

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI MICROCOMPUTERS

M37702E2 XXXFP,M37702E2AXXXFP,M37702E2BXXXFP
o M37702E2FS M37702E2AFS,M37702E2BFS

PROM VERSION of M37702M2-XXXFP,M37702M2AXXXFP,M37702M2BXXXFP

Timer B input (Count input in event counter mode)

Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. ‘Max.
te(re) TBii input cycle time (one edge count) 250 125 80 ) ns
tw(TeH) TBii input high-level pulse width (one edg;count) 125 62 40 ns
tw(TeL) TBin input low-level pulse width (one edge count)’ 125 : 62 40 “ns
te(te) TBii input cycle time (both edges count) 500 250 160 " ns
tw(TeH) TBii input high-level pulse width (both edges count) 250 125 80 ns
tw(TBL) TBi input low-level pulse width (both edges count) 250 125 80 ns
Timer B input (Pulse period measurement mode)
. Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. | Max. Min. Max. Min. Max.
tc(te) TBi input cycle time 1000 500 320 | ns
twirar) TBiw input high-level pulse width 500 250 160 ns
tw(TBL) TBii input low-level pulse width 500 | 250 160 ns
Timer B input (Pulse width measurement mode)
' Limits
Symbol Parameter ' 8MHz [ 16MHz 25MHz Unit
Min Max. | Min. | Max. Min. Max.
tote) TBiiy input cycle time ‘ 1000 | 500 320 ns /
twr(rer TBiy input high-level pulse width 500 | 280 160 ns
tw(TsL) TBin input low-level pulse width 500 ! 250 160 ns
A-D trigger input
Limits
Sympol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
tc(ap) ADrrg input cycle time (minimum allowable trigger) 2000 1000 1000 ns
tw(abDL) ADrre input low-level pulse width 250 | 125 125 ns
Serial /O
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
. Min. { Max. Min. Max. Min. Max.
teiek) CLK; input cycle time 500 250 200 ns
tw(ckH) CLK;j input high-level pulse width L_210 125 100 ns
 tw(cky) CLK;j input low-level pulse width 250 : 125 100 ns
td(c—a) TxDj output delay time 150 90 80 ns
th(c—q) TxDj hold time 30 30 30 ns
tsu(b—c) RxDj input setup time : 60 30 }-' 20 ns
thic—o) RxDj input hold time |90 90 90 ns
External interrupt INTj input
. Limits
Symbol - Parameter 8MHz 16MHz 25MHz Unit
) Min. Max. Min. Max. Min. Max.
| twinm) INT; input high-level pulse width ’ 250 250 250 ns
twinL) INT; input low-level pulse width | 250 . 250 250 - ns

3—18 : MITSUBISHI
. ; ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37702E2-XXXFP,M37702E2AXXXFP,M37702EZBXXXFP
M37702E2FS,M37702E2AFS ,M37702E2BF S

PROM VERSION of M37702M2-XXXFP,M31702M2AXXXFP,M37702MZBXXXFP

SWITCHING CHARACTERISTICS (Voc=5V£10%, Vss=0V, Ta=25C, unless otherwise noted)
Single-chip mode

Limits
Symbol Parameter Test conditions - 8MHz 16MHz 25MHz Unit
Min, - Max. Min. Max. Min. Max.
td(e—roq) Port PO data output delay time 200 100 80 ns
td(e—r1a) Port P1 data output delay time 200 100 80 ns
td(e—p2q) Port P2 data output delay time 200 | 100 80 ns
td(e—p3a) Port P3 data output delay time 200 100 ) 80 -ns
td(e—paq) | Port P4 data output delay time Fig. 2 200 100 80 ns
td(e—psQ) Port P5 data output delay time 200 100 80 ns
td(e—req) Port P6 data output delay time } 200 100 80 ns
td(e—P7Q) Port P7 data output delay time 200 100 80 ns
td(e—psq) Port P8 data output delay time 200 100 80 ns
Memory expansion mode and microprocessor mode (when wait bit = 1)
: Limits
Symbol Parameter Test conditions 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
td(PoA—E) Port PO address output delay time E 100 30 . 12 ns
td(e—p1Q) Port P1 data output delay time (BYTE=*L") . 110 70 45 ns
tpxz(e—p1z) | Port P1 floating stait delay time (BYTE="“L") 5 5 5 - ns
td(p1a—g) Port P1 address output delay time 100 ) 30 12 ’ ns
td(p1a—aLe) | Port P1 address output delay time 80 24 5 ‘ns
td(e—p2q) Port P2 data output delay time . 110 i 70 45 ns
tpxz(e—p2z) | Port P2 floating start delay time 5 5 5 ns
td(p2a—e) Port P2 address output delay time 100 ' 30 12 ns
td(p2a—aLe) | Port P2 address output delay time 80 | 24 5. - ns
td(#,—HLoa) | HLDA output delay time 100 50 50 ns
td(aLE—E) ALE output delay time 4 4 4 ns
tw(ALE) - ALE pulse width 90 35 22 ns
td(BHE—E) W_E output delay time Fig. 2 100 30 20 ns |
td(r/w—£) R/W output delay time 100 30 20 ns
tde—sp ¢+ output delay time 0 30 0 20 0 18 ns
th(e—poa) | Port PO address hold time 50 25 18 ns
thiaLe_p1ay | Port P1 address hold time (BYTE="L") 9 | 9 9 ns
th(e—p1q) Port P1 data hold time (BYTE=“L") | 50 25 18 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 50 25 18 ns
th(e—p1a) Port P1 address hold time (BYTE="H") 50 25 18 ns
th(aLE—p24a) | Port P2 address hold time 9 9 9 ns
th(e—p2q) Port P2 data hold time 50 25 18 ns
tpzx(e—p2z) | Port P2 floating release delay time ‘ 50 25 18 ns
th(e—sne) | BHE hold time 18 18 18 ) ns
the—rmw) | R/W hold time 18 18 18 ns
tw(eL) E pulse width ) 220 95 50 ns
MITSUBISHI ‘ 3—19
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' MITSUBISHI MICROCOMPUTERS

' M37702E2-XXXFP,M37702E2AXXXFP,M37702E2BXXXFP
‘M37702E2FS,M37702E2AFS,M37702E2BF S

PﬁOM VERSION of M37702M2-XXXFP,M37’702M2AXXXFP,M37702MZBXXXFP

Memory expansion mode and microprocessor mode (when wait bit = 0", and external memory area accessed)

Limits
Symbol Parameter Test conditions 8MHz 16MHz . 25MHz Unit
‘ ‘ Min. | Max. Min. | Max. Min. | Max.
td(PoA—E) Port PO address output delay time 100 30 12 ns
td(e—P1Q) Port P1 data output delay time (BYTE="L") ‘ 110 70 45 ns
tpxz(E—p1z) | Port P1 floating start delay time (BYTE="L") 5 5 5 ns
td(p1A—E) Port P1 address output delay time 100 30 12 ns
td(p1a—aLe) | Port P1 address output delay time 80 24 5 ns
td(e—p2q) Port P2 data output delay time 110 70 45 ns
tpxz(e—p2z) | Port P2 floating start delay time ) 5 5 5 ns
td(p2a—E) Port P2 address output delay time 100 ‘ 30 12 ns
td(p2a—aLe) | Port P2 address output delay time ' 80 24 5 ns
- td(s,—rLoa) | HLDA output delay time ‘ . 100 50 50 ns
td(ALE—E) ALE output delay time 4 4 4 ns
tw(ALE) ALE pulse width 90 35 22 ns
td(sHE—E) ET-IE output delay time Fig. 2 100 30 20 ns
td(rRw—g) R/W output delay time 100 30 20 ns
td(e—¢)) ¢4 output delay time 0 30 0 20 0 18 ns
th(e—pPoa) Port P0.address hold time 50 25 18 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 9 9 ns
th(e—p1Q) Port P1 data hold time (BYTE="“L") 50 25 18 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 50 25 18 ns
th(e—p1A) Port P1 address hold time (BYTE="H") 50 25 18 ns
th(aLe—p2a) | Port P2 address hold time |, 9 9 9 ns
th(e—pr2q) Port P2 data hold time ) 50 25 18 ns
tpzx(e—p2z) | Port P2 floating release delay time : 50 25 ; 18 ns
th(e—sne) | BHE hold time 18 18 18 ns
the—aw) | R/W hold time 18 18 18 ns
tw(eL) E pulse width B 470 220 130 ns
PO ro)
P1
P2 T 100pF
P3 -1
P4
P5 Va
P6
P7
P8
[
E

Fig. 2 Testing circuit for ports PO~P8, ¢,
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ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37702E2-XXXFP,M37702E2AXXXFP,M37702E2BXXXFP
M37702E2FS,M37702E2AFS,M37702E28FS

PROM VERSION of M37702M2-XXXFP,;M37702M2AXXXFP,M37702M2BXXXFP

TIMING DIAGRAM tr Y

Single-chip mode ko tw(r) tww
f(Xin)

/

le td(e~poa)

(

Port PO output

tsu(PoD—E)
Port PO input :* th(e—ro0)

<> td(e—p1q)

Port P1 output

tsucpio—e)
Port P1 input j\ thie-r10)

le—s>] td(e—p2q)

j\th(s——wzm

<> td(e—r3q)

Port P3 output X

M(E—FSD)

= tde—psq)

j\ th(e—pan)

e td(e—psa)

Port P2 output

tsucr20—€)

<

) Port P2 input

tsu(pao—e)
Port P3 input

~

Port P4 output

tsu(pap—e)

Port P4 input

~

Port P5 output

tsu(pso—e)

Port PS5 input

il

L th(e—rsD)

le—> td(e—peq)

3\ th(e—re0)

> td(e—p70)

Port P6 output

tsu(peo—e)

N

Port P6 input

Port P7. output

tsu(p7o—€)

S

Port P7 input
1 thie-r70)

<> td(e—rsa)

ﬂ\ th(e—rso)

Port P8 output

tsu(pso—e)

ﬁ_[

Port P8 input
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MITSUBISHI MICROCOMPUTERS

M37702E2-XXXFP,M37702E2AXXXFP,M37702E2BXXXFP
M37702E2FS M37702E2AFS,M37702E2BF S

PROM VERSION of- M37702M2-XXXFP,M37702M2AXXXFP,M37702M2BXXXFP

te(ra)
tw(Tan)
TAi\ input / \
twitaL)
| 7
teup)
. twiuen) )
TAioyr input / \
’ twiupL)
l
TAioyr input 4
(Up-down input) -
In Event-counter mode
TAi input .
(When count by falling) /tmm_u,,, tsuw,qw\
TAi\ input —\ /s
(When count by rising) \ /

Tere)

twiren)

TBiy'input /

twirsL)

N

e te(an)

tw(aoL)

ADqgg input

A/

) teicx)

twickH)

CLK; _/ | \ ‘ t y

- thc—a)

TxDj x y

tdic—a)

>

L tsuc—o thic—o).

RxDj

. twanw)
INT; input N
v tw(inb) .
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MITSUBISHI MICRbCOMPUTERS

M37702E2-XXXFP,M37702E2AXXXFP,M37702E2BXXXFP
M37702E2FS,M37702E2AFS,M37702E2BF S

PROM VERSION of M37702M2-XXXFP,M37702M2AXXXFP,M37702M28XXXFP

Memory expansion mode and microprocessor mode

(When wait bit = “1")

- SN\ S L

mj

N/ \

RDY input

tsu(rov—¢)

th(s1—rov)

(When wait bit = “0”)

AN WAV

=\

RDY input

tsu(rov—¢,)

thier—rov)

T

(When wait bit = “1” or “0” in common)

: N\ \

tsu(noLo—g¢y)
—

th(¢—HoLp)

./ L

HOLD input \
td(¢;—HLDA)

td(¢—HLDA)

' —=
HLDA output

Test conditions

* Vee=5V£10%

* Input timing voltage : V,.=1.0V, V;y=4.0V

« Output timing voltage : Vo =0.8V, Vou=2. 0V
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MITSUBISHI MICROCOMPUTERS

: M37702E2 XXXFP ,M37702E2AXXXFP,M37702E2BXXXFP

M37702£2FS M37702E2AFS, M37702EZBFS

sl PBQM:VERSION-; of ’M37,702M2-XXXFP,M3“7702M2AXXXFP,M3Z702MZBXXXFP

Memory expansion mode and microprocessor mode (When wait bit="1")

(Xin)

[

mi

Port PO output
(Ag~A7)

Port P1 output
(Ag~A5/Dg~Ds)
(BYTE="L")

Port P1 output
(Ag~Ass)
(BYTE="H")

Port P1 input

Port P2 output
(A16~Az3/Do~D7)

Port P2 input

Port P3, output
(ALE)

Port l53| output
{BHE)

Port P3, output
(R/W)

* » Output timing voltage : Vo_=0.8V, Vou=2. 0V

tdEe—¢,

te

Test conditions.
* Vee=5V+10%

“+ Ports P1,P2 input

+ Port P4, input

tde—s,)
twieL) .
_ td(poa—e) T
thie—roa) -
%
X Address \ Address
thiaLe—p1a) thie—p1a) texz(e—p12) tozx(E—P12)
7 .
) Address Data \ Address | W — — —— — o + Address
td(p1a—aLe) > td(e—p1)
o tdpia—e) i
th(e—pia)
x " Address ( Address X
tsutpio—e) 1 th!E_ﬁ‘D)
thaLe—p2a) |4 thie—p2a) texz(e—p22) trzx(e-p2z) ;
y Address ‘Data "Address —_————— Address
tsu(p20—€)
td(p2a—aLe) tdeen-e) i
] - td(e—p2q) th(e—p20)
tw(aLe)
- td(ae—e)
/ \ / \
td(sHe~g) thie—ene)
( X
td(rRw-g) ‘_){ th(errm
) /

Vi =0.8V, V;;,=2.5V

V=100V, Vig=4.0v




MITSUBISHI MICROCOMPUTERS

M37702E2-XXXFP,M37702E2AXXXFP,M37702E2BXXXFP
M37702E2FS,M37702E2AFS,M37702E2BFS

PROM VERSION of M37702M2-XXXFP,M37702M2AXXXFP,M37702MZBXXXFP

Memory expansion mode and microprocessor mode (When wait bit = “0”, and external memory area is accessed)

: tc
4 (WAVAWAWAEAWAS AWAWAYAWAWAY
‘ td(e—sp—te— =
= twiew tdte—s)
E \ [
: \ / \ /
the—pon) e [——>{td(Poa—e)
Port PO output X Address Address X
(A0~A7) xk ‘
thiaLe—p1a) ]e—x' thie—p1a) = texz(e—p12) tezx(e—p12)
Port P1 output - t \
(Ag~A15/Dg~Dss) ){ Addr Data Addres Address
(BYTE="L") /| N
lk—>ttd(e—p10)
td (P1a—ALE)
the—p1a) K= td(p1a—g)
Port P1 output dene
(Ag~Ass) X Address Address X
(BYTE="H") y
tsu(rio—e) <>/ th(e—p1D)
Port P1 input
thiaLe—p2a) [ thie—r2a) [ texz(e—p2z) é%l‘wzx(e——wzz) :
Port P2 output . ) Ee—
(Awg~Ags/Do~Dy) - Address X Data Addr —> < Address
tsutp2o—e)
. : > td(p2a—g) th(e—r20)
td(p2a—ALE) tde—r2a) .
Port P2 input:
twiae) :
<—td(aLe—E)
Port P3, output . ' i
(ALE)
td(HE—E)
> the—lsne)
Port P3, output ) ] W( X
(BHE) \ /
td(rw—E)
- the—|rw)
Port P3, output
(R/W)
Test conditions
*Vee=5Vt10%
+ Output timing voltage : Vo, =0. 8V, Vou=2. 0V
- Ports P1, P2input  : V,,=0.8V, V;=2.5V
- Port P4, input V=10V, Vig=4. 0V
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M37702E4-XXXFP,M37702E4AXXXFP;M37702E4BXXXFP
M37702E4FS,M37702E4AFS,M37702E4BF S

PROM VERSION of M37702M4-XXXFP,M37702M4AXXXFP,M37702M4BXXXFP

MITSUBISHI MICROCOMPUTERS

DESCRIPTION .

