MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

PROM VERSION of M37420M6-XXXSP

DESCRIPTION

The M37420E6-XXXSP is a single-chip microcomputer de-
signed with CMOS silicon gate technology. It is housed in a
52-pin shrink plastic molded DIP. The features of this chip
are similar to those of the M37420M6-XXXSP except that
this chip has a 12288 bytes PROM built in. This single-chip
microcomputer is useful for home electrical appliances and
consumer appliance controllers.

In addition to its simple instruction sets, the PROM, RAM,
and 1/0 addresses are placed on the same memory map to
enable easy programming. Since general purpose PROM
writers can be used for the built-in PROM, this chip is suit-
able for small quantity production runs.

The M37420E6SS is the window type.

FEATURES

. Number of basic instructions ................................... 69

[ Memory size ROM ................................. 12288 bytes
RAM ..................................... 256 bytes

® Instruction execution time

® Single POWET SUPPIY «+vverererererrrmmrinniiiennnns 5V+5%
® Power dissipation

normal operation mode (at 8MHz frequency) -+ 30mW
® Subroutine nESting - oeeereererreenienes 96 levels (Max.)
® |Interrupt-- -7 types, 5 vectors -
@  8-Dit HimEr oo eeererrrrrr e 4
® Programmable 1/0 ports

(POI‘[S PO, P1, P2, P3, P4, P5, PB)rreeerererrenaneias 42
o Input pOI’t (Port p5) ....................... -~ 4
® Serial 1/0 (8/16-bit) - 1
® A-D converter (8-bit) -+ 4
® D-A converter (B-bit) ............................................... 2
® 14-bit PWM function ’
® Watchdog timer
® PROM (equivalent to the M5L27128)

