




















































































































































































































































































































































































MITSUBISHI MICROCOMPUTERS 

M37704E2-XXXF P, M3 7704E2AXXXFP 
M37704E2FS,M37704E2AFS 

PROM VERSION of M37.704M2-XXXFP,M37704M2AXXXFP 

Timer B input (Count Input In event counter mode) 

Symbol Parameter 

tC(TB) TBilN mput cycle time (one edge count) 

tW(TBH) TBIIN input �h�l�~�h�-�I�e�v�e�l� pulse width (one edge count) 

tW(TSU TBifN mput low-level pulse width (one edge count) 

te(TS) TBi'N Input cycle time (both edges count) 

tW(TBH) TBIIN Input high-level pulse width (both edges count) 

tW(TBL) TBIIN Input low-level pulse width (both edges count) 

Timer B input (Pulse penod measurement mode) 

Symbol Parameter 

te(Ts) TBilN mput cycle time 

tW{TBH) TBIIN mput hIgh-level pulse width 

tW(TSU T811N mput low-level pulse width 

Timer B input (Pulse width measurement mode) 

Symbol Parameter 

te(TS) TBilN mput cycle trme 

tW(TBH) TBIIN mput high-level pulse width 

tW(TSU TBIIN mput low-level pulse width 

A-O trigger input 

Symbol Parameter 

tC(AO) AD TRG mput cycle time (minimum allowable trigger) 

tWCADU AD TRG mput low-level pulse Width 

Serial 110 

Symbol Parameter 

tC(CK) elKI input cycle time 

tW(CKH) CLKI Input high-level pulse Width 

tWCCKU CLKI input low-level pulse Width 

tdee-o) TxDI output delay time 

thee-o) TxDI hold time 

tsu(o-c) RxDI mput setup time 

thee-D) RxDI mput hold time 

External interrupt INTi input 

Symbol Parameter 

tWCINH) INTI Input high-level pulse Width 

tWCINU INTI mput low-level pulse Width 

3-72 • MITSUBISHI 
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Test conditions 

Test conditions 

Test conditions 

Test conditions 

Test conditions 

Test conditions 

Limits 
Unit 

Min Typ Max. 

250 ns 

125 ns 

125 ns 

500 ns 

250 ns 

250 ns 

limits 
Unit 

Min. Typ. Max 

1000 ns 

500 ns 

500 ns 

limits 
Unit 

Min Typ Max 

1000 ns 

500 ns 

500 ns 

limits 

T T Umt 
Min Typ Max 

2000 T T ns 

250 I I ns 

limits 
Unit 

Min Typ Max 

500 ns 

250 ns 

250 ns 

150 ns 

30 ns 

60 ns 

90 ns 

limits 

I I 
Unit 

Min Typ Max. 

250 I I ns 

250 I I ns 



MITSUBISHI MICROCOMPUTERS 

M37704E2~XXXFP, M3 7704E2AXXXFP 
M37704E2FS,M37704E2AFS 

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP 

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

Symbol 

tdCPOA-E) 

tdCE-P1Q) 

tPXZ(E-P1Z) 

,td(P1A_E) 

tdCE-P2Q) 

tpxz eE-P2Z) 

td{P2A-E) 

tdCE-HLDA) 

td(ALE-E) 

tW(ALE) 

tdCBHE-E) 

tdCR/W-E) 

td(E_¢ ) 

thCE-POA) 

thCALE-P1A) 

thCE-P10) 

tPZXCE-P1Z) 

thCE-P1A) 

th(ALE-P2A) 

thCE-P2Q) 

tPZX(E-P2Z) 

theE-sHE) 

thCE-R/W) 

tw(eL> 

3-74 

Parameter Test conditions 

Port PO address output delay time 

Port PI data output delay time (BYTE="L") 

Port PI floating start delay time (BYTE="L") 

Port P1 address output delay time 

Port P2 data output delay time 

Port P2 floating start delay time 

Port P2 address output delay time 

HLOA output delay time 

ALE output delay time 

ALE pulse width 

BHE output delay time 
Figure 2 

R/W output delay time 

¢, output delay time 

Port PO address hold time 

Port Pt address hold time (BYTE="L") 

Port PI data hold time (BYTE="L") 

Port PI floaling release delay time (SYTE="L") 

Port PI address hold time (SYTE="H") 

Port P2 address hold time 

Port P2 data hold time 

Port P2 floating release delay time 

SHE hold time 

R/W hold lime 

E pulse width 

PO 

PI 

1100PF 
P2 

P3 

P4 r P5 

P6 

P7 

P8 

</>, 

E 

Fig. 2 Testing circuit for ports PO- P8, ¢ 1 

• MITSUBISHI 
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Limits 
Unit 

Min Typ. Max. 

350 ns 

120 ns 

5 ns 

350 ns 

120 ns 

5 ns 

350 ns 

100 ns 

4 ns 

350 ns 

350 ns 

350 ns 

a 30 ns 

50 ns 

9 ns 

50 ns 

50 ns 

50 ns 

9 ns 

50 ns 

50 ns 

20 ns 

20 ns 

220 ns 



MITSUBISHI MICROCOMPUTERS 

M37704E2-XXXFP, M37704E2AXXXFP 
M37704E2FS,M37704E2AFS 

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP 

TIMING REQUIREMENTS (Vcc=5V±5%, Vss=ov, Ta=25'C, f(X ,N )=16MHz, unless olherwise noled) 

External clock input 

Symbol Parameter 

.Ie External clock mput cycle time 

tW(H) External clock mput high-level pulse width 

Iw(Ll External clock input low-level pulse width 

Ir External clock nse time 

If External clock fall time 

Single-chip mode 

Symbol Parameter 

tSU(POD-E) Port PO Input setup time 
-

tS U (P10.-E) Port P1 mput setup time 

tSU (P2D-E) Port P2 Input setup time 

tSU (P3D-E) Port P3 input setup time 

tS U(P4D-E) Port P4 inpul setup time 

tSU (P5D-E) Port P5 mput setup time 

tSU (P6D-E) Port P6 input setup time 

tSU (P7D-E) Port P7 input setup time 

tSU (P8D-E) Port P8 Input setup time 

theE-POD) Port PO input hold time 

th{E-P1D) Port P1 Input hold time 

Ih(E P20) Port P2 input hold time 

th(E_P3D) Port P3 input hold time 

thCE-P4D) Port P4 Input hold time 

thCE-P5D) Port P5 input hold time 

theE-P6D) Port P6 Input hold time 

thCE-P7D) Port P7 Input hold time 

Ih(E P8D) Port P8 input hold time 

Memory expansion mode and microprocessor mode 

Symbol 

tSU (P1D-E) 

tSU (P2D-E) 

tSU(RDY-op ) 

thCE-P10) 

thCE-P2D) 

th(¢ -ROY) 

3-76 

Port P1 Input setup time 

Port P2 Input setup time 

ROY input setup time 

Port P1 Input hold lime 

Port P2 Input hold time 

ROY Input hold time 

Parameter 

• MITSUBISHI 
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Test conditions 
Min 

62 

25 

25 

Test conditions 
Min 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0 

0 
a 
a 
0 

0 

0 

0 

0 

Test conditions 
Min. 

45 

45 

60 

0 

0 

0 

Limits 
Unit 

Typ. Max 

ns 

ns 

ns 

10 ns 

10 ns 

limits 
Unit 

Typ Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

limits 
Unit 

Typ Max 

ns 

ns 

ns 

ns 

ns 

ns 
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~37704E2FS,M37704E2AFS 

PROM VERSION of M37704M2.XXXFP,M37704M2AXXXFP 

Timer B input (Count input In event counter mode) 

Symbol Parameter 

tCCTB) TBi'N Input cycle time (one edge count) 

tWCTBH) TBI'N Input high-level pulse width (one edge count) 

tW(TBL) TBi'N Input low-level pulse width (one edge count) 

tCCTB) TBi'N Input cycle time (both edges count) 

tW(TBH) TBIIN Input high-level pulse width (both edges count) 

tW(TBL) TBIIN Input low-level pulse width (both edges count) 

Timer B input (Pulse period measurement mode) 

SYmbol Parameter 

teCTs) TBIoN Input cycle time 

tW(TBH) TBIIN Input high-level pulse width 

tW(TBL) TBIIN Input low-level pulse width 

Timer B input (Pulse width measurement mode) 

Symbol Parameter 

!eCTB) TBI'N input cycle time 

tWCTBH) TBi'N Input high-level pulse width 

tW(TBU TBi'N Input low-level pulse width 

A-O trigger input 

Symbol Parameter 

!eCAO) ADTRG Input cycle time (minimum allowable trigger) 

tW(AOL) ADTRG Input low-level pulse Width 

Serial 110 

Symbol Parameter 

tCCCK) ClKI Input cycle time 

tW(CKH) ClKI input high-level pulse width 

tW(CKU ClKi Input low-level pulse Width 

IdCc Q) TxDI output delay time 

the'c Q) TxDI hold time 

tsuco-c) RxDi Input setup time 

thcc 0) RxDI input hold time 

External interrupt INTi input 

Symbol Parameter 

tW(INH) INTI input high-level pulse width 

twClNL) INTI Input low-level pulse width 

3-78 • MITSUBISHI 
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Test conditions 

Test conditions 

Test conditions 

Test conditions 

Test ConditionS 

Test condlllons 

limRs 

Min. Typ, Max 
Unit 

125 ns 

62 ns 

62 ns 

250 ns 

125 ns 

125 ns 

limits 
Unit 

Min. Typ Max. 

500 ns 

250 ns 

250 ns 

limits 
Unit 

Min. Typ. Max. 

500 ns 

250 ns 

250 ns 

Limits 

Min I Typ. T Unot 
Max. 

1000 I T ns 

125 I I ns 

limits 
Unit 

Min. Typ Max. 

250 ns 

125 ns 

125 ns 

90 ns 

30 ns 

30 ns 

90 ns 

limits 

T 1 Unit 
Min. Typ. Max 

250 1 1 ns 

250 I I ns 
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M37704E2-XXXFP, M37704 E2AXXXFP 
M37704E2FS,M37704E2AFS 

PROM VERSION of M37704M2.XXXFP,M37704M2AXXXFP 

Memory expansion mode and microprocessor mode (when wail bil="O", and exlernal memory area is accessed) 

Symbol Parameter 

tdCPOA-E) Port PO address output delay time 

tdCE-P1Q) Port PI data 9utput delay time (BYTE="L") 

tpxzeE_P1Z) Port PI floating start delay time (BYTE="L") 

tdCP1A-E) Port PI address output delay time 

Id(E-P2Q) Port P2 data output delay time 

tPXZ(E-P2Z) Port P2 floating start delay time 

Id(P2A-E) Port P2 address output delay time 

tdCE-HLOA) HLDA output delay time 

tdCALE-E) ALE output delay time 

tWCALE) ALE pulse width 

tdCBHE-E) BHE output delay time 

Id(R/w-E) R/W output delay time 

Id(E_¢ ) ~ 1 output delay time 

thCE-POA) Port PO address hold time 

thCALE-P1A) Port PI address hold lime (BYTE="L") 

thCE-P1Q) Port PI dala hold time (BYTE="L") 

tPZXCE-P1Z) Port PI floating release delay time (BYTE="L") 

thCE-P1A) Port PI address hold time (BYTE="H") 

th(ALE-P2A) Port P2 address hold time 

th(E-P2Q) Port P2 data hold time 

tPZX(E_P2Z) Port P2 floating release delay time 

Ih(E-BHE) BHE hold time 

thCE-R/W) R/W hold lime 

twCeL) E pulse width 

3-80 • MITSUBISHI 
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Test conditions 

Figure 2 

Min. 

155 

155 

155 

4 

165 

155 

155 

0 

25 

9 
25 

25 

25 

9 
25 

25 

20 

20 

220 

Limits 
Unit 

Typ. Max 

ns 

80 ns 

5 ns 

ns 

80 ns 

5 ns 

ns 

50 ns 

ns 

ns 

ns 

ns 

20 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



TAIIN input 

TAiouT input { 
TAioUT mput 
(Up-down Input) 

. MITSUBISHI MICROCOMPUTERS 

M37704E2.XXXFP, M37704E2AXXXFP 
M37704E2FS,M37704E2AFS 

PROM VERSION of M37704M2·XXXFP,M37704M2AXXXFP 

te(lA) 

tW{TAH) 

~ J 
tW(TAL} J 

I 

te(up) 

4 
~'"-'~ 

\ 
tW(upL) 

E 

) 
In event counter mode 

TAi'N input 
(When count by falling) th(T'N up) tsurup T,N) 

TAi'N input 
(When count by rising) '" 