The M37702E4-XXXFP, M37702E4AXXXFP and M37702E4BXXXFP
are single-chip microcomputers designed — with high-
performance CMOS silicon gate technology. These are
housed in a 80-pin plastic molded QFP. The. features of these
chips are similar to those of the M37702M4-XXXFP,
M37702M4AXXXFP and M37702M4BXXXFP except that these
chips have a 32K-byte PROM built in.

These single-chip microcomputers have a large 16M bytes
address space, three instruction queue buffers, and two
data buffers for high-speed instruction execution. The CPU
is a 16-bit parallel processor that can also be switched to
perform 8-bit parallel processing. These microcomputers
are suitable for office, business, and industrial equipment
controller that require high-speed processing of large data.
Since general purpose PROM writers can be used for the
built-in PROM, these chips are suitable for small quantity
production " runs. The M37702E4FS (8MHz version) ,
M37702E4AFS (16MHz version) and M37702E4BFS (25MHz
version) with erasable ROM that are housed in a windowed
ceramic LCC are also provided.

The differences between M37702E4-XXXFP, M37702E4AXXXFP v

and M37702E4BXXXFP are the external clock input frequen-
cy as shown below. Therefore, the following descriptions
will be for the M37702E4-XXXFP unless otherwise noted.

Type name External clock input frequency
M37702E4-XXXFP 8 MHz
M37702E4AXXXFP 16MHz
M37702E4BXXXFP 25MHz

The M37702E4-XXXFP has the same functions as the
M37702E2-XXXFP except for the memory size.

FEATURES

©® Number of basic instructions:«««««+-s=-eeererireeeeenenes 103

® Memory size PROM - ---32K bytes
RAM ctoeerereeensi, 2048 bytes
® |nstruction execution time
M37702E4-XXXFP
(The fastest instruction at 8 MHz frequency) -+ 500ns

M37702E4AXXXFP )

(The fastest instruction at 16 MHz frequency) -+ 250ns
M37702E4BXXXFP

(The fastest instruction at 25 MHz frequency)---- 160ns

Y Single power supply ..................................... 5V+10%
® |ow power dissipation (at 8 MHz frequency) '
............................................................ 30mwW (Typ.)
® Interrupts ............................ +19 types 7 levels
® Multiple function 16-bit timer «+------ -~ 5+3
® UART (may also be synchronous) ««««:------eeeeeiesinenns 2
® 8-bit A-D converter -+ ersessagtaseterais 8-channel inputs
® 12-bit watchdog timer
® Programmable input/output

(ports PO, P1, P2, P3, P4, P5, PB, P7, P8) +:wwreewee 68

PIN CONFIGURATION (TOP VIEW)

2 1%

4 it
famswes ERER
2222222 =359
LI, ., 100K
S3P¥ e er 0885803 3 e
NN S F - 4
IRERRRE | 11
[ed Joe] ] ee] [es]

P7o/ANg + [1] [E4) ++ P8,/CTS, /RTS,
P6,/TB2) + [2] O ( += P8/CLK,
PBe/TBY, <> [3] ) @~ reg/Ry0;
P65/ TBO + (1] [§1) +~ P8,/T,D,

P6/INT, = [5] [&3] ++ POy/A

PBq/INT; «E (53] «+ PO, /A,

P6,/INTo + 2 [58] +> PO/A,
P6,/TA + [E 5 5 5 ~ POy/A,

P6y/TAMdour =+ [ 3 3 3 [56] ++ PO,/
P5;/TA3)y + [10] o o o + P0s/As
P56/ TA3our +> [11] R ° R o W [52] = POg/As
P55/TAZ + [12 > 8 » 8 Y ~ PO,/A,

P54/ TA20yr ++ [12 Q ; *% + Plo/Ag/Dg
P54/ TAY,y + [ 93 < & <« P1,/Ag/Ds
PS5,/ TATour + [15] x x ¥ [50] ++ P1,/A40/D10

P51/TAD + [ 3 3 T [+~ P1a/A;1/Dyy
P55/ TAOgur ++ [i&] ++ P1,/A2/Ds;

P4,/DBC* <+ [13]
Pdg/VPA* <+ [13]
P4s/VDA* >
P4,/QCL* +>

+* P15/A13/Dyy
[46] ++ P1g/A14/D1s
(5] ++ P17/A5/D;5
[44] +> P2o/A;6/Dg

Pdy/MX* + + P2,/A7/D,
Pdy/p 4+ - (2] +> P2,/A4/D,

P4,/RDY ++ [41] += P25/A/Ds

B 5| 2| 2| |

L 200 S R TSR B 2 20 S O 2 2
QoW 9k 2z 5w < wjw N oo oo 3
aedutgt Yagrgaddd
azil X T2YoCcwyT3
%0l Tyrp<<<<
> | 305333 S
hi reL gl
a a oaan

Qutline 80P6N

*: Used in the evaluation chip mode only

APPLICATION

Control devices for office equipment such as copiers, prin-
ters, typewriters, facsimiles, word processors, and personal
computers

Control devices for industrial equipment such as ME, NC,
communication, and measuring instruments

THE FUNCTIONS AND CHARACTERISTICS
The M37702E4-XXXFP has the same functions and charac-
teristics as the M37702E2-XXXFP except for the PROM and
RAM size. Refer to the section on the M37702E2-XXXFP.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM.

(1) M37702E4-XXXFP writing to PROM order confirmation
form

(2) 80P6N mark specification form

(3) ROM data (EPROM 3sets)
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MITSUBISHI MICROCOMPUTERS

M37702E4-XXXFP,M37702E4AXXXFP,M37702E4BXXXFP
M37702E4FS,M37702E4AFS,M37702E4BF S

PROM VERSION of M37702M4-XXXFP,M37702M4AXXXFP,M37702M4BXXXFP

H Data Bus(Even)
c ' g
£ ' |
Top Data Bus(Odd) |
30 > ] M
g (—————"{ Data Butter DB,(8) Kﬂ =N 4 5
m o r— - e_o
I (‘::ﬂ Data Buffer DB_(8) ]@ % 3 '::'
2 K s Q
E el é’g
= s - e  ad =
c'p & - f—
15 87> 2 Instruction Queue Butfer Qo(8) j
%% | E’ C -
o« > < mj Instruction Queue Buffer Q1(8) :’ é_
S
: ] a_l-i Instruction Queue Buffer Q2(8) <—__ ::) Q t
—~ 8 - i s g
8z® - — H g
Address Bus =
| I:D[ Incrementer (24) 2
© EE
g >‘%) <::[ongvam Address Register PA(24) . | - @ E g ©
€< ] [ e e ey ga
<::I Data Address Register DA(24) ) ] - £
l § — F:> 3 -
0 1IN -2 2
o [G] (:: = @ S g
s - o] e ?fes (8¢
ST Selnim s )28
| _ - F-' [ J—©
——')[ (24) sllsKg = B S 3
a “leka b | kel fes Lad
Program Counter PC(16) EllE ; T =6 (SF
~ @
5487 a 1] e e e il S AR
2> Program Bank Register PG(8) - le >2 | £
M Nis 2
Data Bank Register DT(8) won B w0 o B mmm . 4 )
sli=~ll~|l~
| X HiEIBIESI=l= 5
agll=lle —~ Sw©
= = ool a ) — ) aa
2 8 é}» & Input Buffer Register IB(16) g SRS <:: $ <': vl © st
L> =llelle]l]e I 5 SN % SN, - 38
sHENENERS = FH F= g
: 2| IFIIF]F ] =
=L L
X 8 :l Processor Status Register PS(11) — M r
5 cllells| el e —| ® |5
5 E' E l Ej:r Direct Page Register DPR(16) E allxll= g <:: = $ =0 ‘é-w
= ‘/’(‘)—’N <li<||<||< N . @ © le>© a
g % & C: E’:ﬁ[ Stack Pointer S(16) E E e t /‘\'j a g E ) % £
<= = ElEIE[|€ Edﬁ::? sae-S A
E C: Index Register Y(16) = L = 3 = , i -
v ft,- ‘ (:L?—L___r Index Register X(16) N 0
=3 -
O 3w KA 8 KO nae- G-
oL Accumulator B(16) H | ) = 2y
=48 E & ‘s ® AR P 2R g
m S . o Accumulator A(16) 3 L g o g.}c;x
S el 22 HOEEREST;
e | g || | =2
=2 - .
&3 ><8 g ;l ‘ J L 3
X g 5 ) - - | .y -8 | 5.
>.< o o ' ' ArimMogic g BN I ana =4 % ©
S 8|9 28 M| [ 8ksg et
o X =
5 e L g a 55
Si.od L SOEANAM R
£z L
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M37703E2 XXXSP M37703E2AXXXSP

PROM VERSION of M37703M2-XXXSP,M37703M2AXXXSP,M37703M2BXXXSP

MITSUBISHI MICROCOMPUTERS

M37703E2BXXXSP

DESCRIPTION

The MB37703E2-XXXSP, M37703E2AXXXSP and M37703E2BXXXSP
are single-chip microcomputers. designed with high-perfor-
mance CMOS silicon gate technology. These are housed in
a 64-pin shrink plastic molded DIP. The features of these
chips are similar to those of the M37703M2-XXXSP,
M37703M2AXXXSP and ‘M37703M2BXXXSP except that this chip
has a 16K-byte PROM built in.

These single-chip microcomputers have a large 16M bytes
address space, three ‘instruction queue buffers, and two
data buffers for high-Speed instruction execution. The CPU
is a 16-bit parallel processor that can also be switched to
perform 8-bit parallel processing. These microcomputers
are suitable for office, business and industrial equipment
controller that require high-speed processing of large data.
Since general purpose PROM writers can be used for the
built-in PROM, this chip is suitable for small quantity pro-
duction runs.

The differences between M37703E2-XXXSP, M37703E2AXXXSP
and M37703E2BXXXSP are the external clock input fre-
quency as shown below. Therefore, the following descrip-
tions will be for the M37703E2-XXXSP unless otherwise
noted.

Type name External clock input frequency
M37703E2-XXXSP 8 MHz
M37703E2AXXXSP 16MHz
M37703E2BXXXSP 25MHz
FEATURES
® Number of basic instructions:---«-«++ss=-eeereeee e 103
® Memory size PROM(one time) «++-=+=sseeeee 16K bytes
RAM .................................. 512 bytes

@ Instruction execution time
M37703E2-XXXSP }
(The fastest instruction at 8 MHz frequency) -+ 500ns
M37703E2AXXXSP
(The fastest instruction at 16 MHz frequency)----- 250ns
M37703E2BXXXSP
(The fastest instruction at 25 MHz frequency)---* 160ns

PIN CONFIGURATION (TOP VIEW)

AVce Vee
Vier — [2] [63] +> P8,/CTSo/RTS,
AVss + P8,/CLK,
P7;/AN;/AD1gg +* [4] 161] +> P8,/RxDg
P7./AN, +[5] [60] > P83/TxD,

[59] ++ P86/RxD4
P7o/ANg +> (58] +> P8,/TxD,
P65s/TBO <+ [8]
" P64/INT, + 2]
P63/INT; > [i0] [55] <> PO,/A,
P6,/INT, +> : + P0s/Ag
P5;/TA3y +> > POy/A,
P5¢/TA3our + « P0s/As
P5s/TA2) + [14] [51] > POg/As
P54/TA20yr + [13] <+ PO,/A;
P53/TA1,y +> [16] 149) +> P1y/Ags/Dg
P5,/TA1oyr ++ (48] > P1,/A¢/Dg
P5,/TAQ,y +> [18] > P1,/A0/Dyo
P50/TAOoyr +* [19] 46| «> P13/A4/D1q
P4,/DBC* « %] <~ P1,/A;2/Dy,
Pdy/ ¢4+ [44] +> P15/A13/Dy3
RDY + Plg/A14/Dis
P4,/HOLD <« P17/A15/Dys
41] > P2y/A:6/Dg

dSXXX923€0LLENW
dSXXXVZ3E0LLEN
dSXXX-¢3€0LLEN

CNVss [40] «> P2,/A,7/D;
RESET — > P2,/A5/D,
Xin — > P2y/A4/Dy
Xoyr + > P2,/Az0/Dy
E+ > P25/Az,/Ds

Vss > P2¢/Az,/Dg

P3,/ALE + <« P2,/A;3/D;
P3,/BHE + + P3o/R/W

Outline 64P4B

*: Used in the evaluation chip mode only

APPLICATION

Control devices for office equipment such as copiers, prin-
ters, typewriters, facsimiles, word processors, and personal
computers

Control devices for industrial equipment such as ME, NC,
communication, and measuring instruments

o Single power supply ..................................... svi10%
® Low power dissipation (at 8 MHz frequency)
............................................................ 30mwW (Typ.)
. Interrupts ......................................... 19 types 7 |evels
® Multiple function 16-bit timer «-------sseersmsmesseenses 5+3
® UART (may also be synchronous) ««-««-«sssweeeeseeeees: 2
® 8-bit A-D converter :--werrieerseressesenees 4-channel inputs
® 12-bit watchdog timer ‘
® Programmable input/output
(ports PO, P1, P2, P3, P4, P5, P6, P7, P8) +-+eeweeeeeee 53
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FUNCTIONS OF M37703E2-XXXSP

Parameter

Functions

Number of basic instructions

103

'M37703E2-XXXSP

500ns (the fastest instructions, at 8MHz frequency)

Instruction execution time M37703E2AXXXSP 250ns (the fastest instructions, at 16MHz frequency)
M37703E2BXXXSP 160ns (the fastest instructions, at 25MHz frequency)
. PROM 16K bytes
Memory size
\ : RAM 512 bytes
PO, P1, P2, PS 8 -bitX 4
Inplt/Outout port P8 6 -bitX 1
n| [J
puOutput ports P4, P6, P7 4 -bitX 3
P3 3-bitX 1
TAO, TA1, TA2, TA3, TA4 16-bitX 5 (4 Input/Output functions)
Multi-function timers
. TBO, TB1, TB2 16-bitX 3 (1 Input function)

Serial 1/0

UARTX 2 (One can be set clock synchronous serial 1/0.)

A-D converter

8 -bitX 1 (4 channels)

Watchdog timer

12-bitX 1

3 external types, 16 internal types

Interrupts (Each interrupt can be set the priority levels to 0~ 7.)
Clock generating circuit Built-in(externally ted to a iC r or or quartz crystal resonator)
Supply voltage 5v*10%
Power dissipation 30mW(at external 8 MHz frequency)
Input/Output voltage 5V -

Input/Output characteristic

‘| Output current 5mA
Memory expansion Maximum 16M bytes
Operating temperature range —20~85C

Device structure

'| CMOS high-performance silicon gate process

Package

64-pin shrink plastic molded DIP

SRR
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PIN DESCRIPTION (NORMAL MODE)

Pin Name Input/Output| Functions

Vee, Power supply Supply 5V*£10% to Vec and 0V to Vss.

Vss

CNVss CN¥Vss input Input This pin controls the processor mode. Connect to Vgg for single-chip mode.

RESET Reset input Input To enter the reset state, this pin must be kept at a “L” condition should be maintained for the required
time.

Xin Clock input Input These are 170 pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-
tween Xy and Xoyr. When an external clock is used, the clock source should be connected to the Xy pin

Xour Clock output Output and the Xour pin should be left open.

E Enable output Output Data or instruction read and data write are performed when.output from this pin is “L".

BYTE Bus width selection input Input In memory expansion mode or microprocessor mode, this pin determines whether the external data bus is
8-bit width or 16-bit width. The width is 16 bits when “L” signal inputs and 8 bits when “H” signal inputs.

AVcc, Analog supply input Power supply for the A-D converter. Connect AVcc to Ve and AVss to Vss externally.

AVss

VRer Reference voltage input Input This is reference voltage input pin for the A-D converter.

POy~PO; 17O port PO 170 In single-chip mode, port PO becomes an 8-bit 1/0 port. An 1/0O directional register is available so that each
pin can be programmed for input or output. These ports are in input mode when reset .
Address(A;~Ao)is output in memory expansion mode or microprocessor mode.

P1o~P1; 170 port P1 170 In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set to “L” in
memory expansion mode or microprocessor mode and external data bus is 16-bit width, high-order data
(Dys~Dg)is input or output when E output is “L” and an address (Ajs~Asg) is output when E output is “H”".
If the BYTE pin is “H” that is an external data bus is 8-bit width, only address(A;s~Ag)is output.

