
















































































































































































































































































































































































































































































































































































MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
M37704E2FS M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

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

] Limits '
Symbol Parameter Test conditions Unit
Min Typ. ‘Max.
td(roa—E) Port PO address output delay time 350 ns
td(e—P1Q) Port P1 data output delay time (BYTE="L") 120 ns
texz(E—p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdp1a—e) Port P1 address output delay time 350 ns
td(e—r2a) Port P2 data output delay time 120 ns
texz(E—p22) | Port P2 floating start delay time 5 ns
td(p2a—E) Port P2 address output delay ime 350 ns
td(e—mLpa) | HLDA output delay time 100 ns
td(ALE—E) ALE output delay time 4 ns
tw(aLE) ALE pulse width 350 ns
tgceme—e) | BHE output delay time 350 ns
— Figure 2

td(r/w—E) R/W output delay time 350 ns
tde—¢) ¢4 output delay time 0 30 ns
th(e—pPoa) Port PO address hold time 50 ns
th(aLe—p1a) | Port P1 address hold time (BYTE=“L") 9 ns
th(e—p1Q) Port P1 data hold time (BYTE="L") 50 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 50 ns
th(e—P1a) Port P1 address hold time (BYTE="H") 50 ns
th(aLe—p2a) | Port P2 address hold time 9 ns
th(e—pP2q) Port P2 data hold time 50 ns
tpzx(e—p2z) | Port P2 floating release delay time 50 ns
th(e—sme) | BHE hold time 20 ns
th(e—rw) | R/W hold time 20 ns
tw(eL) E pulse width 220 ns

PO

O
P1
P2
P3 100pF

P4

P5

P6

P7

P8

#4

E

Fig. 2 Testing circuit for ports PO~P8, ¢,
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TIMING REQUIREMENTS (Voo=5V£5%, Vss=0V, Ta=25C, f(X,y)=16MHz, unless otherwise noted)
External clock input

Limits

Symbol Parameter Test conditions Unit

. Min Typ. Max
tc External clock input cycle time 62 ns
twir) External clock input high-level pulse width 25 ns
twiL) External clock input low-level puise width ) 25 ns
tr External clock rnise time 10 ns
tf External clock fall time 10 ns

Single-chip mode
) . Limits

Symbol Parameter ! Test conditions - Unit

Min Typ Max
tsu(pob—E) Port PO input setup time . 100 ns
tsu(pip—e) | Port P1 input setup time 100 ns
tsu(p2p—e) | Port P2 input setup time 100 ns
tsu(pap—e) | Port P3 input setup time : 100 ns
tsu(pap—e) | Port P4 input setup time 100 ns
tsu(psp—e) | Port P5 input setup time 100 ns
tsu(pep—e) | Port P6 input setup time 100 ns
tsu(pzp—e) | Port P7 input setup time 100 ns
tsu(psp—e) | Port P8 input setup time 100 ns
th(e—roD) Port PO input hold time 0 ns
th(e—p1D) Port P1 input hold time 0 ns
th(e—pP2b) Port P2 input hold time 0 ns
th(e—p3aD) Port P3 input hold time 0 ns
th(e—p4D) Port P4 input hold time 0 ns
th(e—PsD) Port P5 input hold time 0 ns
th(e—preD) Port P6 input hold time 0 ns
th(e—p7D) Port P7 input hold time 0 ns
th(e—psD) Port P8 input hold time 0 ns

Memory expansion mode and microprocessor mode

Symbol Parameter Test conditions Limits Unit

Min. Typ Max
tsu(pip—e) | Port P1 input setup time 45 ns
tsu(pep—g) | Port P2 input setup time 45 ns
tsu(rov—g ) | RDY input setup time 60 ns
th(e—PiD) Port P1 input hold time 0 ns
th(e—p2b) Port P2 input hold time 0 ns
th(s,—roy) | RDY mput hold time 0 ns
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Timér B input (Count input 1n event counter mode)

' Limits
Symbol Parameter Test conditi - Unit
Min. Typ. Max
te(te) TBin input cycle ime (one edge count) ) 125 ns
tw(TeH) TBiiy input high-level pulse width (one edge count) 62 ns
tw(TeL) TBii input low-level pulse width (one edge count) 62 ns
tc(re) TBin input cycle time (both edges count) 250 ns
tw(TeH) TBuy input high-level pulse width (both edges count) 125 ns
tw(TeL) TBiy input low-level pulse width (both edges count) 125 ns
Timer B iNPUt (Pulse period measurement mode)
Symbol Parameter ’ Test conditions - Limits Unit
Min. Typ Max.
tc(te) TBiw input cycle time 500 ns
tw(TBH) TBin input high-level pulse width 250 ns
tw(TeL) TBiy input low-level pulse width 250 ns
Timer B input (Pulse width measurement mode)
Symbol Parameter Test condi - Limits Unit
Min. Typ. Max.
tc(re) TBiy input cycle time 500 ns
tw(TeH) TBiy input high-level pulse width 250 ns
tw(TeL) TBiiy Input low-level pulse width 250 ns
A-D trigger input
Symbol Parameter Test conditions Limits Unit
Min Typ. Max.
tocap) ADrrg Input cycle time (minimum allowable trigger) 1000 ns
tw(aDL) ADrra Input low-level pulse width ) 125 ns
Serial /0
Symbol ) Parameter Test cond Limits Unit
Min. Typ Max.
teick) CLKi input cycle time 250 ns
tw(ckH) CLKi input high-level pulse width 125 ns
tw(ckL) CLKi input low-level pulse width . 125 ns
tac—a) TxDi output delay time 90 ns
thdc—a) TxD1 hold time 30 ns
tsu(p—c) RxDi input setup time 30 ns
th(c—b) RxD1 input hold time - 90 ns
External interrupt INTi input
Limits
Symbol Parameter Test conditions Unit
. Min. Typ. Max
tw(INH) INTi input high-level pulse width 250 ns
twnw) INT! input low-level pulse width 250 ns
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Memory eXpaﬂSiOl’l mode and microprocessor mode (when wait bit="0", and external memory area is accessed)

Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max

td(Poa—E) Port PO address output delay time 155 ns
td(e—p1Q) Port P1 data gutput delay time (BYTE="L") 80 ns
tpxz(e—p12) | Port P1 floating start delay time (BYTE="“L") 5 ns
td(p1a—E) Port P1 address output delay time 155 ns
td(e—p2q) Port P2 data output delay time 80 ns
tpxz(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—E) Port P2 address output delay time 155 ns
td(e—nLoa) | HLDA output delay time | . 50 ns
td(ALE—E) ALE output delay time 4 ns
tw(aLe) ALE pulse width . 165 ns
td(BHE—E) W_E output delay time Figure 2 155 ns
td(rR/w—g) R/W output delay time 155 ns
tde—s,) 4, output delay time 0 20 ns
th(e—roa) Port PO address hold time 25 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—pP1Q) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 25 ns
th(e—p1a) Port P1 address hold time (BYTE="H") 25 ns
th(aLe—p2a) | Port P2 address hold time 9 ns
th(e—p2q) Port P2 data hold time 25 ns
tpzx(e—p2z) | Port P2 floating release delay time - 25 ns
th(e—sne) | BHE hold time 20 ns
the—r/w) | R/W hold time 20 ns
tw(EL) E pulse width 220 ns
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teira)
tw(Tan)
TAuyy input /
twiral)
| |
teiue)
twiuph)
TAiour input
N \
twiupL)
]
Y
TAioyr nput )
(Up-down input) N
In event counter mode
TAin input
(When count by falling) "‘h (rn-up| tsu (UP-Tm)\

TAi input .——-———.\

(When count by rising)

[

-/

Teire)
twiren) .
TBin input / \
tw(reL)
| 1
tetan) |
twiaoL)
ADypg Input \
|
teiek)
twickH)
CLKi ( \
/ \ /| \
twickL)

thic—a)

TXDi ><

tdc—a) L tsuc-o thic—n)

RxDi . /{

twine)

J

INT1 input
twanm)
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Memory expansion mode and microprocessor mode(when wait bit="0", and external memory area Is accessed)

£(Xin)

é

Port PO output
(Ag~A7)

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

Port P1 output
(Ag~Ay5)
(BYTE="H")

Port P1 input

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

Port P2 input

Port P33 output
(HLDA)

Port P3; output
(ALE)

Port P3; output
(BHE)

Pon_ P3, output
(R/W)

td(s—¢1)—>-‘<~ —sHetd(e—g
tw(er) —
T C—
the—{roa) d(Poa—8)
x , Address Address X
thiaLe—ria) _,I thie—p1q) texz(e—p12) tozx(E—p1Z)
X Address Data Address | MW — — — — — o t— Address
<3 td(e—p10)
tdpia—g)
th(e—H1a)
X Address Address X
tsu(pio—e) thie—p10/
thiaLe—p2a) ‘s—al thie—r2q) toxz(e—p2z) tezx(e—p2z,
X Address % Data Address | pr————— -1- Address
tde— fe—>4 td(p2a—E) \
die—r2qp At tsucp20—€) thie—p20)
td(e—HLDA)
twaLe)
tdaLe—e)

a

[\

td(sHE—E) '.1 the .
E—BHE
X X X
td(rw—¢) ‘_,i

thie—rw)

tsu(roy—¢ )

Port P4, input th(s ;—roV)
(RDY) /

Test conditions

*Vee=5V*5%

+ Output timing voltage : Vo, =0.8V, Vou=2.0V

« Ports P1,P2 input TV =0.8V, V;y=2.5V

« Port P4, input V=10V, V=400V
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PIN DESCRIPTION

Pin Name Input/Output Functions
Vee, Power supply Supply 5VE5% to Ve and 0V to Vss
Vss
CNVss CNVss input Input This pin controls th.e processor mode Connect to Vss 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 1/0 pins of internal clock generating circuit Connect a ceramic or quartz crystal resonator be-
tween Xy and Xour. When an external clock is used, the clock source should be connected to the Xy pin
Xour Clock output Output and the Xoyt 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 1s
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 1s reference voltage input pin for the A-D converter.
P0o~P0; 170 port PO 170 In single-chip mode, port PO becomes an 8-bit I/0 port. An I/0 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;~Ay)is output in memory expansion mode or microprocessor mode.
P1o~P1; 170 port P1 110 In single-chip mode, these pins have the same functions as port P0. 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
(D45~Dg)is input or output when E output is “L” and an address (A;s~Ag) 1s output when E output is “H”.
If the BYTE pin 1s “H" that 1s an external data bus is 8-bit width, only address(Ass~Asg)is output.
P2o~P2; 170 port P2> 170 In single-chip mode, these pins have the same functions as port PO 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(Ax~Aq)is
output when E output is “H".
P3p~P3; 1/0 port P3 170 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
P4,~P4,, 1/0 port P4 170 In single-chip mode, these pins have the same functions as port PO 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 Xy pin by 2. In microprocessor mode, P4, always has the fanction as
¢4 output pin
P5¢~P5g 1/0 port PS 1/0 In addition to having the same functions as port PO in single-chip mode, these pins also function as I/0
pins for timer AOQ, timer A1, timer A2, and output pin for timer A3. These pins also have the function as motor
control output pin
P6,, P6,, 170 port P6 [{e] In addition to having the same functions as port PO in single-chip mode, these pins also function as output
P63, P6s, pins for timer A4, and input pins for external interrupt input INT and INT; pins, and for timer BO and timer
P6g B1, P6, and P6, also have the function as motor control output pins
P7o~P7; 1/0 port P7 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as analog
input ANo~AN; input pins. P7; also has an A-D conversion trigger input function.
P8¢, P8; 170 port P8 110 In addition to having the same functions as port PO in single-chip mode, these pins also function as RxD
and TxD pins for UART 1.
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EPROM MODE
The M37705E2-XXXSP features an EPROM mode in addi-

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

tion to its normal modes. When the RESET signal level is Table 1 Pin function in EPROM programming mode
“L”, the chip automatically enters the ?PROM m.ode. Telzble M37705E2-XXXSP M5M27Go56K
1 list the correspondence between pins and Fig. 1 gives Veo Voo Voo
the pin connections in the EPROM mode. Vep CNVgs, BYTE Vor
When in the EPROM mode, ports PO, P1, P2, P5,, P5, Vss Vss Vss
CNVss and BYTE are used for the EPROM (equivalent to Address input| Ports PO, P1o~P1, Ao~Aqs
the M5M27C256K). When in this mode, the built-in PROM Data I/0 Port P2 Do~Dy
can be written to or read from using these pins in the same CE P5, 9_5
way as with the M5M27C256K. : OE PS5, OE
This chip does not have Device Identifer Mode, so that set
the corresponding program algorithm. The program area
should specify address 400046~ 7FFF;¢ for the M37705E2-
XXXSP.
P7s/ANg ~ [1] [64] +» P7;/AN;/ADre
P7s/ANs + [Z] " Avgs
P74/AN, > 62] « Vier
P73/ANg + [4] AVee —
P7,/AN, «> Voo
P7,/AN, +[6] [59] +> P84/RxD;
P70/ANg +> «> P8,/T¢D,
P6¢/TB1,y +* | 8] [57} +» PO/Ay ————————
P65/TBO) +[9] [56] +> PO,/A, ——— G
P64/INT, « [0} [55] «» POy/A, ————————— G
P6,/INT, + 5] «> PO/A; —————————
P60/ TAdour/RTP15 +[12] z z > PO/A, ——————————
PSe/TA3our/RTPI =[] & 8  [EePoi/p ———@®
P5s/TA2,,/U/RTP1, ++[14] 3 S > POg/Ay ——
P5,/TA20ur/V/RTP1o++[5] & & [ Poya;
P53/TA1,\/W/RTPO; +* 8 N > P1y/Ag/Dg ————————
@—P5,/TA10ur/U/RTPO, ++ % o] « P1y/Ag/Dy —
@ ——Ps5,/TAONV/RTPO, -+ [1§] X 2 > P1y/Ap/Dyg ——————@®
P50/TAOour/W/RTPO,+[19] % T + P15/A4/Dyy ———————G1D
P4,/DBC + > P1,/A5/Dyp — D)
P4,/ ¢+ [2]] [44] +» P15/A(3/Dyg —————— G
P4,/RDY + 143] > P1/A14/D14
P4o/HOLD +> + P1;/A;5/D1s
BYTE — [41] «> P2¢/A1/Dg —————— D
CNVss 0] ~ P2,/A;7/Dy ————

P3,/ALE +
P3,/BHE +

@
> P2,/As/D, )
[38] +> P23/A19/D3 ———————@»
> P2,/Az/Dy ———————— (o
[36] +» P25/Ay1 /D5 —————————(©»
[35] +» P2¢/Az0/Dg —————— (oo
+ P2;/Aze/D; ————————©D
+ P3,/R/W

&

Outline 64P4B

% . Connect to ceramic oscillation circuit.
O : Same functions as M5M27C256K.