-1: tweTSH) :~ 
TBi'N input . '-____ -:-____ -'" 

~~~-----=~------~ 

Te(TSl 

~ \ 
tW(TBU 

te(AO) 

1 I __ t, .... ~'1. 
ADTRG Input t ~-----------i 

te(CK) 

tweeKH) I 

eLKi 
/ ~ 

tW(CKU 

TxDi > 
Idee-a) tsu(o-c) th(e-o) 

RxDi 

INTI input t ,.,." ~_~ t_"".", J---JI 
3-82 • MITSUBISHI 
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~ 
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M37704E2,~XXXFP ,M37704E2AXXXFP 
M37704E2FS,M37704E2AFS 

PROM VERSION of M37704M2.XXXFP,M37704M2AXXXFP 

Memory expansion mode and microprocessor mode(when walt blt="O", and external memory area IS accessed) 

tc 

E 

Port PO output 
(Ao-A7 ) 

Port PI output 
(A.-A,./D,-D,.) 
(BYTE="L") 

Port PI output 
(A,-A,.) 
(BYTE="H") 

Port PI Input 

Port P2 output 

(A,.-A23/Do-D7 ) _________ -J '---:---+1-" ~---+-+-' 

Port P2 Input 

Port P33 output 
(HLDA) 

Port P32 output 
(ALE) 

Port P3, output 
(BHE) 

Port P30 output 
(R/iN) 

Port P4, input 
(RDY) 

3-84 

Test conoltlons 

'Vcc=5V±5% 

• Output tIming voltage: VOL =0. av, VOH=2. OV 

• Ports Pl.P2 Input 

• Port P4, Input 

: V'L =0. av. V'H=2. 5V 

: V'L =1. OV, V'H,;,,4.0V 

• MITSUBISHI 
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M3770SE2-XXXS P ,M3 7705 E2AXXXS P 
M37705E2SS,M37705E2ASS 

PROM VERSION of M3770SM2-XXXSP,M3770SM2AXXXSP 

i-------------------l 
:; I Data Bus( Even) 

~ ~ ~L Data Bus(Odd) 

~~ ~ I Data Buffer DBH (8) 
cc~ 

I Data Buffer DBL (8) 

g!. I 
~<Dli!~ '* ~> 1 ero 

~J G;;:;,r -« 

3-86 

Instruction Queue Buffer 00(8) 

instruction Queue Buffer 01 (8) 

Instruction Queue Bufler Q2(S} 

Incrementer (24) 
Address Bus 

Program Address Register PA(24) 

Data Address Register DA(24) 

Incremenler/Decrementer (24) 

Program Counter PC( 16) 

Program Bank Register PG(S) 

Data Bank Register OT(8) 

Input Buffer Register IB(16) 

Processor Status Register PS(11) 

Direct Page Register OPR( 16) 

Stack Pointer S( 16) 

Index Register Y(16) 

Index Register X(16) 

Accumulator B( 16) 

______________ , _______ J 

• MITSUBISHI 
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PIN DESCRIPTION 

Pin Name InputlOutput 

Vee. Power supply 

Vss 

CNVss CNVss input Input 

RESET Reset input Input 

XIN Clock input Input 

XOUT Clock output Output 

-
E Enable output Output 

BYTE Bus width selection mput Input 

AVec, Analog supply Input 

AVss 

VREF Reference voltage mput Input 

POo-PO, 1/0 port PO 1/0 

P1 o-P1, 1/0 port P1 1/0 

P2o-P2, 1/0 port P2 1/0 

P30-P3, 1/0 port P3 1/0 

P4o-P4" 1/0 port P4 110 

P4, 

P50-P5. 1/0 port P5 1/0 

P60, P6" 1/0 port P6 1/0 

P63, P65, 

Ps. 

P7o-P7, I/O port P7 1/0 

P8., P8, I/O port P8 110 

3-88 
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M3770SE2-XXXS P, M3 770SE2AXXXS P 
, M3770SE2SS,M3770SE2ASS 

PROM VERSION of M3770SM2.XXXSP,M3770SM2A,XXXSP 

Functions 

Supply 5 V± 5 % to Vee and 0 V to Vss 

This pin controls the processor mode Connect to Vss for single-chip mode. 

To enter the reset state, this pm must be kept at a "L" condition should be maintamed for the required 

time 

These are 1/0 pms of internal clock generatmg Circuit Connect a ceramic or quartz crystal resonator be-

tween XtN and XOUT. When an external clock is used, the clock source should be connected to the X'N pin 

and the XOUT pin should be left open. 

Data or instruction read and data write are performed when output from this pin is "L", 

In memory expanSion mode or microprocessor mode, this pm determines whether the external data bus IS 

8-blt width or 16-bit Width The width is 16 bIts when "L" sIgnal Inputs and 8 b~s when "H" signal inputs. 

Power supply for the A-O converter Connect AVec to Vcc and AVss to Vss externally. 

This IS reference voltage input pin for the A-D converter. 

In single-chip mode, port PO becomes an a-bit 110 port. An 110 directional register is available so that each 

pin can be programmed for input or output These ports Bfe in input mode when reset 

Address(A7 ....... Ao)is output in memory expansion mode or microprocessor mode. 

In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set to "L" in 

memory expansion mode or microprocessor mode and external data bus is 16-blt width, high-order data 

(015-0.)is input or output when E output is "L" and an address (A15-As) IS output when E output is "H". 

"the BYTE pin IS "H" that IS an external data bus is 8-bit width, only address(A15-As)is output. 

In single-chip mode, these pins have the same functions as port PO In memory expansion mode or microp-

rocessor mode low-order data( D7 ....... Do) is input or output when, E output is "L" and an address(A23 ...... A16)IS 
-

output when E output is "H". 

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 

In single-chip mode, these pins have the same functions as port PO In memory expansion mode or microp-

rocessor mode, P40 and P41 become HOLD and ROY Input pin respectively Functions of other pins are the 

same as in single-chip mode. In single-chip mode or memory expansion mode, port P42 can be programed 

for r/J1 output pin divided the clock to XIN pin by 2. In microprocessor mode, P42 always has the fanction as 

'1>, output pin 

In addilton to having the same functions as port PO in single-chip mode, these pins also function as I/O 

pins for timer AD, timer A 1, timer A2, and output pin for timer A3. These pins also have the function as motor 

control output pin 

In addition to having the same functions as port PO In single-chip mode, these PinS also function as output 
-- -

pins for timer A4, and input pins for external interrupt input INTo and INT1 pins, and for timer BO and timer 

B1, P60 and P62 also have the function as motor control output pins 

In addition to having the same functions as port PO in single-chip mode, these pins also function as analog 

input ANo ....... AN 7 Input pins. P77 also has an A-o conversion trigger input function. 

In addition to having the same functions as port PO In single-chip mode, these pins also function as Rxo 

and T xO pins for UART t. 

• MITSUBISHI 
.... ELECTRIC 



MITSUBISHI MICROCOMPUTERS 

M3770SE2-XXXSP, M3770SE2AXXXS P 
M3770SE2SS,M3770SE2ASS 

PROM VERSION of M3770SM2-XXXSP,M3770SM2AXXXSP 

EPROM MODE 
The M37705E2-XXXSP features an EPROM mode in addi­
tion to its normal modes. When the RESET signal level is 
"L", the chip automatically enters the EPROM mode. Table 
1 list the correspondence between pins and Fig. 1 gives 

the pin connections in the EPROM mode. 
When in the EPROM mode, ports PO, P1, P2, P5" P52, 

CNVss and BYTE are used for the EPROM (equivalent to 
the M5M27C256K). When in this mode, the built-in PROM 
can be written to or read from using these pins in the same 
way as with the M5M27C256K. 
This chip does not have Device Identifer Mode, so that set 
the corresponding program algorithm. The program area 
should specify address 4000'6-7FFF'6 for the M37705E2-
XXXSP. 

P65/TSO'N - 9 

P63/1NT, - 10 

P62/1NTo- 11 

P60ITA4ouT/RTP13 - 12 

P5./TA30uT/RTP1 2 - 13 

P55/TA2'N/U/RTP1, -. 14 

P5./TA2ouT/v/RTP1 0 - 15 

P53/TA1'N/W/RTP03 - 16 

@-P52/TAl ouTiu/RTPO,- 17 

@--P5,ITAO'N/V/RTPO, - lB 

P50/TAOoUT/W/RTPOo- 19 

P4o/HOLD - 23 

~ CNVss 
RESET-+ 26 

* 1 

Vss 

P32/ALE - 31 

P3,/SHE - 32 

Vs 

Connect the clock which is either ceramic resonator or ex­
ternal clock to X'N pin and XOUT pin. 
Table 1 Pin function in EPROM programming mode 

M37705E2-XXXSP M5M27C256K 

Vee Vee Vee 
Vpp CNVss• BYTE Vpp 

Vss Vss Vss 
Address input Ports PO. Pl 0-Pl. Ao-A,. 

Data I/O Port P2 0 0-07 

CE P52 CE 
DE P5, DE 

AVss 

Vee 

59 - P8./RxD, 

® 
@ 
G) 
G) 
@ 
G) 

® 
@ 

® 
G) 

47 - Pl,l A1O/D,o ~ 

~ 
~ 
~ 

43 - Pl./A,./D,. ~ 
42 - P17/A15/D" 

41 - P2o/A,./Do CQ2) 
@ 
CQV 

® 
37 - P2.1 A20/D. @ 

® 
3 - P2.f A"fD. @ 

34 - P27f A23fD7 @ 

33 - P30fRfW 

Outline 64P4B 
* : Connect to ceramic oscillation circuit. 
o : Same functions as M5M27C256K. 

Fig. 1 

3-90 

Pin connection In EPROM programming mode 
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AC waveforms 

VIH< 

ADDRESS 
V'L ~ 

tAS 

F 
V,HIVoH 

DATA ----1 
V,LIVoL tos 

~ 
Vpp 

Vpp 

Vee ~ 
r 
tvps 
~ 

Vee+1 f-
Vee 

Vee -1 tvcs 
i-'" 

V,H 

CE 

V'L 

V,H 

OE 

V'L 

~ 

MITSUBISHI MICROCOMPUTERS 

M3770SE2-XXXSP, M3770SE2AXXXSP 
·M3770SE2SS,M3770SE2ASS 

PROM VERSION of M3770SM2.XXXSP,M3770SM2AXXXSP 

PROGRAM VERIFY 

~ 
~ 

DATA OUTPUT 
DATA SET VALID 

tOH 
i""-'" 

tOF 
P 

"- I~OE';. tOE 
~ 

tFPW 

topw 
1\ / 

Fast programming algorithm flow chart 

FAIL 

3-92 

ADDR=FIRST LOCATION 
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M3770SE2·XXXSP,M3770SE2AXXXSP 
M3770SE2SS,M3770SE2ASS 

PROM VERSION of M377qSM2-XXXSP,M3770SM2AXXXSP 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter Condlllons Ratings 

Vee Supply voltage -0.3-7 

AVee Analog supply voltage -0.3-7 

V, Input voltage RESET. CNV ... BYTE -0.3-12(Note 1) 

Input voltage po"-POr. Pl.-Pl,. P20-P2,. P30-P32. 
V, P40-P42. P4,. P50-PSo. P60. P62. Pea. -0. 3-Vee+0. 3 

PSs. P6s. P7.-Ph pa •. pa,. VRE •• X,N 

Output voltage PO.,-PO,. Pl.-Pl,. P2.-P2,. P30-P32. I 

Vo P40-P42• P4,. P50-P5e. P60. P62. P63• -0. 3-Vee+0. 3 
PSs. P6s. P7.-Ph pa •. pa,. ><OUT. E 

Pd Power dissipation Ta=25'C 1000 

Toor Operating temperature -10-70 

TSla Storage temperature -40-125 

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

RECOMMENDED OPERATING CONDITIONS (Vcc=5V±10%. Ta=-10-70't. unless otherwise noted) 

Symbol Parameter 

Vee Supply voltage 

AVee Analog supply voltage 

Vss Supply voltage 

AVss Analog supply voltage 

V,H 
High-level Input voltage po"-POr. P30-P32• P4o-P42• P4,. PSo-P5e. P6 •• P6,. P6a. PSs. Pa.. 

P7.-Ph Pa.. pa,. X,N. RESET. CNV ... BYTE 

V ,H High-level input voltage Pl.-Pl,. P20-P2, (In single-chip mode) 

V,H 
High-level Input voltage Plo-Pl,. P20-P2, 
, (In memory expansion mode and microprocessor mode) 

V,L 
Low-level input voltage po"-POr. P30-P3,. P40-P4,. P4,. PSo-PS •• P6 •• P6,. P63. P6 •• P6s. 

P7.-Ph Pa.. pa,. X,N. RESET. CNVss. BYTE 

V,L Low-level Input voltage Pl.-Ph. P2Q-P2, (in single-chip mode) 

V,L 
Low-level Input voltage Pl.-Pl,. P2Q-P2, 

(In memory expansion mode and microprocessor mode) 

IOH(peak) 
High-level peak output current POo-PO,. Pl.-PI,. P2.-P2,. P30-P32. P40-P42. P4,. PS.-PS •• 

P60. PI!,. P63. P6s. P6s. P7.-Ph Pa.. pa, 

IOHcavg) 
High-level average output current po"-POr. Pl.-Pl,. P2Q-P2,. P30-P32• P40-P4,. P4,. PS.-P5e. 

P60. PI!,. P63. Pe.. P6s. P7.-Ph, pa •. pa, 

IOL(peak) 
Low-level peak-output current po"-POr. Plo-Ph. P2.-P2,. P3.-P3,. P4.-P42. P4,. P5e. 

P60. P62. Pea. P6 •• P6 •• P7.-Ph pa •. PS, 

IOL(Deak) Low-level peak output current PS.-PSs 

IOLcavg) 
Low-level average output current PO.-PO,. Pl.-Pl,. P2Q-P2,. P30-P3,. P40-P4,. P4,. P5e. 

P60. P6,. P63. P6s. P6 •• P7.-Ph Pa.. pa, 
IOL(aVQ) Low-level average output current P50-PS. 

f(X ,N ) 
I M3770SE2-XXXSP. M37705E2SS 

Extemal clock frequency Input I M37705E2AXXXSP. M37705E2ASS 

Notel. 
2. 

Average output current is the average value of alooms interval. 
The sum of IOLCpeak) for ports PO. Pl. P2. P3. and PB must be BOmA or less. 
the sum of IOH(peak) for ports po. Pl. P2. P3. and P8 must be 80mA or less. 
the sum of IOL(peak) for ports P4. P5. P6. and P7 must be 11 OmA or less. and 
the sum of IOHcpeak) for ports P4. P5. P6. and P7 must be BOmA or less. 
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Limits 

Min. Typ. Max. 

4.75 5.0 5.25 

Vee 

0 

0 

O.aVee Vee 

O.aVee Vee 

0. 5Vec Vee 

0 0. 2Vec 

0 0. 2Vce 

0 0. 16Vec 

-10 

-5 

10 

20 

5 

15 

a 

16 

Unit 

V 

V 

V 

V 

V 

mW 

"C 
"C 

Unit 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

mA 

mA 

MHz 
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M37705E2-XXXSP,M37705E2AXXXSP 
M37705E2SS,M37705E2ASS 

PROM VERSIO.N of M3770SM2-XXXSP,M3770SM2AXXXSP 

TIMING REQUIREMENTS (Vcc=5V±5%, Vss=ov, Ta=25"C, t(X,N )=8MHz, unless otherwise noted) 

External clock input 

Symbol Parameter 

Ie External clock Input cycle time 

tW(H) External clock Input high-level pulse width 

Iw<U External clock Input low-level pulse width 

Ir External clock rise time 

If External clock fall time 

Single-chip mode 

Symbol Parameter 

ISU(POD-E) Port PO input setup time 

tSU (P1D-E) Port P1 mput setup time 

tSU (P2D-E) Port P2 mput setup time 

tSU CP3D-E) Port P3 input setup trme 

tSU (P4D-E) Port P4 mput setup time 

tSU (P5D-E) Port P5 mput setup time 

tSU(PSO-E) Port P6 Input setup time 

tSU (P7D-E) Port P7 input setup time 

tSUCPBD-E) Port P8 input setup time 

theE-POD) Port PO Input hold time 

thCE-P10) Port P1 Input hold time 

th(E_P20) Port P2 Input hold time 

th(E_P30) Port P3 Input hold time 

th(E-P4D) Port P4 input hold time 

th(E_P5D) Port P5 Input hold time 

th(E-P6D) Port P6 Input hold time 

th(E_P7D) Port P7 Input hold time 

th(E-PBD) Port P8 input hold time 

Memory expansion mode and microprocessor mode 

Symbol 

t SU (P1D-E) 

t SU (P2D-E) 

t SU (RDY-¢1) 

th(E_P10) 

th(E_P20) 

th(¢1_RDY) 

3-96 

Port P1 Input setup tIme 

Port P2 input setup time 

ROY input setup time 

Port P1 Input hold lime 

Port P2 Input hold time 

ROY Input hold time 

Parameter 

• MITSUBISHI 
"'ELECTRIC 

Test conditions 
Min 

125 

50 

50 

Test conditions 
Min 