-~

P2,~P2; 1/0 port P2 170 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-
rocessor mode low-order data(D;~Dy) is input or output when E output is “L” and an address(Az~Ass)is
output when E output is “H”".

P3p~P3; 1/0 port P3 1/0 In single-chip mode , these pins have the same functions as port PO. In memory expansion mode or mic-
roprocessor mode, R/W, BHE, and ALE signals are output.

P4o~P4;, 1/0 port P4 1/0 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-

P4; rocessor mode, P4, and P4; become HOLD and RDY input pin respectively. Functions of other pins are the
same as in single-chip mode. In single-chip mode or memory expansion mode, port P4, can be programed
for ¢4 output pin divided the clock to X,y pin by 2. In microprocessor mode, P4, always has the function as
¢ output pin.

P5o~P5;7 1/0 port P5 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as 1/0
pins for timer AOQ, timer A1, timer A2, and timer A3.

P6,~P65 1/0 port P6 1710 In addition to having the same functions as port PO in single-chip mode, these pins also function as external
interrupt input INTo, INT4, and INT> pins, and input pins for timer BO.

P7o~P73, 1/0 port P7 /{e] In addition to having the same functions as port PO in single-chip mode, these pins also function as analog

P7; input ANg~AN_ and AN; input pins. P77 also has an A-D conversion trigger input function. ‘

' P8y~P8s, 170 port P8 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as RxD,
P8s, P8; TxD, CLK, CTS/RTS pins for UART 0, and as RxD, TxD pins for UART 1.

ELECTRIC
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PIN DESCRIPTION (EPROM MODE) ‘

Pin Name Input/Output Functions
Vee, Vss Power supply Supply 5V+10% to Vee and 0V to Vss.
CNVss Vpp input Input | Qoqnect to Vpp When programming or verifing. e
BYTE Vpp input Input Connect to .VPP when programming or verifing.
RESET Reset input Input Connec.t to Vss.
Xin Clock input ‘Input Connect a ceramic resonator between Xy and Xour. -
Xout Clock output Output
E Enable output Output | Keep open.
AV, AVss | A-D power supply Connect Avéc to Vce and AVgg to Vss.
Vger Reference voltage input Input Connect to Vss.
P0o~PO0; Address input (Ag~A;) Input Port PO functions as the lower 8 bits address input (Ag~A7).
P1o~P17 Address input (Ag~A4) Input Port P1o~P1¢ functions as the higher 7 bits address input (Ag~Ay4). Connect P1; to V¢c:
P2y~P2; Data 1/0 (Dy~D7) 110 Port P2 functions as the 8 bits data bus (Do~D7).
P3o~P3; Input port P3 Input Connect to Vss.
P4o~P4,, Input port P4 Input Connect to Vss.
P4;
P5¢~P5; Control signal input Input P5; and P5; functions as OE and CE input pin.
Connect P5y, P53, P5; and P55 to Vce. Connect P5¢ and P5; to Vss. Lo
P6,~P6s Input port P6 Input Connect to Vgs.
P7o~P7,, Input port P7 " Input Connect to Vss.
P7;
P8y~P83, Input port P8 Input Connect to Vss.
P8g, P8;
3-32 MITSUBISHI
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EPROM MODE

The M37703E2-XXXSP features an EPROM mode in addi-
tion to its normal modes. When the RESET signal level is
“L”, the chip automatically enters the EPROM mode. Table
1 list the correspondence between pins and Fig. 1 gives
the pin connections in the EPROM mode.

When in the EPROM mode, ports PO, P1, P2, P5,, P5,,
CNVsgs and BYTE are used for the EPROM (equivalent to
the M5M27C256K). When in this mode, the built-in PROM
can be written to or read from using these pins in the same
way as with the M56M27C256K.

This chip does not have Device Identifier Mode, so that set
the corresponding program algorithm. The program area
should specify address 4000, ~ 7FFF,¢ for the M37703E2-

XXXSP.
Connect the clock which is either ceramic resonator or ex-
ternal clock to Xy pin and Xour pin.

Caution :

Describing in this section, the built-in PROM can be written
to or read in the same way as with the M5M27C256K
(256K mode).

But in the future, for M37703E2BXXXSP, 1M mode may be-
come standard.

AV
$———————P7,/AN;/ADpg +*
P7,/AN, >
I P7 /AN, +
b P7,/ANy +
P65/TBOy +>
———————P6,/INT, +
$————————P63/INT, <
$————————P6,/INT, +

P5,/TA3 +
————————P55/TA3our <
P55/TA2) +*

P54/TA20yr +*

P53/TAly +>
GCO——P5,/TAloyr +

@O———P5,/TAO\ +>
P50/TAOour +*

P4
P4; +

| — YR g
P4,/RDY
P4o/HOLD +
BYTE —
@ v,
RESET —
* { O——Xn—
O——————Xour+
E«+—
L——"—\“Vss
$————————P3,/ALE ~

P3,/BHE «+

dSXXX-23E0LLEW

Vee

«> P8/CTSy/RTS,

+* P8,/CLK,

+> P8,/RxDy

+ P83/TxDg

+* P83/RxD,

<+ P8;/TxD,

> PO/ Ag——
> PO/A———D
> PO/ Ay (D
< POy/A,—————
> PO/A——— @D
had P05/A5
= POg/ A ———————
+ PO,/ A——(D
“+ P1y/Ag/Dg ————— o)
+* P11/Ag/Dg——
> P1y/Ayo/Dyp—— G
+* P13/A11/Dyy——————G@w
> P14/A1/Dyp— G
+ P15/A13/Dyyg— G
+ Plg/A1/Dyy—G@w

«* P1,/A{s/Dss
+ P2y/A1s/Dp——— 00D
- P21/A|7/D|
> P2,/ A1g/ DD
> P23/A1o/Dg———(
+* P24/Age/Dy————D
> P25/Az1/Ds— )
> P26/ Agp/ Dg——00)
“* P2;/Ag3/D; —————D
> P3y/R/W

b

Outline 64P4B

*  Connect to ceramic oscillation circuit. |
(O : same functions as M5M27C256K.

Fig. 1 Pin connection in EPROM programming mode
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Table 1. Pin function in EPROM programming mode

M37703E2-XXXSP M5M27C256K
Vee Vee Vee
Vep CNVss, BYTE /. Vep
Vss Vss Vss
Address input| Ports PO, P15~P1g Ao~Aq4
Data 170 Port P2 Do~D;
CE P5, ‘CE
OE P5, OE

FUNCTION IN EPROM MODE

Reading -

To read the PROM, set the CE and OE pins to a “L” level.
Input the address of the data (Ag~A+4) to be read and the
data will be output to the 1/0 pins Dy~ D;. The data I/0
pins will be floating when either the CE or OE pins are in
the “H” state.

FAST PROGRAMMING ALGORITHM

To program- the M37703E2-XXXSP with fast programming
algorithm, first set Voc=6V, Vpp=12.5, and set the address
to “0”. Apply a 1ms write pulse, check that the data can be
read, and if it cannot be read OK, repeat the procedure,
applying a 1ms write pulse and checking that the data can
be read until it can be read OK. Record the accumulated
number of pulse applied (N) before the data can be read
OK, and then write the data again, applying a further three
times this number of pulses (3XN ms).

When this series of write operations is complete, increment
the address, and continue to repeat the procedure above
until the last address has been reached.

Finally, when all addresses have been written, read with
Vec=Vpp=5V (or Voc=Vpp=5.25V).

Table 2. 1/0 signal in each mode

PN GE | OF | Ver | Veo | Datal/o
en Mode
- Writing _ Read-out Vi | Vi | 5V | 5v Output
To write to the PROM, set the OE pin to a “H” level. The Output Vie Vin 5V 5v Floating
CPU will enter the program mode when Vpp is applied to Disable Vin X 5V 5V Floating
the Vpp pin. The address to be written to is selected with Programming| V. Vi [12.5V. | 6BV Input
pins Ag~ A4, ﬂd ’.the data to be writter.n is iﬂ[‘)l:lt to pins Dy Pro9ramming Vi v |12.5v] sv Output
~D;. Set the CE pin to a “L” level to being writing. Verify
' Program Disable| V) Vin 12.5V 6V Floating
Note 1 : An X indicates either V,_ or V).
Program operation ,
AC ELECTRICAL CHARACTERISTICS (Ta=251£5C, Vee=6V=0. 25V, Vpp=12.5%0. 3V, unless otherwise noted)
Symbol Parameter Test conditions Limits Unit
. . Min. Typ. Max.
tas Address setup time 2 us
toes OE setup time 2 s
tbs Data setup time 2 us
tan Address hold time 0 us
ton || Data hold time 2 “s
tore Output enable to output float delay 0 130 ns
tves Vec setup time ‘ 2 us
tvps Vpp setup time 2 “s
tepw CE initial program pulse width 0.95 1 1..05 ms
topw CE over program pulse width 2.85 78.75 ms
toe Data valid from OE 150 ns
> MITSUBISHI
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AC waveforms

PROGRAM VERIFY
VlH Vs
ADDRESS x:k
V,
v tas tan
-]
Vin/V,
DATA " 0_{H i DATA SET i 1| DAT OUTPUT
[ k VALID
Vi/Vou tos ton tore)
q |
Vep
4
V,
e tves!
Voo — |55
Veet1 I’
Vee / tves
Vee
o Vin ——— v
CE
Vi &F 7F toes , toe
tepw
Vi -
OF foew s
Vie

Fast programming algorithm flow chart

( ADDR=FIRST LOCATION )

Vee=6. 0V
Vpp=12.5V

FAIL

DEVICE
FAILED

LAST ADDR ?

: YES
Vec=Vpp="*5.0V

VERIFY
ALL BYTE

PASS

DEVICE PASSED

*4.5<Voe=Vpp=5.5V
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CAUTION: UNITS SHIPPED AS BLANKS
The programmable M37703E2SP, M37703E2ASP and

M37703E2ESP that are shipped in blank are also provided.

For the M37703E2SP, M37703E2ASP and M37703E2BSP,
Mitsubishi Electric corp. does not perform PROM write test
and screening following the assembly processes. To im-
prove reliability after write, performing write and test
according to the flow below before use is recommended.

Writing with PROM writer

U

Screening (Note)
(Leave at 150 for 40 hours)
\VA
Verify test with PROM writer
R V /2 S,

r L
' Function check in target device l
S S —

Note :. Never expose to 150°C exceeding 100 hours.

BASIC FUNCTION BLOCKS

Since these processors operate in exactly the same way as
the' M37703M2-XXXSP, refer to the section on the
M37703M2-XXXSP.

ADDRESSING MODES

The M37703E2-XXXSP has 28 powerful addressing modes.
Refer to the MELPS 7700 addressing mode description for
the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37703E2-XXXSP has 103 machine instructions. Refer
to the MELPS 7700 machine instruction list for details.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM .

(1) M37703E2-XXXSP writing to PROM order confirmation
form '

(2) 64P4B mark specification form for one time PROM

(3) ROM data (EPROM 3sets)

s MITSUBISHI
ELECTRIC
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions . Ratings Unit
Vece Supply voltage . "—0.3~7 \%
AVcce Analog supply voltage . —0.3~7 \
v, Input voltage RESET, CNVss, BYTE —0.3~12(Note1) | Vv

Input voltage POo~PO07, P1o~P17, P29~P27, P3p~P3;, '
Vi ' P4g~P4,, P47, P5o~P5;, P6,~P6s, —0.3~Vcc+0.3 \

P7o~P7;, P77, PBy~P8j3, P86, P87, Vrer, Xin
Output voltage P0o~P07, P19~P17, P25~P2;, P3;~P3,,

Vo Pdg~P4, P47, P50~ P57, P6,~P6s, —0.3~Vcc+0.3 \Y
P7o~P73, P77, P8,~P83, P8¢, P87, Xour, E

Pd Power dissipation Ta=25C 1000 mwW

Topr Operating temperature . ' ) —20~85 T

Tstg Storage temperature —40~150 ‘C

Note 1. Input voltage for CNVgs and BYTE pins is 13V in writing to PROM.

RECOMMENDED OPERATlNG COND|T|ONS (Voe=5V= 5%, Ta=—20~85%, unless otherwise noted)

Limits
Symbol Parameter Unit
Min. Typ. |. Max.
Vce .| Supply voltage 4.5 5.0 5.5 \
AVce Analog supply voltage Vce \%
Vss Supply voltage X 0 \Y
AVss Analog supply voltage 0 \'
High-level input voltage P0o~P0;, P3g~ P32, P4g~P4;, P47, P5,~P5;, .
Vin P6,~P6s, P7o~P7,, P77, P8y~P83, P8¢, P87, 0.8Vcc Vece v
X, RESET, CNVsg, BYTE
High-level input voltage P1o~P17, P2p~P2
Vin ? P ? (inosingI;-ch?p mo;e) 0.8Veo Veo v
High-level input voltage P1o~P17, P25~P2; (in memon
Vi ¢ ° ° ex:ansi;n m:;de a;d microproiessor mode) 0-5Voe Voo M
Low-level input voltage POy~ P07, P3o~P3y, P4g~P4,, P47, P5,~P5;,
Vie P6,~P6s, P7o~P7z, P77, P8y~P83, P8g, P87, 0 0.2Vce Y
XN, RESET, CNVgs, BYTE
Low-level input voltage P1o~P17, P2g~P2;
Vi P ? (inusingI;—chli)p mo7de) 0 0.2Veo v
Vi Low-level input voltage P10~P?7, P2,~P2; (in r’n‘emory 0 0. 16Veo v
expansion mode and microprocessor mode)
’—_.*

High-level peak output current POg~P07, P19~P17, P2g~P27, P3;~P3;,
lon(peak) P4o~P4y, P47, P5g~P5;, P6y~P6s, —10 mA
P79~P73, P77, P8y~P8s, P8g, P8;
High-level average output current POg~PO07, P1g~P17, P29~P27, P3p~P3z,
loncavg) Pdg~ P4y, P47, P5g~P57, P6,~P6s, : —5 mA
P7o~PT5, P77, P8~P83, P8s, P8;
Low-level peak output current POg~P07, P1g~P17, P2g~P2;7, P3;~P3,,
loL(peak) P4o~P4y, P47, P55~P5;, P6,~P6s, 10 mA
P7¢~P75, P77, P8o~P85, P8g, P8;
Low-level average output current POg~P07, P1o~P17, P2o~P27, P3p~P3;,

loLcavg) . P4g~P4y, P47, P5g~P57, PB,~P6s, 5 mA
P7,~P7,, P77, P8y~P83, P8¢, P8;
M37703E2-XXXSP ) 8
f(Xin) External clock frequency input M37703E2AXXXSP 16 MHz
) M37703E2BXXXSP - 25