Fig. 1 Pin connection in EPROM programming mode

MITSUBISHI

ELECTRIC



MITSUBISHI MICROCOMPUTERS

'M37705E2-XXXSP,M3770SE2AXXXSP
-M37705E2SS,M37705E2ASS

PROM VERSION of M37705M2-XXXSP,M37705M2AXXXSP

AC waveforms

‘

PROGRAM " VERIFY

v|H<
ADDRESS
Vi :
AH
Vin/Von N Vars
DATA OUTPUT| Yo
DATA DATA SET JE_——-Z‘VALID
ViVo ton tors
o=
Vep
Vee
 Vee
Veett
\7
cc Veo
- Vin ————\ Vs -
Cl
E St _jZ toes | | toe
Ve 4 I
tepw
Vin
OE topw 7k
Vi !

Fast programming algorithm flow chart

START

( ADDR=FIRST LbCATlON)

Vec=6.0V
Vpp=12.5V

———=( PROGRAM ONE PULSE OF 1ms )

NO

PROGRAM/VERIFY
ONE BYTE

PROGRAM PULSE .
OF 3Xms DURATION

LAST ADDR?

YES

DEVICE PASSED *4.755Voo=Vpp=5.25V
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~7 v
AVce Analog supply voltage —0.3~7 \
Vi Input voltage RESET, CNVss, BYTE —0.3~12(Note 1) \

Input voltage P0y~P07, P1o~P17, P2;~P2;, P3p~P3;,
Vi P4o~P4;, P47, PSo~P5g, P6o, P62, P63, —0.3~Vcc+0.3 v
P65, P6g, P79~P77, P8s, P87, Vrer, Xin
Output voltage P0p~ P07, P15~P1;, P25~P2;, P3;~P3,,
Vo P4o~P4y, P47, P5o~P5e, P6o, P6>, P63, —0.3~Vcc+0.3 v
P65, P6g, P79~ P77, P8¢, P87, Xout, E
Pd Power dissipation Ta=25C 1000 mw
Topr Operating temperature —10~70 c
Tstg Storage temperature —40~125 ‘C

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

RECOMMENDED OPERATING CONDITIONS (Veo=5v£10%, Ta=—10~70C, unless otherwise noted)

Symbol Parameter ’ Limits Unit
Min. Typ. Max.
Vece Supply voltage 4,75 5.0 5.25 v
AVic Analog supply voltage Vece \
Vss Supply voltage 0 v
AVss Analog supply voltage 0 \"
Vi High-level input voltage POo~P07, P3~P3;, P4g~P4;, P47, PSo~P5e, P6o, P62, P63, P65, P6s, 0.8Vee Voo Vv
P7o~P7;, P8, P87, Xin, RESET, CNVsgg, BYTE
Vin High-level input voltage P1o~P1;, P2g~P2; (in single-chip mode) 0.8Vcc Vece \%
High-level input voltage P1o~P17, P2;~P2;
Vin . ? ) (Inomem7ory :xpan;ion mode and microprocessor mode) 0.5Vee Vee M
Vi Low-level input voltage POo~PO7, P3g~P3;, Pdg~P4,, P47, P5~P5g, P6o, P65, P63, P6s, P6g, 0 0.2Vee| V
P7o~P7;, P8, P87, Xin, RESET, CNVgs, BYTE
Vie Low-level input voltage P1o~P17, P2o~P2; (in single-chip mode) 0 0.2Vce \
Vi Low-level input voltage P19~P17, P2o~P2; 0 0. 16Vod
(in memory expansion mode and microprocessor mode)
|on(peak> High-level peak output current POy~P0;, P1o~P1;, P2o~P2;, P3y~P3;, P4o~P4,, P47, P5,~P5g, —10 mA
P6y, P6,, P63, P6s, P6g, P79~P77, P8s, P87
|ou(avg> High-level average output current POg~P07, P1g~P1;, P2g~P2;, P3g~P3;, P4o~P4,, P4;, P5,~P5g, —5 mA
P6g, P6, P63, P6s, P6s, P7o~P77, P8s, P87
| Low-level peak output current POg~P07, P1g~P17, P2g~P2;, P3;~P3,, P4;~P4,, P4;, P5g, 10 mA
ou(peak) PBy, PB, P, P6s, P65, P7o~P77, P8s, P8;
loL(peak)| Low-level peak output current PSo~P55 20 mA
'on.(avg) Low-level average output current POy~PO0;, P1o~P1;, P2g~P2;, P3y~P3;, P49~P4,, P4;, P5¢, 5 mA
P6g, P6, P63, P65, P6s, P7o~P77, P8s, P87
loLcavg) | Low-level average output current P5,~P55 15 mA
f(Xin) External clock frequency input MS7705E2-XXXSP, M37705E25S 8 MHz
M37705E2AXXXSP, M37705E2ASS 16

Note 1. Average output current is the average value of al00ms interval.

2. The sum of lo.(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lou(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lor(peak) for ports P4, P5, P6, and P7 must be 110mA or less, and
the sum of lon(peak) for ports P4, P5, P6, and P7 must be 80mA or less.
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TIMING REQUIREMENTS (Vcc=5V+£5%, Vss=0V, Ta=257C, {(Xin)=8MHz, unless otherwise noted)
External clock input

" Limits L
Symbol Parameter Test cc i Tve. i Unit
tc External clock input cycle time 125 ns
tw(H) External clock input high-level pulse width 50 ns
tw) - External clock input low-level pulse width 50 ns
tr External clock rise time 20 ns
tf External clock fall ime 20 ns
Single-chip mode
Symbol Parameter Test conditions - Limits Unit
Min Typ Max
tsu(pob—e) | Port PO input setup time 200 ns
tsu(pio—e) | Port P1input setup time 200 ns
tsu(pep—e) | Port P2 input setup time 200 ns
tsu(pap—e) | Port P3 input setup time 200 ns
tsu(pap—e) | Port P4 input setup time 200 ns
tsu(PsD—E) Port P5 input setup time 200 ns
tsu(pep—e) | Port P6 input setup time ) 200 ns
tsu(pro—e) | Port P7 input setup time 200 ns
tsu(psp—e) | Port P8 input setup time 200 ns
th(e—rop) Port PO input hold time 0 ns
th(e—p1D) Port P1 input hold time 0 ns
th(e—p2D) Port P2 input hold time 0 ns
th(e—P3p) Port P3 input hold time 0 ns
th(e—PaD) Port P4 input hold time 0 ns
th(e—PsD) Port P5 input hold time 0 ns
th(e—peD) Port P6 input hold time 0 ns
th(e—pP7D) Port P7 input hold time 0 ns
th(e—raD) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbol Parameter Test conditions Limits Unit
Min Typ Max
tsu(pip—e) | Port P1input setup time 60 ns
tsu(peo—e) | Port P2 input setup time 60 ns
tsu(roy—g¢1)| RDY input setup time 70 ns
th(e—P1D) Port P1 jnput hold time 0 ns
th(e—p2p) Port P2 input hold time R 0 ns
th(s 1—RDY) RDY input hold time 0 ns
3—06 MITSUBISHI
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Timer A input (Count input in event counter mode)

™. Limits
Symbol Parameter Test conditions - Unit
Min. Typ Max
to(ta) TAy input cycle time 250 ns
tw(TaH) TAin jnput high-level pulse width 125 ns
tw(TAL) TAii Input low-level pulse width 125 ns
Timer A input (Gating input in timer mode)
Limits
Symbol - Parameter Test conditions - Unit
Min Typ. Max.
to(ta) TAii input cycle time 1000 ns
tw(TaH) TAin input high-level pulse width 500 ns
tw(TAL) TAiiy Input low-level pulse width 500 ns
Timer A input (External trigger input in one-shot pulse mode)
Limits
Symbol ’ Parameter Test conditions - Unit
Min. Typ Max
te(ra) TAuy input cycle time 500 ns
tw(TaH) TAii input high-level pulse width 250 ns
tw(TaL) TAiiy Input low-level pulse width 250 ns
Timer A input (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter Test conditions Unit
Min Typ Max
twiTar) TAiw Input high-level pulse width 250 ns
tw(TaL) TAinN input low-level pulse width 250 ns
Timer A Input (Up-down input in event counter mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tc(up) TAioyy input cycle time 5000 ns
tw(uPH) TAioyr input high-level pulse width 2500 ns
tw(upL) TAiour input low-level pulse width 2500 ns
tsucup—tyy) | TAiour input setup time 1000 ns
th(ty—upP) TAioyy input hold time 1000 ns

3—98 ‘MITSUBISHI
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SWITCHING CHARACTERISTICS (Vcc=5V+5%, Vss=0V, Ta=25C, f(Xiy)=8MHz, unless otherwise noted)
Single-chip mode

Symbol Parameter Test conditions Limits Unit
Min Typ Max.
td(e—roq) Port PO data output delay time 200 ns
td(e—P1Q) Port P1 data output delay time 200 ns
td(e—p2q) Port P2 data output delay time 200 ns
td(e—p3q) Port P3 data output delay time 200 ns
td(e—praq) Port P4 data output delay time Figure 2 200 ns
td(e—psa) Port P5 data output delay time 200 ns
td(e—peq) Port P6 data output delay time 200 ns
td(e—p7q) .| Port P7 data output delay time 200 ns
td(e—PaQ) Port P8 data output delay time 200 ns
Memory expansion mode and microprocessor mode (when wai bit= 1)
Symbol Parameter Test conditions Limits Unit
Min. Typ Max.
td(Poa—E) Port PO address output delay time 100 ns
td(e—pP1Q) Port P1 data output delay time (BYTE="L") 120 ns
texz(e—p1z) | Port P1 floating start delay time (BYTE=“L") 5 ns
td(p1a—E) Port P1 address output delay time 100 ns
td(e—P2qQ) Port P2 data output delay time 120 ns
texz(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—E) Port P2 address output delay time 100 ns
td(ALE—E) ALE output delay time 4 ns
tw(aLE) ALE pulse width 100 ns
td(ene—e) | BHE output delay time 100 ns
= - Figure 2
td(r/w—E) R/W output delay time 100 ns
td(e—s1) ¢1 output delay time 0 30 ns
th(e—roa) Port PO address hold time 50 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—piq) | Port P1 data hold time (BYTE="L") . 50 ns
tezx(E—p1z) | Port P1 floating release delay time (BYTE="L") 50 ns
th(e—P1a) Port P1 address hold time (BYTE=“H") 50 ns
th(aLe—p2a) | Port P2 address hold time 9 ns
th(e—p2q) Port P2 data hold time 50 ns
tezx(e—p2z) | Port P2 floating release delay time 50 ns
th(e—sne) | BHE hold time - 20 ns
th(e_rw) | R/W hold time 20 ns
tw(er) E pulse width 220 ns
/
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M37705E2AXXXSP )
ELECTRICAL CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25T, f(X;y)=16MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
| Min. Typ. Max
High-level output voltage POy~ P07, P1o~P17, P2o~P2;,
P3y, P3y, P4g~P4,, P47, P50~ P5g,
low=—10mA
Vou PGo, P62, Py, P65, PBs, PTo~PT7, | % 3 v
P8¢, P87
High-I | output volt ~P0;, P1g~P17, P2y~P2;,
Vo oh-level output voltage Ply~P0r, Pla~P17. P~P2r. | | oy=—400uA 4.7 v
: P30, P34 )
v High-level output voltage P3 low=—10mA 3.1 v
-level output volta
oH 9 put vollage P lon=—4004A 4.8
V. High-level output voltage E low=—10mA 3.4 v
-level output voltage
oH 9 putvoliag . lon=—400A 4.8
Low-level output voltage P0Oo~P0;, P1o~P17, P2o~P27,
P3g, P31, P4y~P4,, P4;, P5g,
=10mA
Vou P6a, P6z, P6s, PBs, P, PTo~PT77, | O 1" S
P8g, P8;
Voo Low-level output voltage P5o~P55 lo.=20mA 2
Low-level output voltage P0y~P07, P1o~P17, P2o~P2;, _
VoL P3g, P3, lo.=2mA 0.45
V. Low-level output voltage P3, lo.=10mA 1.9 v
ow-level output voltage
VoL pul volage P lou=2mA 0.43
— lor=10mA 1.6
V Low-level output voltage E \"
oL P! 9 loL=2mA 0.4
Hysteresis HOLD, RDY, TAO~TA2y, TBOw, TB1yy, '
VeV INT,, INT,, ADrna 0.4 !
Vr4+—Vr— | Hysteresis RESET 0.2 0.5 v
Vr4+—Vy— | Hysteresis Xy 0.1 0.3 v
High-level input current POy~ P07, P1o~P17, P2o~P27,
P3p~P3;, P4o~P4,, P4;,
I V=5V
" P5q~PSg, Py, PBy, P6s, P65, PBs, | o e
P7o~P7;, P8, P87,
Xn, RESET, CNVss, BYTE
Low-level input current POy~P0;, P1o~P1;, P2o~P2;,
P3g~P3y, P4g~P4y, P4;,
I V=0V — A
" P5~PSs, P6o, PBy, Pg, P65, PBs, | °l
P7¢~P7;, P8, P87,
Xin, RESET, CNVss, BYTE
VRram RAM hold voltage When clock is stopped. 2 v
s —lomie,
. ' f(Xin)=16MHz 12 24 mA
In single-chip mode | square waveform
lcc Power supply current output only pin is Ta=25C when clock o
open and other pins | s stopped.
are Vss during reset. | 1,=70C when clock 10 “A
is stopped
A-D CONVERTER CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25T, f(X;n)=16MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
| Min. Typ Max.
— Resolution Vrer=Vce 8 Bits
— Absolute accuracy Vrer=Vcec +3 LsSB
Riapper | Ladder resistance Veer=Vcc 2 10 kQ
tconv Conversion time 14.25 us
VRer Reference voltage 2 Vece \"
Via -| Analog input voltage 0 Vger \"J
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Timer A input (Count input in event counter mode)