200 

200 

200 

200 

200 

200 

200 

200 

200 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Test condItIons 
Min 

60 

60 

70 

0 

0 

0 

limits 
Unit 

Typ. Max 

ns 

ns 

ns 

20 ns 

20 ns 

limits 
Umt 

Typ Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

LImits 
UnIt 

Typ Max 

ns 

ns 

ns 

ns 

ns 

ns 
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Timer A input (Count input in event counter mode) 

Symbol Parameter 

teCTA) TAIIN input cycle time 

tW(TAH) TAIIN input high-level pulse width 

tW(TAU TAI'N Input low-level pulse width 

Timer A input (Gating input in timer mode) 

Symbol Parameter 

te(TA) TAilN input cycle time 

tW(TAH) TAi'N Input high-level pulse width 

tW(TAL> TAI'N Input low-level pulse width 

Timer A input (External trigger Input in one-shot pulse mode) 

Symbol Parameter 

te(TA) TAIIN input cycle time 

tW(TAH) TAilN input high-level pulse width 

tW(TAU TAi'N Input low-level pulse width 

Timer A input (External trigger input in pulse width modulation mode) 

Symbol Parameter 

tW(TAH) TAI'N Input high-level pulse width 

tW(TAL> TA;'N Input low-level pulse width 

Timer A Input (Up-down Input in event counter mode) 

Symbol Parameter 

tc(up) TAioUT input cycle time 

tW(UPH) TAlouT Input high-level pulse width 

tw(upL) TAioUT input low-level pulse width 

tSU(UP-TIN) TAioUT input setup time 

th(T,N-UP) TAioUT input hold time 

3-98 .MITSUBISHI 
..... ELECTRIC 

Test conditions 

Test conditions 

Test conditions 

Test conditions 

Test conditions 

Limits 
Unit 

Min. Typ Max 

250 ns 

125 ns 

125 ns 

Limits 
Unit 

Min Typ. Max, 

1000 ns 

500 ns 

500 ns 

Limits 
UOit 

Min. Typ Max 

500 ns 

250 ns 

250 ns 

Limits 

I I Unit 
Min Typ Max 

250 I I ns 

250 I I ns 

Limits 
Unit 

Min. Typ. Max. 

5000 ns 

2500 ns 

2500 ns 

1000 ns 

1000 ns 
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SWITCHING CHARACTERISTICS (Vcc=5V±5%, Vss=ov, T a=25"C, f(X ,N )=8MHz, unless otherwise noted) 

Single-chip mode 

Symbol Parameter Test conditions 

td(E-POQ) Port PO data output delay time 

td(E PiQ) Port PI data output delay time 

td(E-P2Q) Port P2 data output delay time 

td(E-P30) Port P3 data output delay time 

td(E-P40) Port P4 data output delay time Figure 2 

td(E-PSO) Port P5 data output delay time 

td(E-PSO) Port P6 data output delay time 

td(E P7Q) Port P7 data output delay time 

td(E-paQ) Port P8 data output delay time 

Memory expansion mode and microprocessor mode (when walt bit = "1") 

Symbol 

td(POA_E) 

td(E-PiC) 

tpXZ(E_P1Z) 

td(P1A_E) 

td(E-P2Q) 

tpXZ(E_P2Z) 

td(P2A-E) 

td(ALE-E) 

tW(ALe) 

td(BHE-E) 

td(R/W-E) 

td(E_~1) 

th(E_POA) 

th(ALE-P1A) 

th(E-PiQ) 

tPZX(E-P1Z) 

th(E-PiA) 

th(ALE-P2A) 

th(E-P2Q) 

tpzx( E-P2Z) 

th(E-BHE) 

th(E-R/W) 

tw(eL) 

3-100 

Parameter 

Port PO address output delay time 

Port PI data output delay time (SYTE="L") 

Port PI floating start delay time (SYTE="L") 

Port PI address output delay time 

Port P2 data output delay time 

Port P2 floating start delay time 

Port P2 address output delay time 

ALE output delay time 

ALE pulse Width 

BHE output delay time 

R/W output delay time 

¢ 1 output delay time 

Port PO address hold time 

Port PI address hold time (SYTE="L") 

Port PI data hold time (SYTE="L") 

Port PI floating release delay time (SYTE="L") 

Port PI address hold time (SYTE="H") 

Port P2 address hold time 

Port P2 data hold time 

Port P2 floating release delay time 

BHE hold time 

R/W hold time 

E pulse width 

. • MITSUBISHI 
.... ELECTRIC 

Test conditions 

Figure 2 

Limits 
Unit 

Min Typ Max. 

200 ns 

200 ns 

200 ns 

200 ns 

200 ns 

200 ns 

200 ns 

200 ns 

200 ns 

Limits 
Unit 

Min. Typ Max. 

100 ns 

120 ns 

5 ns 

100 ns 

120 ns 

5 ns 

100 ns 

4 ns 

100 ns 

100 ns 

100 ns 

0 30 ns 

50 ns 

9 ns 

50 ns 

50 ns 

50 ns 

9 ns 

50 ns 

50 ns 

20 ns 

20 ns 

220 ns 
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M37705E2AXXXSP 
ELECTRICAL CHARACTERISTICS (Vcc=5V. Vss=OV. Ta=25'C. f(X,.)=16MHz. unless otherwise noted) 

Limits 
Symbol Parameter Test conditions 

Min. Typ. Max 

High-level output voltage pOo-PO,. Plo-Pl,. P2o-P2,. 

VOH 
PSo. P3" P40-P4,. P4,. P50-P5,. 
P6o• P6,. P6,. P65. P6,. P7o-P7,. 

IOH=-10mA 3 

Ps.. P8, 

VOH 
High-level output voltage POo-PO,. Plo-Pl,. P2o-P2,. 

p30. P3, 
IOH=-400"A 4.7 

VOH High-level output voltage P3, 
IOH=-10mA 3.1 

IOH=-400"A 4.8 

VOH High-level output voltage E 
IOH=-10mA 3.4 

IOH=-400"A 4.8 

Low-level output voltage POo-PO,. Pl o-Pl,. P2o-P2,. 

VOL 
P3o• P3" P40-P4,. P4,. P5,. 
P60. P6,. P6,. P65• P66. P7o-P?" 

IOL=10mA 2 

P8,. P8, 

VOL Low-level output voltage P50-P55 IOL=20mA 2 

VOL 
Low-level output voltage POo-PO,. Pl o-Pl,. P2o-P2,. 

p30. P3, 
IOL=2mA 0.45 

Y'OL Low-level output voltage P3, 
IOL=10mA 1.9 
IOL=2mA 0.43 

VOL Low-level output voltage E 
IOL=10mA 1.6 

IOL=2mA 0.4 

VN-VT-
Hysteresis HOLD. ROY. TAO'N-TA2'N. TBO'N. TB1, •. 

INTo. INT,. A~RG 
0.4 1 

VN-VT- Hysteresis RESET 0.2 0.5 

VN-VT- Hysteresis XIN 0.1 0.3 

High-level input current POo-PO,. Plo-Pl,. P2o-P2,. 

I'H 
P30-P3,. P4o-P4,. P4,. 

V,=5V 5 
P50-p5s. P60. P6,. P6,. P65. p6s. 
P7o-P7,. pBs. P8,. 
--

X, •. RESET. CNVss• BYTE 

Low-level input current POo-PO,. Pl o-Pl,. P2o-P2,. 

I'L 
P30-P3,. P4o-P4,. P4,. 

P50- P5,. P60• P6,. P6,. P65. P66• 
V,=OV -5 

P7o-P7,. pBs. P8,. 

X'N. RESET. CNVss. BYTE 

VRAM RAM hold voltage When clock is stopped. 2 

f(X,N)=16MHz. 
In single-chip mode square waveform 

12 24 

Icc Power supply current 
output only pin Is T a=25'C when clock 
open and other pins IS stopped. 

1 

are Vss during reset. T a=70'C when clock 
Is stopped 

10 

A-O CONVERTER CHARACTERISTICS (Vcc=5V. Vss=ov. Ta =25'C. f(X'N)=16MHz. unless otherwise noted) 

Symbol Parameter 

- Resolution 

- Absolute accuracy 

RLADDER Ladder resistance 

tCONV Conversion time 

VREF Reference voltage 

V'A Analog Input voltage 

3-102 

Test conditions 

VREF=VCC 

VREF=VCC 

VREF=VCC 

• MITSUBISHI 
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Min. 

2 

14.25 

2 

0 

limits 

Typ Max. 

8 

+3 

10 

Vee 
V REF 

Unit 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

V 

t-/A 

t-/A 

V 

mA 

t-/A 

Unit 

Bits 

LSB 

kG 

t-/S 
V 

V 
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Timer A input (Count input In event counter mode) 

Symbol Parameter 

tC(TA) TAi'N input cycle time 

tW(TAH) TAhN input high-level pulse width 

tW(TAL) TAi'N input low-level pulse width 

Timer A input (Gating input in timer mode) 

Symbol Parameter 

teCTA) TAriN ,nput cycle time 

tW{TAH) TAi'N input high-level pulse width 

tW(TAL) TAi'N input low-level pulse width 

Timer A input (External trigger Input in one-shot pulse mode) 

Symbol Parameter 

teCTA) TAriN Input cycle time 

tW(TAH) TAi'N Input high-level pulse width 

tW(TAU TAriN Input low-level pulse width 

Timer A input (External trigger input in pulse width modulation mode) 

Symbol Parameter 

tW(TAH) TAriN mput high-level pulse width 

tW(TAU TA;'N Input low-level pulse width 

Timer A input (Up-down input in event counter mode) 

Symbol Parameter 

tc(up) TAioUT input cycle time 

tW(UPH) TAiouT input high-level pulse width 

tw(upL) TAioUT input low-level pulse width 

tSU(UP_T,III) TA10UT Input setup time 

th(T'N~UP) TAiouT input hold time 

3-104 • MITSUBISHI 
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Test conditions 

Test conditions 

Test conditions 

Test conditions 

Test conditions 

Limits 
Unit 

Min Typ. Max 

125 ns 

62 ns 

62 ns 

Limits 
Unit 

Min. Typ Max 

500 ns 

250 ns 

250 ns 

Limits 
Unit 

Min. Typ. Max. 

250 ns 

125 ns 

125 ns 

Limits 
Unit 

Min. Typ. Max. 

125 ns 

125 ns 

Limits 
Unit 

Min. Typ. Max. 

2500 ns 

1250 ns 

1250 ns 

500 ns 

500 ns 
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SWITCHING CHARACTERISTICS (Vcc=5V±5%, Vss=ov, Ta=25"C, f(X,N)=16MHz, unless otherwise noted) 

Single-chip mode 

Symbol Parameter Test conditions 

.ld(E-POQ) Port PO data output delay time 

Id(E-p,Q) Port PI data output delay time 

Id(E_P2Q) Port P2 data output delay time 

Id(E-PSQ) Port P3 data output delay time 

Id(E-P4Q) Port P4 data output delay time Figure 2 

Id(E-P5Q) Port P5 data output delay time 

Id(E-P6Q) Port P6 data output delay time 

Id(E P7Q) Port P7 data output delay time 

Id(E-pSQ) Port P8 data output delay time 

Memory expansion mode and microprocessor mode (when wait bit = "I") 

Symbol 

Id(POA-E) 

!d(E-P,Q) 

tPXZ(E P1Z) 

Id(p'A-E) 

Id(E-P2Q) 

IPXZ(E-P2Z) 

Id(P2A-E) 

Id(ALE-E) 

IW(ALE) 

Id(BHE E) 

!d(RIW-E) 

!d(E-P') 

Ih(E-POA) 

th(ALE-P1A) 

Ih(E-p,Q) 

tPZX(E-P1Z) 

Ih(E P'A) 

Ih(ALE-P2A) 

Ih(E_P2Q) 

tpzx( E-P2Z) 

Ih(E-BHE) 

Ih(E_RIW) 

IW(EL) 

3-1.06 

Parameter 

Port PO address output delay time 

Port PI data output delay time (BYTE="L") 

Port PI floating start delay time (BYTE="L") 

Port PI address output delay time 

Port P2 data output delay time 

Port P2 floating start delay time 

Port P2 address output delay time 

ALE output delay time 

ALE pulse width 

aH E output delay time 

R/W output delay time 

;, output delay time 

Port PO address hold time 

Port PI address hold time (BYTE="L") 

Port PI data hold time (BYTE="L") 

Port PI floating release delay time (BYTE="L") 

Port PI address hold time (BYTE="H") 

Port P2 address hold time 

Port P2 data hold time 

Port P2 floating release delay time 

BHE hold time 

RIW hold time 

E pulse width 

• MITSUBISHI 
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Test conditions 

Figure 2 

Limits 
Unit 

Min, Typ Max 

100 ns 
100 ns 
100 ns 
100 ns 
100 ns 
100 n8 
100 ns 
100 rlS 

100 ns 

Limits 
Unit 

Min, Typ Max 

30 ns 
80 ns 

5 ns 
30 ns 

80 ns 
5 ns 

30 ns 
4 ns 

40 ns 
30 ns 
30 ns 

0 20 ns 
25 ns 

9 ns 
25 n8 
25 ns 
25 ns 

9 ns 
25 ns 
25 ns 
20 ns 
20 ns 
95 ns 



TAi'N input 

TAiour input 

I 

{ 
TAioUT mput 
(Up-down input) 
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teCTA) 

tW(TAH) 

~ }I 
tW~(TAU I 

I 

tC(UP) 

~ '.,""~ 
\ 

tw(upL) 

'" 

> 
In Event counter mode 

TBi'N Input 

ADrRG input 

elKi 

TxDi 

RxDi 

INTi inpul 

3-108 

TAi'N input 
(When count by falling) th(TIN -up) tsu(up TIN) 

I\. l 
TAIIN input 

(When count by rising) 

TeCTS) 

~ tW(TBLl 

--:.--{ ~"'"' ~""'"----" --:---

tcl AD ) 

1 -E,}...-----
tWI CKH ) -' 

I 

/ ~ 

tC(cKl 

tWCCKLl 

} 
Idlc-a) tsu(o-c) 

• MITSUBISHI 
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/ 

Ihlc-a) 

K 
thee-D) 

\ 
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Memory expansion mode and microprocessor mode(When walt bit = "0", and external memory area IS accessed) 

Port PO output 
(Ao-AT) 

Port P1 output 
(Ao-A15/0.-0,.) 
(BYTE="L") 

Port P1 output 
(Ao-A,.) 
(BYTE="H") 

Port P1 input 

Port P2 output 
(A,.-A23/0o-0T) 

Port P2 input 

Port P32 output 
(ALE) 

Port P3, output 
(BHE) 

Port P30 output 
(R/W) 

Port P4, Input 
(ROY) 

3-110 

~MJ\f'L iMANVV\1(VV\Jl 
~rv-I\... ~J\J\1j\JL 

tdCE-.,1 -- I-- -.. f-- IdCE-.ll 

tW(EL) 

theE ~ 
td(POA-el 

POAI 

Address 

thCALE-P1A) - :::l IhcE-P'OI 

Address ~ Data ) Address 

~01 tdCE-P'OI 

thCE-P AI :j 
tdCp1A-e) 

Address ) 

thCALE-P2A) ~ 
:j thCE-P20) 

Address ~ Data ) Address 

Id'E-P2c H td(P2A-El 

~ 'rl 
I tdCSHE-El H thee-SHE) 1 

X 
tdcR/w-E) 

H.th(E-A/Wl 

\ 1 
tSUCRDY-_1) 

thC.'-ROY) 

1\ 

T eSI conditions 

• Vcc=5V± 5% 

• Output timing voltage: VOL =0. BV, VOH=2. OV 

• Port P1, P2 Input : V,L =0. BV, V'H=2.5V 

• Port P4, Input 

• MITSUBISHI 
"'ELECTRIC I 

Address 

~I:Z:_~':_ H<''''-" , - Address 

Address 

IsU( PlO-E I L r th{E-P1D ) 

~ 
t- tPXZ(E_P2Z) 

R<ZXCE-P2ZJ 

) ------ - Address 

ISUCP20-E)L I th{E-P~O) 

~ '\ 

~ IdcALE-EJ 

X 
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

Dala Buffer DBH (8) 

Dala Buffer DBl (8) 

Instruction Queue Buffer 00(8) 

Instruction Queue Buffer Ot(8) 

Instruction Queue Buffer Q2(8) 

Incremenler (24) 

Program Address Register PA(24) 

Data Address Register DA(24) 

Incrementer/Decrementer (24) 

Program Counter pe(16) 

Program Bank Register PG (8) 

Data Bank ReglsterDT(S) 

Input Buffer Register IB(16) 

Processa Status Register pst 11) 

Direct Page RegIster DPA(16) 

Slack Panter S(16) 

Index ReglsterY(16) 

• MITSUBISHI 
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Dala Bus (Even) 

Dala Bus (Odd) 

~li~ 5. a. 
.!: 

..... -.J- --"'" 

Z 
<C 

"5 
a. 

8' 
~ 
<C 



PIN DESCRIPTION (1) 

Pin Name 

Vee, Power supply 
V OD , 

Vss 

RESET Reset Input 

X'N Clock Input 

XOUT Clock output 

NUA NUA input 

NUB NUB Input 

E Enable output 

BYTE Bus width 
selection input 

NMI Non-maskable 
Interrupt input pin 

INT Interrupt input 

AVec A-D power supply 

AVss 

VREF Reference 
voltage Input 

POO-,P07 I/O port PO 

Do/Ao-D7/A7 Data (low-order) 
(POo-Po.), / Address bus 

(low-order) 

P1o-P17 I/O port P1 

D8 /A8-D,./A,. Data (high-order) 
(p1 o-Ph) /Address bus 

(middle-order) 

P2o-P27 I/O port P2 

A'6-A23 Address bus 
(P2o-P27) (high-order) 

WEMPO(P2o) Emulation strobe 
REMPO(P2,) signal 
WEMP1(P22 ) 

REMP1(P23 ) 

WEMP2(P24 ) 

REMP2(P25 ) 

WEMP3(P26) 
REMP3(P27) 

3-114 

Inpull 
Output 

Input 

Input 

Output 

Input 

Input 

