PRELIMINARY

Notice: These are not a final specification. Some
parametric limits are subject to change.

MITSUBISHI MICROCOMPUTERS

MS50933-XXXFP
M50934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

DESCRIPTION
The M50933-XXXFP and the M50934-XXXFP are single-
chip microcomputers designed with CMOS silicon gate

PIN CONFIGURATION (TOP VIEW)

technology. All are housed in a 80-pin plastic molded QFP. 630600 w” & 55 ogd;_‘ §&
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In addition to their simple instruction set, the ROM, RAM, SEG, [T 5] <> P4,/SEG .
and 1/0 addresses are placed on the same memory map to SEG; «E » P4,/SEGys
. SEGe « [3 2] ++ P4,/SEG
enable easy programming. o SEG, +[1] 7] +> P4,/SEG,,
These microcomputers are also suitable for applications SEG, +[5] [60] ++ P4,/SEGs
which require controlling LCDs. SEG; +[¢] “* P4;/SEGy

. SEG, +[7] [56) ++ P4,/SEG

The differences between M50933-XXXFP and the M50934- SEG, « [ <+ P4;/SEGy,
XXXFP are noted below. SEG, +[2] < = 5] <+ Poq
COM; [ a g I55] + Py,

Type name ROM size RAM size ggmi’ : 8 8 ] : S‘”
M50933-XXXFP 6144 bytes 192 bytes CoM, [ §<" ) ; -
M50934-XXXFP 8192 bytes 256 bytes Vi, —[14 X X [51] ++ Pos

Vyo — [13] x x [0] ++ Py
Vi — I 3 [©] « P,
L3 e ] el o7
The differences between the M50933-XXXFP, M50934- Vee [48] <> Pyp
XXXFP and the M50932-XXXFP are some electrical charac- o %‘TH " - s”
i . 37/ OROY hadk S
teristics and the fact that these microcomputers work only Pae/CLK 2] Py
in the single-chip mode. Other functions are explained in Pas/sour"’ = "’zu
- {22 R d
the M50932-XXXFP’s section in detail. P“,;'/S,'-'; - — P
33/ 1 18
Pya/INT, ++ [« Py,
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FEATURES
® Number Ofb S' 'nstr Ct' ................................... .
r o basic Instructions 69 Outline 80P6
® Instruction execution time
------- 2us {minimum instructions at 4MHz frequency)
® Single power supply
TN =AMHzZ ooveeenres i 3.8~5.5V APPLICATION
FOXiN) =2MHZ oeeeeerereereeeeas 2.7V = Vge = 5.5V(Typ.) Office automation equipment
® Power dissipation VCR, Tuner, Audio-visual equipment
normal operation mode {at 4MHz frequency) Telephone
......................................... 15mw(vcc=5\/, Typ.)
low-speed operation mode (at 32kHz frequency for
clock function)«««+----rreereeeens 225uW (Voc=5V, Typ.)
stop mode(at 25°C ) ---rreerreeeeeee 5uW (Vge=5V, Max.)
® RAM retention voltage (stop mode)
............................................ 20V é VRAM é 55\/
® Subroutine nesting «+-+--rrreeren 64 levels (Max.)
. |nterrupt ............................ 8 types, 5 vectors
® 8-bit timer-----oooeenee 3 (2 when used as serial 1/0)
® 16-bit timer -+ voooeer 1 (Two 8-bit timers make one set)
® Programmable 1/0 ports
(pons PO, P1, P2, F’3) ...................................... 32
) Input port (Port p4) ................................................. 8
® Serial 170 (8-bit) ««rroeeereererima 1
® LCD controller/driver (1/2, 1/3 bias, 1/2, 1/3, 1/4 duty)
segment output
common output
® Two clock generator circuits
(One is for main clock, the other is for clock function)
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M50933-XXXFP

M50934-XXXFP

SINGLE-CHIP 8-BIT CM0OS MICROCOMPUTER
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MITSUBISHI MICROCOMPUTERS

M50933-XXXFP
M50934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

FUNCTIONS OF M50933-XXXFP

Parameter Functions
Number of basic instructions 69
Instruction execution time 246 (minimum instructions, at 4MHz frequency).
1
Clock frequency 4.3MHz
ROM 6144 bytes (8192 bytes for M50934-XXXFP)
Memory size RAM 192 bytes (256 bytes for M50934-XXXFP)
RAM for display LCD 16 bytes
PO, P1, P2, P3 170 8-bitX4
P4 Input 8-bitX 1 (Port P4 are in common with SEG)
Input/Output ports N
SEG LCO output 32-bitX1
COM LCO output 4-bitX1
Serial I/0 8-bitX1
8-bit timerX3 (2 when serial 1/0 is used)
Timers
16-bit timerX1 (combination of two 8-bit timers)
Bias 1/2, 1/3 bias selectable
Duty ratio 1/2,1/3, 1/4 duty selectable
L.CD controlier/driver
Common output 4
Segment output 32 (SEG~SEGa are in common with port P4)
Subroutine nesting 64 (max.)

Interrupt

Two external interrupts, Three timer interrupts {or two timer, one serial 1/0)

Clock generating circuit

Two built-in circuits { ceramic or quartz crystal oscillator }

Supply voltage

2.7~5.5V { RAM retention voltage at clock stop is 2~5.5V)

At high-speed operation Voc=5V

15mW (at clock frequency Xn=4MHz, typ.)

Power dissipation At low-speed operation Vec=5V

225.W (at clock frequency Xcin=32kHz, typ.)

At STOP mode

5uW (at clock stop, max.)