Limits
Symbol Parameter Test conditions Unit
Min Typ. Max
to(ta) TAij input cycle time 125 ns
tw(TaH) TAiy input high-level puise width 62 ns
tw(TAL) TAin input low-level pulse width 62 . ns
Timer A input (Gating input in timer mode)
. Limits ’
Symbol Parameter Test conditions Unit
Min. Typ Max
tc(ta) TAuy input cycle ime 500 ns
tw(TaH) TAi input high-level pulse width 250 ns
tw(TaL) TAiiy input low-level pulse width 250 ns
Timer A input (External trigger input in one-shot pulse mode)
| Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tcira) TAin input cycle time 250 ns
tw(TaH) TAin input high-level pulse width 125 ns
tw(TaL) TAin input low-level pulse width 125 ns
Timer A input (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
tw(TaH) TAi input high-level pulse width 125 ns
tw(TAL) TAi input low-level pulse width 125 ns
Timer A input (Up-down input in event counter mode)
Limits
Symbol Parameter Test conditions Unit
- Min. Typ. Max.
te(up) TAioyr input cycle time 2500 ns
tw(upH) TAigyr input high-level pulse width 1250 ns
twupL) TAiour input low-level pulse width ) 1250 ns
tsu(up—1y) | TAlour Input setup time 500 ns
thery—up) | TAiour input hold time ) 500 ns
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SWITCHING CHARACTERISTICS (Vec=5V+5%, Vss=0V, Ta=25C, f(X,y)=16MHz, unless otherwise noted)
Single-chip mode

Symbol Parameter Test conditions Limits Unit
Min. Typ Max
. td(e—PoQ) Port PO data output delay time . 100 ns
td(e—P1q) Port P1 data output delay time 100 ns
td(e—p2q) Port P2 data output delay time 100 ns
td(e—P3Q) Port P3 data output delay time 100 ns
td(e—pPaq) Port P4 data output delay time Figure 2 100 ns
td(e—PsQ) Port P5 data output delay time 100 ns
td(e—prsQ) Port P6 data output delay time 100 ns
td(e—p7Q) Port P7 data output delay time 100 ns
td(e—psq) Port P8 data output delay time 100 ns
Memory expansion mode and microprocessor mode (when wait bit = “1")
Limits
Symbol Parameter Test conditions Unit
Min. Typ Max

td(Poa—E) Port PO address output delay time 30 ns
td(e—p1Q) Port P1 data output delay time (BYTE="L") 80 ns
texz(e—p12) | Port P1 floating start delay time (BYTE="L") 5 ns
td(P1A—E) Port P1 address output delay time 30 . ns
td(e—r2q) Port P2 data output delay time 80 ns
tpxz(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—e) Port P2 address output delay time 30 ns
td(aLe—E) ALE output delay time 4 ns
tw(aLE) ALE pulse width 40 ns
td(sHE—E) EﬁE output delay time Figure 2 30 ns
td(r/w—E) R/W output delay time 30 ns
td(e—¢1) ¢4 output delay time 0 20 ns
th(e—roa) Port PO address hold time 25 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—pr1Q) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 25 ‘ ns
th(e—P1a) Port P1 address hold time (BYTE="H") 25 ns
th(aLe—p2a) | Port P2 address hold time 9 ns
th(e—pP2q) Port P2 data hold time 25 ns
tezx(e—p2z) | Port P2 floating release delay time 25 ns
th(e—sue) | BHE hold time 20 ns
the—r/w) | R/W hold time 20 ns
twier) E pulse width 95 ns
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to(ra)
twiran)
TAin input / * - »r \
W(TAL)
| ]
teiue)
twiupn)
TAioyr input / \ \
twiupL)
>

TAioyur Input
(Up-down input)

N

>

7

In Event counter mode

TAiy input

(When count by falling) "‘hrT.N -uP) tsu(u,,_Tm,\

(When count by rising)

TAuy input —-——_\ r

Tecre)

tw(ran)

/
TBin input . /

B

tw(tsL)

tc(an)

twiaoL)
ADqgg input \ / \

s

teicw)

twickm)

CLKi / \L f

twickL)

thic—a)

TxDi

A X

RxDi

td(c—a) _tsuo—c) thee-o) |

twanw)
- —
INTi input
) twink)
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Memory expansion mode and microprocessor mode(When wait bit = “0”, and external memory area is accessed)

tc

SRV AVAVAVAVAVAVAVAVAVAVAVAVAY AVAVAVAVAVAVAVAY

A AV AWAWat/ aWal/aWallaWaliaWall

td(e—g1) — —= tde—¢1)
_ tw(er) ————————
§ (R __
td(poa—e)
th(e—{poa) dipon—e
Port PO output
(Ag~A7) . X Address Address
th(aLe—P14) ._.l the—p10) texz(e—p12) tezx(e—P12)
. Port P1 output } Y
(Ag~A, 5/%B~D‘ s) hddress Data . Address | MW — — — — — - Address
(BYTE="L") 1 td(e—p1a)
tdpra—e)
thee—pha)
Port P1 output
(Ag~A5) x Address L Address X
(BYTE="H")
tsuprio—e) thie—piD)
Port P1 input
th(aLe—P2A) _,_,l th(e—r2a) texz(e—p2z) tozx(e—p2z)
PTXZ&?{':S'SOND,) x Address X Data Address | B ————— J - Address
’ t — |
td(e—p2q] ‘—4 d(P2a—E) tsu(p2o—g) { thie—pzon
Port P2 input . / *
twaLe)
le— td(aLe-e)
Port P3, output Y \
(ALE) /

td(eHe—E) -| th(e-eHe)
Port P3, output )( . X
(BHE)
td(rR/w—g) -—lth(e—n/wJ
Port P3, output \
(R/W) - I{
tsu(rov—¢1)
th(¢1—roY)
Port P4, input
(RDY)

Test conditions

*Vee=5V+5%

* Output timing voltage : Vo =0. 8V, Vo, =2.0V
* Port P1, P2 input “Vii=0.8V, v\y=2,5v

* Port P4, input SVie=1.0V, Vig=4. 0v
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION (1)

Input/

Pin Name Output Functions
Vee, Power supply Supply 5V £10% to Vce, Voo and OV to Vss.
Vob,
Vss
RESET Reset input Input To enter the reset state, this pin must be kept at a “L” condition should be main-
tained for the required time.
Xin Clock input Input These are 1/0 pins of internal clock generating circuit. Connect a ceramic or.
quartz crystal resonator between X,y and Xoyt. When an external clock is used,
XouTt Clock output Output | the clock source should be connected to the Xy pin and the Xour pin should be
left open.
NUA NUA input Input These pins change processor mode Connect both pins to Vgg in single-chip
mode.
NUB NUB input Input
E Enable output Output | Data or instruction read and data write are performed when output from this pin
is “L”.
BYTE Bus width input This pin determines whether the external data bus is 8-bit width. or 16-bit width.
selection input The width is 16-bit width when “L” signal inputs and 8-bit when “H” signal
inputs.
NMI Non-maskable Input This is the non-maskable interrupt input pin. Connect with GND as this pin is not
interrupt input pin usually used
INT Interrupt input Input This pin is interrupt input pin which can use edge or level.
AVcc A-D power supply Power supply for the A-D converter.
AVss
VRser Reference Input This is reference voltage input pin for A-D converter.
voltage input
P0,~PO; 170 port PO 170 In single-chip mode, port PO is 8-bit CMOS input/output port
Each pin can be programmed for input or output pin by the direction register.
Do/Ao~D7/A; Data (low-order) 170 In the other mode except for single chip-mode, Multiplex signal consisting of
(POo~PO;), / Address bus low-order 8-bit of data bus and address bus is input/output.
(low-order)
P1o~P1, 1/0 port P1 170 In single-chip mode, port P1 is 8-bit CMOS input/output same as port PO.
Dg/Ag~D;s5/Ass | Data (high-order) 170 In the other mode except for single chip-mode, Multiplex signal consisting of
(P1o~P1;) /Address bus high-order 8-bit of data bus and middle-order 8-bit address bus is input/output.
(middle-order)
P2o~P2; 170 port P2 170 In single-chip mode, port P2 is 8-bit CMOS input/output same as port PO.
A16~Az3 Address bus Output | In memory expansion mode and microprocessor mode, 8-bit high-order address
(P2,~P2;) (high-order) are output.
WEMPO(P2,) Emulation strobe Output | In port emulation mode, these pins are strobe signal output pins which indicates
REMPO(P2,) signal writing or reading to port PO~P3 with “H” level
WEMP1(P2,)
REMP1(P2;)
WEMP2(P2,)
REMP2(P2s)
WEMP3(P2)
REMP3(P2;)
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION (PROM MODE)

" Pin Name Input/Output| Functions
Vee, Voo, Power supply Supply 5V+5% to Veg, Vpp and 0V to Vsg.
Vss
INT Vpp input Input Connect to Vpp when programming or verifing
BYTE Vee input input Connect to Vpr when programming or verifing.
RESET Reset input Input | Connect to Vss.
Xin Clock input Input Connect a ceramic resonator between Xy and Xouyr.
Xout Clock output Output
E Enable output Output | Keep open.
AVcc, A-; power supply Input Connect AV¢c to Ve, and AVgs to Vss.
AVgs
VRer Reference voltage input Input Connect to Vss
POy~P0; Data I/0 (Dg~Dy) 170 Port PO functions as the 8 bits data bus (Do~Dy)
P1o~P1; Address input (Ag~Aq4) Input, | Port P19~P1¢ functions as the higher 7 bits address input (Ag~A44). Connect P17 to Ve,
P2o~P2; Address input (Ag~A7) 'Inpu( Port P2 functions as the lower 8 bjts address input (Ag~A7).
P3p~P3; Input port P3 Input Connect to Vss.
P4y~P4; Input port P4 Input Connect P4; and P45 to Ve, ;nd P4y~P4,, P44 and P4 to Vss Keep P4; open.
P5,~P5; | Control signal input “lnput | P5, and P5; function as OE and CE input pin
Connect P5q, P53, P54, P55 and P5; to Vcc. Connect P5g to Vss.
P6¢~P6; Input port P6 Input Connect to Vss.
P7o~P7; Input port P7 Input Connect to Vgs.
ANo~AN; Input port P8 Input Connect to Vsgs.
NMI Input Connect to Vss.
NUA, Input Connect to Vsgs.
NUB
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Address (Hexadecimal notation) Address (Hexadecimal notation)
000000 000040 Timer A1 counter
000001 000041
gggggg gggg:g Timer A1 reload register
000004 000044 Timer A2 counter
000005 000045
gg%gg gggg:s Timer A2 reload register
000008 Port PO data register 000048 Timer A3 counter
000009 . | Port P1 data register 000049
00000A Port P2 data register 00004A Timer A3 reload register
00000B Port P3 data register 000048
00000C Port P4 data register 00004C
00000D Port P5 data register 00004D
00000E Port P6 data register . 00004E
00000F Port P7 data register 00004F
000010 Port PO direction register 000050 Timer A4 counter
000011 Port P1 direction register 000051
000012 Port P2 direction register 000052 Timer A4 reload register
000013 Port P3 direction register 000053
000014 Port P4 direction register 000054 Timer A5 counter
000015 Port P5 direction register 000055
000016 Port P6 direction register 000056 Timer AS reload register
000017 Port P7 direction register 000057
000018 000058 Timer A6 counter
000019 000059
ggg:g %gg:g Timer A6 reload register
00001C Port P4 operation mode register 00005C
00001D Port P5 operation mode register 00005D
00001E Port P6 operation mode register 00005E
00001F Port P7 operation mode register 00005F
000020 A-D control register 000060 TG1 prescaler
000021 000061 TG2 prescaler
000022 ) 000062 Timer A control register-enable

A-D succesive approximation register

000023 000063 Timer A protect register
000024 000064 Timer A control register-CW
000025 000065 Timer A control register-P/N
000026 ' 000066 Timer A interrupt mask register
000027 000067 Timer A interrupt status register
000028 000068 Timer A1 PISO register
000029 000069 Timer A2 PISO register
00002A 00006A Timer A3 PISO register
00002B 000068 Timer A4 PISO register
00002C 00006C Timer A5 PISO register
00002D 00006D Timer A6 __PISO register
00002E 00006E
00002F 00006F
000030 UARTO transmit/receive mode register 000070 Timer D counter
000031 UARTO baud rate register 000071
gggggg UARTO transmission buffer regist gggg;i Timer D reload register
000034 UARTO ion/receive control register 0 000074 Timer D operation control register
000035 UARTO t ission/receive control register 1 000075
ggggg: UARTO receive buffer register %gg;‘;’
000038 UART1 transmit/receive mode register 000078
000039 UART1 baud rate register 000079
gggggg UART1 transmission buffer register %gg;g
00003C UART1 t ission/receive control re gister 0 ' 00007C
00003D UART1 ission/receive control register 1 00007D
ggggg:i UART1 receive buffer register gggg;'E:

Fig. 2 Location of peripheral devices control registers (1)
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: : SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37796E4-XXXJ TIMER SYSTEM BLOCK DIAGRAM "

] > TG
“ ¢ — 8-bit prescaler \0—[ TA1 16-bit reload timer |—-d PISO ,! TAlour

oo—{ TA2 16-bit reload timer I-—[:| PISO ,E TA20ur
oo— TA3 16-bit reload timer l—d PISO .! TA3oyr

o] TAZ 16 reload timer PIS TAdour

- ! > TG2
¢ —{ 8-bit prescaler }t TA5 16-bit reload timer I—Tj PISO } TASour

TA6 16-bit reload timer PISO TABour

[
TBin [Edge Jo “o—[ B-bi prescaler P»—F\:ﬂ TB1_16-bit reload timer }— TBloyr
T dge [Edge }
Bra 9 | ==cJ 2 o—{(T62_To-bil eload imer H- TB2our
Lf\"—' TB3__16-bit reload timer J- B3
L5 TB4 16-bit reload timer }
) \0—11 ] TB4
TCl,y Edge —1
o1 Fage '-—{r‘ﬂ:l 8-bit prescaler |——— TC1_16-bit timer }———= TClow
sTB TC1
TC2i Edge 3 o
TC2ere Taae] »—g—-—cs-l 8-bit prescaler }—— TC2 16-bit imer ——n Igz:vr
2 TB

t—— Clock divider }———  TD 16-bit reload timer }————= T

b [ Ciock divider ] PwM1 (8-bit comnterx 2) __} :@PWM‘

———{_Clock divider j——— PWM2 (8-bit counterX 2) s Pwmz2

- MITSUBISHI
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

SAFETY INSTRUCTIONS

The programmable M37796E4J and M37796E4TJ that are
shipped in blank are also provided. For the M37796E4J and
M37796E4TJ, Mitsubishi Electric corp. does not perform
PROM write test and screening in the assembly process
and following processes. To improve reliability after write,
performing write and test according to the flow below be-
fore use is recommended.