.
Note 2. Average output current is the average value of a 100ms interval.
3. The sum of loi(peak for ports PO, P1, P2, P3 and P8 must be 80maA or less, ,
the sum of lon(peak) for ports PO, P1, P2, P3 and P8 must be 80mA or less,
the sum of lo(peak) for ports P4, PS5, P6 and P7 must be 80mA or less, and
the sum of |0H(peak) for ports P4, P5, P6 and P7 must be 80mA or less.
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M37703E2-XXXSP
ELECTRICAL CHARACTERISTICS (Vcc=5V, Vss=0V, Ta=25C, f(X;y)=8MHz, unless otherwise noted)
‘ Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max
High-level output voltage P0g~P07, P1o~P1;, P2o~P27, ]
P3o, P34, P4g~P4,, P47,
low=—10mA
Von PSo~P57, P6p~P6s, PTg~P7;, | O T 3 v
P77, P8,~P83, P8, P8;
High-level output voltage POp~P07, P1o~P17, P2o~P2;,
Von 9 putvoliage PomPor, Plo=Pl7 PL™F2n | 1ou=—400.A 4.7 v
L B P3y, P3,
% High-level output voltage P3 low=10mA 3.1 v
: igh-level output voltage
o 9 put voltage 5 o= —4001A 4.8
V. High-level output voltage E los=—10mA 3.4 v
igh-level output voltage
OH g P g lon=—4001A 2.8
| Low-level output voltage POy~P07, P1o~P17, P29~P2;,
P3o, P34, P4g~P4,, P4;,
lo.=10mA \%
Vou P5o~P5;, P6,~P6s, P7o~P75, o 2
P77, P8,~P83, P8¢, P87
Low-level output voltage P0o~P07, P1o~P1;, P2o~P2;,
Voo w utp! ge POo~P07, P1o~P17, P2~P27, lo,=2mA 0.45 v
P3o, P34
v Low-level output voltage P3 lo = 10mA 1.9 v
ow-level output voltage
oL put voltag 2 B lou=2mA 0.43
V. Low-level output voltage E lo.=10mA 1.6 v
ow-level output voltage
oL p 9 loL=2mA 0.4
Vet —V. Hysteresis HOLD, RDY, TAON~TA3y, TBO, 0.4 1
T+ V- INTo~INT,, ADraa, CTSo, CLKo :
Vr4+—Vr— | Hysteresis RESET 0.2 0.5 \%
Vr4+—Vr— | Hysteresis Xin - 0.1 0.3 \
High-level input current PO,~P0;, P1o~P1;, P2o~P2;,
P3g~P3j, Pdg~P4,, P47,
V=5V
i P50~ P5;, P62~ P6s, P7o~PT5, ' S
P77, P8y~P83, P8¢, P87,
XN, RESET, CNVss, BYTE
Low-level input current POy~P07, P19~P17, P2o~P2;,
P3¢~ P3;, P4o~P4;, P47,
V=0V —
he PSq~P5;, P6y~P6s, P7o~PT7;, ' e
P7;, P8,~P83, P8¢, P87,
Xin, RESET, CNVss, BYTE
Veam RAM hold voltage When clock is stopped. 2 \]
) f(Xin)=8MHz,
) ) Vi) 6 12 | mA
In single-chip mode | square waveform
‘ output only pin is =
loo Power supply current P y pi ) Ta=25T when clock 1 B
open and other pins | is stopped. A
are Vss during reset. | 7,=85°C when clock 20 #
is stopped.
A-D CONVERTER CHARACTERISTICS (Vcc=5V, Vss=0V, Ta=25%, f(Xin)=8MHz, unless otherwise noted)
T ait Limits Unit
t itions L
Symbol Parameter est conditi Min. - Typ. Max.
- Resolution Vrer=Vcc 8 Bits
— Absolute accuracy Veer=Véc +3 LSB
Riapper | Ladder resistance Veer=Vcc 2 10 kQ
tconv Conversion time ’ 28.5 HS
VRer Reference voltage 2 Vece \
Via Analog input voltage 0 VReer \
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M37703E2AXXXSP
ELECTRICAL CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25C, f(X,y)=16MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min. | Typ. Max.
High-level output voltage POo~PO0;, P15~P17, P2~P27,
P3g, P31, P4g~P4,, P4;,
loy=—10mA
Von P5y~P5;, P6;~P6s, PTo~PT5, | " " 3 v
P77, P8y~P8;, P85, P8;
h-level ~P0;, P1g~P17, P25~P27,
Vo High-level output voltage POy;~P07, P1o~P17, P2g~P2; low=—400zA 4.7 v
P3y, P3; .
v High-level output voltage P3 low=—10mA 3.1 v
igh-level output voltage
OH 9 ge e low=—A400A 4.8
V. High-level output voltage E lon="10mA 3.4 v
igh-level output voltage
oH 9 put volag low=—A400A 4.8
Low-level output voltage POo~P0;, P1o~P17, P2o~P2;7,
P3y, P34, P4y~P4,, P4;,
lo,=10mA
Vou PSg~P5;, P6;~PBs, PTg~P7,, | O 2
P77, P8o~P83, P8, P8;
Low-level output voltage P0y~P07, P1o~P17, P2g~P2;,
VoL putvoliage Pl "n Plo~Pln P~ 1 1o .=2ma 0.45 | Vv
P3p, P3¢
V. Low-level output voltage P3 lo=10mA 1.9 v
; ow-level output voltage
ot P 9e e lo,=2mA 0.43
V. Low-level output voltage E lo~10mA 1.6 v
ow-level output voltage
o P 9 loL=2mA 0.4
Vop—V Hysteresis HOLD, RDY, TAOn~TA3n, TBO, 0.4 1
e INTo~INT2, ADrsa, CTSo, CLKo :
Vr4+—Vr— | Hysteresis RESET 0.2 0.5 \
Vi4+—Vs— | Hysteresis Xin 0.1 0.3 \%
High-level input current PO;~P0;, P1o~P17, P2;~P2;,
P3o~P3y, Pdg~Pdy, Pdy,
V=5V A
lin PSo~P57, P6,~P6s, PTo~PT5, ! 5 o~
P77, P8,~P83, P8¢, P87,
XN, RESET, CNVgs, BYTE
Low-level input current POy~P07, P1o~P17, P2,~P2;,
P3g~P3,, Pdg~P4,, P4;,
X V=0V — A
e PSo~P5;, P6;~P6s, P7g~PT, ' S| o~
P77, P8~P83, P8s, P87,
Xin, RESET, CNVsgg, BYTE -
VRam RAM hold voltage When clock is stopped. 2 \
f(Xin)=16MHz,
, , () 12 24 | mA
In single-chip mode | square waveform
tput only pin i =25
lee Power supply current output only pin IS. Ta=25C when clock 1
open and other pins | is stopped. A
are Vss during reset. | T,=g57C when clock 20 “
is stopped.
A-D CONVERTER CHARACTERISTICS (Vcc=5V, Vss=0V, Ta=25C, f(X\y)=16MHz, unless otherwise noted)
Test it Limits Unit
Symbol Parameter est conditions . Typ. Max.
— Resolution Veer=Vcec 8 Bits
— Absolute accuracy Veree=Vcec +3 LSB
Riapper | Ladder resistance Vrer=Vcc 2 10 kQ
tconv Conversion time 14.25 | “s
Veer Reference voltage 2 Vce \
Via Analog input voltage 0 VRer \
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M37703E2BXXXSP
ELECTRICAL CHARACTERISTlCS Voe=5V, Vss=0V Ta=25C, f(Xin)=25MHz, unless otherwise ncted)
Limits
Symbol Parameter Test conditions N Unit
) Min. Typ. Max.
High-level output voltage P0y~P0;, P1o~P1;, P2o~P2;, . .
P3y, P34, P4g~P4,, P4;, !
V. low=—10mA
om P5y~P5;, P~P65, P7g~PT,, | O " 3 v
P77, P8,~P8;, P8s, P87
High-level output voltage P0o~P0;, P1o~P17, P2o~P2;,
Vou igh-lev put voltag o 7, P1o 7 P2o 7, low=—400xA 4,7 v
P3y, P3; .
% High-level output voltage P3 loy=—"10mA 3.1 v
igh-level output voltage
oH 9 put voltage 752 lon=—4001.A 4.8
_ loy=—10mA 3.4 x
V, High-level output voltage E \
oH 9 P 9 Jor=—400A 4.8 :
Low-level output voltage P0,~P0;, P1o~P1;, P2p~P2;,
P3o, P31, P4o~P4;, P4,
V. lo.=10mA
oL P5o~P5;, PB~P6s, PTg~P7,, | O 2 v
P77, P8o~P8;, P8s, P87
Low-level output voltage P0y~P0;, P1o~P17, P2p~P2;,
Vor P 96 PO=POr Plo=Pl7, P2o~=Per 1 1o =2ma. 0.45 v
P3p, P3;
V. Low-level output voitage P3; lou=10mA 1.9 v
ow-level output voltage
o pulvolage ™= lo=2mA _ 0.43
— loc=10mA 1.6
V. Low-level output voltage E \"
oL P 9 loL=2mA 0.4
Vor—V. Hysteresis HOLD, RDY TAON~TA3y, TBON, 0 4 1
™ INT,~INT, ADrra, CTSo, CLKo :
Vr4+—Vy— | Hysteresis RESET 0.2 0.5 \
Vr4+—Vr— | Hysteresis X - 0.1 0.3 \
High-level input current POG~P0;7, P1g~P17, P2g~P2;,
P3y~P3y, Pdg~P4,, P47, '
| V=5V
H PSy~P57, P6,~P6s, PTg~P75, : S| o#A
P77, P8y~P8;, P8s, P87,
Xin, RESET, CNVss, BYTE
Low-level input current POy~P0;7, P1o~P1;, P2~P2;,
P3g~P3;, Pdg~P4,, Py,
1 Vi=0v —5 A
" P5y~P57, P6;~P6s, PTg~PT,, : “
P77, P8,~P8;, P8, P87,
Xin, RESET, CNVsgs, BYTE
VRram RAM hold voltage When clock is stopped. 2 \
f(Xin) =25MHz,
! , (X : 19 38 [ mA
In single-chip mode | square waveform
tput only pin i =251
lcc Power supply current output only pin IS 25°C when clock 1
open and other pins | is stopped. A
are Vss during reset. | T,=85C when clock 20 “
is stopped.
A-D CONVERTER CHARACTER'STICS (Vee=5V, Vgs=0V, Ta=25C, f(X;y) =25MHz, unless otherwise noted)
. Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
—_ Resolution VRer=Vce 8 Bits
— Absolute accuracy Vrer=Vcc *+3 LSB
Riapper | Ladder resistance Vrer=Vec 2 10 kQ
tconv Conversion time 9.12 ”s
Vger Reference voltage 2 Vece \
Via Analog input voltage 0 VReer \'
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TIMING REQUIREMENTS (Voo=5V+10%, Vss=0V, Ta=25T, unless otherwise noted)

External clock input

Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
) Min. Max Min. Max. Min. Max.
tc External clock input cycle time 125 62 40 ns
tw(H) External clock input high-level pulse width 50 25 15 ns
twL) External clock input low-level pulse width 50 25 15 ns
tr External clock rise time 20 10 8 ns
tf External clock fall time 20 10 8 ns
Single-chip mode
Limits )
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
tsu(pop—e) | Port PO input setup time 200 100 60 ns
tsupip—e) | Port P1input setup time 200 100 60 ns
tsu(peo—e) | Port P2 input setup time 200 100 60 ns
tsu(psp—e) | Port P3 input setup time 200 100 60 ns
tsu(pap—e) | Port P4 input setup time 200 100 60 ns
tsu(psp—e) | Port P5 input setup time 200 100 60 ns
tsu(pep—e) | Port P6 input setup time 200 100 60 ns
tsu(pro—e) | Port P7 input setup time 200 100 60 - ns
tsu(psp—e) | Port P8 input setup time 200 100 60 ns
th(e—roD) Port PO input hold time 0 0 0 ns
th(e—pP1D) Port P1 input hold time 0 0 0 ns
th(e—p2p) . | Port P2 input hold time 0 0 0 ns
th(e—PaD) Port P3 input hold time 0 0 0 ns
th(e—PaD) Port P4 input hold time 0 0 0 ns
th(e—esD) Port P5 input hold time 0 0 0 ns
th(e—peD) Port P6 input hold time 0 0 0 ns
th(e—p7D) Port P7 input hold time 0 0 0 ns
th(e—psD) Port P8 input hold time 0 0 0 ns
Memory expansion mode and microprocessor mode
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max Min. Max. Min. Max. )
tsupio—e) | Port P1 input setup time 60 45 30 ns
tsu(p2o—e) | Port P2 input setup time 60 45 30 ns
tsu(rov—g,) | RDY input setup time 70 60 55 ns
tsu(noLo—g,)| HOLD input setup time ’ 70 60 55 ns
th(e—P1D) Port P1 input hold time 0 0 0 ns
th(e—P20) Port P2 input hold time 0 0 0 ns
th(g;—rov) | RDY input hold time 0 0 0 ns
th(s,—HoLp) | HOLD input hold time 0 0 0 ns
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Timer A input (Count input in event counter mode)

\ Limits
Symbol Parameter 8MHz 16MHz © 25MHz Unit
Min. Max. Min. Max. Min. Max.
tc(Ta) TAin input cycle time 250 125 80 ns
tw(TAn) TAin input high-level pulse width 125 62 40 ns
tw(TAL) TAiny input low-level pulse width 125 62 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
te(ta) TAi\ input cycle time 1000 500 320 ns
tw(TAR) TAi input high-level pulse width : 500 250 160 ns
tw(TAL) TAi input low-level pulse width . 500 250 160 ns
Timer A input (External trigger input in one-shot pulse mode)
) Limits
Symbol . Parameter 8MHz 16MHz 25MHz . Unit
Min. Max. Min. Max. Min. Max.
te(ta) TAij input cycle time 500 250 160 ns
tw(TaH) TAin input high-level pulse width 250 125 80 ns .
twita) | TAiw input low-level pulse width 250 125 80 . ns
Timer A input (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
tw(TAH) TAi input high-level pulse width 250 125 80 ns
tw(TaL) TAi input low-level pulse width 250 125 80 ns
Timer A input (Up-down input in event counter mode)
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
tc(up) TAioyr input cycle time 5000. 2500 2000 ns
tw(upH) TAioyr input high-level pulse width 2500 1250 1000 ns
tw(upL) TAiour input low-level pulse width ’ i 2500 1250 1000 ns
tsu(up-Ty) TAioyr input setup time 1000 500 400 ns
thirgur) | TAiour input hold time L 1000 500 400 ns
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Timer B input (Count input in event counter mode)

Limits
Symbol ) Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
te(re) TBO)y input cycle time (one edge count) - 250 125 80 ns
twiTeH) TBO input high-level pulse width (one edge count) 125 62 40 ns
twiTeL) TBO,y input low-level pulse width (one edge count) 125 ' 62 40 ns
te(re) TBOyy input cycle time (both edges count) 500 250 160 ns
twiTeH) TBOy input high-level pulse width (both edges count) 250 125 80 ns
tw(TeL) TBO input low-level pulse width (both edges count) 250 125 © 80 ns
Timer B input (Pulse period measurement mode)
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min, ‘Max.
tc(te) TBOw input cycle time 1000 500 320 ns
tw(TBH) TBOy input high-level pulse width 500 250 160 ns
tw(TBL) TBOy input low-level pulse width 500 250 160 ns
Timer B input (Pulse width measurement mode)
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
te(re) TBOy input cycle time 1000 500 320 ns
tw(TBH) TBOy input high-level pulse width . : 500 250 160 ns
twiteL) TBO)y input low-level pulse width 500 250 160 ns
A-D trigger input
Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
\ Min. Max. Min. Max. Min. Max. .
tc(ap) . ADtrg input cycle time (minimum allowable trigger) 2000 1000 1000 ns
tw(aDL) ADrra input low-level pulse width ] 250 125 125 ns
Serial I/O
. Limits
Symbol Parameter 8MHz 16MHz 25MHz Unit
. ‘ ‘ Min. Max. Min. Max. Min. Max.
toew CLKo input cycle time : 500 250 200 ns
tw(ckH) CLKy input high-level pulse width . . 250 . 125 100 ’ ns
tw(ckL) CLK, input low-level pulse width . ) ) - 250 125 100 ns
td(c—aq) TxDg output delay time 150 - 9 80 ° ns
thic—a) TxDg hold time 30 30 - 30 ) ns
tsu(p—c) RxDy input setup time ) ) 60 30 20 ) ns
th(c—b) RxDy input hold time 90 90 90 ns
External interrupt INTj input
Limits
Symbol Parameter . 8MHzZ . ‘16MHz 25MHz Unit
: Min. Max. Min. ' |. Max. Min. Max.
tw(INH) INT; input high-level pulse width | 250 250 250 " ns
tw(nL) INT; input low-level pulse width 250 250 250 ns
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SW'TCH'NG CHARACTER'ST'CS (Vee=5V+10%, Vss=0V, Ta=25C, unless otherwise noted)
Single-chip mode

Limits
Symbol Parameter ‘ Test conditions 8MHz 16MHz 25MHz Unit
’ Min Max. Min Max. Min Max
td(e—PoQ) Port PO data output delay time 200 100 80 ns
td(e—P1Q) Port P1 data output delay time 200 100 80 ns
td(e—P2qQ) Port P2 data output delay time 200 100 80 ns
td(e—r3Q) Port P3 data output delay time : 200 100 80 ns
td(e—P4aq) Port P4 data output delay time Fig. 1 ’ 200 100 80 ns
td(e—psQ) Port P5 data output delay time 200 100 80 ns
td(e—PsQ) Port P6 data output delay time 200 100 ‘| 80 | ns
td(e—p7Q) Port P7 data output delay time 200 100 80 ns
td('E_paQ) Port P8 data output delay time 200 100 . 80 ns
Memory expansion mode and microprocessor mode (when wait bit=*1")
] Limits
Symbol Parameter Test conditions 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.