Output 

Input 

Input 

Input 

Input 

I/O 

I/O 

I/O 

I/O 

I/O 

Output 

Output 

MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ, M37796E4 TXXXJ 

SINGL.E·CHIP 16·BIT CMOS MICROCOMPUTER 

Functions 

Supply 5V ±10% to Vee, Voo and OV to Vss. 

To enter the reset state, this pin must be kept at a "L" condition should be main-
tained for the required time. 

These are I/O pins of internal clock generating circUIt. Connect a ceramiC or, 
quart,z crystal resonator between X'N and XOUT' When an external clock is used, 
the clock source should be connected to the X'N pin and the XOUT pin should be 
left open. 

These pins change processor mode Connect both pins to Vss in single-chip 
mode. 

Data or Instruction read and data write are performed when output from this pin 
is "L". 

This pin determines whether the external data bus is a-bit width, or 16-bit width. 
The width is 16-bit width when "L" signal inputs and a-bit when "H" signal 
Inputs. 

This is the non-maskable interrupt input pin. Connect with GND as thiS pin is not 
usually used 

This pin is interrupt input pin which can use edge or level. 

Power supply for the A-D converter. 

ThiS is reference voltage Input pin for A-D converter, 

In single-chip mode, port PO.is a-bit CMOS input/output port 
Each pin can be programmed for input or output pin by the direction register. 

In the other mode except for single chip-mode, Multiplex signal conSisting of 

low-order 8-bit of data bus and address bus is input/output. 

In single-chip mode, port P1 is a-bit CMOS input/output same as port PO. 

In the other mode except for single chip-mode, Multiplex signal consisting of 

high-order 8-blt of data bus and middle-order 8-bit address bus is Input/output. 

In single-chip mode, port P2 is 8-bit CMOS input/output same as port PO. 

In memory expansion mode and microprocessor mode, 8-bit high-order address 
are output. 

In port emulation mode, these pins are strobe signal output pins which Indicates 
writing or reading to port PO-P3 with "H" level 

• ·MITSUBI$HI 
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MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ,M37796E4TXXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

PIN DESCRIPTION (PROM MODE) 

Pin Name 

Vee. VOD. Power supply 

Vss 

INT Vpp Input 

BYTE Vpp input 

RESET Reset input 

X,N Clock input 

XOUT Clock output 

E Enable output 

AVec, A-D power supply 

AVss 

VREF Reference voltage input 

PO.-PO, Data I/O (D.-D,) 

Pl.-Ph Address input (As-A,,) 

P2.-P2, Address Input (As-A,) 

P30-P33 Input port P3 

P40-P4, Input port P4 

P5.-P5, Control signal input 

P6.-P6, Input port P6 

P7.-P7, I nput port P7 

AN.-AN, Input port P8 

NMI 

NUA, 

NUB 

3-116 

Input/Output 

Input 

Input 

Input 

Input 

Output 

Output 

Input 

Input 

I/O 

Input, 

Input 

Input 

Input 

Input 

Input 

Input 

Input 

Input 

Input 

Functions 

Supply 5 V± 5 % to Vee, Voo and 0 V to Vs •. 

Connect to Vpp when programming or verifing 

Con.nect to Vpp when programming or verifing. 

Connect to V 58. 

Connect a ceramic resonator between X1N and XOUT. 

Keep open. 

Connect AVec to Vee. and AVss to Vss. 

Connect to Vss 

Port PO functions as the 8 bits data bus (D.-D,) 

Port Pl.-Pl. functions as the higher 7 bits address input (A,-A,.). Connect P17 to Vee. 

Port P2 functions as the lower 8 bits address Input (A.-A,). 

Connect to Vss. 

Connect P43 and P45 to Vee, and P4.-P4" P4. and P40 to Vss Keep P4, open. 

- -
P5, and P5, function as OE and CE input pin 

Connect P5., P53, P5., P55 and P5, to Vee. Connect P5. to Vss. 

Connect to Vss. 

Connect to Vss. 

Connect to V ss. 

Connect to V 56. 

Connect to Vss. 
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Fig. 2 
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MITSUBISHI MICROCOMPUTERS 

M37796E4·XXXJ, M37796E4 T XXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

Address (Hexadecimal notation) Address (Hexadecimal notation) 

000000 
000001 
000002 
000003 
000004 
000005 
000006 
000007 
000008 
000009 
OOOOOA 
000008 
OOOOOC 
OOOOOD 
OOOOOE 
OOOOOF 
000010 
000011 
000012 
000013 
000014 
000015 
000016 
000017 
000018 
000019 
00001 A 
000018 
00001C 
00001D 
00001E 
00001F 
000020 
000021 
000022 
000023 
000024 
000025 
000026 
000027 
000028 
000029 
00002A 
000028 
00002C 
00002D 
00002E 
00002F 
000030 
000031 
000032 
000033 
000034 
000035 
000036 
000037 
000038 
000039 
00003A 
000038 
00003C 
00003D 
00003E 
00003F 

Port PO data register 
Port P1 data register 
Port P2 data register 
Port P3 data register 
Port P4 data register 
Port P5 data register 
Port P6 data register 
Port P7 data register 
Port PO direction register 
Port P1 direction reQlster 
Port P2 direction reQister 
Port P3 direction register 
Port P4 direction register 
Port P5 direction register 
Port P6 direction register 
Port P7 direction register 

Port P4 operation mode register 
Port P5 operation mode register 
Port P6 operation mode register 
Port P7 operation mode register 
A-D control reQister 

A-D succesive approximation register 

UARTO transmit/receive mode register 
UARTO baud rate register 

UARTO transmission buffer register 

UARTO transmission/receive control reglsterO 
UARTO transmission/receive control register 1 

UARTO receive buffer register 

UART1 transmit/receive mode register 
UART1 baud rate register 

UART1 transmission buffer register 

UART1 transmission/receive contre> f(g~ 
UART1 transmission/receive control reQister 1 

UART1 receive buffer register 

000040 
000041 
000042 
000043 
000044 
000045 
000046 
000047 
000048 
000049 
00004A 
000048 
00004C 
00004D 
00004E 
00004F 
000050 
000051 
000052 
000053 
000054 
000055 
000056 
000057 
000058 
000059 
00005A 
000058 
00005C 
00005D 
00005E 
00005F 
000060 
000061 
000062 
000063 
000064 
000065 
000066 
000067 
000068 
000069 
00006A 
000068 
00006C 
00006D 
00006E 
00006F 
000070 
000071 
000072 
000073 
000074 
000075 
000076 
000077 
000078 
000079 
00007A 
000078 
00007C 
00007D 
00007E 
00007F 

Location of peripheral devices control registers (1) 

• MITSUBISHI 
"ELECTRIC 

Timer A 1 counter 

Timer A 1 reload register 

Timer A2 counter 

Timer A2 reload register 

Timer A3 counter 

Timer A3 reload register 

Timer A4 counter 

Timer A4 reload register 

Timer AS counter 

Timer AS reload register 

Timer A6 counter 

Timer A6 reload register 

TG1 prescaler 
TG2 prescaler 
Timer A control register-enable 
Timer A protect register 
Timer A control register-CW 
Timer A control register-PIN 
TImer A interrupt mask register 
Timer A interrupt status register 
TimerA1 PISO register 
Timer A2 PISO regIster 
Timer A3 PISO register 
Timer A4 PISO register 
Timer A5 PISO register 
Timer A6 PISO register 

TImer D counter 

Timer 0 reload register 

Timer D operation control register 



MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ, M37796E4 TXXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

M37796E4-XXXJ TIMER SYSTEM BLOCK DIAGRAM 

¢ 8-bit prescaler 

¢ ---1 8-bIt prescaler t; 

¢ 

TB'N Edge 

TBTRG Edge 

¢ 

TC1 'N 

TCl sTB 

TC2'N 

TC2sTB 

3-120 

TAl 16-bit reload timer TAt OUT 

TA2 16-bit reload timer TA20uT 

TA3 16-bit reload timer TA30uT 

TA4 16-bit reload timer TA40uT 

TA5 16-bit reload timer TA50uT 

TA6 16-bit reload timer TA60uT 

TBI 16-blt reload timer TB10UT 

TB2 16-bit reload timer TB20UT 

16-bit reload timer I " TB3 

16-bit reload timer I ,. 
TB4 

TCI 16-bit timer TCl ovF 
TCl sTB 

TC2 16-bit timer TC20VF 
TC2sTB 

r::::rTD~}1~6-~billit1r~el~o~ad~tlm~er~::~----~TD 

C::::EP~W~M~ILI( 8~-~bEit~c2ou~n~te~r~X[2IT) ::::F:"'-~~~~-----O PWMI 

PWM2 (8-bit counterX 2 ) 
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MITSUBISHI MICROCOMPUTERS 

M37796E4·XXXJ, M37796E4 T XXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

SAFETY INSTRUCTIONS 
The programmable M37796E4J and M37796E4T J 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. 

Wrlling wlIh PROM wrlIer 

Screening 

(Leave al 150°C for 40 hours) 

Verify lesl with PROM wriler 

r------ ---~-_, 

I Funclion check in largel device I 
L ____________ .....l 

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 84PO 
(3) ROM data (EPROM 3 sets) 
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MITSUBISHI MICROCOMPUTERS 

M37796E4·XXXJ, M37796E4 TXXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

M37796E4-XXXJ 
ELECTRICAL CHARACTERISTICS (Vcc=Voo=5V±10%. VSS=OV. Ta=-2O:"'75"C. f(X,~)=8MHz. unless otherwise noted) 

Symbol Parameter Test condHlons 
Min. 

VOH High-level output voltage IOH=-2mA Vee-l 

VOL Low-level output voltage IOL=2mA 

I'H High-level input current v,=vcc -5 

I'L Low-level Input current v,=OV -5 

Voo RAM hold voitage 2.5 

T a-25'C. when clock Is stopped 
100 RAM hold current 

T a= 75'C. when clock Is stopped 

f(X'N)=8MHz. square waveform 

Icc Power supply current (Note 1 ) T a=25'C. when clock Is stopped 

T a=75'C when clock is stopped 

VN-VT-
Hysteresis TB'N. TBnoG. TC1 'N. TC2'N. 

Vee=5V 0.8 
TC1STB. TC2STB. RESET (NoIe3) 

VN-VT-
Hysteres,s HOLD. CLKO. CLK1. CTSO/RTSO. 

Vee=5V 0.2 
CTSlIRTS1. INT. NMI (Note 4) 

Note 1. When reset with output pins open and connecting input pins to Vss 
2. Vcc=5V. Ta=25'C 
3. Double function except for RESET pin 
4. Double function except for INT and NMI pins 

A-D CONVERTER CHARACTERISTICS (AVCC=VAEF=5. 12V. Ta=25"C. f(X'N)=8MHz) 

Symbol Parameter 

- Resolution 

- Absolute accuracy 

- Offset error 

- Full-scale error (Note 1) 

!cONY Conversion time 

IIAN Analog Input leak current (Note 2) 

Note 1. The dmerence from ,deal 10-bIt A-D converter characteristics when offset error is not corrected. 
2. Input leak current of ANa-AN? with A-D converter halted. Input voltage is O:;i;V,:;i;AVcc. 

TIMING 

Symbol 

te 

tSU(O-E) 

th(e-o) 

3-124 

REQUIREMENTS (Vcc=Voo=5V±10%. Ta=-20-75"C. f(X,N)=8MHz) 

Cycle time 

Data Input setup time 

Data input hold t,me 

Parameter 

• MITSU,ISHI 
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Min. 

40.5 

-200 

Min. 

125 

80 

0 

Limits 
Unit 

Typ. Max. 

V 

0.45 V 

5 #A 

5 #A 

5.5 V 

1 

7.5 
#A 

15(Note 2) 30 mA 

1 

15 
#A 

V 

V 

Umlts 

Typ Max. 
Unit 

10 Bits 

±3 LSB 

±2 LSB 

±2 LSB 

#s 

200 nA 

Limits 
Unit 

Typ. Max. 

ns 

ns 

ns 



MITSUBISHI MICROCOMPUTERS 

M37'796E4.XXXJ,M37796E4TXXXJ 

SINGLE·CHIP 16·BIT CMOS MICROCOMP"TER 

HOLD characteristics (Vcc=5V±10%. Ta=-20-75'C. f(XIN )=8MHz) 

Symbol Parameter 

tSU(HOLD-~ ) HOLD Input setup time 

th(fIo-HOLO) HOLD Input hold time 

td(¢-HLDA) H LOA output delay time 

t;60UT 

td(oI-HLDA) 

. Port characteristics (Vcc=5V±10%. Ta=-20-75'C. f(XIN)=8MHz) 

Symbol 

tsu(p-e) 

th(e-p) 

td(e-p) 

3-126 

Port Input setup time 

Port input hold time 

Port data output delay time 

Port output 

Port Input 

Parameter 

• MITSUBISHI 
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Limits 
Unit 

Min. Typ. Max. 

100 ns 

30 ns 

80 ns 

Limits 
Unit 

Min. Typ. Max. 

200 ns 

20 ns 

200 ns 



MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ, M37796E4 T XXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

Timer B characteristics (Vcc=5V±10%, Ta=-20-75"C, f(X,N )=8MHz) 

Symbol 

tSU<TB,"- ¢) TBIN input setup time 

th<¢-TB,") TBIN mput hold time 

tSU (TBsTB-4» TBsTB input setup time 

th<¢-TBsTB) TBsTB mput hold time 

td( r/> -TBour) TBoUT output delay time 

Note 1, Shift by TB2 underflow with plural trigger. 

3-128 

¢OUT 

TBoUT 
(PISO writing) 

TBoUT 
(Shifting) 

TBoUT 
(Plural tnggenng) 

Parameter 

I PISO writing 

I Shifting 

1 Plural triggering (Note 1 ) 

" MITSUBISHI 
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Min. 

200 

0 

200 

0 

Limits 
Unit 

Typ Max 

ns 

ns 

ns 

ns 

200 

200 ns 

200 



MITSUBISHI MICROCOMPUTERS 

M37796E4.XXXJ, M37796E4 TXXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

UART characteristics (Vcc=5V±10%. Ta=-20-75"C. f(X,N )=8MHz) 

Symbol Parameter 

tC(CK) elK input cycle time 

tW(CKH) elK input high-level pulse width 

tW(CKU elK input low-level pulse width 

elK 

INT characteristics (Vcc=5V±10%. Ta=-20-75"C. f(X,N )=8MHz) 

Symbol 

tW(INTH) 

tW(INTU 

3-130 

INT input high-level pulse width 

INT input low-level pulse width 

INT 

Parameter 

'MITSUBISHI 
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Limits 
Unit 

Mm. Typ Max 

500 ns 

250 ns 

250 ns 

Limits 

Min I Typ 
Unit 

I Max. 

250 I I ns 
250 I I ns 

"'---



MITSUBISHI MICROCOMPUTERS 

M37796E4·XXXJ, M37796E4 TXXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

SWITCHING CHARACTERISTICS (Vcc=VDD=5V±10%, Ta=-40-85'C, f(X ,N )=8MHz) 

Limits 
Symbol Parameter Unit 

Min. Typ. Max. 

tW(ALE) ALE pulse width 80 ns 

tC(ALE-e) E end time after ALE 300 ns 

td(ALE-E) E start time after ALE 0 ns 

tW(E) E pulse width 180 ns 

tPZV(E-DZ) Floating release delay time 60 ns 

td(A-E) Address output delay time 100 ns 

!gVZ(E-DZ) Floating start delay time 40 ns 

td(E-D) 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 

tV(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. 

Fig. 5 

3-132 

Test pin ' .. ___ ..-__ .... r-O 

M37796E4TXXXJ 
~ ,"Opi 

Testing circuit 

Test conditions for switching characteristics 

