H
First-in A port Read . H Write X L
First-in B port Read , B Write # H
First-in A port Write % H Read P L
First-in B port Write % L Read : H
First-in A port Write 5 H Write X L
First-in B port Write * L Write . H

Simultaneous A and B ports

Arbitration Resolved

Arbitration Resolved

Contention No .2 {CS control)

Table 4 gives the port access states and the Mot Ready signal output

selecting the same address in shared memony with AcA to A7A=A0B

states when setting the CS inputs from A and B ports valid, and to A7B.
Table 4 Contention Processing byﬁ Input Aod ~ ATA = AoB ~ A7B
TS input set when selecting Aport B port

same address Mode setting Access Not Ready & | Mode setting Access Mot Ready B
First-in A port Read i H Read ’ L
First-in B port Read 2 L Read ’ H
First-in A port Read 3 H Write % L
First-in B port Read 5 L Write F H
First-in A port Write . H Read E L
First-in B port Write ® L Read . H
First-in A port Write 5 H Write X L
First-in B port Write e L Write ’ H

Simultaneous A and B ports

Arbitration Resolved

Arbitration Resolved

Mote 2: “H™ = High level, “L" = Low level
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ABSOLUTE MAXIMUM RATINGS ({Ta=0~70°C, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
VGG Supply vaoltage Wiiere g G 0.3 ~+7.0 W
en defining pinasa
Wl Input voltage iefeinig 03 ~Vocc+03 W
Vo Qutput voltage 0~ Voo W
Pd Maximum power dissipation Ta =25°C 700 my
Tsty Storage temperature range —65 ~ 150 °C
RECOMMENDED OPERATING CONDITIONS
Symbaol Parameter - LS Unit
Min. Tvp. e
Voo Supply voltage 45 50 55 W
GND Ground 0 W
Wl Input voltage Aiale: W
Topr Cperating temperature range 0 70 G
ELECTRICAL CHARACTERISTICS (Ta =0 - 70°C, Vee=5V+10%, unless dtherwise noted)
Limit
Symbaol Parameter Test conditions - il Unit
Min. Typ. v
WIH “H” input voltage 22 VCo+H0.3 W
WIL “L7 input voltage -03 08 W
WOH “H” output voltage (150 |OH =—2mA 24 W
VoL “L7 output voltage (150 oL =4mA 05 W
VoL Cpen drain “L” output voltage (Not Ready) laL =8mA 05 W
I1H “H” input current Wi =Voo 10.0 pA
IIiL “L7 input current Wi =GND —100 HA
i S = VIH or OE = VH
|CZH Off state “H” output current VO = Voo 10.0 LA
e CS = ViH or OE = YH
ozl Off state “L” output current Vo = GND 100 WA
G5 < 0.2V,
[ofw Static current dissipation (active) Anotherinput VIN = VoG — 0.2V 18] ma
or ViN < 0.2V, Output pin open
ic1=A] Two-port stand-hby CSA CSB=VIH 55 mA
CSA orCSE=WH
ici=} Cne-port stand-by loUT = OmA 60 mA
= {Active port output pin open)
o
§ CSA, CSB = Voo —-02Y
|sBa Z| Two-port full stand-by Anotherinput VIN = VoG — 02V 0A maA
= or WiN <« 0.2
=
I
w0 CSA orCSB » Voo - 0.2V
Anotherinput VIN = VoG — 02V
|sB4 Cne-port full stand-by of VIN < 0.2V, 10UT = OmA 30 mA
{Active port output pin open)
Cl Input capacitance 10 pF
Co Cutput capacitance in off state 15 pF

Motes 3: The direction in which current flows into the 12 iz defined as positive (no sign).
4. The above typical values are standard values for Voo = 8 and Ta = 25°C.
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SWITCHING CHARACTERISTICS (Ta =0~ 70°C, Voo = 5V+10%, unless otherwise noted)

Read cycle
Symbaol Parameter : Lipliie Unit
Min. Typ. Ere
tCR Read cycle time 70 ns
tafa) Address access time 70 ns
ta(CS) Chip select access time 70 ns
ta{ OE) Cutput enable access time 35 ns
tdis(CS) Output disable time after CS (Note 5) 35 ns
tdis(OE) Cutput disable time after OE {MNote &) 35 ns
ten(CS) Output enable time after CS (Note 5) 5 ns
ten(OE) Cutput enable time after OE {Mote 5) 5 ns
fw(4) Data effective time after Address 10 ns
TIMING REQUIREMENTS (Ta =0 ~70°C, Voo = 5v+10%, unless othe wise noted)
Write cycle
Symbol Parameter : LB Unit
Min. Typ. Ere
tow Write cycle time 70 ns
tr(WE) Write pulse width 45 ns
tsula) Address setup time 0 ns
tsu(A-WEH) Address setup fime for rise of WE. 65 ns
tsu(CS) Chip select setup time {for WE) 65 ns
tsu(D) Data setup time 40 ns
th(D) Data hold time 0 ns
trec(WE) Write recovery time 0 ns
tdis(WE) Cutput disable time after WE {MNote &) 35 ns
tdis(DE) Output disable fime after OF {Note 5) 35 ns
ten (WE) Cutput enable time afte rWE {Note &) 0 ns
Mote 5 The time required for the output to change fromea steady state to £500mY under the load conditions shown in Fig 2.
Thiz parameter is guaranteed but iz not testad at shipmeant.
NOT READY TIMING (72 = 0~ 70°C, Voo = 5¥+10%, unless otherwise noted)
Symbol Parameter : LIS Unit
Min. Typ. Ere
A Mot Ready access time from Address 50 ns
tNDA Mot Ready disable time from Address 50 ns
tNAC Mot Ready access time from CS 50 ns
tNDC Mot Ready disable time from CS 50 ns
taPs Arbitration prionty setup time 15 ns
O Data output access time from Not Ready. 0 ns
Wy Write hold time from Mot Ready . 65 ns
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TIMING DIAGRAM
Read Cycle (WE = VIH)