td(PoA—E) Port PO address output delay time 100 | 30 12 ns
td(e—p1Q) Port P1 data output delay time (BYTE="L") 110 70 .45 ns
tpxz(e—p1z) | Port P1 floating start delay time (BYTE="L") 5 -5 5 ns
td(p1a—E) Port P1 address output delay time 100 30 12 ns
td(pia—aLe) | Port P1 address output delay time ’ 80 24 5 ns
td(e—p202) Port P2 data output delay time 110 70 45 ns
tpxz(e—p2z) | Port P2 floating start delay time 5 5 5 ns
td(p2a—E) Port P2 address output delay time 100 30 12 ns
td(p2a—aLe) | Port P2 address output delay time 80 24 5 ns
td(aLE—E) ALE output delay time 4 4 4 ns
tw(aLE) ALE pulse width 90 35 22 ns
td(sme—e) | BHE output delay time 100 30 20 ns
td(rR/w—E) R/W output delay time Fig. 1 100 30 20 ns
tde—¢ #1 output delay time 0 30 0 20 0 18 ns
th(e—PoA) Port PO address hold time 50 25 18 ns
thcaLe—p1a) | Port P1 address hold time (BYTE="L") 9 9 9 ns
th(e—p1Q) Port P1 data hold time (BYTE="L") 50 25 18 ns
tpzx(E—p1z) | Port P1 floating release delay time (BYTE="L") ‘ 50 25 18 ns
th(e—p1a) Port P1 address hold time (BYTE="H") 50 ’ 25 18 ’ ns
th(aLe—p2a) | Port P2 address hold time 9 9 9 ) ns
th(e—p2q) Port P2 data hold time 50 25 18 ns
tpzx(E—p2z) | Port P2 floating release delay time B 50 25 18 ns
th(e—BHE) BHE hold time 18 18 18 ns
th(e—r/w) | R/W hold time 18 18 18 ns
twew) E pulse width ' 220 9% 50 ns
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Memory expansion mode and microprocessor mode (when wait bit = “0”, and external memory ayea accessed)

Limits
Symbol Parameter Test conditions 8MHz 16MHz 25MHz Unit
Min. Max. Min. Max. Min. Max.
td(poa—g) Port PO address output delay time 100 30 12 ns
td(e—p1q) | Port P1 data output delay time (BYTE="L") 110 70 45 ns
texz(e—p1z) | Port P1 floating start delay time (BYTE="L") 5 5 5 ns
td(p1a—E) Port P1 address output delay time 100 30 12 ns
td(p1a—aLe) | Port P1 address output delay time 80 24 5 ns
td(e—p2q) Port P2 data output delay time . 110 70 45 ns
tpxz(e—p2z) | Port P2 floating start delay time . 5 J l 5 5 ns
td(p2a—g) Port P2 address output delay time 100 } 30 ) 12 ns
td¢p2a—aLe) | Port P2 address output delay time 80 J 24 } 5 ns
td(ALE—E) ALE output delay time 4 | 4 4 ns
tw(aLe) ALE pulse width 90 35 22 ns
td(eme—e) | BHE output delay time 100 30 | 20 ns
td(rR/w—g) R/W output delay time Fig. 1 100 30 | 20 ns
td(e—s,) ¢, output delay time 0 30 0 20 0 18 ns
th(e_poay | Port PO address hold time 1 50 25 18 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") ] 9 9 9 ns
thce_p1q) | Port P1 data hold time (BYTE="L") [ 50 25 18 ns
tpzx(e_p1z) | Port P1 floating release delay time (BVTE="LT} 50 25 18 ns
th(e—p1a) Port P1 address hold time (BYTE="H") - 50 25 18 ns
th(aLe—p2a) | Port P2 address hold time 9 9 9 ns
th(e—p2q) Port P2 data hold time 50 25 18 ns
tpzx(e—p2z) | Port P2 floating release delay time 50 25 ‘ 4L 18 ns
th(e—BHE) BHE hold time } 18 18 ’ ! 18 ns
the—rwy | R/W hold time . [ 18 18 | | 18 ns
twew) E pulse width [ 470 220 | | 130 ns
!
PO o
P1
P2 —
p3 _ 100pF
P4
Ps a
P6
P7
P8
#1
E
Fig. 1 Testing circuit for ports PO~P8, ¢,
) MITSUBISHI 3—45
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M37703E2 XXXSP,M37703E2AXXXSP
M37703E2BXXXSP

'PROM VERSION of~M37703M2-XXXSP,M37703M2AXXXSP,M37703MZBXXXSP

TIMING DIAGRAM . vt '
Single-chip mode ' tw) twiw) ¢
f(Xin) ‘ \
E /

Port PO output
Port PO input
Port P1 output
Poﬁ P1 input
Port'P2 output
‘ Port P2 input
Port P3 output

Port P3 input

Port P4 output

Port P4 inp}ut -
Port PS5 output
Port F;s input

'P‘ort P6 output

Port P6 input

Port P7 output

Port P7 input
Port P8 output

PortvPB input

==l td(e—ro)

'su(mn—s)/F

3\&( E—POD)

‘—" tde-r1q)

b

tsu(pio—E)

j\ the=r10)

le—s td(e—P20)

tsu(p2o—g)

ni

j\ th(e—p2p)

<=1 td(e—rsa)

A

tsu(rsp—e)

=

:j\ th(e—p3p)

le—>] td(e—P4a)

tsu(pan—e)

T

j\ th(e—pap)

e td(e—psa)

A

tsu(psp—g)

L th(e—psD)

ke—>{ td(e-rea)

A

'su(mn 5}

o

-_—* th(e—rep)

= tde—r7a)

)

tsu(pro—e)

|

:k th(e—r7D)

< tde—psa)

tsu(psp—E)

T

j\ th(e—psp)

SalEE



MITSUBISHI MICROCOMPUTERS

M37703E2-XXXSP,M37703E2AXXXSP
M37703E2BXXXSP

PROM VERSION of M37703M2-XXXSP,M37703M2AXXXSP ,M37703M2BXXXSP

toira)
tw(tam)
4
TAin input /
’ tw(TAL)
. | |
towue)
tw(upH)
TAiour input \
/ \ \
tw(upL)
|
TAiour input - \ YV
(Up-down input)
In Event counter mode
TAiy input ' —\
(When count by falling) th(r—up)| tsutup—Ti)
TAi input \ 4
(When count by rising) \_.___/
Teas)
tw(TteH)
. Y
TBO input / \\ \
: tw(TsL)
|
tcan)
' tw(aoL)
ADrgg input \ * \ /
teiex)
tw(ckH)
4
CLK, . \
_—__/ \\ i /(
twickL) ]
thic—a)
TxDo ‘ y
tdic—a)
: | tsuo—c) thic-o)
O\
RxDo ) M .

twanw)
INTj input
twink)

20 msusish | - o
ELECTRIC




MITSUBISHI MICROCOMPUTERS

M37703E2-XXXSP,M37703E2AXXXSP
M37703E2BXXXSP

PROM VERSION of M37703M2-XXXSP,M37703M2AXXXSP,M37703M2BXXXSP

1

Memory expansion mode and microprocessor mode

(When wait bit = “1")

P N e

mi
N
~
~
1
I
i
|
I
I
|
I
1
I
|
I
|
|
I
]
I
|
I
I
|
|
|
|
|

RDY input ’ \
\

tsu(rov—¢ )| th(s,—roY)

(When wait bit = “0")

N A Y a Y e aWa et
—/ .

mi

RDY input \

“su(nov—m) th(¢,—roY)

(When wait bit = “1” or “0” in common)

b / \/

tsu(HoLo—¢ 1)

HOLD input \ ’

th(s ;—HoLD)

Test conditions
* Vee=5V*10%
« Input timing voltage : V, . =1.0V, V;;,=4.0V

s )‘msualsu-n
ELECTRIC
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M37703E2-XXXSP,M37703E2AXXXSP
M37703E2BXXXSP

PROM VERSION of M37703M2-XXXSP,M37703M2AXXXSP,M37703M2BXXXSP

Memory expansion mode and microprocessor mode (When wait bit = “1")

1, 1

t r c
tw) twH) .
1(Xn) WW

’ VARNVARNEY (N /O

tde—¢p) — tde—sp)

E ] twiew) \ Y

Port PO output ’ x Address
(Ag~A7)

td(poa—e)

-
Address X
N

th(e—roa)

th(aLe—poa) LJ;_,{ thee-r1a) tezx(e-p12) texz(e—p1z)
Port P1 output X Address K Data ( Address | B — — — — — - Address
(Ag~A1s5/Dg~Ds) N
(BYTE="L") tdeia-ace) | [ tde—pra)
td(pia—g)
th(e—p1a)
-
Port P1 output x Address - Address
(Ag~Ays)
(BYTE="H") tsutrio—e) th(e—p10)
Port P1 input
thiaLe—p2a) 4 td(e—r2a) texz(e—p2z) tezx(e—p22)
Port P2 output Address Data Address | W ——— — — - Address
t —
(A16~A23/Do~D7) tdronnie) [Ty su(p20—E) e
th(e—p2q) E—P20)
Port P2 input
twiace)
WA ) tdae—e)
Port P3, output . y \ / \
(ALE)
tdisHe—F)
th(e—sHE)
Port P3,; output )V X X
(BHE) -
td(rw—g) the—nw)
Port P3, output
(R/W)
Test conditions
*Vee=5V=*10%
+ Output timing voltage : Vo =0. 8V, Vou=2. 0V
« Port P1, P2 input 1V, =0.8V, Viy=2.5V
+ Port P4, input TVL=1.0V, Viy=4.0V
MITSUBISHI

' ELECTRIC 349
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M37703E2 XXXSP,M37703E2AXXXSP
- | M37703E2BXXXSP

PROM VERSION of M37703M2-XXXSP,M37703M2AXXXSP,M37703M2BXXXSP

Memory expansion mode and microprocessor mode (When wait bit = “0”, and external memory area is accessed)

e

td(e—gp < C
_ e twien) tdie— )

. ' \ f 1 y

the—roa) 3| [ td(Poa—e)

Port PO output X X
(Ag~A7) X : Address Address

th(ALE—PtA)le thie—r1a) fe) texz(e—P12) tezx(e~pP12)
Port P1 output t %
(Ag~A15/Dg~Dys) . ) Addr Data ><Addr ess) Address
(BYTE="L") v \

lk—>1 td(e—P10)

td (P1A—ALE) .

Port P1 output . the—p1a) 3 [E2tdp1a—e)
: s
(Rg~~Ass) x Address Address
(BYTE="H") )
tsucpio—g) <—>{th(e—riD)

Port P1 input

) ' th(aLE—P2A) <1 thie—r20) toxz(e—P22) tezx(e~P2z)
Port P2 output
(Ay6~Az3/Do~D7) ‘x Addres x Data Address, Address
tsu(pzp—€)
. . . e B
@9] tdpoa—e) h(e—P2D)

tdcrza—ace)| | tde—r2a)

Port P2 input
twiaLe)
'
le— 1, -~
Port P3, output ; d(ALE-E)
(ALE)
td(eHE—E)
> th(e—sHe)

Port P3, output i \
(BHE) )1 (

. derw—e)

the—rw)

Port P3, output

(R/W)
Test conditions
“Voo=5V£10%
+ Output timing voltage : Vo, =0.8V, Vo,=2. 0V
* Ports P1, P2 input SV =0.8V, v =2.5v
« Port P4, input S Vie=10V, V=40V
3—50 : MITSUBIS
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MITSUBISHI MICROCOMPUTERS

M37703E4-XXXSP,M37703E4AXXXSP
M37703E4BXXXSP

PROM VERSION of M37703M4-XXXSP,M37703M4AXXXSP,M37703M4BXXXSP

DESCRIPTION

The M37703E4-XXXSP, M37703E4AXXXSP and M37703E4BXXXSP
are single-chip microcomputers designed with high-perfor-
mance CMOS silicon gate technology. These are housed in
a 64-pin shrink plastic molded DIP. The features of these
chips are similar to those of the M37703M4-XXXSP,
- M37703M4AXXXSP and M37703M4BXXXSP except that
these chips have a 32K-byte PROM built in.

These single-chip microcomputers have a large 16M bytes
address space, three instruction queue buffers, and two
data buffers for high-speed instruction execution. The CPU
is a 16-bit parallel processor that can also be switched to
perform 8-bit parallel processing. These microcomputers
are suitable for office, business and industrial equipment
controller that require high-speed processing of large data.
Since general purpose PROM writers can be used for the
built-in PROM, these chips are suitable for small quantity
production runs.

The differences between M37703E4-XXXSP, M37703E4AXXXSP
and M37703E4BXXXSP are the external clock input frequen-
cy as shown below. Therefore, the following descriptions
will be for the M37703E4-XXXSP unless otherwise noted.

Type name External clock input frequency
M37703E4-XXXSP 8 MHz
M37703E4AXXXSP 16MHz
M37703E4BXXXSP 25MHz

The M37703E4-XXXSP has the same functions as the
M37703E2-XXXSP except for the memory size.

FEATURES ,

® Number of basic instructions:---««««--wwrrrrrrreeremerieeeee 103

® Memory size PROM (one time) «++-«+-+eee 32K bytes
RAM ................................ 2048 bytes

® |nstruction execution time
M37703E4-XXXSP
(The fastest instruction at 8 MHz frequency) «+-* 500ns
M37703E4AXXXSP
(The fastest instruction at 16 MHz frequency)---* 250ns
M37703E4BXXXSP
(The fastest instruction at 25 MHz frequency)--* 160ns

[ Si_ngle power supply ..................................... 5\/—_0-10%
® Low power dissipation (at 8 MHz frequency)

B PP PPN 30mW (Typ.) .
@ IntErrupts «+ooeoeeeee e 19 types 7 levels
® Multiple function 16-bit timer «««++t-soerereeernereeennes 5+3
® UART (may also be synchronous) ««--««««-eseereeeeeeeenes 2
® 8-bit A-D converter =+ w-ssreeisesees 4-chanrzl inputs
® 12-bit watchdog timer
® Programmable input/output

(ports PO, P1, P2, P3, P4, P5, P6, P7, P8)+wweeeenneee 53

PIN CONFIGURATION (TOP VIEW)
AVce Vee
Veer — +> P8,/CTSo/RTS,
AVss « P8,/CLK,
P7;/AN;/ADtrg +* ++ P8,/RxDy
P7,/AN, +> : 160] +> P83/TxD,
P7,/AN, +» . +> P8g/RxD;
P70/AN, +» 58] +» P8,/TxD;
P65/TBO > > P0o/Ag
P64/INT, > 156] ++ PO, /A,
P63/INT, + [55] ++ PO,/A,
P6,/INT, +> > POs/As
P/TASn 2 = =z = > P04/A,
P5¢/TA30ut +* @ QL 9 +> P0s/As
PssTAzn <[] N & [« POs/As
PS/TA2ur ] @ o Mo 1 [+ PO/A;
Poa/TAl «+[E] &7 £ 7 £ [Bl++ P1o/As/D,
Psu/TAtour e+ X & X [@« P1,/A¢/Ds
P5{/TAO\y + x (>/<> é +* P12/A1¢/D1o
P5o/TAOouT +* % T U [@]+ P13/A4/Dyy
P4,/DBC* + 145] «> P1,/A1,/D1
Pdy/ ¢, + [44] > P15/A13/Dy3
P4,/RDY + > P1/A14/Dys
P4o/HOLD + > P1,/A5/Ds
BYTE — [41] > P2y/A16/Dq
CNVsg 40] <> P2,/A,7/D,
RESET — > P2,/A1s/D,
Xin — > P23/A16/Dg
Xour > P2,/A0/Dy
E+ +> P24/Az/Ds
Vss + P24/A24Dg
P3,/ALE +> > P2,/A/D;
P3,/BHE + + P3,/R/W
Outline 64P4B
* ! Used in the evaluation chip mode only

APPLICATION

Control devices for office equipment such as copiers,

prin-

ters, typewriters, facsimiles, word processors, and personal

computers

Qontrol devices for industrial equipment such as ME,

communication, and measuring instruments

NC,

THE FUNCTIONS AND CHARACTERISTICS
The M37703E4-XXXSP has the same functions and charac-,
teristics as the M37703E2-XXXSP except for the ROM and

'RAM size. Refer to the section on the M37703E2-XXXSP.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM.