Writing with PROM writer

U

Screening

(Leave at 150°C for 40 hours)

0

Verify test with PROM writer

I A

| Function check in target device |

ADDRESSING MODES

The M37796E4-XXXJ has 28 powerful addressing modes.
Refer to the Series MELPS 7700 addressing mode descrip-
tion for the details of each addressing mode.

MACHINE INSTRUCTION LIST

The M37796E4-XXXJ has 103 machine instructions. Refer
to the Series MELPS 7700 machine instruction list for de-
tails.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM.

(1) M37796E4-XXXJ writing to PROM order confirmation
form

(2) Mark specification form for 84P0

(3) ROM data (EPROM 3 sets)

3—122
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37796E4-XXXJ ;
ELECTRICAL CHARACTERISTICS (Voc=Voo=5V+10%, Vss=0V, Ta=—20~75C, f(X;y)=8MHz, unless otherwise noted)
! Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
Vou High-level output voltage low=—2mA Vee—1 \"
VoL Low-level output voltage lor=2mA 0. 45 \4
hn High-level input current Vi=Vc¢c -5 5 ~A
he Low-level input current V=0V —5 5 A
Voo RAM hold voltage 2.5 5.5 v
Ta=25C, when clock is stopped 1
RAM hold t A
loo curren Ta=757C, when clock is stopped 7.5 “
#(Xin)=8MHz, square waveform 15(Note 2)] 30 mA
lec Power supply current (Note 1) Ta=25C, when clock is stopped . 1 A
Ta=75"C when clock is stopped 15 “
_ Hysteresis TBjn, TBrra, TC1iv, TC2)y, _
Vre—Vr- TC1ste, TC2srs, RESET (Note3) Vee=5V 0-8 v
Hysteresis HOLD, CLKO, CLK1, CTS0/RTSO, _
Vr+—Vr- CTS1/RTS1, INT, NMI (Note 4) Vee=5V 0.2 v
Note 1. When reset with output pins open and connecting input pins to Vss
2. Vge=bV, Tag=25C
3. Double function except for RESET pin
4. Double function except for INT and NMI pins
A-D CONVERTER CHARACTERISTICS (AVoc=Vaer=5.12V, Ta=25C, {(X\\)=8MHz)
Symbol P: ter Limits Unit
rai
m aramete Min. Typ Max.
—_ Resolution 10 Bits
- Absolute accuracy +3 LSB
— Offset error +2 LSB
- Full-scale error (Note 1) +2 LSB
tconv Conversion time 40.5 us
han Analog input leak current (Note 2) —200 200 nA
Note 1. The difference from ideal 10-bit A-D converter characteristics when offset error is not corrected. ’
2. Input leak current of ANg~AN; with A-D converter halted. Input voltage is 0<V,<AVqc.
TIMING REQUIREMENTS (Vco=Voo=5V£10%, Ta=—20~75C, f(Xy)=8MHz)
Limits
Symbol Parameter - Unit
Min. Typ. Max.
tc Cycle time 125 ns
tsu(p—E) Data input setup time 80 ns
th(e—b) Data input hold time 0 ns

MITSUBISHI
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

HOLD characteristics (Voco=5V£10%, Ta=—20~75C, {(X\y) =8MHz)

Limits
Symbol Parameter Unit
Min. Typ. Max
tsu(HoLp—¢ )| HOLD input setup time 100 ns
th(s —HowLp) | HOLD input hold time 30 ns
td(s —HLDA) | HLDA output delay time 80 ns
our SN S S
tsuHoLo—¢)
|
th(¢—HoLD)
HOLD /,_ T -
td(s—HLDA)
—>
HLDA
Port characteristics (Vco=5v+10%, Ta=—20~75C, f(X,)=8MHz)
imit:
Symbol Parameter Limits Unit
Min. Typ. Max.
tsu(p—e) Port input setup time 200 ns
the—p) Port input hold time 20 ns
td(e—p) Port data output delay time 200 ns
. —/___\_—/ ,__1—_
tde-p)
Port output
tsute—e) | the—p)
Port input *
MITSUBISHI
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R : ‘ .SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B characteristics (Voc=5V+10%, Ta=—20~75C, f(Xnn)=8MHz) . o
Symbol Parameter Limits Unit
Min. Typ Max
tsu(rey—# | TBin input setup time 200 ns
th(s —tey) | TBiN Input hold ime 0 ns
tsu(tegrg—#) | TBsts input setup time . 200 ns
th(# —TBgr) | TBsts Input hold time 0 ns
PISO wniting 200
td(¢ —TBoyr) | TBour output delay time Shifting 200 ns
Plural triggering (Note 1) 200

Note 1. Shift by TB2 underflow with plural trigger.

¢ ouT

TN

tsu(ren—4) | th(e—TB)

TBn

tsu(terra—#)  |th(s—TBrRa)

: \ ’

td(s —1B0uT)
— 3=y

TBour
(PISO writing)

td(s —TBouT)

TBouyr
(Shifting)

td(s—TBouT)

TBour
(Plural tnggering)

3128 " MITSUBISHI
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

UART characteristics (Vec=5v+10%, Ta=—20~75C, f(Xy)=8MHz)

. Limits
Symbol Parameter Unit
Min. Typ Max
tecr) CLK input cycle time 500 ns
tw(ckH) CLK input high-level pulse width 250 ns
tw(ckL) CLK input low-level pulse width 250 ns
toex)
tw(ickn)
o A N )/—\_
tw(ckL)
INT characteristics (Voo=5v£10%, Ta=—20~75T, f(Xn)=8MHz)
Symbol Parameter Limits Unit
Min Typ Max.
twONTH) INT input high-level pulse width 250 ns
tw(INTL) INT input low-level pulse width 250 ns
twanTH)
INT ' F :
twonT)
3—130 MITSUBISHI
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' ‘ SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

SWITCHING CHARACTEBISTICS (Veo=Voo=5V+10%, Ta=—40~85C, f(Xin)=8MHz)

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

tw(aLE) ALE pulse width 80 ns
to(ALE—E) E end time after ALE 300 ns
tdae—e) | E start time after ALE 0 | ns
twe) E pulse width 180 ns
}_'gzv( e—pz) | Floating release delay time 60 ns
td(a—e) Address output delay time 100 ns
tpvz(e—pz) | Floating start delay time 40 ns
td(e—pb) Data output delay time 100 ns
tv(ALE—A) Address valid time after ALE 10 ns
tv(e—D) Data valid time after E 10 ns
ty(e—a) Address valid time after E 10 ns
td(cont—e) | Control signal delay time 100 . ns
tv(e—conT) | Control signal valid time 10 ns

Note. Limits have guaranties under load capacity of the test pin=100pF including test tool's capacity. If capacities of pins are much different from each
other, limits may not be followed. So pay attention to the design of the board.

Test pin '

100pF
M37796E4TXXXJ

i

Test conditions for switching characteristics

Vo valid level 0.2Vcc
Von valid level 0.8Vcec

Fig. 5 Testing circuit
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer A characteristics (Vcc=5V%10%, Ta=—40~857C, f(Xin)=8MHz)

Limits
Symbol Parameter Min Ty Mo Unit
. in. Yp.
tdce TAour output delay time PISO writing 200 ns
d(¢ —TAour) oyt outp y Shitting o0
four ﬂ/%\ﬂ
E \ Y
td(s —vaour)
—>
TAOUT
(PISO writing)
td(¢ —TAour
—
TAour
(Shifting)
MITSUBISHI
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer C characteristics (Vcc=5v£10%, Ta=—20~75C, f(Xin)=8MHz)

Limits
Symbol Parameter v Tve Mo Unit

tsu(rcp—# | TCi Input setup time 200 ns
th(s —1cyy | TCin Input hold time 0 ns
tsu(tcgp—¢)| TCste input setup time ’ 200 ns
th(g —Tcgrg) | TCsta input hold time 0 ns

dour _/_\__/_—\M

tsucron—e) | this—Tep)
TCin
tsu(regre—¢) | th(s—Tcgrs)
TCSTB
PWM characteristics (Vec=5V+10%, Ta=—20~75T, {(Xy)=8MHz)
Limi
Symbol Parameter v Tm s v Unit
n. yp. ax .

td(s—pwmgyr) | PWMour output delay time 200 ns

¢OUT

td(g—PwMoyr)
PW'\AOUT
3—136 'MITSUBISHI
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

TIMING DIAGRAM

10X _ S\
twiae) te(aLe—e)
ALE \
tdcaLe—e) twee)
= 4
E \k /
tpzve—oz) | lda-o . tsuo-e th(s|—n>
f
D/A (PO, P1) Address Input data
(Reading) tpvz(e~p2)
! tde-o) o)
tvALe~a) , V(E—D
D/A (PO, P1) Address N Output data )
(Writing) /
ty(e—a)
—
AreAzs Address (high order)
(P2) 9
| td(cont—e) tvte—conm)
—>
BHE __
R/W >£ BHE(R/W)
\
MITSUBISHI
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VERSATILE ROM

BLOCK DIAGRAM

<
ADDRESS LATCH — ] (3) Pao
INPUT  ALE (21 ] (3) PA,
ENABLE INPUT  E (2 < () PA, INPUT
READ WRITE INPUT R/W (23 = (6) PA3 PORT A
R o«
CHIP ENABLE INPUT  OE (22 e () PA, 38$:5TS§
PROGRAM INPUT  PRG (34 (D) Pas As~Ays
BYTE INPUT BYTE (55 £ (3) Pas
BYTE HIGH ENABLE FpE 3 OTPROM r" L
\ABLE BHE (% 2 256K <,':'> L] @) Pa; )
EXTERNAL ROM SIGNAL EXT (57 ©
RESET INPUT RESET (58 3 !
o — N
( Ao (10 % 3 B (1) PBo
Ar(n o @ PB;
Az (12 e SRAM (67) PB,
As (13 g ok K= | Me (60) PB ouTPUT
ADDRESS | 2 16K = 3 s
INPUTS Aq (14 Ja) g (5) PB, PORT B
5 —
As (15 w ;) (69) PBs
As (16 (63) PBg
A P
\ ({7 = — @ B A/
ADg (33 X
ADg (34 o
AD1o (33 = - - COUNTER r
-/
AD11 (36 39
AD = COUNTER 0 ]
BIDIRECTIONAL 12 37 S @ ©
ADDRESS/DATAY  AD13 (38 oF = 1/0 PORT C
<] COUNTER 1 S
AD14 (39 q e
3 (=)
AD15 (40
Do/AD16 (25 L F—
| D1/AD @8 J(}:;> o | [
( D, (27 w COUNTER
D3 (28 w — CONTROL
04 (29 2 - CIRCUIT !
DATA < 05 (33 gl M INPUT PORT D
o —
Ds (31 ¢ oy ,_ 49) GSy/PDy CHIP SELECT .0
. @ He o KRG G57/P0, cHiP seLecT 1
- L 51) RD/PD, READ SIGNAL
<::| § \(59) C|n/PD3 COUNTER INPUT
! 1 ~>(60) Coyt/PD4 COUNTER
OUTPUT
61) CLK/PDs (o
Vpp  Vss Vob Vss Vge
POWER SUPPLY  (OV)  (5Vv) (0V) (2.5~5V)
FOR OTPROM
WRITE (125V)
MITSUBISHI
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00000

UNUSED

04000

FF

SRAM (2K BYTE)

oo
PN
oo~

00

0480E

SPECIAL FUNCTION

UNUSED

08000

ROM (32K BYTE)

2FFFF

I
|
I
I
I
I
I
]
|
I
|
I
|
]
|
|
I
FFFF} o o
0000:
|
!
]
|
|
]
I
1
I
i
1
|
|
]
I
|
i

EXTERNAL MEMORY

(64K BYTE)

EXTERNAL MEMORY

(64K BYTE)

e e e e el

04802

04804

04806

04808

0480A

0480C

PORT A

PORT B

PORT C DIRECTION REGISTER

PORT C

PRESCALER OVERFLOW

COUNTER OVERFLOW

COUNTER MODE REGISTER

PORT D

~ EXTERNAL MEMORY EXPANSION PIN (CSg)

5 EXTERNAL MEMORY EXPANSION PIN (CS;)

Fig. 1 M6M72561J, J-1 Address area
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/

OTP ROM Mode Table

(x 15 irrelevant )

Pinname |ALE| E |R/W| CE | PRG|BYTE|BHE |EXT|RESET| Vpp | Vep | Veoe Data /0
Mode (21) | (22) | (23) | (24) | (58) | (55) | (56) | (57) | (58) | (19) | (20) | (53) | Dg/A1s,D1/Aq7| D2~D7 | ADg~AD1s
3 ViH X : Address input Address input
3 d,
;? 8-bit mode pulse Vi | ViH | Vi | ViL | VIn Note 1 ViL X 5V 5V 5V Data output Output Data floating
@©
£
5 | 16-bit mode Vin Address input Address input
o
Z | Note2 pulse Vie | Vin | Vie | Vie | Vie | Vi | Vi x 5V sv 5v Data output Output Data output
Output disable Vie | Vin ViL | ViL X X Vi | X 5V 5V 5V Data floating Floating Data floating
Power down mode X X x ViH x X x X Vi | 5V 5V | 5V Floating Floating Floating
Read ViIH | ViL { Vin | Vi | ViIH | VIH X ViL X 5V 5V | 5V Output Output Address input
8
g Outputdisable | Vig | Vig | Vim | Vi | Vid | Vin X ViL X 5V 5V 5V Floating Floating Address input
g
g Power down X X Vin X X X X ViH | 5V 5V | 5V Floating Floating Address input
o«
Sl p Vi
£ rogram ViH | Vin | VI pulse ViH | ViIH X ViL X 6V [12.5V| 6V Data input Input Address input
=4
Program verify | Vi | Vi | Vie | Vin | ViH | VIH X ViL X 6V [12.5V| 6V Output Output Address input
External ROM'mod ViH v v v v x x v % sv | sv | sv Address input Floatin Address input
xterna mode | ee | VIL | ViH | ViL | ViL IH Data floating 08UNG | Data floating

Note 1 If BHE is fixed to V), Non-ALE is enabled, and 1f ALE s fixed to V), address inputs of Dg/A 6 and D; /A4 are not needed
2 A isfixed to Vi . :

3 If PRG s fixed to V4, ROM Only mode is enabled and address input is fixed to Non-ALE mode and address inputs of Ajs, Ag

SRAM Mode Table

and A, are not needed.