Read cycle No.1 (Address control) (GS = OF = VIL)
1R
Ao~A7 >< ><
s | tuly
t(A)
OGO Previous cycle data Data output detemined
(DouT)
Read cycle No.2 (GS control)
1R |
Ao~A7 >< *
fafA)
s : TR L T TER
= A\M\K 7
ta(CS) tdis(CS)
ten(C5)

m

% CMAANNNK

|

(/Y

fOo~/C7

ta(CE)

tdis(CE)

ten{DE)

fReEn High impedance

< Data output detemined

>—
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Write Cycle

Write cycle Mo 1 (WE control) See Motes 6, 7 and 8.

Ao~A7

1100~1O7
(DIN)

11O0~lO7
(DouT)

Ao~A7

oW
X X
tsuAWEH)
i tsu(Cs)
TULLL Y £/ /L[]
tau(A) i tw(WE) frec{WE)
)(\JV 7L
tau(C) th(D)
Data input determined >
[/ //[/ AN
tdis(OE)
Write cycle No 2 (TS control) See Notes &, 7 and 8,
1w
X X
tsuAWEH)
tauid) | tsu{Cs) traciWE)
X( \ Xk 7Z
tw(WE)

1100~ 107
(DIN)

/00~ 107
(DouT)

AN

AR

|

/S

tsu(D) th

ten(C5)

tdis(WE)

Data input determined

Motes &: The WE of the port must be set to “H” when an address input changes.
7: Awrite operation is performed during the overlap period when both TS and WE are “L™.
3. Do not apply any negative-phasze signal from outside when an 152 pin iz in output state.
3. The shaded part means a state in which a signal can be “H" or “L".
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Contention Read Cycle (WE = ViH, OE = VIL)

Contention read cycle Mo 1 (Address control) See Motes 10 and 11,

Address A : ;
(Address B) * Address matching >< Address not matching
tAPS
Address B ><
(Address A) *
tHAL tMDA
Mot Ready B
(Mot Ready A) /
/|
e tNO
fOoB~1/07B : < :
(FOOA~I/O7A) Previous cycle data Data output determined
ta (4]
* Address A = Address B
Contention read cycle No.2 (TS control) See Notes 10 and 12.
Addresses ;
e >< * Address matching
CSA
(CEB) 4
/|
TAPS
G5B
{CSA) N
N
tNAG tNDG
Mot Ready B
{Mot Ready A) v
/|
ten(CS) tNO
[100B~1/07B ;
(1FO0A~OTA) <Data output determined
ta(C3)

* Address A = Address B

Motes 10 The Mot Ready output of the first-in port holds “H".

11: When GS is set to “L" before the address input is determined.
12: When the address input is determined before CF transition to ‘L™
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Contention Write Cycle

Contention write cycle No 1 (WE control) See Notes 6,8, 10 and 11.

Address A

* Address matching

X

(Address B)
tAPS

Address B
(Address A)

WA tNDA

Mot Ready B

(Mot Ready A)

tNW

tau(A-WEH)

TR tw (WE)

=
m
ws]

=
m
=

/OB~ O7EB
(fO0A~1OTA)

tau (D) th(Dj

(DIN)

fCoB~/O7B

Data input detemined )

tdis(we)

(fO0A~1OTA)

tan{WE)

(DouT)

* Address A = Address B

Contention write cycle No .2 (@ control) See Motes 6, 8, 10hand 12,

Addresses
A&B

X

* Address matehing

o
w
I

S
&
£

tAPS

(]
€]
m

©
&
xz

Mot Ready B

NAC tNDC

(Mot Ready A)

tsu(CE)

TN

WIWE)

=
m

E
EA)

=

NONNNNNN

ANANK

fOoE~1/O7B

tsu(D) thiD)

(fO0A~fOTA)
(DIN)

fOoB~1/O7B

ten(S) tdis(WE

Data input determined>

ten(WE)

(fO0A-fOTA)
(DOUT)

* Address A = Address B

10
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SWITCHING CHARACTERISTICS MEASUREMENT CIRCUIT
Input pulse level CWIH =30V, VIL =0V

Input pulse riseffall time Sttt =5ns

Input timing reference voltage  : 1.5V

Cutput timing decision voltage - 1.5V

Cutput load - Figure 1 ~ 3 (The capacitance includes stray winng capacitance and the probe input capacitance.)
+5Y +5V +5Y
> 12500 12500 2; L7580
[Fie] 1O Mot Ready
7750 —_— 100pF TThE ——EpE ——50pF
brra breal s
Fig 1. 1O Qutput Load Fig 2. YO Output Lead Fig 3. Mot Ready Output Load

(to ten, tdig)
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