program voltage -+ o s 21V
APPLICATION

~~~~~~~ 1us (minimum instructions at 8MHz frequency)

Office automation equipment
VCR, Tuner, Audio-visual equipment

PIN CONFIGURATION (TOP VIEW)
P+ [1] Vee
1/0 port P6, > 51] ++ P2,/D,
Pe P6,/DA, +[3] 50}« P2,/D,
P6o/DA, + [2] > P2,/D,
P4;/AN; + 5] 48] > P25/D3 [1/O port
1/ port Pas/ANg + [E] - P2,/D, |7
P4 P45/ANg + [46] +» P25/Ds
P4,/AN, + [8] |45} ++ P2,/Ds
P3;/Sroy + [8] 23] +» P2,/D;
P35/CLK +>[10] F< +* P0o/Ao
P3s/Sour/CE ++ z @ ~ P0,/A;
170 port P3,/Sn/OE~[Z] % S + PO,/A,
P31 pg,/CNTR/PGM +> B o & [@ro/as |1oport
P3, S~ 9 ~PO/A, [P0
pa/NT, B & % ~ POs/As
P3o/INT, = [E] % [ rosa
P5,/PWM +> o > P0;/A;
1/0 port P5¢/YPLS > + P1y/Ag
P5 P55/Q ~ P11/Aq
P5,/VPLS + > P1,/As0 [1/0 port
Input port P5 p5/T/ED, — > P15/A,; [P
CNVgs/Vep * “ P1,/Asz
Reset input EE@ — [30] «> |:>15/,¢‘13
Clock input Xin — -— P50/ED0 Input
Clock output Xour + 28] +— P5,/ED, pport
Ves +— P5,/ED,| 7
. 52P4B (OTP)
Outline  gog1  (Window)
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M37420E6-XXXSP BLOCK DIAGRAM

Clock input Clock output
Xin Xourt

Reset in|

put

RESET

A G 6

T N S S

CNVss

Data bus
. ]
Clock generating
X circuit ﬁ ﬁ (— 0
Watchdog timer RAM PROM )
. Instruction
! 256 bytes Program Program 12288 bytes i \
counter counter <: register(8)
PCw(8) PC.(8)
Prescaler
I PRE12(8) T2(8)
' Instruction .
) —i J decoder
T V
T T Prescaler Tnmer 3
8-bit Procossor PRE3(8) T3(8) Control signal
arlt:rr:jetlc Accumulator stétLtIS Index register| | Index register Stack pointer i
register L
logical unit A(8) PS(8) X(8) Y(8) s(8) J i
Prescaler Timer X I
' PREX(8) TX(8) .
U ontr |
{ i :
. ﬁ ﬁ <| r /T N Y N N !
IRV W \ 1 | )
D-A Pulse width Y pulss S1/0 INT,
converter(8)] | modulator(14) generator convener(s) (16) INT, X
| ps(e) | [ Paca) p3(8) | ] PO(8)
-
] 4
' —
3
- S ; %72 - <57 - OOE é@@é— 4
— ———— N _
1/0 port P6 1/0 port P5 1/0 port P4 1/0 port P3 1/0 port P2 1/0 port P1 1/0 port PO

dSXXX-9WOZPYLEW 30 NOISYIA WONd

SS930CV.LEN

dSXXX-9302ZV.LEN

SYILNAWOIO0NUDIN IHSIGNSLIN




MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

PROM VERSION of M37420M6-XXXSP

FUNCTIONS OF M37420E6-XXXSP

Parameter Functions

Number of basic instructions 69
Instruction execution time 1s (minimum instructions, at 8MHz frequency)
Clock frequency 8MHz

PROM 12288 bytes (Note 1)
Memory size

RAM 256 bytes .

PO, P1, P2, P3, P4, P5,~P5;, P6 170 8-bitX3, 6-bitX1, 4-bitX3
Input/Output ports

. P5¢~P5; Input 4-bitX1

Serial 170 8-bitX1 or 16-bitX1
Timers 8-bit prescalerX3-+8-bit imerX4

A-D conversion

8-bitX1 (4 channels)

D-A conversion 8-bitX2
Pulse width modulator 14-bitX1
Watchdog timer 15-bitX1

Subroutine nesting

96 levels (max)

Interrupt

Two external Interrupts, three internal timer interrupts (or tmerX2, S 1/0X1)

Clock generating circuit

built-in (ceramic or quartz crystal osciilator)

Supply voltage

5V+5%

Power dissipation

30mW (at 8MHz frequency)

Input/Output characteristics | Input/Output voltage

12V (Ports PO, P1, P3)

Operating temperature range

—10~70C

Device structure

CMOS silicon gate process

M37420E6-XXXSP
Package

52-pin shrink plastic molded DIP

M37420E6SS

52-pin shrink ceramic DIP

Note 1 : The PROM programing voltage is 21V (équlvalent to the M5L27128)
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MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

PROM VERSION of M37420M6-XXXSP

PIN DESCRIPTION

Input/
Pin Mode Name Functions
Output

Vee, Single-chip Power supply Supply 5V*+5% to Vcc and OV to Vss This voltage can be used as reference vol-

Vss /EPROM tage for A-D or D-A converter

CNVgs Single-chip CNVss 1nput Input Connect to OV

/Nep