(x 1s irrelevant )

Pinname | ALE| E |R/W| CE |PRG|BYTE|BHE| Ag |EXT|RESET| Vpp | Vep | Veo Data |/0
Mode @) | 2 | 23 | 24) | (58) | (58) | (56) | (10) | (57) | (58) | (19) | (20) | (53) [ Dg/Ars.D1/A17]| D2~Dy | ADg~AD1s
ViH X |Address Address input Address input
8-bit mode (o]
- pulse Vie | Ve Vi | Vi | Vik Note 4| 'nput x x Sv A 5v Data output utput Data floating
©
Q
4
ViH Address input Address input
16-bit mode
pulse ViL Vi | Vie | Vi | ViL Vi | ViL x X 5V 5V 5V Data output Output Data output
Vik X |Address| Address input Address input
8-bit mode
pulse | ViL | ViL | ViL | Vi | Vin Note 4| input X XSV BV SV bataoutput Input Data floating
Do~Ds| Viy Address input Address input
\% Input
2 access | pulse i Vie | Vie | ViL | Vie | Vil | Vie X x Sv sV 5v Data input pu Data input
fes @
=13 Dg~Dys| v Addi Add
€ |Ds ~ Dys ] ress input ress iInput
= | access | pulse Vi | Vie | Vie | Vie | Vie X ViH X X 5V 5V 5V Data X X Data Input
©
- Do ~ Dis| vy Address input Address input
Input
access | pulse Vie | Vie | Vie | Vic | Vie | Vie | vie x x 5v 5v v Data input P Data input
P -
n?::;r down x| x |vie | x| x| x| x| x |wvin]sv|sv|sv]| Fiosting Floating | Floating

Note 4  If BHE is fixed to Vi, Non-ALE mode 1s enabled, and if ALE s fixed to V|4, address inputs of Dg/A ¢ and D, /A, are not needed

MITSUBISHI
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(3) Counter _
The input pulse from C;y pin is counted by an 8-bit up-
counter. The count value can be preset or output from
data pins Doy to D,.

Table 3 shows the table for counter mode.

Initial setting for counter use
Cin/PD3, Cout/PDs, CLK/PDs are common function
pins related to a counter. Port PD should be specified to

(Double count mode)
In this mode, both Cy counter and C; counter count the
input pulse from C;y pin. Co counter is preset by the
trigger input from PC,/TRIG pin and C; counter is preset
by the overflow output pulse of Co counter.

To enable the double count mode, PC,/TRIG pin
should be initialized as TRIG pin by specifying the address
04804,¢ and by writing “’L"’ to D4 pin.

enable counter pin for counter use. This can be specified by COUNTER
writing ‘‘H” to data pin D, after the address 0480E s is INPUT 8-8IT COUNTER|OVF
specified. Then clock pulse should be continuously input (Cin) —|(Co PRESCALER) COUNTER
from CLK pin. The counter operation is synchronized COUNT OUTPUT
with this clock pulse. L_PRESL. (Cout)
(Prescaler mode)
This mode is enabled by an 8-bit prescaler counter (Cq) to
count the input pulse from C)y pin and by an 8-bit counter o8 o OVF
- UNTER
(C,) to count the overflow output pulse. Each counter ﬁh‘;ﬁﬁ ©n
returns to the preset count value by the overflow output (CLK) SONT
pulse to count up again. PRESET
Table 4 Mode setting and counter preset -
9 p Fig. 2 Prescaler mode
Parameter Write address Write data
Mode setting
N
(counter mode and edge mode) 0480C16 See Table 3. COENIIS? &.8IT COUNTER OVF
©n (Co)
Co counter preset 04808 15 fny pc;gset \’/:a’I:ue ! 0 COUNTER
rom 00 to COUNT OUTPUT
PRESET (CouT)
Any preset value TRIG ouT
C, counter preset 0480A1¢ from 00 to FF
COUNT PRESET
OVF
CLOCK “-8-BIT COUNTER
INPUT (D))
(CLK)
Fig. 3 Double count mode
Table 3 Counter mode table
Counter mode register (0480C;¢) Mode name
Counter configuration
Dy Ds Ds Counter mode Edge mode
0 0 Count disable mode
0 1 Falling edge count mode See Fig 2.
0 Prescaler mode e Counter is preset by the OVF
1 0 Rising edge count mode output timing
1 1 Double edge count mode
0 0 Count disable mode
0 1 Falling edge count mode See Fig 3
1 Double count mode o Counter is preset by the external
1 0 Rising edge count mode trigger timing
1 1 Double edge count mode
4—10 MITSUBISHI
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ABSOLUTE MAXIMUM RATINGS .

Symbol Parameter Test conditions , Ratings Unit
Vit All input or output voltage except Vpp —0.6~7 A\
Viz2 Vpp supply voltage during programming With respect to GND —0.6—14.0 \
\ Output voltage —0.6~7 \
Topr Operating temperature —50~95 °C
Tstg Storage temperature —65~150 °C
CAPACITANCE
Limits
Symbol Parameter Test conditions Unit
‘ Min Typ Max
C Input capacitance (Note 5) 4 8 pF
- Ta=25°C, f=1MHz, V|=Vo=0V
Co Output capacitance (Note 6) 4 12 pF

Note 5 Ao~A,, ALE,E, RW, CE, PRG, BYTE, BHE, EXT, RESET, Cin/PD3, CLK/PDs
6 99_/A|s. Dy/Ay,. Dz_"_E>7. ADg~AD;s, PAg~PA,, PBo~PB,, PCo~PC,
CSo/PDy, CS, /PD,, RD/PD,, Coyt/PDs

4—12 MITSUBISHI
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TIMING REQUIREMENTS (Ta=0~70"C*: Vpp=Vcc=Vpp=5V+£10%, unless otherwise noted)

VERSATILE ROM

Limits
Symbol Parameter Test conditions Unit
Min Typ Max

tsu(a-L) Address setup time before latch 30 ns
th(L-a) Address hold time after latch 20 ns
tw() Latch pulse width 70 ns
tww) Write low-level pulse width 0 ns
tsua-w) Address setup time before write 70 ns
tsu(p-w) Data setup time before write 60 ns
tw(e) Write low level pulse width 70 ns
tsu(a-g) Address setup time before write 60 ns
tsu(p-g) Data setup time before write 60 ns
thw-p) Data hold time after write 10 ns
th(e-p) Data hold time after write 10 ns
th(w-a) Address hold time after write 20 ns
th(e-a) Address hold time after write 20 ns
tow-L Latch pulse rise after write 20 ns
te(e-L Latch pulse rise after write 20 ns
te(L-w) Write pulse fall after latch 30 ns
te(-g) Write pulse fall after latch ' 30 ns
te(a-g) Write pulse fall after address input 0 ns
tdis(w) Output disable after write 60 ns
te(e-a) Address input after write 50 ns
te(oL-g) E rise after CLK rise at counter-preset 15 ns
tsu(pT-E) | Portsetup time before read 200 ns
theE-pPm) Port hold time after read 20 ns
te(oLk) Clock cycle time 250 ns
tw(CcLKH) CLK input high-level pulse width 125 ns
tw(cLkL) CLK input low-level pulse width 125 ns
tr CLK input rise time 20 ns
tf CLK input fall time 20 ns
tw (CINH) Counter event Input high-level pulse width 4Xtc(cLK) ns
tw(cinw Counter event input low-level pulse width 4 X1c(cLK)) ns
tw(TRGH) Trigger event input high-level pulse width 4X10(CLK) ns
tw(TRGL) Trigger event input low-level pulse width 14X to(oLK) ns

* Ta=—40~85C for M6M72561J-1
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M6M72561),-1

VERSATILE ROM

AC WAVEFORMS
READ OPERATION

ta(g)

m|
>

ta(ce) tor
CE
K
ta (AD)
Ag~A7 ) X
toH
ADg~AD1s / RN
ADDRESS DATA VALID

Do~A1s,D1/A17 ) /

, N
Dy~Ds DATA VALID

\ g

7\ /
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M6M72561),-1

VERSATILE ROM

TIMING DIAGRAM
1/0 PORT

td-pm)

mi

R/W

PORT
OuTPUT

PORT OUTPUT

Do/A1g, D1/A17

X‘
D

D2~Dy
tsu(e-p)
Tsu(w-b)
tdE-pm
: /
| tdw-PT)
R/W 5 /
va
PORT
OUTPUT kh PORT QUTPUT
td(PT-0)
_ ¥
: /
tsu(e-PT) thE-pPT)
e —>4
PORT s
P
INPUT -k ORT INPUT

tsu(PT-E)

Do/A1g, D1/A17
D2~Dy

DATA

Amnsuslsm
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M6M72561),-1

VERSATILE ROM

AC WAVEFORMS

PROGRAM VARIFY
ViH \ . N
ADDRESSES Xk X
Vi
tas , tan
Vin/Von r N
- 3 DATA OUTPUT | N
DATA DATA SET VALID [
ViL/Vou =~ =
t toH
<23 le—] le—>{toFp
Vpp ;
Vi
P / |tves]
Vpp le—>1
Vpp+1 .
Voo / |tvos
Vob te—>{
VIH ——
CE \ / t te
ViL k 7 ES (€—2>
trpw
ViK'
E topw \ /
Vi

FAST PROGRAMMING ALGORITHM
FLOW CHART

(__ADDR=FIRST LOCATION )

Test conditions for A C. characteristics
Input voltage V=045V, V=24V
Input rise and fail times < 20ns
Reference voltage at time measurement Input 0 8V

START

and 2V Output 0 8V, and 2V

Vpp=6.0V

INCREMENT ADDR

Vpp=12.5V

DEVICE
FAILED

C

PROGRAM PULSE OF
3Xms DURATION

LAST ADDR?
YES
Vpp=Vpp=*5.0V

VERIFY FAIL DEVICE
ALL BYTE FAILED
PASS

| DEvice passeD | . %45V Vpp=Vpp=5.5V
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RASM77

MELPS 7700 RELOCATABLE MACRO ASSEMBLER

Table 1 Pseudo directives function list

Table 2 Macro instructions function list

Pseudo Macro
directives Functions Pseudo directives instructions Functions Macro instructions
classification classification .
Assembly * Declares data length .INDEX .DATA Y mac- | Repeats the prc ing operation In { .REPEATI ~.ENDM
control * Declares data bank /|.DT.DP ro instructions | accordance with the number of argu-
direct page register ments contained in the operand
value Repeats the prc ing operation in | .REPEATC ~.ENDM
« Conditional assemble IF (.ELSE) .ENDIF accordance with the number of char-
includes file .INCLUDE acters presented by the operand as
* Equation .EQU arguments
* Declares end of program | .END Repeats the processing operation a | .REPEAT ~.ENDM
* Out puts messages .ASSERT specific number of imes
L * Declares assemble error | ERROR User macro | Defines the macro instructions. .MACRO ~ENDM
Address * Declares address .ORG instructions | Forces the termination of macro | .EXITM
control * Allocates RAM area .BLKB .BLKW .BLKA .BLKD generation
* Defines data BYTE .WORD .ADDR .DWORD Changes the labels used in the| LOCAL
* Corrects location align- | .EVEN macro definitions into Iintra-macro
ment local labels
Linkage « Specifies section name | .SECTION
control « Specifies global lavel | DPEXT .DTEXT .EXT
name .PUB
* Specifies linkage file | .OBJ .LIB CONSTRUCTION
name The following shows the software construction of RASM77.
* Specifies version VER ’
Listing * Specifies new page and | .PAGE Relocatable macro A bles the bly I je source files for
control title . assembler RASM77 series MELSP 7700, and generates the relocat-
« Specifies listing format | .COL .LINE able object files.
(columns and rows Linkage editor LINK77 | Generates a machine language file in hexadecim-
counts) al format from the plural relocatable files gener-
« Specifies listing output / | .LIST .NLIST ated by RASM77.
suppression Librarian Generates a library file from the relocatable files
* Specifies macrogenera- | .LISTM .NLISTM LIB77 generated by RASM77
tion line listing output / Cross referencer Generates a cross refrence file from the assembly
suppression CRF77 language source files for series MELPS 7700
C language | * Outputs begining of line | CLINE The cross refrence file shows the points defined,
source level | * Specifies function start / | FUNC .ENDFUNC and refrenced the labels and symbols.
debugging end . File converter Generates a S format machine language file from
support * Outputs language type | .LANGUAGE HEXTOS2 a hexadecimal format b language file
« Setting pointer length .POINTER generated LINK77
* Specifies source file { . SOURCE
name
Subspriction | * Declares program name | .PROGNAME
* Declares area name 10 .ENDIO RAM ENDRAM
* Declares module name | .PROCMAIN .PROCSUB ENVIRONMENT
.PROCINT .ENDPROC RASM?77 operates in the following OS environments.