VOL valid level 0, 2V CC 

VOH valid level O. aVec 
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MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ, M37796E4 T XXXJ 

SINGLE·CHIP l6·BIT CMOS MICROCOMPUTER 

Timer A characteristics (Vcc=5V±10%, Ta=-40-85"<:, f(X,N)=8MHz) 

Symbol 

td( rp' -TAOUT) 

3-134 

TAouT output delay time 

¢OUT 

TAoUT 
(PISO writing) 

TAOUT 
(Shifting) 

Parameter 

I PISO writing 

I Shifting 

• MITSUBISHI 
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Limits 

Min. I Typ. I Unit 
Max 

I I 200 

I I 200 
ns 



MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ, M37796E4 T XXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

Timer C characteristics (Vcc=5V±10%, Ta=-20-75"C, f(XIN )=8MHz) 

Limits 
Symbol Parameter Unit 

Min. Typ. Max. 

ISU(TCIN-¢) TelN Input setup time 200 ns 

Ih(¢-TC,N) TC 'N Input hold time 0 ns 

ISU(TCSTB-" ) TeSTS input setup time 200 ns 

Ih(¢-TC<T. ) TCSTB Input hold time 0 ns 

¢>oUT 

TC'N 

TCSTS 

PWM characteristics (Vcc=5V±1O%, Ta=-20-75"C, f(X ,N )=8MHz) 

I Symbol 

I td(;-PWM'"T) PWMOUT output delay time 

PWMOUT 

3-136 

Parameter 

td(1r- PWMOUT) 

• MITSUBISHI 
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Min. 

Limits I 
I I I 

Umt 
Typ. Max 

I I 200 I ns 



TIMING DIAGRAM 

3-138 

ALE 

D/A (PO, p1) 
(Reading) 

D/A (PO, p1) 
(Wnting) 

BHE 
R/W 

-.J 
tPZV(E-OZ) 

\. 
/ 

L 

MITSUBISHI MICROCOMPUTERS 

M37796E4-XXXJ, M37796E4 T XXXJ 

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER 

tW(ALE) 
CCALE-E) 

r-... 

tdCALE,-e) twe e) 

td(A-E) tSU(D-E) 

Address \. I Input data 
r tPVZ(E-DZ) " 

td(e-o) 
tV<,.6.LE-A) 

Address ) Output data 

tdecONT-E) 

Address (high order) 

BHE(R/W) 
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theE-D) 

\. 
r 

tvee-o) 

l. 
I 

tyeE-A) 

\. 
r 

tv(e-cONT) 





BLOCK DIAGRAM 

ADDRESS LATCH 
INPUT 

ENABLE INPUT 

READ WRITE INPUT 

€HIP ENABLE INPUT 

PROGRAM INPUT PRG 

BYTE INPUT BYTE 

BYTE HIGH E~~~b-'f BHE 

EXTERNAL ROM SIGNAL EXT 
RESET INPUT RESET 

A2 

ADDRESS A3 

INPUTS A4 

A5 

As 

A7 

ADs 

ADg 

AD,o 

AD" 

BIDIRECTIONAL AD'2 
ADDRESS/DATA AD'3 

AD'4 
AD,S 

Do/AD,S 

D,/AD17 

Mo.j 
02 

03 

04 

Os 

07 

4-4 

I 

r-----

I-
::; 
u 
a: 
U 
-' 
0 
a: 
I-
Z 
0 
u 
UJ 
!:: 
a: 
~ 
Q 
« 
UJ 
a: 

1Y====~Ul 
a: 

J+------~~ 

J+------~~ 
)E-------t'" 
,~-----~~ 

COUNTER 

COUNTER 0 

COUNTER 1 

~=========:JI 

L_~_ 
Vpp Vss 

POWER SUPPLY (OV) 
FOR OTPROM 

WRITE (125V) 

Voo Vss Veo 
(5V) (OV) (2.5-5V) 
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MITSUBISHI LSI. 

M6M72561J,-1 

2 

1 

VERSATILE ROM 

PA2 

PA3 

PAs 

PAs 

PA7 

PBo 

PBi 

PB2 

PB3 

PB4 

PBs 

PBs 

PCa 

PC, 

PC2 

PC3 

PC4 

PCs 

PCs 

PC7/TRIG 

INPUT 
PORT A 

ADDRESS 
OUTPUTS 
A,-A IB 

OUTPUT 
PORT B 

I/O PORT C 

INPUT PORT D 

CSo/PDo CHIP SEL,ECT ,0 

CS,/PD, CHIP SELECT 1 

RD/PD2 READ SIGNAL 

C'N/PD3 COUNTER INPUT 

COUT/PD4 COUNTER 
61 CLK/PD OUTPUT 

s CLOCK 



ooooor----------------------, 
UNUSED 

04000~----------------------4 

SRAM (2 K BYTE) 

g!~~~~----------------------+ 
SPECIAL FUNCTION 

0480E~----------------------{ 

UNUSED 

08000~----------------------1 

ROM (32K BYTE) 

OFFFF 
10000~,----------------------~ 

I 
I 
I 
I 
I 
I 

: EXTERNAL MEMORY 
I I (64K BYTE) 

I 
I 
I 
I 
I 
I 

lFFFFL ____________________ , 
200001 

I 
I 
I 
I 
I 
I 

i EXTERNAL MEMORY 
I 

I (64K BYTE) 
I 
I 
I, 
I 
I 
I 
I 

2FFFFL ___________________ _ 

\ 

\ 
\ 
\ 
\ 

------
_------ 04800 --

\ 
\ 

\ 

\ 
\ 
\ 
\ 
\ , , 

\ , 
\ 
\ , 

\ , , 
\ 
\ 
\ 

\ 
\ , 

\ 
\ 
\ 
\ 

04802 

04804 

04806 

04808 

0480A 

04800 

0480E 

MITSUBISHI LSls 

M6M72561J,-1 

VERSATILE ROM 

PORT A 

PORT B 

PORT C 'DIRECTION REGISTER 

PORT C 

PRESCALER OVERFLOW 

COUNTER OVERFLOW 

COUNTER MODE REGISTER 

PORT D 

EXTERNAL MEMORY EXPANSION PIN (CS.) 

EXTERNAL MEMORY EXPANSION PIN (CSt! 

Fig. 1 M6M72561J, J-I Address area 
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MITSUBISHI LSls 

M6M72561J,.1 

VERSATILE ROM 

OTP ROM Mode Table (x IS Irrelevant) 

~ ALE E R/W CE PRG BYTE SHE EXT RESET VDD Vpp Vee Data I/O 

Mode (21) (22) (23) (24) (54) (55) (56) (57) (58) (19) (20) (53) Do/A16. D dA 17 02- 0 7 ADa-AD15 

." 
8~blt modd VIH 

VIL VIH VIL VIL VIH 
X 

VIL X 5V 5V 5V 
Address Input 

Output 
Address Input 

~ pulse Note 1 Data output Data floating 
m g 16-blt mode VIH 

VIL VIH VIL VIL VIL VIL VIL X 5V 5V 5V 
Address Input 

Output 
Address Input 

z Note 2 pulse Data output Data output 

Output dISable VIL VIH X VIL VIL X X VIL' X 5V 5V 5V Data floating Floating Data floatmg 

Power down mode X X X VIH X X X X VIH 5V 5V 5V Floating Floating Floating 

Read VIH VIL VIH VIL VIH VIH X VIL X 5V 5V 5V Output Output Address Input 

" ." a Output disable VIH VIH VIH VIL VIf.j VIH X VIL X 5V 5V 5V Floating Floating Address Input E 
>-

C 
0 
:2 Power down X X X VIH X X 
0 

X X VIH 5V 5V 5V Floating Floating Address input 

a: 

"" VIL !!l Program VIH VIH VIH VIH VIH X VIL X 6V 12,5V 6V Data Input Input Address Input 
a pulse 

Z 

Program venfy VIH VIL VIH VIH VIH VIH X VIL X 6V 12,5V 6V Output Output Address Input 

VIH 
VIH 5V 5V 5V 

Address Input 
Floating 

Address Input 
External ROM'mode 

pulse VIL VIH VIL VIL X X X 
Data floating Data floating 

If BHE IS fixed to VIH, Non-ALE IS enabled, and If ALE IS fixed to VIH, address Inputs of Do/A,. and D,/A17 are not needed 
Ao IS fixed to V,L . ' 

Note 1 
2 
3 If PRG IS fixed to V,H. ROM Only mode IS enabled and address Input IS fixed to Non-ALE mode and address Inputs of Au, A16 and AI? are not needed. 

SRAM Mode Table 

~ ALE E R/W CE PRG BYTE SHE Ao EXT RESET VDD Vpp Vee Data I/O 

Mode (21) (22) (23) (24) (54) (55) (56) (10) (57) (58) (19) (20) (53) Do/AI6. D dA 17 02- 0 7 

S-b't mode VIH 
VIL VIH VIL VIL VIH 

X Address 
X X SV 5V SV 

Address Input 
Output 

." pulse Note4 mput Data output 
ill 
a: 

VIH Address Input 16,b't mode 
pulse VIL VIH VIL VIL VIL VIL VIL X X SV 5V 5V 

Data output 
Output 

8-bit mode VIH 
VIL VIL VIL 

X Address 
SV 5V 5V 

Address Input 
Input VIL VIH X X pulse Note 4 Input Data output 

0 0 - 0, VIH 
VIL VIL VIL VIL VIL VIH VIL X X SV SV SV 

Address Input 
Input 

!!l access pulse Data Input 

~ " '8 
D. -0" E VIH 

VIL VIL VIL VIL VIL X VIH X X SV 5V SV 
Address Input 

X 
l'i access pulse Data X 
<D 

Do -015 VIH 
VIL VIL VIL VIL VIL VIL VIL X X SV SV SV 

Address Input Input 
access pulse Data IOput 

Power·down 

mode 
X X X VIH X X X X X VIH SV 5V 5V Floating Floating 

Note 4 If BHE IS fixed to VIH, Non-ALE mode IS enabled, and If ALE IS fixed to VIH, address IOputS of Do/A,. and D,/A, are not needed 
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(x IS Irrelevant) 

ADa-AD15 

Address Input 
Data floating 

Address Input 
Data output 

Address IOput 
Data floatIOg 

Address mput 
Data Input 

Address IOput 
Data Input 

Address IOput 
Data Input 

Floating 
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(3) Counter (Double count mode) 
The input pulse from CIN pin is counted by an 8-bit up­
counter. The count value can be preset or output from 
data pins 0 0 to 0 7 , 

Table 3 shows the table for counter mode. 

In this mode, both Co counter and CI counter count the 
input pulse from CIN pin. Co counter is preset by the 
trigger input from PC7 /TRIG pin and CI' counter is preset 
by the overflow ou~put pulse of Co counter. 

Initial setting for counter use 
CIN /P03 , COUT /P04 , ClK/POs are common function 
pins related to a counter. Port PO should be specified to 
enable counter pin for counter use. This can be specified by 
writing "H" to data pin D7 after the address 0480E 16 is 
specified. Then clock pulse should be continuously input 
from ClK pin. The counter operation is synchronized 
with this clock pulse. 

To enable the double count mode, PC 7 /TRIG pin 
should be initialized as TRIG pin by specifying the address 
04804 16 and by writing "l" to 0 7 pin. 

(Prescaler mode) 

COUNTER 
INPUT 

(O'N) 

This mode is enabled by an 8-bit prescaler counter (Co) to 
count the input pulse from CIN pin and by an 8-bit counter 
(C I ) to count the overflow output pulse. Each counter 
returns to the preset count value by, the overflow output 
pulse to count up again. 

CLOCK 
INPUT 

(OLK) 

Table 4 Mode setting and counter preset 
Fig. 2 Prescaler mode 

Parameter Wnte address 

Mode setting 
0480016 (counter mode and edge mode) 

Co counter preset 0480816 

C1 counter preset 0480A16 

Wnte data 

See Table 3, 

Any preset value 
from 00 to FF 

Any preset value 
from 00 to FF 

COUNTER 
INPUT 

(O'N) 

CLOCK 
INPUT 
(OLK) 

Fig. 3 Double count mode 

Table 3 Counter mode table 

Counter mode register (0480C,.) 

07 Os 04 

0 0 

0 1 
0 

1 0 

1 1 

0 0 

0 1 
1 

1 0 

1 1 
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Counter mode 

Prescaler mode 

Double count mode 

Mode name 

Edge mode 

Count disable mode 

Falling edge count mode 

R ISing edge count mode 

Double edge count mode 

Count disable mode 

Falling edge count mode 

Rising edge count mode 

Double edge count mode 

• MITSUBISHI 
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COUNTER 

OUTPUT 

(OOUT) 

COUNTER 

OUTPUT 

(OOUT) 

COl~nter configuration 

See Fig 2. . Counter IS pr~t by the OVF 

output timing 

See Fig 3 . Counter IS preset by the ext~rnal 

tngger timing 



ABSOLUTE MAXIMUM RATINGS, 

Symbol Parameter Test conditions 

VI1 All input or output voltage excepfVpp 

VI2 Vpp supply voltage dUring programming With respect to GND 

V Output voltage 

Topr Operating temperature 

TSlg Storage temperature 

CAPACITANCE 

Symbol Parameter Test conditIOns 
, 

01 Input capacitance (NoteS) 

Output capacitance 
Ta=2S'O, f=lMHz, VI=VO=OV 

00 (Note 6) 

- -Nole 5 A.-A,. ALE. E. R/W, CE. PRG. BYTE. BHE, EXT, RESET. 0IN/PD •• ClK/PD, 
6 D./A",. D,/A". D,-D7 • AD.-AD". PA.-PA7 • PB.-PB,. pc.,-PC, 

CSo/PD •• ~/PD,. AD/PD,. COUT/PD. 

• MITSUBISHI 
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Ratings Unit 

-0.6-7 V 

-0.6-14.0 V 

-0.6-7 V 

-50-9S '0 

-65-1S0 '0 

limits 
Unit 

Min Typ Max 

4 8 pF 

4 12 pF 
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TIMING REQUI REMENTS (Ta =0-70'C~ VDD=VOO=Vpp=5V ±10%, unless otherwise noted) 

Symbol Parameter 

tSU(A-L) Address setup time before latch 

th(L-A) Address hold time after latch 

tW(L) Latch pulse width 

tW(W) Write low-level pulse width 

tSU(A-W) Address setup time before wnte 

tSU(O-W) Data setup time before write 

tW(E) Write low level pulse width 

tsu (A-E) Address setup time before write 

tsu (O-E) Data setup time before write 

th(W-O) Data hold time after write 

th(E-O) Data hold time after write 

th(W-A) Address hold time after write 

th(E-A) Address hold time after write 

to(W-L) Latch pulse rise after write 

to(E-L) Latch pulse rise after write 

to(L-W) Write pulse fall after latch 

to(L-E) Write pulse fall after latch 

to(A-E) Write pulse fall after address Input 

tdls(W) Output disable after write 

to (E-A) Address Input after write 

to (OL-E) E rise after elK rise at counter-preset 

tsu (PT-E) Port setup time before read 

th(E-PT) Port hold time after read 

to(OLK) Clock cycle time 

tW(OLKH) ClK Input high-level pulse Width 

tW(OLKL) ClK Input low-level pulse Width 

tr ClK Input rise time 

t f elK Input fall time 

tW(OINH) Counter event Input high-level pulse Width 

tW(OINL) Counter event Input Jow-Jevel pulse Width 

tW(TAGH) Trigger event Input high-level pulse Width 

tW(TAGL) Trigger event Input low-level pulse Width 

*Ta=-40-85'C for M6M72561J-I 
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Min 

30 

20 

70 

70 

70 

60 

70 

60 

60 

10 

10 

20 

20 

20 

20 

30 

30 

0 

50 

15 

200 

20 

250 

125 

125 

4XtCCCLK) 

4XtC(CLKI 

4XtC(CLK) 

4XtC(CLK) 

Limits 
Unit 

Typ Max 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

60 ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

20 ns 

20 ns 

ns 

ns 

ns 

ns 



AC WAVEFORMS 

READ OPERATION 

ADa-ADI5 

Do-AI6. Dl/A 17 

\ 

)~ 

ALE _-----II 

4-16 

t () 
~ 

\ 
taWE) 

ta(AD) 

ADDRESS 1/1 
/ \\' 

1/1 
\~ 
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/ 
~ 

1/ 

K 
~ 

DATA VALID 

['I 
DATA VALID 

r-; 



TIMING DIAGRAM 

I/O PORT 

R/W 

PORT 
OUTPUT 

OO/A16,01/An 
0,-07 

R/W 

PORT 
OUTPUT 

PORT 
INPUT 

OO/A 16,0,/An 
0,-07 

4-18 

d (O-PT) 

\ 

l>- DATA 

Isu (E-O) 

~ Isu(w-O) 

d(E-PT) 

\ 
IdCW-PT) 

\ 
k-

Id CPT 0) 

\ 
I Isu (E-PT) 

') PORT INPUT 

Isu CPT-E) 
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) PORT OUTPUT 

): PORT OUTPUT 

/ 
Ih CE-PT) 

K 

-> DATA 



AC WAVE FORMS 
PROGRAM 

V,H 

ADDRESSES 

V,L -> 
tAS 

I-'>' 
V,H/VOH 

DATA DATA SET 

V,L/VOL 

los tOH 
~ ~ 

Vpp 

Vpp 

Voo J tvps 
~ 

Voo+1 

Voo 

Voo J~ 

V,H 

CE 
V,L 

'~ 
~ 

tE 

~ 
tppw 

V,H 

E topw \ 
V,L 

FAST PROGRAMMING ALGORITHM 
FLOW CHART 

4-20 

,\DDR = FIRST LOCATION 

Voo=6.0V 
Vpp=12.5V 

~---,Jo-{ PROGRAM ONE PULSE OF 1m, 

FAIL 

INCREMENT ADDR 
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VAR IFY 

K 
tAH 
~ 

DATA OUTPUT 
VALID 1/ 

~ toFp 

Test conditions for A C. characteristics 
Input voltage V,L = 0 45V, V,H = 24V 
Input rise and fall times ~ 20ns 