EPROM Vpp input Connect to Vpp Wwhen programming or verifing

RESET Single-chip RESET input Input To reset, keep this input terminal low for more than 2us (min) under normal Vcc
conditions If more time is needed for the crystal oscillator to stabilize, this “L” con-
dition should be maintained for the required time

EPROM RESET input Connect to Vss
Xin Single-chip Clock input Input Connect a ceramic or a quartz crystal oscillator between X;y and Xour for clock
/EPROM oscillation If an external clock input 1s used, connect the clock input to the Xy pin

XouT Clock output Output and open the Xoyr pin.

POy~ PO, Single-chip 1/0 port PO 170 Port PO 1s an 8-bit 1/0 port with direction registers which can program each bit as
input or output It Is set to input mode at reset The output format 1s N-ch open drain

EPROM Address input Ag~A; Input PO works as the lower 8 bit address input (Ag~A;)
P1o~P1s Single-chip 1/0 port P1 1/0 Port P1 1s an 6-bit I/0 port which has the same function as port PO
EPROM Address input Ag~Aq3 Input P1o~P15 works as the higher 6 bit address inputs (Ag~A;3)

P2,~P2; Single-chip 170 port P2 110 Port P2 1s an 8-bit 1/0 port which has the same function as port PO The output for-

mat 1s CMOS
EPROM Data input/output Dy~D7 110 Port 2 works as an 8 bit data bus (Dg~D7)

P3,~P3; Single-chip 1/0O port P3 1/0 Port P3 1s an 8-bit I/0 port and has basn’cally the same function as port PO When
senal 1/0 1s used, P37, P3g, P35, and P34 work as Sgpy, CLK, Sour, and Siy pins, re-
spectively Also P33, P3; and P3p work as CNTR pin, INT, and INT; respectively
The output format 1s N-ch open drain

EPROM Input Port P3 Input P3s, P34 and P3; work as CE, OE and PGM inputs respectively Connect P3p~P3, to
0V and P3; and P3g to Veo

P4,~P4, Single-chip 1/0 port P4 170 Port P4 1s an 4-bit 1/0 port which has the same function as port PO Pons‘P47~ P4,
are common with analog inputs AN;~AN, The output format 1s N-ch.open drain

EPROM Select mode Input Connect to OV

P5,~P53 Single-chip Input port P5 Input P5¢~P53 are input port These port can be used as edge-sence input P5,~P5, de-
tects nising edge, and P53 detects both rising and falling edge P5; Is also common
with external tngger output and V pulse, Y pulse generator trigger input

EPROM Input Connect to 0V

P5,~P5; Single-chip 1/0 port PS 170 P5,~P5;7 1s I/0 port and has basically the same function as port PO P5; 1s common

with PWM The output format 1s CMOS output
EPROM Input Connect to OV

P6,~P63 Single-chip /O port P6 170 Port P6 1s 4-bit I/0 port and has basically the same function as port PO P8, and P64
are common with DA; and DA; respectively
The output format is CMOS output

EPROM Input Connect to OV

ol Ty
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MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

PROM VERSION of M37420M6-XXXSP

EPROM MODE Table 1. Pin function in EPROM mode
The M37420E6-XXXSP or M37420E6SS features an EPROM M37420E6-XXXSP, M37420E65S M5L27128
mode in addition to its normal modes. When the RESET Veo Vee Voo
signal level is low (“L”), the chip automatically enters the. Vep CNVss/Vep Vep
EPROM mode. Table 1 list the correspondence between Vss Vss Vss
pins and Figure 1 and Figure 2 give the pin connections in Address input Ports PO, P1 Ao~Ai3
the EPROM mode. When in the EPROM mode, ports PO, Data I/0 Port P2 Do~D-
P1, P2, P3; ~ P35, and CNVgs are used for the PROM CE P3s/CE CE
(equivalent to the M5L27128) . When in this mode, the OE P3s/OE _OE
built-in PROM can be written to or read from using these PaM PS,/CNTR/PGM P?M
pins in the same way as with the M5L27128. The oscillator
should be connected to the X,y and Xour pins, or external