(1) M37703E4-XXXSP writing to PROM order confirmation

form
(2) 64P4B mark specification form for one time PROM
(3) ROM data (EPROM 3sets)

A
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M37703E4-XXXSP,M37703E4AXXXSP

M37703E4BXXXSP

PROM VERSION of M37703M4-XXXSP,M37703M4AXXXSP,M37703M4BXXXSP

0d uod Ld uod

. Sd uod

2d wod £d pod vd Hod 9d ‘wod /d wod 8d wod
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1 U DT

Uil

I I A
_

gOuU UUL 1] _

|(8)20104005 a-v] r (6)0 LHYN
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MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM

ORDERING METHOD

MASK ROM ORDERING METHOD

Mitsubishi Electric corp. accepts order to transfer EPROM
supplied program data into the mask ROMs in single-chip
16-bit microcomputers. When placing such order, please
submit the information described below.
. Mask ROM Order Confirmation Form:««--c-se-eeeeee
(There is a specific form to be used for each model.)

2. Data to be written into mask ROM -« oeeeeeveeee EPROM
(Please provide three sets containing the identical
data.)

3. Mark SpeCification Form «rooseerrrrereeeennaniiiaiiiin, 1 set

NOTES

(1) Acceptable EPROM type
Any EPROM made by Mitsubishi Electric corp. that is
listed in the Mask ROM Order Confirmation Form may
be used. : '

(2) EPROM window labeling
Please write the model name and the identification
code (A, B, C) on the label for each of the three sets
of data EPROMs provided. ’

Example : Label

:
M37702 M37702 M37702
M2 M2 M2 Type
-XXXFP -XXXFP -XXXFP
® © Identification
code for each
of three sets

Calculation and indication of check sum code

Please calculate the total number of data in words in
the EPROM, and write the number in 4-digit hexade-
cimal form in the check sum code field of the Mask
ROM Order Confirmation Form.

Options } :

Refer to the appropriate data book entry and write the
desired options on the Mask ROM Order Confirmation
Form.

Marking specification method

The permissible marking specifications differ depend-
ing on the shape. of package. Please fill out the Mark-
ing Specification Form and attach it to the Mask ROM
Order Confirmation Form.

3)

OUTLINE OF ORDER PROCESSING
Mitsubishi Electric corp. will produce the mask ROM if at
least two of the three EPROM sets submitted contain iden-
tical data.
If we find error when the submitted EPROMs are com-
pared, we will contact your representative. Thus, we
assume responsibility only when we produce the mask
ROMs that contain data other than the data correctly pro-
vided by the customer.
Mitsubishi. Electric corp. uses an automatic mask ROM de-
sign program to generated the forlling:

1 : Drafting data for mask ROM production;

2 : ROM code listing or EPROM for mask ROM produc-

tion error check work;

3 : Mask ROM test program.

. The chart below shows the flow of mask ROM production.

From customer

Confirmation| ‘ ‘
form EPROM ,
(3 sets) I

Object program [::">
generation '

i

MELPS 7700 MASK ROM DEVELOPMENT CAD SYSTEM

Mitsubishi Electric corp.

: NO Mask ROM
f_—___> automatic design
program

YES

U

‘_L______‘
o

EPROM

NO Order make

1

0

Mask drafting data ROM test program

Error ?

Mask

process

©® Wafer test

® Final test

Mask ROM

Acceptance

® QA test

Wask ROM o
9
process

EX




MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
- ORDERING METHOD

GZZ—SH02—45A<99A0> : ) {

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM Mask ROM number | l
S|NGLE-CHIP 16-BIT MICROCOMPUTER M37702M2-XXXFP —
ate :
MITSUBISHI ELECTRIC Section head| Supervisor
§ signature signature

Note : Please fill in all items marked

Customer

TEL gfﬁi%?"s'b‘e Supervisor

Company
namg . ( )

Issuance
signatures

Date

issued Date -

1.

Confirmation

Specify the name of the product being ordered and the type of EPROMs submitted.

Three sets of EPROMSs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this-data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ-from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMSs submitted. :

Checksum code for entire EPROM areas [ (hexadecimal notation)

EPROM Type :

(1) Set “FF4¢” in the shaded area.
[0 27256 J 27512 (2) Address 046 to 1046 are the area for storing the

data on model designation and options. This area

0000 ' [ — ]0000 must be written with the data shown below.
>1 0010 . Details for option data are given next in the sec-
tion describing the STP instruction option.
Address and -data are written in hexadecimal
notation.
Address Address Address
2D |Option data] 10

1C000

DATA 16K

v}

>

4

>
l_g__J

w

w

7FFF | FFFF

2.

3.

X 4.

[}

(=]
NoOoOoswWN—=O

m

M
MTmMOO ®@>»©o

STP instruction option
One of the following sets of data should be written to the option data address (104¢) of the EPROM you have
ordered. Check @ in the appropriate box.

[0 STP instruction enable Address 104
[0 STP instruction disable Address 104

Mark specification

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702M2-XXXFP) and attach to the Mask ROM Order Con-
firmation Form. ‘

Comments

S



MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—46A<99A0>

" MELPS 7700 MASK ROM ORDER CONFIRMATION FORM Mask ROM number | |

SINGLE-CHIP 16-BIT MICROCOMPUTER M37702M2AXXXFP

Date :
M'TSUB|SH| ELECTRIC Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked3%

Responsible .
Company TEL . |officer Supervisor
name ( ) 39
% | Customer § ‘E
» €
Date . »n 2
issued Date - @
# 1. Confirmation
‘Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMs submitted.
Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type : '
(1) Set “FFs6” in the shaded area.
] 27256 J 27512 (2) Address 0:6 to 1045 are the area for storing the
data on model designation and options. This area
] 0000 l 0000 must be written with the data shown below.
b s 0010 7 0010 Details for option data are given next in the sec-
tion describing the STP instruction option.
/ Address and data are written in hexadecimal
T 4000 notation.
- Address Address Address
DATA 16K [ 4D | 0 41 8 10
33 1 FF 9
J 37 2 FF A
L I7FFF 37 3 FF B
30 4 FF (]
32 5 FF D
4D 6 FF E
% 2. STP instruction option 32 / FF F
One of the following sets of data should be written to the -option data address (1045) of the EPROM you have
ordered. Check @ in the appropriate box.
(] STP instruction enable Address 1046
[0 STP instruction disable Address 1046
% 3. Mark specification ; ) : :
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702M2AXXXFP) and attach to the Mask ROM Order Con-
firmation Form. . )
% 4. Comments '

, * MITSUBISH s




MITSUBISHI MICROCOMPUTERS |

'MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—47A< 99A0 >

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM Mask ROM et | !
'SINGLE-CHIP 16-BIT MICROCOMPUTER M37702M2BXXXFP —
| MITSUBISHI ELECTRIC T e
) §- signature signature
[}
;

Note : Please fill in all items marked

Customer

: Re sibl .
TEL otficar o 0'¢ | Supervisor

Company .
name ( )

Date
issued

Issuance
signatures

Date :

" EPROM Type "

Confirmation ‘

Specify the name of the product being ordered and the type of EPROMs submitted.

Three sets of EPROMSs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this. data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)

(1) Set “FFys" in the shaded area.

0010

[0 27256 [ 27512 (2) Address 04 to 104 are the area for storing the
‘ data on model designation and options. This area
0000 0000 ' must be written with the data shown below.
777 e b7 0010 ) Details for option data are given next in the sec-
/ / : tion describing the STP instruction option.
// / Address and’ data are written in hexadecimal
I Y notation. ,
W i KeYs 14 1)) Address. Address Address
DATA 16K 4D [Option data] 10

DATA 16K 33

. | 37
7FFF FFFFJ 37

% 2.

%3,

4.

[
o

NO O WN — O
mn
m

MMOOW®@>»©m®

STP instruction option
One of the following sets of data should be written to the option data address (104¢) of the EPROM you have
ordered. Check @ in the approprlate box.

[0 STP instruction enable " [ 01 | Address 1046
[J  STP instruction disable Address101e>

Mark specification

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702M28XXXFP) and attach to the Mask ROM Order Con-
firmation Form.

Comments

i



MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—36A<98A0>

Mask ROM number l I

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER M37702M4-XXXFP

Date :
MITSUBISHI ELECTRIC Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked%

Responsible :
TEL A Supervisor
Company ” officer P

name ( ) S
% | Customer §.g

o €
Date . 8D
issued Date - @

% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMSs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
- (1) Set “FFyg” in the shaded area.
[J 27512 (2) Address 04 to 104¢ are the area for storing the
' data on model designation and options. This area
[~ 0000 must be written with the data shown below.

| 0010 ‘ Details for option data are given next in the sec-
] tion describing the STP instruction option.
Address and data are written in hexadecimal

notation.
1 8000 Address Address Address
; j 4D 0 2D 8 10

DATA 32K | 83 |1 FF_| 9
J 37 |2 FE_| A
FFFF 37 3 FF B
30 | 4 FF_| C
32 5 FF D
4D 6 FF E
34 7 FF F

% 2. STP instruction option
- One of the following sets of data should be written to the option data address (106) of the EPROM you have
ordered. Check @ in the appropriate box.

[0 STP instruction enable Address 1046
[0 STP instruction disable Address 1046

% 3. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N- Mark Specification Form (for M37702M4-XXXFP) and attach to the Mask ROM Order Con-
firmation Form. ‘

% 4. Comments

*, MITSUBISHI 4—7
ELECTRIC |




MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM

ORDERING METHOD

GZZ—SH02—37A<98A0>

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER M37702M4AXXXFP

MITSUBISHI ELECTRIC

Mask ROM number ] |

Date :
Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked

TEL Responsible | supervisor
Company o @ officer
name ( ) e g
* | Customer S B
@ €
Date . 2 2
issued - Date - @

% 1. Confirmation
Specify the name of the product being ordered and the type
Three sets of EPROMs are required for each pattern (Check

of EPROMSs submitted.
@ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products

we produce differ from this data. Thus, the customer must
tained in the EPROMS submitted.

be especially careful in verifying the data con-

Checksum code for entire EPROM areas

(hexadecimal notation)

EPROM Type :

(1)
d 27512 (2)

0000
0010

Set “FF4¢” in the shaded area.
Address 046 to 1045 are the area for storing the

~ data on model designation and options. This area

must be written with the data shown below.
Details for option data are given next in the sec-
tion describing the STP instruction option.
Address .and data are written in hexadecimal
notation.

4 8000 Address Address Address
: 4D 0 41 8  [option data] 10

DATA 32K 33 1 FF 9
37 2 FF A
| FFFF 37 3 FF B
30 4 FF C
32 5 FF D
4D 6 FF E
34 7 FF F

% 2. STP instruction option

One of the following sets of data should be written to the option data address (104¢) of the EPROM you have

ordered. Check @ in the appropriate box.
[0 STP instruction enable Address 1046

[0 STP instruction disable Address 1046

% 3.. Mark specification
Mark specification must be submitted using the correct form

for the type of package being ordered fill out the

appropriate 80P6N Mark Specification Form (for M37702M4AXXXFP) and attach to the Mask ROM Order Con-

firmation Form.
% 4. Comments

s Amrrsuaasm
| ELECTRIC



MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—-SH02—38A<98A0>

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER M37702M4BXXXFP

MITSUBISHI ELECTRIC

Mask ROM number ]

Receipt

Date :
Section head| Supervisor
signature signature

Note :

Please fill in all items marked

Company
name

% | Customer

TEL

Date
issued

Date :

Issuance
signatures

Responsible
officer.

Supervisor

¥ 1. Confirmation

Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMSs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
‘based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMs submitted.

Checksum code for entire EPROM areas

EPROM Type :

O

27512

0000
0010

| 8000 ‘]
3

2K

FFFF_J

¥ 2. STP instruction option

1)
(2)

(hexadecimal notation)

Set “FF4¢” in the shaded area.
Address 046 to 104¢ are the area for storing the
data on model designation and options. This area
must be written with the data shown below.
Details for option data are given next in the sec-
tion describing the STP instruction option.
Address and data are written in hexadecimal

Address

[Option data] 10

notation.
Address Address
4D 0 42 8
33 1 FF 9
37 2 FF A
37 3 FF B
30 4 FF C
32 5 FF D
4D 6 FF E
34 7 | _FF F

One of the following sets of data should be written to the option data address (104¢) of the EPROM you have

ordered. Check @ in the appropriate box.
[0 STP instruction enable
[0 STP instruction disable

¥ 3. Mark specification

Address 1046
Address 1046

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702M4BXXXFP) and attach to the Mask ROM Order Con-

firmation Form.
¥ 4. Comments




MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—51A<99A0>

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM LM%k FOM number | |

SINGLE-CHIP 16-BIT MICROCOMPUTER. M37703M2-XXXSP

Date
MlTSUB|SH| ELECTRK: . ' Section head| Supervisor
a signature signature
o
[}
o
(5}
o

Note : Please fill in all items marked

Company TEL . Responsible | g pervisor
name C ) g0
% | Customer § 2
[
Date . 8o
issued Date : @
% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall.assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMs submitted. .
Checksum code for entire EPROM areas ' (hexadecimal notation)
EPROM Type : '
- (1) Set “FFy¢” in the shaded area.
0 27256 O 27512 v (2) Address 06 to 1046 are the area for storing the
. data on model designation and options. This area
0000 0000 must be written with the data shown below.
bt 0010 : 0010 Details for option data are given next in the sec-
/ tion describing the STP instruction option.
/ Address and data are written in hexadecimal
T 4000 notation.
4 cooo : Address Address Address
DATA 16K h’ 40 | 0 2D | 8  [Option data] 10
DATA 16K 33 1 FF :
J 37 2 FF_| A
7FFF L IFFFF 37 3 FF B
30 4 FF C
33 5 FF D
4D 6 FF E
% 2. STP instruction option 32 / —" FE F
One of the following sets of data should be written to the option data address (10;¢) of the EPROM you have
ordered. Check @ in the appropriate box.
[ STP instruction enable 0146 Address 1046
[0 STP instruction disable Address 104
* 3. Mark specification :
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form (for M37703M2-XXXSP) and attach to the Mask ROM Order Con-
firmation Form. '
% 4. Comments

_ MITSUBISHI
4-10 \ AELECTRIC ,



MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—52A<(99A0>

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM [ ask ROM number | |
SINGLE-CHIP 16-BIT MICROCOMPUTER M37703M2AXXXSP o
ate .
MITSUBISHI ELECTR'C Section head| Supervisor
5 signature signature
‘©
g

Note ! Please fill in all items marked

Responsible :
Company TEL » |officer Supervisor
name ( ) 3 g
% | Customer E Té
Date . 89
issued Date : @
% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMSs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMSs submitted.
Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4¢” in the shaded area.
0 27256 O 27512 (2) Address 0.6 to 1046 are the area for storing the
data on model designation and options. This area
0000 0000 must be written with the data shown below.
oA 0010 0010 petails for' gption. data are givgn next_ in the sec-
/ tion describing the STP instruction option.
/ // Address and data are written in hexadecimal
T 4000 notation.
| cooo Address Address Address
Y | ] b | 0 [ a1 ] 8 10
DATA 16K 33 1 FF :
J J 37 | 2 FF_| A
7FFF FFFF 37 3 FF B
' 30 4 FF C
33 5 FF D
4D 6 FF E
F
¥ 2. STP instruction option 82 ’ FE
One of the following sets of data should be wrltten to the option data address (1046) of the EPROM you have
ordered. Check @ in the appropriate box.
) STP instruction enable Address 1046
[0 STP instruction disable Address 1046
% 3. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form (for M37703M2AXXXSP) and attach to the Mask ROM Order Con-
firmation Form.
% 4. Comments

* MITSUBISHI -1
ELECTRIC ,




MITSUBISHI IﬁICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—53A<99A0>

Mask ROM number ] ’ l

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER M37703M2BXXXSP

. Date :
MlTSUB'SHI ELECTR'C Section head| Supervisor
- signature signature
]
Q
[
[+5

Note . Please fill in all items marked

R ib -
Company TEL ' " Responsible! supervisor
name \ ( ) 3 2
% | Customer § kS
Date . 89
issued Date - :”
% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three. sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in venfylng the data con-
tained in the EPROMSs submitted.
Checksum code for entire EPROM areas , (hexadecimal notation)
EPROM Type : ’ '
‘ » - (1) Set “FF4” in-the shaded area.
0 27256 O 27512 " | (2) Address 06 to 10,5 are the area for storing the
data on model designation and options. This area
0000 0000 must be written with the data shown below.
e 0010 A 0010 Details for option data are given next in the sec-
/ ’ ) . / tion describing the STP instruction option.
/ ‘ Address and data are -written in hexadecimal
T 4000 / notation. :
444 coo0 Address . Address : Address
DATA 16K ‘l 4D 0 42 8 [option data] 10
’ DATA 16K . 33 1 FF
- J _J 37 | 2 FF | A
7FFF L |FFFF 37 3 FF B
i 30 4 FF C
33 5 ‘FF D
4D 6 FF E
% 2. STP instruction option 32 / FF F
One of the following sets of data should be written to the option data address (1016) of the EPROM you have )
ordered. Check @ in the appropriate box.
[0 STPinstruction enable ~ | 01:6 | Address 1046
[0 STP instruction disable Address 1046
% 3. Mark specification’ :
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form (for M37703M2BXXXSP) and attach to the Mask ROM Order Con-
firmation Form.
ES 4 Comments -

-2 ‘ )‘MITSUBISHI



MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM

ORDERING METHOD

GZZ—SH02—42A<98A0>

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER M37703M4-XXXSP

MITSUBISHI ELECTRIC

Mask ROM number I |

Date
Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked?*%

Responsible :
' TEL A Supervisor
Company ° @ officer P
name ( ) S
% | Customer §%
» C
Date . »n o
issued Date : @

% 1. Confirmation

Specify the name of the product being ordeged and the type of EPROMs submitted.

Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-

tained in the EPROMSs submitted.

Checksum code for entire EPROM areas

EPROM Type :

1 27512

0000
0010

1 8000

FFFF

% 2. STP instruction option

’ l (hexadecimal notation)

(1)
()

Set “FF4¢” in the shaded area.
Address 046 to 104 are the area for storing the
data on model designation and options. This area
must be written with the data shown below.
Details for option data are given next in the sec-
tion describing the STP instruction option.
Address and data are written in hexadecimal
notation.

Address Address Address

4D | 0 2D 8  |option data] 10
33 1 FF 9
37 2 FF A
37 3 FF B
30 4 FF o}
33 5 FF D
4D 6 FF E
34 7 FF F

One of the following sets of data should be written to the option data address (10;¢) of the EPROM you have

ordered. Check @ in the appropriate box.

[0 STP instruction enable Address 1046
[0 STP instruction disable Address 1046

% 3. Mark specification

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form (for M37703M4-XXXSP) and attach to the Mask ROM Order Con-

firmation Form.
% 4. Comments

AMITSUBISHI | | 13




MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—43A<98A0>

" MELPS 7700 MASK ROM ORDER CONFIRMATION FORM Mask ROM number | |
SINGLE-CHIP 16-BIT MICROCOMPUTER M37703M4AXXXSP —
MITSUB|SH| ELECTRIC Se(a:::)r; head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked %

% | Customer

Responsible :
TEL Supervisor
Company officer p

name ( . ) )

Issuance
signatures

Date
issued

Date :

1.

Confirmation )

Specify the name of the product being ordered and the type of EPROMSs submitted.

Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)

EPROM Type :

2.

%3.

%4,

(1) Set “FFqg” in the shaded area.
01 27512 (2) Address 046 to 1046 are the area for storing the
data on model designation and options. This area
0000 must be written with the data shown below.
Details for option data are given next in the sec-
tion describing the STP instruction option.
Address and data are written in hexadecimal
notation.

Address Address Address
41 [Option data] 10
FF
FF
FF
FF
FF
FF
FF

0010

8000

w0 oo

FFFF 37

[
o

NoOoOhAWN—O

mTmOO o>

STP instruction option
One of the following sets of data should be written to the option data address (1046) of the EPROM you have
ordered. Check @ in the appropriate box.

[0 STP instruction enable Address 1016

[0 STP instruction disable Address 106
Mark specmcatlon
Mark specification must be submitted usmg the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form (for M37703M4AXXXSP) and attach to the Mask ROM Order Con-
firmation Form.
Comments

4—14
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MITSUBISHI MICROCOMPUTERS

MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—44A<98A0>

MELPS 7700 MASK ROM ORDER CONFIRMATION FORM Mask ROM number | |

SINGLE-CHIP 16-BIT MICROCOMPUTER M37703M4BXXXSP

. Date :
MITSUBISHI ELECTRIC - -
Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked 3

. Responsible :
TEL A Supervisor

Company - officer
name ( ) Q g
% | Customer 55
n S
Date . w2
issued Date - @

% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMSs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce masks
based on this data. We shall assume the responsibility for errors only if the mask ROM data on the products
we produce differ from this data. Thus, the customer must be especially careful in verifying the data con-
tained in the EPROMSs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
. (1) Set “FFq¢” in the shaded area.
[ 27512 (2) Address 04 to 106 are the area for storing the
data on model designation and options. This area
0000 must be written with the data shown below.
0010 Details for option data are given next in the sec-
tion describing the STP instruction option.
Address and data are written- in hexadecimal
notation.
8000 Address Address Address
4D 0 42 8 [Option data] 10
DATA 32K 33 1 FF 9 '
37 2 FF A
| FFFF 37 3 FF B
30 4 FF C
33 5 FF D
4D 6 FF E
34 7 FF F

% 2. STP instruction option
One of the following sets of data should be written to the option data address (1046) of the EPROM you have
ordered. Check @ in the appropriate box.

[0 STP instruction enable Address 1046
(0 STP instruction disable Address 1046

% 3. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form (for M37703M4BXXXSP) and attach to the Mask ROM Order Con-
firmation Form.

% 4. Comments

MITSUBISHI -5
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MELPS 7700 PROM

ORDERING METHOD

MITSUBISHI MICROCOMPUTERS

PROM ORDERING METHOD

Mitsubishi Electric. corp. accepts order to transfer EPROM
supplied program data into the one time PROMs in single-
chip 16-bit microcomputers. When placing such order,

1.

3.

_please submit the information described below.

Writing to PROM Order Confirmation Form

. (There is a specific form to be used for each model.)
. Data to be written into PROM built in-«-«eeeeeeee

EPROM
(Please provide three sets containing the identical
data.)

Mark Specification Form

NOTES

M

Acceptable EPROM type

Any EPROM made by Mitsubishi Electric corp. that is
listed in the Writing to PROM Order Confirmation Form
may be used.

. EPROM window labeling

Please write the model name and the identification
code (A, B, C) on the label for each of the three sets
of data EPROMs provided.

Calculation and indication of check sum code

Please calculate the total number of data in words in
the EPROM, and write the number in 4-digit hexade-
cimal form in the check sum code field of the Writing
to PROM Order Confirmation Form.

Marking specification method

The permissible marking specifications differ depend-
ing on the shape of package. Please fill out the Mark-
ing Specification Form and attach it to the Writing to
PROM Order Confirmation Form.

OUTLINE OF ORDER PROCESSING
Mitsubishi Electric corp. will produce Writing to PROM if at
least two of the three EPROM sets submitted contain iden-
tical data.

Example : Label
If we find error when the submitted EPROMs are com-
"’) pared, we will contact your representative. Thus, we
! assume responsibility only when we produce Writing to
M37702 M37702 hél237702 Type ' PROMs that contain data other than the data correctly pro-
F)%XXFP .E)(ZX)(FP _XXXFP vided by the customer.
~ \dentification  The chart below shows the flow of one time PROM produc--
@ ® © .
code for each - tjon.
of three sets
MELPS 7700 ONE TIME PROM DEVELOPMENT CAD SYSTEM
|
From customer 1 Mitsubishi Electric corp.
Confirmation
form I
EPROM
Object (3 sets) NO
program
generation m @
’ YES
: ROM code
list
® Writing to
PROM
®Final test
T @ Screening
‘ ©® QA test
' 1
4—16 MITSUBISHI



MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH02—54AC99A0>

ROM number ] I

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER .
M37702E2-XXXFP S::::)r; head| Supervisor
MITSUBISHI ELECTRIC signature . signature

Receipt

Note : Please fill in all items marked %

Responsible :
TEL A Supervisor
Company ” officer P

name ( y | 8¢
% | Customer : § 2

2 c
Date . =
issued Date - @

% 1. Confirmation .
Specify the name of the product being ordered and the type of EPROMSs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box). _
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data

contained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4” in the shaded area.
0 27256 0 27512 (2) Address 046 to OF45 are the area for storing the
data on model designation. This area must be
0000 0000 written with the data shown below.
L e Address and data are written in hexadecimal
000F 000F .
/ notation.
//// Address Address
TN 4000 4D 0 2D 8
CLLLALLL A 33 1 FF 9
i cooo_] 37 2 FF A
DATA 16K DATA 16K 37 3 FF B
30 4 FF C
7FFF FFFF 32 5 FF D
i 45 6 FF E
32 7 FF F

¥ 2. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702E2-XXXFP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments




MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH02—55A<99A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM ROM number | ]
SINGLE-CHIP 16-BIT MICROCOMPUTER :
M37702E2AXXXFP s::::;r; head| Supervisor
MITSUBISHI ELECTRIC 5 [sansiire” | signaiire
(5}
o

Note : Please fill in all items marked?

Responsible .
TEL Supervisor
Company ° - officer P

name ( ) o 9
¥ | Customer § ‘g

»n S
Date . ®» 2
issued Date : @

¥ 1. Confirmation
Specify the name of the product being ordered and the type. of EPROMs submitted.
Three sets of EPROMSs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4¢" in the shaded area.
O 27256 0 27512 (2) Address 046 to OF¢ are the area for storing the
‘ data on model designation. This area must be
0000 0000 written with the data shown below.
71 000F 000F Address and data are kwritten in hexadecimal
notation.
Address Address
/ 4D 0 41 8
33 1 FF 9
4000‘, °°°°—1 37 | 2 FF_ | A
DATA 16K DATA 16K 37 3 FF B
~ 'J J 30 | 4 FE_| C
7FFF FFFF 32 5 FF D
45 6 FF E
32 7 FF F

¥ 2. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702E2AXXXFP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments

4—18 ' MITSUBISHI
ELECTRIC



MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH04—07A<0ZA0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM

SINGLE-CHIP 16-BIT MICROCOMPUTER
M37702E2BXXXFP
MITSUBISHI ELECTRIC

ROM number I I
Date :
Section head| Supervisor
a signature signature
©
Q
Q
o

Note :

Please fill in all items marked

Company
name

% | Customer

TEL

Date
issued

Date :

Issuance
signatures

Responsible
officer

Supervisor

% 1. Confirmation

Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas

EPROM Type :
[ 27256 [0 27512

0000 0000

Noook | VWSS 000F
000F // /////'/

7 // /

¢ _ e

4000 l --Z—/—— /cooo
DATA 16K DATA 16K

7FFF FFFF

% 2. Mark specification

)
(2)

(hexadecimal notation)

Set “FF4¢” in the shaded area.
Address 0; to OF,¢ are the area for storing the
data’ on model designation. This area must be
written with the data shown below.
Address and data are written in hexadecimal

notation.
Address
4D 0 42
33 1 FF
37 2 FF
37 3 FF
30 4 FF
32 5 FF
45 6 FF
32 7 FF

MTMOO W@ > © o

Address

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702E2BXXXFP) and attach to the Writing to PROM Order

Confirmation Form.

% 3. Comments

MITSUBISHI
ELECTRIC
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MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH03—-67A<07A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM ROM number | |

SINGLE-CHIP 16-BIT MICROCOMPUTER -
M37702E4-XXXFP SZ:::)r; head| Supervisor
MITSUBISHI ELECTRIC

signature signature

Receipt

Note : Please fill in all items marked 3%

TEL Responsible| gypervisor

Company o |officer p
name ( ) 3 ‘15’
% | Customer 5“‘-’
[

0

Date . w2
issued Date - @

% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMSs submitted.

Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4¢” in the shaded area.
O 27512 (2) Address 04 to OF;¢ are the area for storing the
data on model designation. This area must be
0000 written with the data shown below.
L Address and data are written in hexadecimal
000F notation.
Address Address
4D 0 2D 8
4 33 1 FF 9
8000 37 | 2 FF_| A
DATA 32K 37 3 FF B
30 4 FF C
FFFF 32 5 FF D
45 6 FF E
34 7 FF F

¥ 2. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the

appropriate 80P6N Mark Specification Form (for M37702E4-XXXFP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments

MITSUBISHI



MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH03—70A<07A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM r
SINGLE-CHIP 16-BIT MICROCOMPUTER '
M37702E4AXXXFP
MITSUBISHI ELECTRIC

ROM number l I
Date :
Section head| Supervisor
- signature signature .
<%
@
3]
5]
24

Note : Please fill in all items marked 3%

Company
name

% | Customer

TEL gﬁi‘;‘,’"s'b'e Supervisor

Date
issued

Date :

Issuance
signatures

% 1. Confirmation

Specify the name of the product being ordered and the type of EPROMs submitted.

Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas

EPROM Type :

(hexadecimal notation)

O 27512
0000
/| 000F
8000-W
DATA 32K
FFFF

¥ 2. Mark specification

(1)
()

Set “FF4¢” in the shaded area.

Address 046 to OF;¢ are .the area for storing the
data on model designation. This area must be
written with the data shown below.

Address and data are written in hexadecimal

notation.
Address Address
4D 0 41 8
33 1 FF 9
37 2 FF A
37 3 FF B
30 4 FF C
32 5 FF D
45 6 FF E
34 7 FF F

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702E4AXXXFP) and attach to the Writing to PROM .Order

Confirmation Form.
% 3. Comments

P




MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH03—38A<01A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM oM mumber | ]
SINGLE-CHIP 16-BIT MICROCOMPUTER :
M37702E4BXXXFP SDe::ieor.l head| Supervisor
MITSUBISHI ELECTRIC g |sianature | signatire

Note : Please fill in all items marked

TEL Responsible | gynervisor
Company , Lofficer P
[ |
name ( ) e |4
% | Customer 3 ‘?,
c
Date Date : -‘g %
issued )

¥ 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in venfymg the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4” in the shaded area.
[ 27512 (2) Address 046 to OFy are the area for storing the’
data on model designation. This area must be
0000 written with the data shown below.
757772l 000F ‘ Address and data are written in hexadecimal
/ notation.
Address Address
4D 0 42 8
“ 8000 33 1 FF 9
37 2 - FF A
DATA 32K 37 3 FF B
30 4 FF C
FFFF 32 5 FF D
i 45 6 FF E
¥ 2. Mark specification L 34 |7 FF F

Mark specification must be submitted using_the correct form for the type of package belng ordered fill out the
appropriate 80P6N Mark Specification Form (for M37702E4BXXXFP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments

i




MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH02—58A<99A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM

SINGLE-CHIP 16-BIT MICROCOMPUTER

M37703E2-XXXSP
MITSUBISHI ELECTRIC

Note : Please fill in all items marked

L ROM number 1 |

Date :
Section head| Supervisor
signature signature

Receipt

Company
name

% | Customer

TEL

Responsible

officer Supervisor

Date

issued Date :

Issuance
signatures

¥ 1. Confirmation

Specify the name of the product being ordered and the type of EPROMs submitted.

Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data

contained in the EPROMs submitted.

Checksum code for entire EPROM areas

EPROM Type :
[ 27256 . O 27512 _
0000 0000
/ // 000F | 000F
L2 4000
C000
DATA 16K

DATA 16K

7FFF FFFF

% 2. Mark specification :

)
)

(hexadecimal notation)

Set “FF4¢” in the shaded area.

Address 046 to OF5 are the area for storing the
data on model designation. This area must be
written with the data shown below.