Reference voltage at time measurement Input 0 8V 
and 2V Output 0 8V, and 2V 

*4.5V~ Voo=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 
directives Functions 
classification 

Assembly • Declares data length 
control • Declares data bank / 

direct page register 

value 
• Conditional assemble 

includes file 

• Equation 
• Declares end of program 

• Out puts messages 
• Declares assemble error 

Address • Declares address 
control • Allocates RAM area 

• Defines data 
• Corrects location align-

ment 

Linkage • Specifies section name 

control • Specifies global lavel 
name 

• Specifies linkage file 
name 

• Specifies version 

Listing • Specifies new page and 
control title 

• Specifies listing format 
(columns and rows 
counts) 

• Specifies listing output / 
suppression 

• Specifies macrogenera-
tion line listing output / 
suppression 

C language • Outputs beginmg of line 
source level • Specifies function start / 
debugging end 
support • Outputs language type 

• Setting pOinter length 

• Specifies source file 
name 

Subspriction • Declares program name 
• Declares area name 

• Declares module name 

5-4 

Pseudo directives 

.INDEX .DATA 

.DT. DP 

.IF (.ELSE) .ENDIF 

.INCLUDE 

.EQU 

.END 

.ASSERT 
ERROR 

.ORG 

.BlKB .BlKW .BlKA .BlKD 
BYTE .WORD .ADDR .DWORD 
.EVEN 

.SECTION 

.DPEXT .DTEXT .EXT 

.PUB 

.OBJ .LlB 

VER 

.PAGE 

.COL .LlNE 

.LlST .NLlST 

.LlSTM .N LlSTM 

CLINE 
.FUNC .ENDFUNC 

.lANGUAGE 

.POINTER 

.SOURCE 

.PROGNAME 
10 .ENOIO RAM ENORAM 
.PROCMAIN .PROCSUB 
.PROCINT .ENDPROC 

Macro 

instructions Functions Macro instructions 
classification 

System mac- Repeats the processing operation In .REPEATI .ENDM 
ro instructions accordance with the number of argu-

ments contained In the operand 
Repeats the processing operation In .REPEATC -.ENDM 
accordance with the number of char-

acters presented by the operand as 

arguments 

Repeats the processing operation a .REPEAT -.ENDM 
specific number of times 

User macro Defines the macro instructions. .MACRO - ENDM 
instructions Forces the termination of macro .EXITM 

generation 

Changes the labels used in the lOCAL 
macro definitions into Intra-macro 

local labels 

CONSTRUCTION 
The following shows the software construction of RASM77. 

Relocatable macro Assembles the assembly language source files for 

assembler RASM77 senes MELSP 7700, and generates the relocat-

able object files. 

Linkage editor LlNK77 Generates a machine language file in hexadecim-

al format from the plural re/ocatable files gener-

ated by RASM77. 

Librarian Generates a hbrary file from the relocatable files 

LlB77 generated by RASM77 

Cross referencer Generates a cross refrence file from the assembly 

CRF77 language source files for series MELPS 7700 

The cross refrence file shows the points defined, 

and refrenced the labels and symbols. 

File converter Generates a S format machine language file from 

HEXTOS2 a hexadecimal format mach me language file 
generated LlNK77 

ENVIRONMENT 
RASM77 operates in the following OS environments. 

• MS-DOS 
• SUN-3/SUN OS 

• VAX/ULTRIX 
• HP9000/HP-UX 

Note1: 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 UL TRIX are registered trademarks of 
Digital Equipment Corp. 

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

HEWLETT PACKARD Corp. 

• MITSUBISHI 
.... ELECTRIC 



MITSUBISHI MICROCOMPUTERS 

e77 

MELPS 7700 C COMPILER 

Software development flow for series MELPS 7700 

Compile driver 

"-
CPP77, PS77, CGn, 
RASM77, and LiNK77 
and generates the 
machine language file 

Fig, 1 en processing flow 
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Software development flow by e77 
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Preprocessor 

~
rocesses the line 

remarked" #" at begin 
• Macro substitution 
• Includes file 
• Conditional line 

Parser 

/ Parses C language 

Code generator 
Generates the code of MELPS 7700 
assembly language 
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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 

Fig. 1 MELPS 7700 debugger control system 

PC4816 
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Target system 

Emulation pod 

(sold separately) 
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MR7700KIT 

MELPS 7700 REAL-TIME OS 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 ~ ITRON specifications 
• Real-time operating system intended for industrial in­

corporation systems. 

• High speed processing 
• Minimam size of as 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. 

Table 1 Outline specifications of MR7700 

Item Specifications 

Target MCU Series MELPS 7700 

Maximum number of tasks 124 

Priority number 1-63 

Number of system calls 51 

as nucleus c'ode size About 09K bytes to 5 8K bytes 

(standard model) 

as nucleus data size Mlnlrnam 14 bytes and 9 bytes Increased 

by each task 

as nucleus description 
Assembly 

language 

Task switching time About 30,<ts max 

Maximum interrupt inhibited About 11 ,<tS to 24,<ts 

tIme 

The as 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 as data size. 
Time data in the table is measured by M37700M2 (16M Hz) 

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. 

/ 

~ Application program 

/' 

Event flags Semaphore Mail box Memory 
pool 

~'\<;;<;; ./ 
Task Task Interrup! Time Version ~~ e;-
manage appendix processing scheduling manage .,<<:' 
ment synchronl· ment '{' 

zatlon 

Scheduler 

,/ 

MELPS 7700 series 

Fig. 1 MR7700 configuration 

5-10 • 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 M R7700 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. 
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PC4000E BLOCK DIAGRAM 
25pins 

Bus Connector for 
Expansion (2) 

Control Port for 
Opllon Board 

82C55 
81C55 

Program Memory 

5165 
2167 
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DESCRIPTION 
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 110 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. 

Fig. 1 The exterior of PC4816 

MITSUBISHI MICROCOMPUTERS 

PC4816 

MELPS 7700 DEBUGGING MACHINE 

APPLICATIONS 
For development of hardware and software for systems USC 

ing MELPS 7700, and for program debugging. 
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FUNCTIONS 
PC4816 consists of the following three kind products· 

• PC4800 
This is the debugger that incorporates the power unit, inter­
face with the host machine, key entry unit, LCD display 
unit, monitor CPU board, emulation board, and container 
rack. 

• M37700T-CNT 
This is the emulation control board that consists of the MCU 
execution control circuit and program memory. 

• PCA4800R 
This is the debugging function board that consists of the 
real-time tracer and coverage function circuit. 

PC4816 is used combined with emulation pods that are 
prepared for individual MCU and provided separately. 
PC4800 is connected to the host machine via a serial cir­
cuit (RS-232C) . PC4816 is connected to the emulation 
board and the debugging function board via two 96-pin 
connectors. 

Fig. 3 Functional block diagram 

Reserved for option 

Reserved for optIOn 

ExpansIOn memory 
board (sold separately) 

Real-time trace board 

Pod by each MCU 
(sold separately) 

MITSUBISHI MICROCOMPUTERS 

PC4816 

MELPS 7700 DEBUGGING MACHINE 

When PC4816 is turned on, the monitor CPU is activated 
and the monitor programs stored in the EPROM on various 
boards in the rack are started. 

When the monitor programs are started, the start message 
is displayed on the LCD display unit on PC4816. Then the 

system waits for control instructions from debugger control 
software SOB77 on the host machine. 
When the debugger control software is started, the host 
machine requests details (board configuration, monitor 
program version number, etc. ) to be reported via the serial 
circuit. Acceptance of various debugging commands is en­
abled after PC4816 returns the details correctly. 

• Serial circuits : Complying with RS-232C, two circuits 
• Parallel circuit : Complying with GP-IB 

• Power supply : Power units applicable to 115V and 
220V systems 

• Board rack 

RS-232C 1ch 

RS-232C 2ch 

PCA4800M 

PCA4800R 

: Five boards can be accommodated. 

M37700T-CNT 

DC power 
module 

AC power supply I---115V I 220V 

'--------' 50 160Hz 
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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. 
1 M 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. 

Fig. 1 The exterior of PCA4800M 

SPECIFICATIONS 
Item 

Debugger 

Corresponding MCU 

Corresponding control board 

Corresponding bus width 

Memory capacity 

Mapping units 

Supply voltage 
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Contents 

PC4816 

MELPS 7700 senes 

M37700T-CNT 

8,16-blt 

1MB 

4KB 

5 IV] ± 51%] 



MITSUBISHI MICROCOMPUTERS 

M37700T -POD 

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

DESCRIPTION SPECIFICATIONS 
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. 

• It 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 : 
,. Evaluation MCU (M37700SAFP) and related circuits. 

2. Gatearray for port emulation and related circuit. 

Item 

Corresponded 

microcomputer 

Corresponded mode 

Clock frequency 

Common emulation 

board 

Power supply 

Connection with 

user system 

SpeCification 

M37700M2-XXXFP 

M37700M2AXXX FP 

M37700M4-XXXFP 

M37700M4AXXX FP 

M37701 M2-XXXSP 

M37701 M2AXXXSP 

M37701M4-XXXSP 

M37701M4AXXXSP 

M37704M2-XXXFP' 

M37704M2AXXX FP' 

M37705M2-XXXSP' 

M37705M2AXXXSP' 

Single-chip mode 

16MHz (on board) 

External oscillator 16MHz (max) 

M37700T -RTT 

PC4000P usable 

Connected by the attached cable 

* Be necessary to order exchangmg the evaluation MCU 

FUNCTIONS 
To connect the M37700T-RTT, the M37700T-POD con­
structs the opion board for single-chip mode of M37700M2-
XXXFP or M37700M2AXXXFP. 
The PC4000E 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. 
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MITSUBISHI MICROCOMPUTERS 

M37700T-HPD 

MELPS 7700 HIGH LEVEL EMULATION POD(CORRESPOND to PC4816) 

DESCRIPTION SPECIFICATIONS 
Item 

Debugger 

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. 

Corresponding MCU 

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) EvaluaUon MCU (M37700SAFP-A) 

(2) Clock oscillation compact board 
(3) Port emulation circuit 
(4) 1/0 buffer 

Fig. 1 The exterior of M37700T-HPD 

Clock frequency 

Corresponding 

Irol board 

Corresponding 

mode 

I---------- -
Supply voltage 
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con-

MCU 

Contents 

PC4816 

M37700, M37701 

16MHz 

M37700T-CNT 

(11 Single-chip mode 

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

width 

(3) Mlcroprosessor mode of 8 and 16-blt bus width 

SlV] ± 5[%] 



MITSUBISHI MICROCOMPUTERS 

M37704T-HPD 

MELPS 7700 HIGH LEVEL EMULATION POD(CORRESP9ND to PC4816) 

DESCRIPTION SPECIFICATIONS 
The M37704T-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 
M37704 and M37705 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 
M37704T-HPD consists of the following hardware. 
(1) Evaluation MCU (M37705ASP) 
(2) Clock oscillation compact board 
(3) Port emulation circuit 
(4) liD buffer 

Fig. 1 The exterior of M37704T-HPD 

Item 

Debugger 

Corresponding MCU 

Clock Irequency , 

Corresponding con-

trol board 

Corresponding MCU 

mode 

Supply voltage 
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Contents 

PC4816 

M37704, M3770S 

16MHz 

M37700T-CNT 

(1) Single-chip mode 
(2) Memory expansion mode of 8 and 16-M bus 

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

SlY] + S [%J 



MITSUBISHI MICROCOMPUTERS 

M37795T-HPD 

MELPS 7700 HIGH LEVEL EMULATION POD(CORRESPOND to PC4816) 

DESCRIPTION SPECIFICATIONS 
Item 

Debugger 

The M37795T-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 

M37795SJ by conection with M37795T-CNT built-in 

PC4816. 

Corresponding MCU 

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. 

• Compact pod 

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

(2) Clock oscillation compact board 

(3) Port emulation circuit 

(4) liD buffer 

Fig. 1 The exterior of M37795T-HPD 

Clock frequency 

Corresponding 

trol board 

Corresponding 

mode 

Supply voltage 

5-28 • MITSUBISHI 
;"'ELECTRIC 

con-

MCU 

Contents 

PC4816 

M37795SJ 

16MHz 

M37700T -CNT 

Mlcroprosessor mode of 8 and 16·bit bus width 

5 [V) ± 5 [%) 

~ I :1 
'1~. 



MITSUBISHI MICROCOIll'lPUTERS 

PCA4707 

PROGRAM WRITING ADAPTER for ONE TIME PROM VERSION MICROCOMPUTERS 

DESCRIPTION SPECIFICATIONS 
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 PCA4701 B. 
PCA4707 The EPROM version microcomputer is mount­

ed on this board. 
The PCA4707 has a aO-pin IC socket to mount 
the EPROM version microcomputer, and a dual 
In line socket to connect with the PCA4701 B. 

PCA4701 B The PCA4701 B has two dual in line connecter. 

NOTE 

One of them is used connecting with the 
PROM writer, and anoter one is used connect­
ing with the PCA4707. 

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 

Item 

Correspond 

microcomputer 

Clock frequency 

Power supply 

SpeCification of 

PROM writer 
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Specification 