clock should be connected to the Xy pin.
© Vee
P63 +> Voo — %0
P6, ++ > P2y/Dp—— @0

P6/DA, + 150] P21/D| ——_

P6o/DA; ++ [49] +» P2,/D,

P4;/AN; +> 48] ¢+ P24/ Dy ———— D

P4g/ANg +> + P2,/D,

P45/ANs +> [46] +» P25/D5 ————— >

P4,/AN, +> > P2g/Dg — o>

P3;/Sroy +* + P2,/D;

b P3/CLK Z [B]+ P0s/A,
@’——‘———Pss/SOUT - Z S + P0,/A;
@O—————P3y/Sn+ 9 R [@« Po, /A, ———@
@—————P3/CNTR [T & B [@e ro/a,

r3, [ S % B+ Pos/A———GD

P3,/INT, - [5] & X [l POs/Ag—————C

P3/INT; «+ [ @ &5 [+ Pos/as—————@

P5,/PWM + O ]+ PO,/A, ———— @D

P5¢/YPLS + + P1o/Ag —— Qo>

P5s/Q +> 53]+ P1,/Ag ————— G

P54/VPLS + ~ Ply/Ajg——————

P53/T/ED3 — + P13/Aq

@p)——————CNVgs > P1y/Ay, ———— @D

' RESET — “ Pls/Ajy ———— G

g:éﬁgtﬁg O—— X~ [29] + P5(/EDy ——————
circuit O—————Xour+ 28] + P5,/ED;
Vss +— P5,/ED,
77 Vss 777 Vss

(O : Same function as M5L27128

Fig. 1 Pin connection in EPROM mode
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MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

PROM VERSION of M37420M6-XXXSP

PROM READING, WRITING AND ERASING
Reading L

To read the PROM, set the CE and OE pins to a “L” level,
and the PGM pin to a “H” level. Input the address of the
data (Ag~A,3) to be read and the data will be output to the
1/0 pins Dy~ D;. The data I/0 pins will be floating when
either the CE or OE pins are in the “H” state.

Writing o

To write to the PROM, set the CE pin to a “L” level and the
OE pin to a “H” level. The CPU will enter the program
mode when Vpp is applied to the Vpp pin. The address to
be written to is selected with pins A~ A3, and the data to
be written is input to pins Dy~ D;. Set the PGM pin to a “L”
level to begin writing.

Erasing

Data can only be erased on the M37420E6SS ceramic
package, which includes a window. To erase data on this
chip, use an ultraviolet light source with a 2537 Angstrom
wave length. The minimum radiation power necessary for
erasing is 15W+s/cm?.

NOTES ON HANDLING

(1) Sunlight and fluorescent light contain wave lengths
capable of erasing data. For ceramic package types,
cover the transparent window with a seal (provided)
when this chip is in use. However, this seal must not
contact the lead pins.

(2) Before erasing, the glass should be cleaned and stains
such as finger prints should be removed thoroughly. If
these stains are not removed, complete erasure of the
data could be prevented.

(3) Since a high voltage (21V) is used to write data, care
should be taken when turning on the PROM writer's
power.

(4) For the programmable microcomputer (shipped in
blank or OTP type) , Mitsubishi does not perform
PROM write test and screening in the assembly pro-
cess and following process. To improve reliability after
write, performing write and test according to the flow
below before use is recommended.

Writing with PROM writer

~ -

Screening (Note)(Leave at 150°C for 40 hours)

g

Verify test with PROM writer

storage temperature, never expose to 150C ex-
ceeding 100 hours.

Table 2. 1/0 signal in each mode
Pin — —— —_— Data I/0
Mode CE(11) OE(12) PGM(13) Vep(22) Vee(52) (44~51)
Read-out Ve Vio Vin Vece Vece Output
Programming '/ Vin Pulse(Viy—V,.) Vep I Vee Input
Programming verify ViL ViL Vin Vep Vece Output
Program disable Vin X X Vpp Vece Floating
Note 1 : V,_and V,, indicate a “L” and “H” input voltage, respectively
2 © An X indicates either V,_or V
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MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

PROM VERSION of M37420M6-XXXSP

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.3~7 \
V, Input voltage Xy, RESET —0.3~7 \"
vV Input voltage P2,~P2;, P4,~P4;, P5,~P5;, P6o~P63 —0.3~Vcc+0.3 \