® MS-DOS

® SUN-3/SUN OS
® VAX/ULTRIX

® HP9000/HP-UX -

Note 1 : MS-DOS is a registered trademark of Microsoft
Corp.

Note 2 : SUN-3 and SUN OS are registered trademarks of
Sun Microsystems Corp.

Note 3 : VAX and ULTRIX are registered trademarks of
Digital Equipment Corp.

Note 4 : HP9000 and HP-UX are registered trademarks of

_HEWLETT PACKARD Corp.
MITSUBISHI
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c77

MELPS 7700 C COMPILER

C language
source file

C77

C compiler
Assembly
language
source file

Software development flow for series MELPS 7700

Assembly
language
source file

RASM77 LiB77
MR7700
Real-time OS Relocatable
object file
Assembler LINK77
Symbol file Hexadecimal
for debugging format file
Debugger RTT77 ROM’ ]
Software development flow by C77
C language
source file
CPP77 Preprocessor
Processes the line
remarked “#” at begin
* Macro substitution
* Includes file
« Conditional line
. Parser
Compile driver Parses C language
CPP77, PS77, CG77,
RASM77, and LINK77 ) ;
' CG77 Code generator
and generates the Generates the code of MELPS 7700
machine language file assembly language

Fig. 1 C77 processing flow
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SDB77

MELPS 7700 SYMBOLIC DEBUGGER

DESCRIPTION

SDB77 is the series MELPS 7700 debugger control soft-
ware prepared for the PC4816 system. SDB77 operates on
a 16-bit personal computer that supports the MS-DOS en-
vironment, and controls the PC4816 system through the RS-
232C serial interface.

DISTINCTIVE FEATURES
SDB77 supports the following features:

Support of the runtime debugging function that refers
memory during execution of a program

Support of various break point setting functions

Support of various real-time trace control functions
Support of the execution time measurement function
Support of the C language source line display function
Apply to every MCU in the series MELPS 7700 with the
use of data files that contain particular data of individual
MCU

The initialization file automatically sets debugging start
conditions. .

The batch command enables continuors execution of
debugging commands.

Debugging history can be recorded in the log file.
Support of the debugging information definition file that
automatically sets break points and trace points.
Support of the online manual

Personal computer

Emulation pod

(sold separately)

Fig. 1 MELPS 7700 debugger control system
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MR7700KIT

e MELPS 7700 REAL-TIME 0S DEVELOPMENT KIT

DESCRIPTION

MR7700 is the real-time operating system developed for
the 16-bit single-chip microcomputer MELPS 7700 series.
MR7700KIT is the tool kit required to develop application
software incorporating MR7700. *

DISTINCTIVE FEATURES

® Based on with M ITRON specifications

® Real-time operating system intended for industrial in-
corporation systems. '

® High speed processing

® Minimam size of OS kernel by automatically selecting
only necessary modules

® Application programs can be developed in C language
by using C compiler C77,

FUNCTIONS
(1) Outline specifications of MR7700
Table 1 shows outline specifications of MR7700.

The OS nucleus data size does not include stack size.
Because the 16 bytes of task context (for standard model)
is allocated on the stack, contexts of individual tasks are
not included in the OS data size.

Time data in the table is measured by M37700M2 (16MHz)
at 0 wait memory access and 16-bit width. The task switch-
ing time and maximum interrupt inhibited time are for a
wup-tsk system call at priority number 1.

(2) Kernel configuration for MR7700

The MR7700 kernel consists of two module groups: One is
the requiste module group that performs real-time proces-
sing and multi-tasking, the other is the expansion function
module group from which modules can be selected accord-
ing to user applications.

Figure 1 shows the module configuration of the MR7700
kernel. The application program is prepared by the user,
and is composed of tasks, an interrupt processing handler,
a cycle execution handler, and an alarm handler.

Table 1 Outline specifications of MR7700
Item Specifications Application program
Target MCU Series MELPS 7700
Maximum number of tasks 124
Priority number 1~63 Evént flags |Semaphore| Mail box Memory
Number of system calls 51 pool o
OS nucleus code size About 0 9K bytes to 5 8K bytes Q:(\Q\
Task Task Interrupt  [Time Version )
(standard model) manage |appendix |Processing | scheduling| Manage ‘\‘g}“
OS nucleus data size Minimam 14 bytes and 9 bytes increased ment synchroni- ment
by each task zation
OS nucleus description Assembly Scheduler
language
Task switching time About 30us max
M - N
aximum interrupt inhibited | About 11 us to 24us MELPS 7700 series
time
Fig. 1 MR7700 configuration
510 ~ MITSUBISHI
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MR7700SRC

MELPS 7700 REAL-TIME OS SOURCE KIT

DESCRIPTION

MR7700 is the real-time opearating system developed for
the 16-bit one-chip microcomputer MELPS 7700 series.
MR7700SRC is the mass production contract that authorries
mass production of products incroporating MR7700.

CONFIGURATION

MR7700SRC consists of the followings elements:

® MR7700 source

® Mass production right (to incorporate MR7700 into an
unlimited number of products of a single model)

CONTRACT OUTLIVE

MR7700SRC is the license to manufacture a large quantity
of products that incorporate MR7700. This license autho-
rizes production of an unlimited number of products by five
specified computer systems and five engineers in a single
section. No royalties are charged nor report of output is re-
quired. To carry out development by employing more en-
gineers or more systems than specified, the user must ac-
quire the right of use.

MR7700SRC guarantees maintence (including software
version up) of MR7700 for two years without payment.

NOTES

Purchase of MR7700KIT (development kit) is the prere-

quiste to close contract MR7700SRC.

® MELPS is a registered trademark of Mitsubishi Electric
Corp.

MITSUBISHI
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PC4000E

DEBUGGING MACHINE

PC4000E BLOCK DIAGRAM

25pins 3pins

Bus Connector for -——_——————— —— — -
Expansion (2) | |
r !
! I
! |
Control Port for ! | .
RS232C 1/0 Option Board 1 | “’
82C55 g l,—-\lﬁ .
81C55 2 : 4 *\I |
Serial 1/0 5 |
%ré?nA 3 | Option Board for Slngle~chip: 1
3 : Microcomputer | I '
Program Memory & |+ (Common Board and : : | ’
5165 e Emulation Pod for | ! l‘
. o . h
2167 c |1 MELPSs 7700) - T I
p [ (]
Bus Connector | 1 =3 : ‘?»

|
|
|
|
; >
Ltor Expansion(1) l I Bus Control Gate l :
— ! ___[Monitor
Switch | ROW
B
[

Gﬁ!gcl,:i” Monitor CPU LED i
Ucircuit 80C85 Display — Lo o e J
Supply
Input
IConnector
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Lk MITSUBISHI MICROCOMPUTERS
Bt MELPS 7700 DEBUGGING MACHINE
DESCRIPTION APPLICATIONS

PC4816 is the high performance debugging machine for
Mitsubishi original 16-bit microcomputers.

PC4816 executes debugging with a help of emulation pods
connected to it. Various emulation pods are prepared for
individual microcomputers and provided separately.
PC4816 can be connected to a host machine with a per-
sonal computer (hereafter, PC), and can be controlled by
control software on the host machine.

Because PC4816 supports simple 1/0 functions, it can be
used as a stand-alone unit after down-load the user's
program.

DISTINCTIVE FEATURES

® Runtime debugging function is supported.

® Program evaluation function is supported.

® Usable as a stand-alone unit.

® Evaluation functions can be enhanced by adding
boards.

Compact design requires less space on a desk.

For development of hardware and software for systems us-
ing MELPS 7700, and for program debugging.

Fig. 1 The exterior of PC4816

5—16
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PC4816

MELPS 7700 DEBUGGING MACHINE

FUNCTIONS When PC4816 is turned on, the monitor CPU is activated
PC4816 consists of the following three kind products- and the monitor programs stored in the EPROM on various
® PC4800 boards in the rack are started.

This is the debugger that incorporates the power unit, inter- When the monitor programs are started, the start message
face with the host machine, key entry unit, LCD display is displayed on the LCD display unit on PC4816. Then the
unit, monitor CPU board, emulation board, and container system waits for control instructions from debugger control
rack. software SDB77 on the host machine.

® M37700T-CNT When the debugger control software is started, the host
This is the emulation control board that consists of the MCU machine requests details (board configuration, monitor
execution control circuit and program memory. program version number, etc. ) to be reported via the serial
® PCA4800R circuit. Acceptance of various debugging commands is en-
This is the debugging function board that consists of the abled after PC4816 returns the details correctly.

real-time tracer and coverage function circuit. ® Serial circuits : Complying with RS-232C, two circuits
PC4816 is used combined with emulation pods that are ® Parallel circuit : Complying with GP-IB

prepared for individual MCU and provided separately. - @ Power supply : Power units applicable to 115V and
PC4800 is connected to the host machine via a serial cir- 220V systems

cuit (RS-232C) . PC4816 is connected to the emulation ® Board rack : Five boards can be accommodated.
board and the debugging function board via two 96-pin

connectors.

RS-232C 1ch
LCD & KEYS RS-232C 2ch
GP-1B
— Monitor CPU board =
—— Reserved for option

Reserved for option

L

Expansion memory

PCA4800M
board (sold separately)

— Real-time trace board ’= PCA4800R

Emulation MCU control board - M37700T-CNT

AC power supply
115V / 220V

50 7 60Hz -

DC power
module

Pod by each MCU
(sold separately)

Fig. 3 Functional block diagram
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PCA4800M

1M BYTE MEMORY EXPANSION BOARD for PC4816

DESCRIPTION

PCA4800M is the emulation memory expansion board that
is used incorporated in PC4816, the debugging machine for
MELPS 7700.

1M bytes of high speed SRAM, which can be distributed
over areas of 16M bytes in units of 4K bytes in mounted.

DISTINCTIVE FEATURES
® Applicable to 8 or 16-bit wide memory buses.

SPECIFICATIONS

Item

Contents

Debugger

PC4816

Corresponding MCU

MELPS 7700 series

Corresponding control board

M37700T-CNT

Corresponding bus width 8, 16-bit
Memory capacity IMB
Mapping units 4KB

Supply voltage

5[V] = 5 [%]

sl c2
Deliy A £
g e

°

. i
1C63 »
»

988 00005080500

B samsemmemnaal

S G
y *(1C9 4 1C10 ¢ ICH] ¢

_se
PPETP Y o

2

Fig. 1 The exterior of PCA4800M
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M37700T-POD

MELPS 7700 EMULATION POD(SINGLE-CHIP MODE,CORRESPOND to PC4000E)

DESCRIPTION

The M37700T-POD is an emulation pod constructs the op-
tion board for single-chip mode of MELPS 7700 emulation
common board M37700T-RTT.

M37700T-POD is used with M37700T-RTT and PC4000E.

DISTINCTIVE FEATURES

® Debugging functions can be used to connect with
PC4000E, M37700T-RTT, and this pod.

® |t can be corresponded to a system with 16MHz oscil-
lator.

® The M37700T-POD can be connected by an attached
flat cable with the users system.

® The M37700T-POD can be use an internal clock or an
external oscillator.

STRUCTURE

The M37700T-POD consists of the following hardwares :
1. Evaluation MCU (M37700SAFP) and related circuits.
2. Gatearray for port emulation and related circuit.

FUNCTIONS

To connect the M37700T-RTT, the M37700T-POD con-
structs the opion board for single-chip mode of M37700M2-
XXXFP or M37700M2AXXXFP.

The PCA4000E debugging machine is controlled by the
monitor program ROM on the M37700T-RTT, and the eva-
luation MCU (M37700SAFP) mounted on the M37700T-
POD executes the program stored in the program RAM on
the M37700T-RTT.

Single-step execution, execution with break points, and
reading of internal status with the evaluation MCU halted
are performed under the control of the monitor CPU on the
PC4000E.

SPECIFICATIONS

Item Specification

Corresponded M37700M2-XXXFP
microcomputer M37700M2AXXXFP
M37700M4-XXXFP
M37700M4AXXXFP
M37701M2-XXXSP
M37701M2AXXXSP
M37701M4-XXXSP
M37701M4AXXXSP
M37704M2-XXXFP*
M37704M2AXXXFP*
M37705M2-XXXSP*
M37705M2AXXXSP*

Corresponded mode | Single-chip mode

16MHz (on board)
External oscillator 16MHz (max)

Clock frequency

Common emulation M37700T-RTT

board

Power supply PC4000P usable

Connection with Connected by the attached cable

user system

* Be necessary to order exchanging the evaluation MCU

5o MITSUBISHI
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M37700T-HPD

MELPS 7700 HIGH LEVEL EMULATION POD(CORRESPOND to PC4816)

DESCRIPTION ,

The M37700T-HPD is a high level pod for MELPS 7700 is
an emulation pod which enables debugging system
PC4816. It can be used as an emulator corresponding to
M37700 and M37701 by conection with M37700T-CNT
built-in PC4816.

DISTINCTIVE FEATURES

® The electrical characteristics of the direct ports is ex-
cellent because of the distance between the emulation
MCU and the users system is short.

® The whole processor mode that single-chip mode, mic-
roprocessor mode and memory expansion mode can be
corresponded alone.