M37700E2-XXX FP 

M37700E2AXXXFP 

M37700E4-XXXFP 

M37700E4AXXXFP 

BMHz (ceramic oscillator on the PCA4707) 

Supplied from 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. 



MITSUBISHI MICROCOMPUTERS 

PCA4709 

PROGRAM WRITING ADAPTER for PROM VERSION MICROCOMPUTERS 

DESCRIPTION SPECIFICATIONS 
The PCA4709 is an adapter writing the program into the 
EPROM version microcomputer M37701 E2-XXXSP, 
M37701 E2AXXXSP, M37701 E4-XXXSP, M37701 E4AXXXSP, 
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. 

NOTE 

One of them is used connecting with the 
PROM writer, and anoter one is used connect­
ing with the PCA4709. 

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 

Item 

C9rrespond 

mIcrocomputer 

Clock frequency 

Power supply 

Specification of 

PROM writer 
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Specification 

M3770l E2-XXXSP, M3770l E2AXXXSP 

M3770l E4-XXXSP, M3770l E4AXXXSP 

M37705E2-XXXSP, M37705E2AXXXSP 

M37705E2SS, M37705E2ASS 

8MHz (ceramic oscillator on the PCA4709) 

Supplied from 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. 



MITSUBISHI MICROCOMPUTERS 

PCA4780 

PITCH CONVERTER for SO·PIN FLAT PACKAGE 

DESCRIPTION SPECIFICATIONS 
The PCA4780 is a pitch converter for 80-pin flat package 
connect the printed circuit pattern of the system mounted 
the 80-pin flat package single-chip microcomputer and that 
option board or evaluation board. 

DISTINCTIVE FEATURES 
• The PCA4780 can be used for an in circuit emulation 

probe to debug the system mounted the 80-pin flat 
package microcomputer. 

• The PCA4780 can be converted the 40-pin, 1 inch dual 
in line pitch to 80-pin O.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 (O.8mm pitch) 
flat package pattern to attach the CUBE80 
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) CUBE80: An electrode for flat package pattern 
The CUBE80 has two electrodes formed 
same as the 80-pin (O.8mm pitch) flat pack­
age microcomputer. 
One of that Is connected with the user sys­
tem, and another is connected with the 
FLAT80. 
It is necessary soldering to connect there. 

ATTACHMENT 
PCA4780 is attached the following process: 
(1) One of the electrodes of the CUBE80 is soldered with 

the user system, and the another Is soldered with the 
FLAT80. 

(2) The FLAT80 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 option board or the evalua­

. tion board. 

Item 

Correspond package 

Components 

Connection 
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Specification 

SO-pin flat package (pin. Interval O.8mm) 

TYPE SOP6 

CUBE80: Electrodes for the flat package 

FLA T80 : The pitch converter 

CUBE80 : The FLATSO and the user system by 

solder 

FLAT80 : Two 40-pon dual In line connecte~s and 

cables 



MITSUBISHI MICROCOMPUTERS 

PCA7780G02 

PITCH CONVERTOR for SO·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. 
• It 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 (O.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 IC61-0804-034 
(Yamaichi electric industory corporation.) 

• Manual solderable type 80lCC-046 (refer to figure 1) 
(Mitsubishi electric corporation) 

deS 
+1 +1 <> ..,. 
MW 
N._ 

0.SX23=lS.4±O.1 

-'---+-+- m~~~~~~~~~~~~~~~~~~~~~~ 4-¢1.6 
21. 8±0. 1 (location for 

'--___ ~2S"' • .:c4±="-'O._'_1 _____ 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 
Item 

Correspond MCU 

NOTE 

Contents 

8D-pin flat package (0.8mm pitch) 

Type name IS 80P6. 

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). 

To user's syste 

- IC61-0S04-034 or 80LCC-046 

Fig. 2 PCA7780G02 appearances 
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MITSUBISHI MICROCOMPUTERS 

SERIES.' MELPS 7700 MASK ROM 
., ORDERING METHOD 

GZZ-SHOO-92A< 7480> 

SERIES MELPS7700 MASK ROM ORDER CONFIRMATION FORM 
SINGLE-CHIP 16-BIT MICROCOMPUTER M37700M2-XXXFP 

MITSUBISHI ELECTRIC 

I Mask ROM'number I 
Date: 

Section head Supervisor 

Q. 
signature signature 

'iii 
(J 
II) 

a: 

Note: Please fill in all items marked* 

TEL Responsible Supervisor 
Company officer 

II) en 
name (J [I! ( ) 

Customer <: " os OJ 
" <: 

Date Date: 
~ Cl 

issued 
- .;; 

'* 1. Confirmation 
Specify the name of the product being ordered and the type of EPROMs submitted. 
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box). 
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce 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 ... 1_-'-_-'--_"----1 (hexadecimal notation) 

EPROM Type: 
(1) Set "FF'6" in the shaded area. 

0 27256 0 27512 

0000 0000 

~ 
0010 m 0010 

4000l "-" 
--.- - -- -- - -- COOOI 

DATA 16K DATA 16K 

7FFFJ FFFFJ 

STP instruction option 

(2) Address 0'6 to 1 0,6 are the area for storing the 
data on model designation and options. This area 
must be written with the data shown below. 
Details for option data are given next in the sec­
tion describing the STP instruction option. 
Address and data are written in hexadecimal 
notation. 

40 
33 
37 
37 
30 
30 
40 
32 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

Address Address 
20 B IOption datal 10 
FF 9 
FF A 
FF B 
FF C 
FF o 
FF E 
FF F 

One of the following sets of data should be written to the option data address (10,6) of the EPROM you have 
ordered. Check @ in the appropriate box. . 

o STP instruction enable I 01'6 

o STP instruction disable I 00'6 

Address 10'6 
Address 10'6 

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 (BOPS 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 < 81 AO) 

I Mask ROM number I 
SERIES MELPS 1700 MASK ROM ORDER CONFIRMATION FORM . . 

SINGLE-CHIP 16-BIT MICROCOMPUTER M37700M4-XXXFP 
MITSUBISHI ELECTRIC 

Company 
TEL 

name ( 
Customer 

Date Date: issued 

Date: 

Section head Supervisor 

15. 
signature sig"nature 

'Qi 

" Ol 
c: 

Note: Please fill in all items marked* 
Responsible 
officer Supervisor 

Ol '" ) " e 
c: ::> ., -; :::J 

'" c: 
.!!1 OJ .;;; 

* 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 1'--_'--_'--_"----1 (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

~O. 

o 27512 

r--------, 0000 

-:::l 
DATA 32K 

'--___ ~ FFFFJ 

STP instruction option 

(2) Address 016 to 1 016 are the area for storing the 
data on model designation and options. This area 
must be written with the data shown below. 
Details for option data are given next in the sec­
tion describing the STP instruction option. 
Address and data are written in hexadecimal 
notation. 

4D 
33 
37 
37 
30 
30 
4D 
34 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

Address Address 
2D 8 IOption datal 10 
FF 9 
FF A 
FF B 
FF C 
FF D 
FF E 
FF F 

One of the following sets of data should be written to the option data address (1016) of the EPROM you have 
ordered. Check @ in the appropriate box. 

o STP instruction enable I 01 '6 Address 1016 

D STP instruction disable I 00 '6 Addre'ss 1016 

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 
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SERIES 
MITSUBISHI MICROCOMPUTERS 

MELPS 7700 MASK ROM 
ORDERING METHOD 

GZZ-SH01-69A < 8ZAO) 

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM I Mask ROM number I 
SINGLE-CHIP 16-BIT MICROCOMPUTER M37701M2-XXXSP 

MITSUBISHI ELECTRIC 

Company 
TEL 

name ( 
Customer 

Date 
issued Date: 

Date: 

Section head Supervisor 

0. signature signature 

'iii 
" CD 
a: 

Note: Please fill in all items marked* 

Responsible Supervisor officer 
CD '" ) " ~ 
c: ::> 

'" "iii ::> c: '" !!1 OJ 
'iii 

:>.< 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 I 
1....----1._--'--_--'-----' 

(hexadecimal notation) 

EPROM Type: 
(1) Set "FF'6" in the shaded area. 

:>.< 3. 

0 27256 0 27512 

0000 0000 

~ 
0010 m 0010 

4000l 
~- .- -- -- -- ---- - COOOI 

DATA 16K DATA 16K 

7FFFJ FFFFJ 

STP instruction option 

(2) Address 0,6 to 10'6 are the area for storing the 
data on model designation and options. This area 
must be written with the data shown below. 
Details for option data are given next in the sec­
tion describing the STP instruction option. 
Address and data are written in hexadecimal 
notation. 

4D 
33 
37 
37 
30 

_~1_~ 
4D 
32 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

2D 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address Address 
8 I Option datal 10 
9 
A 
B 
C 
D 
E 
F 

One of the following sets of data should be written to the option data address (10,6) of the EPROM you have 
ordered. Check @ in the appropriate box. 

o STP instruction enable I 01'6 Address 10'6 

o STP instruction disable I 00'6 Address 10'6 

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-SH02-01 A ( 8ZAO > 

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM 
SINGLE-CHIP 16-BIT MICROCOMPUTER M37701M4-XXXSP 

MITSUBISHI ELECTRIC 

I Mask ROM number I 

Date: 
Secti on head Supervisor 

15. 
signature signature 

'iii 
0 
III a:: 

Note: Please fill in all items marked* 

TEL Responsible Supervisor 
Company officer 

III '" name 0 ~ ( ) 
Customer c: " to til " '" c: 

Date Date: .!!J. Ol 

issued 'w 

* 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 "FF'6" in the shaded area. o 27512 

,---------, 0000 .00" 
-- -- - -- -- - -- 8000, 

DATA 32K 

L-___ ~ FFFFJ 

STP instruction option 

(2) Address 0'6 to 1 0'6 are the area for storing the 
data on model deSignation and options. This area 
must be written with the data shown below. 
Details for option data are given next in the sec­
tion describing the STP instruction option. 
Address and data are written in hexadecimal 
notation. 

40 
33 
37 
37 
30 
31 
40 
34 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

Address Address 
20 8 I Option data I 10 
FF 9 
FF A 
FF 8 
FF C 
FF o 
FF E 
FF F 

One of the following sets of data should be written to the option data address (10,6) of the EPROM you have 
ordered. Check @ in the appropriate box. 

D STP instruction enable I 01 '6 
D STP instruction disable I 00'6 

Mark specification 

Address 10,6 

Address 10'6 

Mark specification must be submitted using the correct form for the type of package being ordered fill out the 
appropriate Mark Specification Form (64P48 for M37701 M4-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-SH01-7SA < aZAO > 

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM 
SINGLE-CHIP 16-BIT MICROCOMPUTER M37704M2-XXXFP 

MITSUBISHI ELECTRIC 

I Mask ROM number I 

Date: 
Section head Supervisor 

a. signature signature 
'Qi 
<> 
G> 
II: 

Note: Please fill in all items marked* 

TEL Responsible Supervisor 
Company officer 

name B ~ 
Customer 

( ) 
c '" 
'" OJ ::l C 

Date Date: ~ .~ 
issued 

* 1. Confirmation 
Specify the name of the product being ordered and the type of EPROMs submitted, 
Three sets of EPROMs are required for each pattern (Check @ in the appropriate box). 
If at least two of the three sets of EPROMs submitted contain the identical data, we will produce 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 IL--.._L--.._J.-_J.---.l (hexadecimal notation) 

EPROM Type: 
(1) Set "FFI6" in the shaded area. 

0 27256 0 27512 

0000 0000 

~ 
0010 

• 4000l 

0010 

(2) Address 016 to 1 016 are the area for storing the 
data on model designation and options. This area 
must be written with the data shown below. 
Details for option data are given next in the sec­
tion describing the STP instruction option. 
Address and data are written in hexadecimal 
notation. 

. * 2. 

*4. 

6-12-

COOOi 
DATA 16K DATA 16K 

7FFFJ FFFFJ 

40 
33 
37 
37 
30 
34 
40 

STP instruction option 
32 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

20 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address Address 
8 / [option data [ 10 
9 
A 
B 
C 
o 
E 
F 

One of the following sets of data should be written to the option data address (1016) of the EPROM you have 
ordered. Check @ in the appropriate box. 

o STP instruction enable [ 01'6 Address 1016 

o STP instruction disable [ 00'6 Address 1016 

Mark specification 

Mark specification must be submitted using the correct form for the typ'e 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. 
Comments 

• MITSUBISHI 
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GZZ-SH01-81A< 8ZAO> 

MITSUBIStU MICROCOMPUTERS 

SERIES MELPS 7700 MASK ROM 
ORDERING METHOD 

SERIES MELPS 7700 MASK ROM ORDER CONFIRMATION FORM I Mask ROM number I 
SINGLE-CHIP 16-BIT MICROCOMPUTER M37705M2-XXXSP 

MITSUBISHI ELECTRIC 
Date: 

Section head Supervisor 

a. siJlnature signature 

'Qj 

" <I> 
a: 

Note: Please fill in all items marked* 

TEL Responsi ble Supervisor 
Company officer 

<I> 
II) 

name ( ) " ~ 
Customer " :::> 

'" 1il :::> " Date 
II) 01 

Date: !!! 'w issued 

3* 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 t~e data con­
tained in the EPROMs submitted. 

Checksum code for entire EPROM areas 1 .... _-,-_-,-_-,-_-, (hexadecimal notation) 

EPROM Type: 
(1) Set "FF,6" in the shaded area. 

D 27256 D 27512 (2) Address 0'6 to 1 0'6 are the area for storing the 
data on model designation and options. This area 
must be written with the data shown below. 
Details for option data are given next in the sec­
tion describing the STP instruction option. 
Address and data are written in hexadecimal 

0000 0000 

~ 
0010 

.~ 
0010 

-- - -- -- - ---. 
4000l 