Address and data are written in hexadecimal

notation.
Address Address
4D 0 2D 8
33 1 FF 9
37 2 FF A
37 3 FF B
30 4 FF C
33 5 FF D
45 6 FF E
32 7 FF F

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form for one time PROM (for M37703E2-XXXSP) and attach to the Writ-

ing to PROM Order Confirmation Form.
% 3. Comments

ELECTRIC




MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ~SH02—59A<99A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM ROM mumber | |
SINGLE-CHIP 16-BIT MICROCOMPUTER -
M37703E2AXXXSP SDa'e
. ection head| Supervisor
"MITSUBISHI ELECTRIC a signature signature
[
o
(]
2

Note : Please fill in all items marked 3

Responsible .
TEL : : Supervisor
Company 0 @ officer P

name . ( ) g9
% | Customer : § %

c
Date . 89
issued Date - @

¥ 1. Confirmation ,
Specify the name .of the product being ordered and the type of EPROMs.submitted. .
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMSs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type : :
- (1) Set “FF4¢” in the shaded area.
O 27256 O 27512 (2) Address 04 to OF;¢ are the area for storing the
: data on model designation. This area must be
0000 ] 0000 written with the data shown below. -
7 7777 000F 2| 000F Addrgss and data are 'written in hexadecimal
g . notation.
// ‘ ‘ . Address ' Address
T 4000 4D | O 41 8 .
S e R
DATA - TeK DATA 16K 37 3. FF B
: 30 4 FF C
7FFF FFFF 33 5 FF D
45 6 FF E
32 7 FF F

% 2. Mark specmcatlon
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form for one time PROM (for M37703E2AXXXSP) and attach to the Writ-
ing to PROM Order Confirmation Form.

% 3. Comments

4—24 o : " MITSUBISHI



MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH04—08A<0ZA0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM |_row number | ]
SINGLE-CHIP 16-BIT MICROCOMPUTER : :
M37703E23XXXSP S:::iir; head| Supervisor
MITSUBISHI ELECTRIC g s | sineure
[
o«

Note : Please fill in all items marked

Responsible :
Company TEL v officer Supervisor
name ( ) 3¢
% [ Customer ‘ § E
c
Date . 39
issued Date - e
¥ 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMSs submitted. -

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type : ‘
- (1) Set “FFq6” in the shaded area.
[0 27256 O 27512 (2) Address 045 to OFs¢ are the area for. storing the
i data on model designation. This area must be
0000 0000 " written with the data shown below.

777 777 000F 7 000F Addrgss and data are written in hexadecimal

notation. o

// Address Address
T 4000“’ . 4D 0 42 8
p 33 1 FF 9
€000

37 2 FF A

DATA 16K DATA 16K 37 3 FE B

J 30 4 FF C

7FFF FFFF 33 5 FF D

45 6 FF E

% 2. Mark specification ) R / FF F . )
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form for one time PROM(for M37703E2BXXXSP) and attach to the Writ-
ing to PROM Order Confirmation Form.
% 3. Comments

ELECTRIC




MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH03—69A< 07A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM " ™" ]
SINGLE-CHIP 16-BIT MICROCOMPUTER ‘
M37703E4-XXXSP Date :

Section head| Supervisor
signature signature

MITSUBISHI ELECTRIC

Receipt

Note : Please fill in all items marked

Responsible ;
TEL A Supervisor
Company . Lofficer P

name ( ) g9
% | Customer g %

2 c
Date . 2.0
issued Date : ®

% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate. box).
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas . (hexadecimal notation)
EPROM Type :
(1) Set “FFq¢” in the shaded area.
O 27512 (2) Address 045 to OF¢ are the area for storing the
data on model designation. This area must be
0000 written with the data shown below.
77777 7 000F Address and data are written in hexadecimal
/ notation.
Address Address
. 4D 0 2D 8
- 37 2 FF A
DATA 32K ) 37 3 FF B
30 4 FF C
FFFF ) 33 5 FF D
45 6 FF E
34 7 FF F

% 2. Mark spegification .
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification FornT for one time PROM (for M37703E4-XXXSP) and attach to the Writ-
ing to PROM Order Confirmation Form.

% 3. Comments

ELECTRIC



MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH03—68A<07A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER

M37703E4AXXXSP
MITSUBISHI ELECTRIC

ROM number l |
Date
Section head| Supervisor

5 signature signature

®

o

@

2

Note : Please‘fill in all items marked

Responsible :
TEL Supervisor
Company o, |officer P

name ( ) 3 g
% | Customer § T

c
o
Date . @ D
issued Date : @

% 1. Confirmation

Specify the name of the product being ordered and the type of EPROMs submitted.

Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).

Iif at least two of the three sets of EPROMs submitted contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data

contalned in the EPROMs submﬂted

Checksum code for entire EPROM areas

EPROM Type :
[ 27512
0000
/| 000F
8000
DATA 32K
FFFF

¥ 2. Mark specification

(hexadecimal notation)

)
(2)

Set “FF46" in the shaded area.

Address 046 to OFs are the area for storing the
data on model designation. This area must be
written with the data shown below.

Address and data are written in hexadecimal

notation.
Address Address
4D 0 41 8
33 1 FF 9
37 2 FF A
37 3 FF B
30 4 FF C
33 5 FF D
45 6 FF E
34 7 FF F

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form for one time PROM (for M37703E4AXXXSP) and attach to the Writ-

ing to PROM Order Confirmation Form.
% 3. Comments




MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM ORDERING METHOD

GZZ—SH03—41A<01A0>

MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM oM number | |
SINGLE-CHIP 16-BIT MICROCOMPUTER :
M37703E4Bxxxsp . Sc;:::)r; head| Supervisor
MITSUBISHI ELECTRIC g sianaie dgnetre
[)
o

Note : Please fill in all items marked

Responsible :
TEL 4 Supervisor
Company _ 0 @ officer P

name ( ) o g
% | Customer S s

c
(73
Date . o 2
issued Date : @

% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box).
If at least two of the three sets of EPROMs submitted' contain the identical data, we will produce writing to
PROM based on this data. We shall assume the responsibility for errors only if the written PROM data on the
products we produce differ from this data. Thus, the customer must be especially careful in verifying the data
contained in the EPROMs submitted.

Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4” in the shaded area.
O 27512 (2) Address 046 to OF;s are the area for stonng the
data on model designation. This area must be
0000 written with the data shown below.
R Address and data are written in hexadecimal
000F )
/ notation.
/ Address Address
4D 0 42 8
“48000 33 1 FF 9
37 2 FF A
DATA 32K 37 3 FF B
30 4 FF C
FFFF 33 5 FF D
45 6 FF E
34 7 FF F

¥ 2. Mark specification
Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate 64P4B Mark Specification Form for one time PROM (for M37703E4BXXXSP) and attach to the Writ-
ing to PROM Order Conflrmatlon Form.

% 3. Comments




MITSUBISHI MICROCOMPUTERS

MARK SPECIFICATION FORM

MARK SPECIFICATION FORM

Mark specification format differs depending on the pack-
age type.

Fill out the Mark Specification Form for the package type
being ordered, and submit the form with the Mask ROM
Confirmation Form.

- @ MITSUBISHI = e
}\ELECTRIC : 4=29




MITSUBISHI VMICROCOMPUTERS

MARK SPECIFICATION FORM

64P4B (64-PIN SHRINK DIP) MARK SPECIFICATION FORM

Mitsubishi IC catalog name

Please ():hoose one of the marklng types below (A, B, C), and enter the Mitsubishi IC catalog name and the special mark (if
needed

A. Standard Mitsubishi Mark-
(2Nilalalalalalalalalalalalalalalalalalalalalwlalalalalalalalalalogs)

Mitsubishi product number

D ; _ (6-digit)

KX ) et Mitsubishi IC catalog name

@ UUUUUUUIUUUUUUUD UOUUDUUUUUUUDTUUT @
B. Customer s Parts Number + Mitsubishi IC Catalog Name

@ faTan —Customer s Parts Number
nnnﬁnﬁﬁﬂﬁﬁﬁnﬂnhhnmﬁmﬁmmnnnﬁﬁm @ Note : The fonts and size of

N characters are standard
- Mitsubishi type.
A ) — — —Mitsubishi IC catalog name
Mitsubishi product number
(6-digit)

@

®

Note1 : The mark field should be written right aligned.
2 : The fonts and size of characters are standard Mitsubishi type.

3: Customer' s parts number can be up to 19 alphanumeric characters for capital letters, hyphens, commas, periods and
so on.

4 : If the Mitsubishi logo A is not required, check the box on the right. )
: ! A Mitsubishi logo is not required

[]

C. Special Mark' Required-
@nnnmnmnnnnnnmmmmmmnmnmmnm ®

D

) UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUL )

Note1 :1f special mark is to be printed, indicate the desired layout of the mark in the upper figure. The layout wnII be dupli-
cated technically as close as possible. Mitsubishi product number (6-digit) and Mask ROM number (3-digit) are al-
ways marked for sorting the products.

2:If special character fonts (e. g., customer's trade mark logo) must be used in special mark, check the box on the :
right.

For the new special character fonts a clean font onglnal (ldeally logo drawing) must be submitted.
: - Special character fonts required

[]

— : )‘msualsm



MITSUBISHI MICROCOMPUTERS

MARK SPECIFICATION FORM

80P6N (80-PIN QFP) MARK

SPECIFICATION FORM

Mitsubishi IC catalog name 1

Please choose one of the marking types below (A, B, C), and enter the Mitsubishi IC catalog name and the special mark (if

needed).

A. Standard Mit

B. Customer's

C. Special Mark Required

subishi Mark

Mitsubishi product
number (6-digit)

==

— — — — Mitsubishi IC catalog name

Customer’s Parts Number
Note : The fonts and size of characters are standard Mitsu-

bishi type.

————— Mitsubishi IC catalog name

Note1 : The mark field should be written rlght aligned.
2 :The fonts and size of characters are standard Mitsu-
bishi type.
3:Customer's parts number can be up to 14 alpha-
~numeric characters for capital letters, hyphens,
commas, periods and so on.
4:If the Mitsubishi logo A is not required, check the
box below.
A Mitsubishi logo is not required

[]

.Note1: If special mark is to be printed, indicate the desired

layout of the mark in the left figure. The layout will
be duplicated technically as close as possible. Mit-
subishi product number (6-digit) and Mask ROM
number (3-digit) are always marked for sorting the
products.

2:1f special .character fonts (e.g., customers trade
mark logo) must be used in Special Mark, check
the box below.
For the new special character fonts a clean font ori-
ginal (ideally logo drawing) must be submitted.

Special character fonts required

]




MITSUBISHI MICROCOMPUTERS

'~ MARK SPECIFICATION FORM

64P4B(64-PIN SHRINK DIP)MARK SPECIFICATION FORM
for one time PROM version microcomputers

Enter the catalog number of the mncrocomputer for which this mark specmcatlon is intended. (If you do not know the ROM
code number, enter XXX in its place.)

the catalog number of the microcomputer ‘ M ’ —l

A. Standard Mitsubishi Mark
Customer specified part number will be printed together wnth the ROM code number on the top line.
Enter the desired part number left aligned in the box below.(up to 10 characters) .

@Dnmnnﬁnnnnnnnnnnnmmmnnnnnm an ®

RXXX Note2

) A Mitsubishi catalog number
(blank model number before writing)

Mitsubishi lot number(6-digit)

@ UWVUULIULIDUUUUUUIUUUUUUUUUUUUUUUT @

Note1 : The following characters can be used in the part number:
Uppercase alphabet, numbers, ampersand, hyphen, period, comma, + /,(),©
(©will be printed at 1,5X character width)
2 : XXX is the ROM code number.

B. Special Mark Required

If you desire anything other than the standard Mitsubishi mark, it will be treated as a special mark.

Special marks will take longer to produce and should be avoided if possnble

If a special mark is to be printed, mdlcate the desired layout of the mark in the figure below The layout will be duplicated as
.Closely as possible.

(UEalalalalalalalalalalalalalalalalalalalalalalolalalalalal ®

D

O WU UUUUUUUUUUU UL U U U U @

Note1 : If the customer's trademark logo must be used in the special mark, please submit a clean original logo.
Note that special marks require extra cost and time to produce.




CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Semiconductor Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan
Telex: 24532 MELCO J
Telephone: (03) 3218-3473

(03) 3218-3499
Facsimile: (03) 3214-5570

Overseas Marketing Manager
Kita-ltami Works

4-1, Mizuhara, ltami-shi,
Hyogo-ken 664, Japan

Telex: 526408 KMELCO J
Telephone: (0727) 82-5131
Facsimile: (0727) 72-2329

HONG KONG
MITSUBISH! ELECTRIC (H.K.) LTD.
25 Floor, Leighton Centre,

77, Leighton Road. Causeway Bay.
Hong Kong

Telex: 60800 MELCO HX
Telephone: (5) 773901-3

Facsimile: (5) 895-3104

SINGAPORE
MELCO SALES SINGAPORE PTE.
LTD.

230 Upper Bukit Timah Road # 03-
01/15

Hock Soon Industrial Complex
Singapore 2158

Telex: RS 20845 MELCO
Telephone: 4695255

Facsimile: 4695347

TAIWAN
MELCO-TAIWAN CO,, Ltd.
1st fl., Chung-Ling Bldg.,

363, Sec. 2, Fu-Hsing S Road,
Taipei R.O.C.

Telephone: (02) 735-3030
Facsimile: (02) 735-6771

Telex: 25433 CHURYO “MELCO-
TAIWAN"

U.S.A.

NORTHWEST

Mitsubishi Electronics America, Inc.
1050 East Arques Avenue
Sunnyvale, CA 94086

Telephone: (408) 730-5900
Facsimile:  (408) 730-4972

SAN DIEGO

Mitsubishi Electronics America, Inc,
16980 Via Tazon, Suite 220

San Diego, CA 92128

Telephone: (619) 451-9618
Facsimile: (619) 592-0242

DENVER

Mitsubishi Electronics America, Inc.
4600 South Ulster Street
Metropoint Building, 7th Floor
Denver, CO 80237

Telephone: (303) 740-6775
Facsimile: (303) 694-0613

SOUTHWEST

Mitsubishi Electronics America, Inc.
991 Knox Street

Torrance, CA 90502

Telephone: (213) 515-3993
Facsimile: (213) 217-5781

SOUTH CENTRAL

Mitsubishi Electronics America, Inc.
1501 Luna Road, Suite 124
Carrollton, TX 75006

Telephone: (214) 484-1919
Facsimile: (214) 243-0207

NORTHERN

Mitsubishi Electronics America, Inc.
15612 Highway 7 # 243
Minnetonka, MN 55345

Telephone: (612) 938-7779
Facsimile: (612) 938-5125

NORTH CENTRAL

Mitsubishi Electronics America, Inc.
800 N. Bierman Circle

Mt. Prospect, IL 60056

Telephone: (312) 298-9223
Facsimile: (312) 298-0567

NORTHEAST

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801

Telephone: (617) 932-5700
Facsimile: (617) 938-1075

MID-ATLANTIC

Mitsubishi Electronics America, Inc.
800 Cottontail Lane

Somerset, NJ 08873

Telephone: (201) 469-8833
Facsimile: (201) 469-1909

SOUTH ATLANTIC

Mitsubishi Electronics America, Inc.
2500 Gateway Center Blvd., Suite 300
Morrisville. NC 27560

Telephone: (404) 368-4850
Facsimile: (404) 662-5208

SOUTHEAST

Mitsubishi Electronics America, Inc.
Town Executive Center

6100 Glades Road #210

Boca Raton, FL 33433

Telephone: (407) 487-7747
Facsimile: (407) 487-2046

CANADA

Mitsubishi Electronics America, Inc.
6185 Ordan Drive, Unit #110
Mississauga, Ontario, Canada L5T 2E1
Telephone: (416) 670-8711

Facsimile: (416) 670-8715

Mitsubishi Electronics America, Inc.
300 March Road, Suite 302

Kanata, Ontario, Canada K2K 2E2
Telephone: (416) 670-8711
Facsimile: (416) 670-8715

GERMANY
Mitsubishi Electric Europe GmbH
Headquarters:

Gothear Str. 8

4030 Ratingen 1, Germany
Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile: (02102) 486-115
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