® Compact pod

STRUCTURE

M37700T-HPD consists of the following hardware.
(1) Evaluation MCU (M37700SAFP-A)

(2) Clock oscillation compact board

(3) Port emulation circuit

(4) 1/0 buffer

SPECIFICATIONS

Item

Contents

Debugger

PC4816

Corresponding MCU

M37700, M37701

Clock frequency

16MHz

Corresponding con-
trol board

M37700T-CNT

Corresponding MCU
mode

(1) Single-chip mode

(2) Memory expansion mode of 8 and 16-bit bus
width

(3) Microprosessor mode of 8 and 16-bit bus width

5 (V] £ 5[%]

Supply voltage

Fig. 1 The exterior of M37700T-HPD
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M37704T-HPD

%Wﬁ“ MELPS 7700 HIGH LEVEL EMULATION POD(CORRESPOND to PC4816)
DESCRIPTION SPECIFICATIONS
The M37704T-HPD is a high level pod for MELPS 7700 is o Contorts
an emulation pod which enables debugging system Debugger PC4816
PC4816. It can be used as an emulator corresponding to Corresponding MCU | M37704, M37705
M37704 and M37705 by conection with M37700T-CNT Clock frequency 16MHz

built-in PC4816.

DISTINCTIVE FEATURES

® The electrical characteristics of the direct ports is ex-
cellent because of the distance between the emulation
MCU and the users system is short.

® The whole processor mode that single-chip mode, mic-
roprocessor mode and memory expansion mode can be
corresponded alone.

® Compact pod

STRUCTURE
M37704T-HPD consists of the following hardware.
(1) Evaluation MCU (M37705ASP)
(2) Clock oscillation compact board
(3) Port emulation circuit
)

(4) 1/0 buffer

Corresponding con-

M37700T-CNT

trol board
Corresponding MCU | (1) Single-chip mode
mode (2) Memory expansion mode of 8 and 16-bit bus
width
(3) Microprosessor mode of 8 and 16-bit bus width
Supply voltage 5[Vl % 5([%]

Fig. 1 The exterior of M37704T-HPD
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- . ﬁ%f&yﬁég‘“m .
e E ‘ M37795T-HPD
P . ' :

MELPS 7700 HIGH LEVEL EMULATION POD(CORRESPOND to PC4816)

DESCRIPTION SPECIFICATIONS
The M37795T-HPD is a high level pod for MELPS 7700 is "
) tem Contents

an emulation pod which enables debugging system Debugger PC4816
PC4816. It can be used as an emulator corresponding to Corresponding MCU | M377955J
M37795SJ by conection with M37795T-CNT built-in Clock frequency 16MHz
PC4816. Corresponding con- | M37700T-CNT

trol board .
DIST'NCT'VE FE ATURES Corresponding MCU | Microprosessor mode of 8 and 16-bit bus width

The electrical characteristics of the direct ports is ex- mode
Supply voltage 5[V] =+ 5[%]

cellent because of the distance between the emulation
MCU and the users system is short.
® Compact pod

STRUCTURE

M37795T-HPD consists of the following hardware.
(1) Evaluation MCU (M37795SJ)

(2) Clock oscillation compact board

(3) Port emulation circuit

(4) 1/0 buffer

Fig. 1 The exterior of M37795T-HPD
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PROGRAM WRITING ADAPTER for ONE TIME PROM VERSION MICROCOMPUTERS

PCA4707

DESCRIPTION

The PCA4707 is an adapter writing the program into the
EPROM  version  microcomputer  M37700E2-XXXFP,
M37700E2AXXXFP, M37700E4-XXXFP, or M37700E4AXXXFP.

It can be used the PROM writer (correspond to M5M27C2-
56K) on the market to write the program through the
PCA4707.

STRUCTURE \

The PCA4707 is consisted of two printed circuit boards

named PCA4707 and PCA4701B.

PCA4707 The EPROM version microcomputer is mount-
ed on this board.
The PCA4707 has a 80-pin IC socket to mount
the EPROM version microcomputer, and a dual
In line socket to connect with the PCA4701B.

PCA4701B The PCA4701B has two dual in line connecter.
One of them is used connecting with the
PROM writer, and anoter one is used connect-
ing with the PCA4707.

NOTE

Some kind of PROM writer cannot write the program on the
EPROM version microcomputer through the PCA4707.

An example to attach the PCA4707 on the PROM writer

SPECIFICATIONS
Iltem Specification
Correspond M37700E2-XXXFP
microcomputer M37700E2AXXXFP
M37700E4-XXXFP
M37700E4AXXXFP

Clock frequency

8MHz (ceramic oscillator on the PCA4707)

Power supply

Supplied from PROM writer

Specification of
PROM writer

(1) Be able to write to M5M27C256K, or the other
EPROM equal

(2) Be able to write, to compare check, and erace
check with designating the area

(3) Be able to supply the current about 10mA from
the source (5V line) to external.

5—30 MITSUBISHI
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PCA4709

PROGRAM WRITING ADAPTER for PROM VERSION MICROCOMPUTERS

DESCRIPTION

The PCA4709 is an adapter writing the program into the
EPROM  version  microcomputer  M37701E2-XXXSP,
M37701E2AXXXSP, M37701E4-XXXSP, M37701E4AXXXSP,
M37705E2-XXXSP, M37705E2AXXXSP, M37705E2SS, or
M37705E2ASS.

It can be used the PROM writer (correspond to M5M27C2-
56K) on the market to write the program through the
PCA4709.

STRUCTURE

The PCA4709 is consisted of two printed circuit boards

named PCA4709 and PCA4740B.

PCA4709 The EPROM version microcomputer is mount-
ed on this board.
The PCA4709 has a 64-pin shrink DIP type IC
socket to mount the EPROM version micro-
computer, and a dual in line socket to connect
with the PCA4740B.

PCA4740B The PCA4740B has two dual in line connecter.
One of them is used connecting with the
PROM writer, and anoter one is used connect-
ing with the PCA4709.

NOTE

Some kind of PROM writer cannot write the program on the
EPROM version microcomputer through the PCA4709.

An example to attach the PCA4709 on the PROM writer

SPECIFICATIONS
ltem Specification
Correspond M37701E2-XXXSP, M37701E2AXXXSP

microcomputer

M37701E4-XXXSP, M37701E4AXXXSP
M37706E2-XXXSP, M37705E2AXXXSP
M37706E2SS, M37705E2ASS

Clock frequency

8MHz (ceramic oscillator on the PCA4709)

Power supply

Supplied from PROM writer

Specification of
PROM writer

(1) Be able to write to M5M27C256K, or the other
EPROM equal

(2) Be able to write, to compare check, and erace
check with designating the area.

(3) Be able to supply the current about 10mA from
the source (5V line) to external.
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MITSUBISHI MICROCOMPUTERS

PCA4780

PITCH CONVERTER for 80-PIN FLAT PACKAGE

DESCRIPTION SPECIFICATIONS

The PCA4780 is a pitch converter for 80-pin flat package

. . . Item Specification
connect the printed circuit pattern of the system mounted Corespond package | 80-pin flat package (pins interval 0.8mm)
the 80-pin flat package single-chip microcomputer and that TYPE 80P6 .
option board or evaluation board. Components CUBESO0 : Electrodes for the flat package
FLAT80 : The pitch converter

DISTINCTIVE FEATURES Connection CUBESO: The FLAT80 and the user system by
® The PCA4780 can be used for an in circuit emulation _ solder

probe to debug the system mounted the 80-pin flat FLATEO - ::l:e?‘p'" dual in line connecters and

package microcomputer.
® The PCA4780 can be converted the 40-pin, 1 inch dual
in line pitch to 80-pin 0.8mm flat package pitch.

CONFIGURATION

The PCA4780 is structured following two parts

(1) FLAT80 : The printed circuit flexible board
The FLAT80 has the 80-pin (0.8mm pitch)
flat package pattern to attach the CUBES0O
and two 40-pin connecters to connect the
attachment cables of the option board or
evaluation board, and these are connected
one-to-one.

(2) CUBESO : An electrode for flat package pattern
The CUBE80 has two electrodes formed
same as the 80-pin (0.8mm pitch) flat pack-
age microcomputer.
One of that is connected with the user sys-
tem, and another is connected with the
FLATS80.
It is necessary soldering to connect there.

ATTACHMENT

PCA4780 is attached the following process:

(1) One of the electrodes of the CUBESO is soldered with
the user system, and the another is soldered with the
FLATS80.

(2) The FLATS80 is connected to the option board or the
evaluation board by the attachment cables.

(3) The GND electrode of the FLAT80 is connected with
the GND electrode of the 6ption board or the evalua-

. tion board.
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PCA7780G02

PITCH CONVERTOR for 80-PIN FLAT PACKAGE

DESCRIPTION ,
PCA7780G02 is a pitch convertor for 80-pin flat package to
connect the mounting pattarn of the system mounted 80-pin
flat package type single-chip microcomputer to the option
boards, evaluation boards, and so on.

It can be connected to mounted evaluation microcomputer
or the emulator by mounting the 80LCC IC socket to the
foot pattern of 80-pin flat package on the terget system.

DISTINCTIVE FEATURES

® It can be used as incircuit emulation probe to debug
the system mounted 80-pin flat package type micro-
computer.

® |t can be converted the pattern that has 80-pin two line
half pitch dual-in-line to the pattern of 80-pin flat pack-
age (0.8mm pitch).

The following boards and IC socket are needed to use
PCA7780G02.
(1) Using series MELPS 7700(M377XX)
PCA7781 : Pitch convertor
(2) Using M37450 family
PCA7782 : Pitch convertor
(3) 80LCC socket
® Surface mounting type 1C61-0804-034
('Yamaichi electric industory corporation.)
® Manual solderable type 80LCC-046 (refer to figure 1)
(Mitsubishi electric corporation)

0.8X23= 18 i
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NDEX 1 location
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~|-| =8 =g |t
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o"_g = © L!l,
— [— =}
QL = =° |C
v = Va = X
= AV = 3}
[—] —E———o

4-41.6
(location for
| stand off)

Fig. 1 80LCC-046 pattarn

FUNCTIONS

The process of PCA7780G02 connecting as following.

(1) Soldering the 80-pin LCC socket to the terget system.

(2) Connect the PCA7780G02 and PCA7781 or PCA7782 to
the flat cable of the option board.

(3) Connect the PCA7780G02 to the 80-pin LCC socket .

(4) Connect the GND pin of PCA7781 or PCA7782 to the
GND line of the option board.

SPECIFICATION

ltem Contents
Correspond MCU 80-pin flat package (0.8mm pitch)
Type name I1s 80P6.

NOTE

The mounting pattern of 80QFP must be designed larger
than normally to correspond to the packages 80P6, 80P6N,
and two types 80LCC socket (refer Figure 2).

.~——— Connect to

PCA7780G02 debugger

To user’s system

Fig. 2 PCA7780G02 appearances

——+ 1C61-0804-034 or 80LCC-046
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH00—92A<74B0>

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM L2 FOM nomeer | |

SINGLE-CHIP 16-BIT MICROCOMPUTER M37700M2-XXXFP

Date :
MlTSUBISHI ELECTR'C Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked?

TEL Responsible | gupervisor
Company o @ officer p
name ( ) e e
% | Customer S 2
» £
Date . a2 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).
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 “FF4g” in the shaded area.
0 27256 O 27512 (2) Address 046 to 10,6 are the area for storing the
data on model designation and options. This area
0000 0000 must be written with the data shown below.
LA 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.
_] bl L donlo Lo L COOO—I Address AddressI ]A?gress
4D 0 2D 8 Option data
DATA 16K DATA 16K 33 1 3
37 2 FF A
7FFF L JFFFF 37 3 FF B
30 4 FF C
30 5 FF D
4D 6 FF E
32 7 FF F

¥ 2. STP instruction option
One of the following sets of data should be written to the option data address (10,¢) of the EP_ROM 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 Mark Specification Form (80P6 for M37700M2-XXXFP) and attach to the Mask ROM Order Con-
firmation Form.

¥ 4. Comments
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH01—33A<81A0>

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM

rMask ROM number [ ,

SINGLE-CHIP 16-BIT MICROCOMPUTER M37700M4-XXXFP

Date :
MITSUBISHI ELECTRIC Section head| Supervisor
— signature signature
=
[7]
o
7]
o

Note : Please fill in all items marked %

Responsible :
Company TEL R officer Supervisor
name ( ) g ¢
% | Customer (S 2
Date . 3 5
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 “FF4¢" in the shaded area.
O 27512 (2) Address 04 to 1045 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 —1 Address Address Address
DATA 9K 4D 0 2D 8 [Option data] 10
33 1 FF 9
37 2 FF A
FFFF 37 3 FF B
30 4 FF C
30 5 FF D
4D 6 FF E
% 2. STP instruction option 34 / 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.
O] STP instruction enable Address 104
[ 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 Mark Specification Form (80P6 for M37700M4-XXXFP) and attach to the Mask ROM Order Con-
firmation Form.
% 4. Comments
6—6 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 MASK ROM

ORDERING METHOD

GZZ—SHO1—69A< 8ZA0)>

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM
SINGLE-CHIP 16-BIT MICROCOMPUTER M37701M2-XXXSP
MITSUBISHI ELECTRIC

Mask ROM number ‘ I

Date :
Section head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked

Company TEL . Responsible | gypervisor
name ( ) 8 o
% | Customer § =
c
Date . 8o
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
(1) Set “FF46” in the shaded area.
[0 27256 0O 27512 (2) Address 045 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.
L 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
|7 s000 notation.
C000 Address ' Address Address
DATA 16K DATA TGIK 4D 0 2D 8 Option data| 10
33 1 FF 9
J 37 2 FF A
7FFF I FFFF 37 3 FF B
30 4 FF C
31 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 (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 Mark Specification Form (64P4B for M37701M2-XXXSP) and attach to the Mask ROM Order Con-
firmation Form. '
% 4. Comments
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH02—01A<8ZA0>

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM

Mask ROM number ‘ I

SINGLE-CHIP 16-BIT MICROCOMPUTER M37701M4-XXXSP

Date :
MITSUBISHI ELECTRIC ‘ s

ection head| Supervisor
- signature signature
=3 .
]
3
[+

Note : Please fill in all items marked3

Company TEL . Responsible| supervisor
name ( ) § s=_>
% | Customer ] §
. 2 o
g:ﬁ%d 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 “FF4¢” in the shaded area.
0 27512 (2) Address 046 to 10,5 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
DATA 3_2|K 4D 0 2D 8 [option data] 10
33 1 FF 9
) 37 2 FF A
FFFF 37 3 FF B
30 4 FF C
31 5 FF D
4D 6 FF E
% 2. STP instruction option 34 / FF F
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. .
O 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 Mark Specification Form (64P4B for M37701M4-XXXSP) and attach to the Mask ROM Order Con-
firmation Form.
% 4. Comments
6—10 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SH01—75A<8ZA0>

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM

Mask ROM number I l

SINGLE-CHIP 16-BIT MICROCOMPUTER M37704M2-XXXFP

Date :
MITSUBISHI ELECTRIC s
ection head| Supervisor
signature signature

Receipt

Note : Please fill in all items marked?