v, Input voltage POg~P0;, P1g~P1s5, P3g~P3;, P5~P5, | With respect to Vsg —0.3~13 Y
v, Input voltage CNVss _ With the output transistor cut-off —0.3~13 (Note 1) v
Vo Output voltage P2o~P2;, P4g~P4;, P5,~P5;, P8¢~ P63 —0.3~Vcc+0.3 \
Vo Output voltage POy~ P07, P19~P15, P3p~P3; —0.3~13 \%
Pdq Power dissipation Ta=25C 1000 mwW
Topr Operating temperature —10~70 C
Tstg Storage temperature —40~125 c

Note 1 ! In EPROM programming mode, CNVgs is 22. 0V

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

Symbol Parameter Limits Unit
Min Typ Max
Vee Supply voltage 4.75 5 5.25 \
Vss Supply voltage 0 \
“H" input voltage POy~ P07, P1o~P1s, P29~P2;,
Vin P3¢~P3;7, P4,~P4;, P5¢~P5;, 0.8Vee Vee Y
P6o~ P63, RESET, X\
“L" input voltage P0y~PO07, P1o~P1s, P2o~P2;,
Vie P3y~P3;, P4o~P47, P5;~P5;, 0 0.2Vcc Vv
P6o~P63, CNVss
ViL “L” input voltage RESET 0 0. 12Vccl \2
Vi “L” input voltage Xy 0 0. 16Vee v
“L” peak output current POy~P0;, P1o~P1s5, P2o~P2;,
low(peak) P3y~P3;, Pdg~P4; (Note 2 ) 10 mA
loL(peak) | “L” peak output current P6;~P63 (Note 2 ) 10 mA
lowcav “L" average output current POo~P07, P1o~P1s, P2o~P27, 5 mA
9 P3~P3;, P4,~P4; (Note 1)
loLcavg) | “L” average output current P6o~P6; (Note 1) 5 mA
“H" peak output current P2,~P2;, P5,~P5;,
lon(peak) P ? ps:~P63 (Nc:te 2 )7 —10 mA
loncava “H” average output current P2p~P2;, P5,~P5;, —5 mA
9 P6o~P63 (Note 1)
f(Xin) Internal clock oscillating frequency 8 MHz
Note 1 © The average output currents loL(avg) and low(avg) are the average value of a period of 100ms.
2 . Do not allow the combined low- leve! output current of ports PO, P1, P2, P3, P4 and P6 to exceed
80mA
Do not allow the combined high- level output current of port P2, P5 and P6 to exceed 50mA
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MITSUBISHI MICROCOMPUTERS

M37420E6-XXXSP
M37420E6SS

VERSION of M37420M6-XXXSP

ELECTRICAL CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25T, f(X,y)=8MHz, unless otherwise noted)

ELECTRIC

Limits
Symbol Parameter Test conditions Unit
Min. Typ Max
Vou “H" output voltage P2o~P2;, P5;~ P57, P6o~P63 low=—10mA 3 \Y
“L” output voltage PQOy~P07, P1o~P1s, P2p~P2;,
VoL P3o~P37, P4y~P4;7, P5,~P57, lo.=10mA 2 Vv
P6o~P6q
Vi+—Vr— | Hysteresis P3q, P3, When used as INT input 0.3 1 \
Vr+—Vy— | Hysteresis P3¢ When used as CLK input 0.3 0.8 \
Vi+—Vr— | Hysteresis P3; When used as CNTR input 0.5 1 \
Vr4+—Vy— | Hysteresis P53 When used as T input 0.5 1 v
Vr4+—Vr— | Hysteresis RESET 0.5 0.7 \
Vi4+—Vr— | Hysteresis Xy 0.1 0.5 \
“L” input current POy~ P07, P1o~P1s, P2g~P2;,
he P3g~P3;, P4g~P4;, P5;~P57, V=0V —5 LA
P6o~ P63
e “L” input current RESET, Xy V=0V —5 uA
N H” input current zgz':l;ls); P1g~P1s, P3~P3;, vi=12v 12 KA
“H” input current INTy, RESET, Xin, P20~P27,
s i P44:~ Pay, P54~I:’57,20PS¢,~ ;63 V=SV 5 #A
Veam RAM retention voltage At clock stop 2
@, Xour, and D-A pins
ened, other pins at
lec Supply current \(Zs, and A-D co'r)werter i) =EMHz 6 15 mA
in the finished condi- Square wave
tion
A-D CONVERTER CHARACTERISTICS (Vcc=5V, Vss=AVss=0V, Ta=25C, f(Xi\y)=8MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions YT Ty Max. Unit
—_ Resolution Veer=Vce 8 Bits
- Absolute accuracy Vrer=Vece %3 LSB
RiLapper | Ladder resistance value Vrer=Vcc 2 10 kQ
tconv Conversion time 25 us
Via Analog input voltage 0 Vece \
D-A CONVERTER CHARACTERISTICS (Vco=5V, Vss=AVss=0V, Ta=25T, f(Xin) =8MHz, unless otherwise noted)
Limits .
Symbol Parameter Test conditions i Ty Max Unit
- Resolution Vrer=Vcec 8 Bits
—_ Error in full scale range Verer=Vcc +2 %
tsu Setup time Vrer=Vcc 3 e
Ro Output resistance Veer=Vce 1 2 4 kQ
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