COOOI 
DATA 16K DATA 16K 

7FFFJ FFFFJ 

STP instruction option 

notation. 

4D 
33 
37 
37 
30 
35 
4D 
32 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

Address Address 
2D 8 IOption datal 10 
FF 9 
FF A 
FF B 
FF C 
FF D 
FF E 
FF F 

One of the following sets of data should be written to the option data address (10,6) of the EPROM you have 
ordered. Check @ in the appropriate box. 

D STP instruction enable I 01'6 Address 10'6 

D STP instruction disable I 00'6 Address 10'6 

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. 

3* 4. Comments 
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MITSUBISHI MICROCOMPUTERS 

SERIESMELPS 7700 PROM 
ORDERING METHOD 

PROM ORDERING METHOD 
Mltsubishi Electric' corp. accepts order to transfer EPROM 
supplied program data into the one time PROMs in slngle­
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·············· EPROM 
(Please provide three sets containing the identical 
data.) 

3. Mark Specification Form ····································1 set 

NOTES 
(1) Acceptable EPROM type 

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

Example: Label 

M37700 M37700 M37700 
E2 E2 E2 Type 

-XXXFP -XXXFP ·XXXFP 

® @ © Identification 
code for each 
of three sets 

SERIES MELPS 7700 ONE TIME PROM 

From customer 

EPROM 
(3 sets) TtrTgJ 

NO 

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

(3) Calculation and ind'lcation 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. 

(4) 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, we 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. 
The chart below shows the flow of one time PROM produc­
tion. 

CAD SYSTEM 

Mltsublshl Electric corp. 

~NO :r? 
YES 

eWritlng to 

yN""O'--__ -+_---j Check 
PROM 

eFlnal test 
eScreenlng 
eQAtest 

, I 
6-16 

Acce tance 

I 
I 
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MITSUBISHI MICROCOMPUTERS 

SERIES MELPS 7700 PROM 
ORDERING METHOD 

GZZ-SH01-57 A ( 84AO) 

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM I ROM number 

SINGLE-CHIP 16-BIT MICROCOMPUTER 
M37700E2AXXXFP 

MITSUBISHI ELECTRIC 

Company 
name 

TEL 

Date: 

Section head Supervisor 
a. signature sig-nature 
'a; 
0 

" a: 

Note: Please fill in all items marked* 
Responsible Supervisor officer 

" 
U) 

0 ~ ( ) 
Customer <:: 

~ '" " <:: 
'" Date Date: '" 01 

issued - "0 

* 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 L..I_--L.._--"-_--L_---' (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

0 27256 0 27512 

0000 0000 

~ 
OOOF 

• 
OOOF 

4000l 
___ _ ~L 

COOOl 
DATA 16K DATA 16K 

7FFFJ FFFF J 
Mark specification 

(2) Address 016 to OF16 are the area for storing the 
data on model designation. This area must be 
written with the data shown below. 
Address and data are written in hexadecimal 
notation. 

40 
33 
37 
37 
30 
30 
45 
32 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

41 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address 
8 
9 
A 
B 
C 
o 
E 
F 

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 
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MITSUBISHI MICROCOMPUTERS 

SERIES MELPS '7700 PROM 
ORDERING METHOD 

GZZ-SH01-36A< 81AO> 

SERIES MELPS noo WRITING TO PROM ORDER CONFIRMATION FORM I ROM number 

SINGLE-CHIP 16-BIT MICROCOMPUTE~ 
M37700E4A'XXXFP 

MITSUBISHI ELECTRIC 

Company 
TEL 

Date: 

Section head Supervisor 

Q. 
signature signature 

'CD 
0 
Ql 
a: 

Note: Please fill in all items marked lIE 

~ri~~slble Supervisor 

name ( ) 

lIE Cu&omer r------1------------------------------------------4 
Date 
issued Date: 

lIE 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 (Cheo!< @ 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 .... 1_-'--_-'--_.1...-----' (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

lIE 3. 

6-20 

o 27512 

0000 •• ~' 
80001 

DATA 32K 

'--______ -----' FFFF J 
Mark specification 

(2) Address 016 to OF16 are the area for storing the 
data on model designation. This area must be 
written with the data shown below. 
Address and data are written in hexadecimal 
notation. 

4D 
33 
37 
37 
30 
30 
45 
34 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

41 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address 
8 
9 
A 
B 
C 
D 
E 
F 

Mark specification must be submitted using the correct form for the type of package being ordered fill out the 
appropriate Mark Specification Form (BOP6 for M37700E4AXXXFP) and attach to the Writing to PROM Order 
Confirmation Form. 
Comments 

• MITSUBISHI 
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MITSUBISHI MICROCOMPUTERS 

SERIES MELPS 7700 PROM 
ORDERING METHOD 

GZZ-SH01-68A < 8ZAO ) 

I ROM number 
SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM L.. ____ ..l...-_---l 

SINGLE-CHIP 16-BIT MICROCOMPUTER 
M37701 E2AXXXSP 

MITSUBISHI ELECTRIC 

Company 
name 

TEL 

Date: 

Section head Super~lsor 

15. 
sianature siQ"nature 

'iii 

" Cll 
a: 

Note: Please fill in all items marked* 
Responsible Supervisor officer 

Q) '" 
" ~ ( ) 

Customer c: ::l 
os «i ::l c: 

Date '" Ol 
Date: !£ 'r;; 

issued 

'* ,. 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 "FF16" in the shaded area, 

0 27256 0 27512 

0000 0000 

~ 
OOOF 

• 
OOOF 

4000l 
COOO, 

DATA 16K DATA 16K 

7FFFJ FFFFJ 

Mark speCification 

(2) Address 016 to OF16 are the area for storing the 
data on model deSignation, This area must be 
written with the data shown below, 
Address and data are written in hexadecimal 
notation, 

4D 
33 
37 
37 
30 
31 
45 
32 

Address 
o , 
2 
3 
4 
5 
6 
7 

41 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address 
8 
9 
A 
B 
C 
D 
E 
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 M37701 E2AXXXSP) 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 < 8ZAO } 

I ~OM number 
SERIES MELPS noo WRITING TO PROM ORDER CONFIRMATION FORM L--___ -.J...-.,--_-' 

SINGLE·CHIP 16-BIT MICROCOMPUTER 
M37701 E4AXXXSP 

MITSUBISHI ELECTRIC 

Company 
name 

TEL 

Date: 

Section head Supervisor 

a signature sIgnature 

'Qj 
() 
(I) 

a: 

Note: Please fill in all items marked* 
Responsible 
officer Supervisor 

(I) 
If) 

() ~ ( ) 
Customer c: :::J .. 1ii :::J c: 

Date 
If) 

Cl 
Date: !! '0; 

issued 

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

Checksum code for entire EPROM areas L..1_-'--_.J..I_,--,-I_-, (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

6-24 

o 27512 

r------,oooo 

m~'~ 
8000 I 

DATA. 32K 

L-___ --'FFFF J 
Mark specification 

(2) Address 016 to OF16 are the area for storing the 
data on model designation. This area must be 
written with the data shown below. 
Address and data are written in hexadecimal 
notation. 

40 
33 
37 

,37 
30 
31 
45 
34 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

41 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address 
8 
9 
A 
B 
C 
o 
E 
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 M37701E4AXXXSP) and attach to the Writing to PROM Order 
Confirmation Form. 
Comments 

• , MITSUBISHI 
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MITSUBISHI MICROCOMPUTERS 

. SERIES MELPS 7700 PROM 
ORDERING METHOD 

GZZ-SH01-72A < 8ZAO ) 

I ROM number 
SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM '------'------' 

SINGLE-CHIP 16-BIT MICROCOMPUTER 
M37704E2AXXXFP 

MITSUBISHI ELECTRIC 

Company 
name 

TEL 

Date: 

Section head Supervisor 

a. signature signature 

·iii 
0 
a> 
II: 

Note: Please fill in all items marked* 
Responsible Supervisor officer 

a> <J) 

0 ~ ( ) 
Customer 

c :::> 

'" '" :::> c <J) 

Date !!!. '" issued Date: .(ii 

* 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 LI_---L_-1-_-1-_..J (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

0 27256 0 27512 

0000 0000 

~ 
OOOF 

.~ 
OOOF 

4000l 

COOO l 
DATA 16K DATA 

7FFFJ 

16K 

FFFFJ 

Mark specification 

(2) Address 016 to OF16 are the area for storing the 
data on model designation. This area must be 
written with the data shown below. 
Address and data are wriHen in hexadecimal 
notation. 

4D 
33 
37 
37 
30 
34 
45 

~-

Address 
o 
1 
2 
3 
4 
5 
6 
7 

41 
FF 
FF 
FF 
FF 
~-

FF 
FF 

Address 
a 
9 
A 
B 
C 
o 
E 
F 

Mark specification must be submitted using the correct form for the type of package being ordered fill out the 
appropriate Mark Specification Form (aOP6N for M37704E2AXXXFP) 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-SH01-80A < 8ZAO > 

SERIES MELPS 7700 WRITING TO PROM ORDER CONFIRMATION FORM I ROM number 

SINGLE-CHIP 16-BIT MICROCOMPUTER 
M37705E2AXXXSP 

MITSUBISHI ELECTRIC 

Company 
name 

TEL 

Date: 

Section head Supervisor 

15. sJgnature Sig~nature 

'iii 
0 
<ll 
II: 

Note: Please fill in all items marked '* 
Responsible Supervisor officer 

'" <ll <ll 
0 ( ) :; 

Customer c 
to 1;i 
::l C 

Date '" Cl 
Date: .!!! 'iii 

issued 

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

Checksum code for entire EPROM areas I L.. _-'-_----'-_--L_-' (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

* 3. 

6-28 

0 27256 0 27512 

0000 0000 

~ 
OOOF 

R 
OOOF 

4000l 

COOO l 
DATA 16K DATA 

7FFFJ 

16K 

FFFF J 
Mark specification 

(2) Address 016 to OF16 are the area for storing the 
data on model designation. This area must be 
written with the data shown below. 
Address and data are written in hexadecimal 
notation. 

4D 
33 
37 
37 
30 
35 
45 
32 

Address 
o 
1 
2 
3 
4 
5 
6 
7 

41 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address 
8 
9 
A 
B 
C 
D 
E 
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 Writing to PROM Order 
Confirmation Form. 
Comments 
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MITSUBISHI MICROCOMPUTERS 

SERIES MELPS 7700 PROM 
ORDERING METHOD 

GZZ-SH02-87 A ( 9XAO > 

I ROM number SERIES MELP$ 7700 WRITING TO PROM ORDER CONFIRMATION FORM '-____ --1-__ --' 

SINGLE-CHIP 16-BIT MICROCOMPUTER 
M37796E4TXXXJ· 

MITSUBISHI ELECTRIC 

Company 
name 

TEL 

Date: 

Section head Supervisor 

C. sig!lature sig"fjature 

'iii 
0 
Q) 

c: 

Note: Please fill in all items marked* 
ResponsIble Supervisor officer 

Q) III 

0 ~ ( ) 
Customer c: ::0 

co 1ii 
::0 c: 

Date Date: ::l 0> 

issued - 'c;; 

* ,. 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 LI_.....L_.....L_-L._-.J (hexadecimal notation) 

EPROM Type: 
(1) Set "FF16" in the shaded area. 

o 27512 

.---------, 0000 

-:l 
DATA 32K 

L----___ ----' FFFF J 
Mark speCification 

(2) Address 016 to OF16 are the area for storing the 
data on model designation. This area must be 
written with the data shown below. 
Address and data are written in hexadecimal 
notation. 

4D 
33 
37 
37 
39 
36 
45 
34 

Address 
o , 
2 
3 
4 
5 
6 
7 

54 
FF 
FF 
FF 
FF 
FF 
FF 
FF 

Address 
8 
9 
A 
B 
C 
D 
E 
F 

Mark specification must be submitted using the correct form for the type of package being ordered fill out the 
appropriate Mark Specification Form (84PO for M37796E4TXXXJ) and attach to the Writing to PROM Order 
Confirmation Form. 

* 3. Comments 
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MITSUBISHI MICROCOMPUTERS 

MARK SPECIFICATION FORM 

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

Mitsubishi IC catalog name Lf ______________ ----" 

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

A. Standard Mitsubishi Mark 

@~~~~~~~~~~~~~~~~~~@ 

Mitsubishi product number 
(6-digit) 

----- Mitsubishi IC catalog name 

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

@~~~~~~~~~~~~~~~~ 
I-{;ustomer' s Parts Number 
I Note: The fonts and size of 
~ characters are standard 

- - Mitsubishi type. 

- - -Mitsubishi IC catalog name 

CD 

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 J.. is not required, check the box on the right. 

C. Special Mark Required 

@~~~~~~~~~~~~~~~~~~~~@ 

J..Mitsubishi logo is not required 

D 

Note1: 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. 

6-32 

2 : If special character fonts (e. g., customer's trade mark logo) must be used in special mark, check the box on the 
right. 
For the new special character fonts a clean font original (ideally logo drawing) must be submitted. 

•. MITSUBISHI 
;"ELECTRIC 

Special character fonts required 
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MITSUBISHI MICROCOMPUTERS 

MARK SPECIFICATION FORM 

84PO (84-PIN PLCC) MARK SPECIFICATION FORM 

Mitsubishi IC catalog name I 
L-____________________________ ~ 

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

A. Standard Mitsubishi Mark 

@ CD@ 
,n 

0 

Ill. ------- Mitsubishi IC catalog name 

I Mitsubishi product 
number (6-digit) 

0 0 

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

@ 
~MnMMM .nn .M .nn 'M" 

0 

l. 
I Mitsubishi product 

number (6-digit) 

I 

I 
Ii 0 0 

...... UU1..l .... L.luu .... 

@ 

C. Special Mark Required 

6-34 

-

f'-

~ 
~ j:I 

I:J 

r - - - Customer's Parts Number 
- - -1 Note: The fonts and size of characters are standard Mitsu-

bishi type. 

- - - - - - Mitsubishi IC ca~alog 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 l. is not required, check the 
box below. 

l.Mitsubishi logo is not required 

D 
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. 

• MITSUBISHI 
.... ELECTRIC 

Special character fonts required 
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