Gompany TEL o Responsible | supervisor
name ( ) o g
% | Customer § 2
c
Date . _3’_» Ry
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 “FF4” in the shaded area.
[0 27256 O 27512 (2) Address 046 to 1045 are the area for storing the
data on model designation and options. This area
0000 0000 must be written with the data shown below.
LA 0010 0010 I:?etails for gption data qre givep next. in the sec-
/ tion describing the STP instruction option.
// Address and data are written in hexadecimal
R R Y notation.
Ll ALl LA cooo—] 5 Ad(;iress 55 Ad;ress(o y |A?gress
: . ption data
DATA 16K DATA 16K 33 1 FF 9 )
37 2 FF A
7FFF FFFF 37 3 FF B
30 4 FF C
34 5 FF D
4D 6 FF E
% 2. STP instruction option 32 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
O STP instruction disable Address 104
* 3. Mark specification
Mark specificati‘on mus? 'be §ubmitted using the correct form for the type of package being ordered fill out the
appropriate Mark Specification Form (80P6N for M37704M2-XXXFP) and attach to the Mask ROM Order Con-
firmation Form.
% 4. Comments
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 MASK ROM
ORDERING METHOD

GZZ—SHO01—81A<8ZA0>

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM [

Mask ROM number | : I

SINGLE-CHIP 16-BIT MICROCOMPUTER M37705M2-XXXSP

Date :
MITSUBISHI ELECTRIC Soat

ection head| Supervisor
. signature signature
2
®
3]
0]
o«

Note : Please fill in all items marked

Responsible :
Company TEL . |officer Supervisor
name ( ) s e
% | Customer § 2
c
Date . 3 o
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 EPROMs submitted.
Checksum code for entire EPROM areas (hexadecimal notation)
EPROM Type :
(1) Set “FF4g” in the shaded area.
[0 27256 O 27512 (2) Address 0i6 to 10, are the area for storing the
’ data on model designation and options. This area
0000 0000 must be written with the data shown below.
777777 0010 | 0010 I_Details fonj option data are give_n next in the sec-
% tion describing the STP instruction option.
/ Address and data are written in hexadecimal
T 4000 notation.
Cooo—l Address Address Address
DATA 16K DATA 16K 4D 0 2D 8 lOptiOn datal 10
33 1 FF 9
. 37 2 FF A
7FFF FFFF 37 3 FF B
30 4 FF C
35 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 (1015) of the EPROM you have
ordered. Check @ in the appropriate box.
[0 STP instruction enable Address 1046
[0 STP instruction disable Address 10;6
¥ 3. Mark specification

Mark specification must be submitted using the correct form for the type of package being ordered fill out the
appropriate Mark Specification Form (64P4B for M37705M2- XXXSP) and attach to the Mask ROM Order Con-
firmation Form.

¥ 4. Comments
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- SERIES

MITSUBISHI MICROCOMPUTERS

MELPS 7700 PROM
ORDERING METHOD

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,
please submit the information described below.

1. Writing to PROM Order Confirmation Form ««----++-- 1 set
(There is a specific form to be used for each model.)
2. Data to be written into PROM built in-:x-ooeeeeee EPROM

(Please provide three sets containing the identical
data.)
3 . Mark Speciﬁcaﬁon FOI'm .................................... 1 Set

NOTES

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

Example Label

(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 EPROMSs provided.

(3) 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.

If we find error when the submitted EPROMs are com-
pared, wé will contact your representative. Thus, we
assume responsibility only when we produce Writing to
PROMs that contain data other than the data correctly pro-
vided by the customer.

\dentification  The chart below shows the flow of one time PROM produc-

| AN
M37700 M37700 M37700
E2 E2 E2 Type
-XXXFP -XXXFP -XXXFP
©
® ® © code for each tjon.
of three sets

SERIES MELPS 7700 ONE TIME PROM

From customer

DEVELOPMENT CAD SYSTEM
|

Mitsubishi Electric corp.

Acceptance

Confirmation ’
form !
EPROM
Object (3 sets) NO
program
generation
)
r
| ROM code
1 list
©® Writing to
PROM
®Final test
‘| ®Screening
® QA test

‘MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

- SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—SHO01—57A<84A0>

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM [ rommmber | |
SINGLE-CHIP 16-BIT MICROCOMPUTER :
M37700E2AXXXFP S[:):::)r; head| Supervisor
MlTSUBlSHI ELECTR'C v % signature signature
(5}
o

Note : Please fill in all items marked X

Responsible :
TEL A Supervisor
Company o @ officer P

name ( ) o 2
% | Customer § .g

c
Date . 39
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 27256 O 27512 (2) Address 046 to OF;g 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 written in hexadecimal
notation.
Address Address
4D 0 41 8
/ 33 1 FF 9
4000
‘l °°°°A[ 37 | 2 FF_| A
DATA 16K DATA 16K 37 3 FF B
30 4 FF C
7FFF L |FFFF 30 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 Mark Specification Form (80P6 for M37700E2AXXXFP) and attach to the Writing to PROM Order
Confirmation Form. ‘

% 3. Comments

6—18 MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—SH01—36A<81A0>

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM [__ROM number I I
SINGLE-CHIP 16-BIT MICROCOMPUTER -
M3770°E4AXXXFP Slz:::)r; head| Supervisor
MITSUBISHI ELECTRIC 5 [denature | signature

Note : Please fill in all items marked

Responsible :
TEL P Supervisor
Company ° @ officer P

name ( ) g o
% | Customer g %

» S
Date . @ 9
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 27512 (2) Address 046 to OF are the area for storing the
data on model designation. This area must be
0000 written with the data shown below.
000F Address and data are written in hexadecimal
notation.
Address Address

4D 0 41 8

4 8000 _I 33 ] FF 9

DATA 32K 37 2 FF A
37 3 FF B

30 4 FF C

FFFF 30 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 Mark Specification Form (80P6 for M37700E4AXXXFP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—SH01—68A<8ZA0>

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM "0 e I
SINGLE-CHIP 16-BIT MICROCOMPUTER .
M37701 E2AXXXSP 32::; head| Supervisor
MITSUBISH' ELECTRIC §- signature signature
[
5]
o

Note : Please fill in all items marked

Responsible :
TEL SP Supervisor
Company . |officer P

name ( y | 8¢
% | 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 EPROMs submitted.

Checksum code for entire EPROM areas '(hexadecimal notation)
EPROM Type :
(1) Set “FFq¢” in the shaded area.
] 27256 OO 27512 (2) Address 046 to OF;s are the area for storing the
data on model designation. This area must be
0000 0000 written with the data shown below.
// 777 000F 7| 000F Addr_ess and data are written in hexadecimal
notation.
/ Address Address
T 4000“ 4D 0 141 8
33 1 FF 9
C000
37 2 FF A
DATA 16K 16K 37 3 FF B
30 4 FF Cc
7FFF FFFF 31 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 Mark Specification Form (64P4B for M37701E2AXXXSP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—SH02—04A<8ZA0>

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM L2 """ | |
SINGLE-CHIP 16-BIT MICROCOMPUTER :
M37701E4AXXXSP LN
MITSUBISHI ELECTRIC % signature signature
(5]
o«

Note : Please fill in all items marked X

Responsible ;
TEL Supervisor
Company ) o @ officer p

name ( ) 8 g
% | Customer § ©

c
0w
Date . @n 2
issued Date : @

% 1. Confirmation
Specify the name of the product being ordered and the type of EPROMs submitted.
Thrée 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 “FFy¢" in the shaded area.
00 27512 (2) Address 0; to OF;¢ are the area for storing the
data on model designation. This area must be
0000 written with the data shown below.
| 000F Address and data are written in hexadecimal
notation.
Address Address
4D 0 41 8
-4 33 1 FF 9
8000_} 37 2 FF A
DATA, 32K 37 | 3 FE_| B
30 4 FF (¢
FFFF 31 .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 Mark Specification Form (64P4B for M37701E4AXXXSP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments
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- SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—SH01—-72A<8ZA0>

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM L_"2 "™ | !
SINGLE-CHIP 16-BIT MICROCOMPUTER ——
M37704E2AXXXFP ‘ ate

Section head| Supervisor
signature signature

MITSUBISHI ELECTRIC

Receipt

Note : Please fill in all items marked

Responsible ;
TEL A Supervisor
Company 0 @ officer P
name ( ) o 9_::
% | Customer S §
»n £
Date . 3 5
© 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 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.
ey ey g ren . Address and data are written in hexadecimal
V/ 000F 000F ;
notation.
// Address Address
T 4000 4D 0 41 8
33 1 FF 9
DATA 000 37 |2 [ FF_| A
1ex 16K 37 3 FF_| B
30 4 FF_| C
7FFF FFFF 34 5 FF D
45 6 FF E
¥ 2. Mark specification 32 7 FF F

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

appropriate Mark Specification Form (80P6N for M37704E2AXXXFP) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments
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SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—-SH01—80A< 8ZA0 ’

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM

SINGLE-CHIP 16-BIT MICROCOMPUTER

M37705E2AXXXSP
MITSUBISHI ELECTRIC

N

ROM number [ I
Date :
Section head| Supervisor

5 signature signature

D

3}

Q

o

Note : Please fill in all items marked

% | Customer

Company
name

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

(hexadecimal notation)

EPROM Type :
: (1) Set “FF4s” in the shaded area.
] 27256 O 27512 (2) Address 046 to OF,s are the area for storing the
: data on model designation. This area must be
.| oooo 0000 written with the data shown below.
P Address and data are written in hexadecimal
000F 000F .
/ notation.
// Address Address
T 4000 4D 0 41 8 -
4 000 33 1 FF 9
37 2 FF A
DATA 16K DATA 1ex a7 3 FF B
30 4 FF C
7FFF FFFF 35 5 FF D
45 | 6 FF E
¥ 2. Mark specification 32 7 FF F

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

appropriate Mark Specification Form (64P4B for M37705E2AXXXSP) and attach to the Writin

 Confirmation Form.
% 3. Comments

g to PROM Order
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MITSUBISHI MICROCOMPUTERS

SERIES MELPS 7700 PROM
ORDERING METHOD

GZZ—SH02—87A< 9XA0>

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM L ROM number [ l

SINGLE-CHIP 16-BIT MICROCOMPUTER

Date :
M37796E4TXXXJ- :

Section head| Supervisor

signature signature

MITSUBISHI ELECTRIC

Receipt

Note : Please fill in all items marked ¥

TEL Responsible Supervisor

Company - officer P
name ( ) o
% | Customer S ‘3

=

c
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 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 27512 (2) Address 046 to OF are the area for storing the
data on model designation. This area must be
] 0000 written with the data shown below. .
7| 0ooF Address and data are written in hexadecimal
notation.
Address Address

4D 0 54 8
4 80007 33 1 FF | 9
DATA 32K 37 2 FF A
37 3 FF B
39 4 FF C
FFFF 36 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 Mark Specification Form (84P0 for M37796E4TXXXJ) and attach to the Writing to PROM Order
Confirmation Form.

% 3. Comments
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MARK SPECIFICATION FORM

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

Mitsubishi IC catalog name

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

A. Standard Mitsubishi Mark
(X alalalalalalalalalalalalalalalalalalalalnlialalalalalalalal ®
{

Mitsubishi product number

D (6-digit)

EX J~~—— ~ Mitsubishi IC catalog name

@ UUULTUUUUUUUUUUUUUUUUUUUULUUUUUUT @
B. Customer' s Parts Number + Mitsubishi IC Catalog Name

® Hala! ~Customer’ s Parts Number
Qﬁﬁﬁﬁﬁﬁﬁﬁnmnnnnnnr\ Q0A0AANAAaAA * : Note : The fonts and size of

%l N characters are standard

Mitsubishi type.

)| A k<f{— — —Mlitsubishi IC catalog name

Mitsubishi product number
(6-digit)

@ UWWULIUUUUUUUUUUULD UIOUUUUIUUTIUUUUOUT 62

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
6 NONNNNNNNNANNANAAACANAANINANAANNANLN &

D

@ IU]|V|U|VIVIVINIVIVIVIVVINIVINIVIN VININIVIISIS NI

Notel : If special mark is to be printed, indicate the desired layout of the mark in the upper figure. The layout will 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.

2:1f 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 original (ideally logo drawing) must be submitted.
. Special character fonts required

[]
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MARK SPECIFICATION FORM

84P0 (84-PIN PLCC) MARK SPECIFICATION FORM

Please choose one of the marking types
needed).

A. Standard Mitsubishi Mark

Mitsubishi IC catalog name

below (A, B, C), and enter the Mitsubishi IC catalog name and the special mark (if

() o® ®
@} © @
q
FIR ——————— Mitsubishi IC catalog name
: Mitsubishi product
E number (6-digit)
;
q
i
@ of @

® ® \
B. Customer’s Parts Number + Mitsubishi IC Catalog Name

@

anoonnooonanaonnonononn

r 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 right aligned.

2: The fonts and size of characters are standard Mitsu-
bishi type.

3:Customer’s parts number can be up to 16 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 de-
sired layout of the mark in the left figure. The layout
will be duplicated technically as close as possible.
Mitsubishi product number (6-digit) and Mask ROM
number (3-digit) are always marked.

2:If special character fonts (e.g., customer's 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

]
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