Input/Output voltage

5V

{nput/Output
characteristics Qutput current

lgh=—2mA {(Voy=23V)
loL=10mA (Vo_=2V)
Pull-up current : Min. —30uA, max. —140u A, typ —70uA

(Vee=>5V input voltage 0V)

Operating temperature range

—10~70C

Device structure

CMQCS silicon gate

Package

80-pin plastic molded QFP

2—40
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MITSUBISHI MICROCOMPUTERS

MS0933-XXXFP
MS0934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION

" Input/ )
Pin Name Functions
Output
Vee, Supply voltage Power supply inputs 5¥£10% to Vg, and OV to Vss.
Vss
CNVss CNVss This is usually connect to Vsgs.
RESET Reset input Input To enter the reset state, the reset input pin must be kept at a “L” for more than 2us {(under normat Vec
conditions). If more time is needed for the crystal oscillator to stabilize, this “L” condition should be main-
tained for the required time.
Xin Clock input Input These are 170 pins of internal clock generating circuit for main clock. To control generating frequency, an
external ceramic or a quartz crystal oscillator is connected between the Xy and Xouy pins. If an external
Xour Clock output Output | clock is used, the clock source should be connected the Xy pin and the Xpur pin should be left open.
INT, Interrupt input Input This is the highest order interrupt input pin.
PQo~P0O; | 1/O port PO 170 Port PO is an 8-bit 1/0 port with directional registers allowing each I/0 bit to be individually programmed as
input or output. At reset, this port is set to input mode. The output structure is CMOS output.
P1y~P1; | 170 port Pt 170 Port P1 is an 8-bit I/0 port and has basically the same functions as port PO.
P2,~P2; | 1/0 port P2 170 Port P2 is an 8-bit 170 port and has basically the same functions as port PO.
P3o~P3; | 170 port P3 110 Port P3 is an 8-bit 170 port and has basically the same functions as port P0. When serial 1/Q is used, P3;,
P3g, P35, and P34 work as Sppy, CLK, Sout, and Siy pins, respectively. Also P3s, P3z, P34, and P3p work as
timer 3 overflow signal divided by 2 output pin (T}, INTz pin, X and Xgour pins, respectively.
P4y~P4; | input port P4 170 Port P4 is an 8-bit input port and can be used as segment output pins.
Vi1~V s | Voltage input for LCD Input These are voltage input pins for LCD. Supply voltage as OVEV 1=V ,£V 35 Vee. OV~V 3 is supplied to
LCD.
COMy~ | Common output Output These are LCD common output pins. At 1/2 duty, COM, and COM, pins are not used. At 1/3 duty, COM is
COM, not used.

SEGp—~ Segment output Output | These are LCD segment output pins.
SEGg23

CNTR Timer 170 Vo] This is an output pin for the timer 4 and 5.

ELECTRIC



MITSUBISHI MICROCOMPUTERS

MS0933-XXXFP
MS0934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

BASIC FUNCTION BLOCKS

MEMORY

A memory map for the M50933-XXXFP is shown in Figure 1.
Address 2800, to 3FFF,¢ are assigned for the built-in ROM
area which consists of 4096 bytes (Addresses 2000;s to
3FFF,s are assigned for the built-in ROM area which con-
sists of 8192 bytes for M50834-XXXFP). Addresses 3F00,g
to 3FFF,s are a special address area (special page). By
using the special page addressing mode of JSR instruction,
subroutines addressed on this page can be called with only
2 bytes. Addresses 3FF4,, to 3FFF,s are vector addresses
used for the reset and interrupts (See interrupts chapter).

Addresses 0000,¢ to O0FF,s are the zero page address
area. By using zero page addressing mode, this area can
also be accessed with 2 bytes. The use of these addressing
methods will greatly reduce the object size required.

The RAM, I/O port, timer, etc. addresses are already
assigned for the zero page. Addresses 000044 to 007F s and
0100, to 013F,¢ are assigned for the built-in RAM which
consists of 192 bytes (Addresses 0000, to 007F,; and
010045 to 017F,¢ are assigned for the built-in RAM which
consists of 256 bytes for M50934-XXXFP). This RAM except
the area in the page 1 is used as the stack during sub-
routine calls and interrupts, in addition to data storage.

Decimal
. 0000, 0
LO0EO; ¢ Pert PO
RAM , v 00E1,, | Port PO ?glcsllieopa\
(128 bytes) , 00E2,s | Port P1
007F,¢ 127 / 00E3,¢ | Port P1 gérgelggweo’na}
Zero page Not used / 00E4,¢ | Port P2
RAM . 4 00E5,, | Port P2 Srectiona
for { 00D0;¢ 208 00E615
LcD 00DF; 23 0076
(16 bytes) 00EB,¢ | Port P3
RAM RAM ' 010016 %6 00ES,s | PotP3 _ Bager®
for for 013F,¢ \ 00EA,s | Port P4
NOFp | Ms0933 \ 00EB, s
zsbytes) | GUNS o1 \ 00EC,
\ 00ED;¢
200046 \ 00EE,¢
\ 00EF,,
\ 00F0;¢
\ 00F1,¢
280016 . 00F2,
\ 00F3,
3F0046 \ 00F4,¢
00F5,5 | LCD mode register
ROM ' 00F6,¢ |Serial /0 mode register
(8192 bytes) ROM ! 00F7,, [Senal /G Tegister
for ) | 00F8,, |Timer 4,5 mode register
M50934-XxxFp | (6144 bytes) Special \ o
for page . 00F9,5 fTimer|
M50933-XXXFP for WFFbe |  Adorese b INT, ' 00FAe [Timer2
subroutine Adgress L gf{'ﬁ;gg \' 00FB, [Timer3
call Aagrecs & Timer? \ Q0FC,, [Timerd
ﬁggﬁgii h mer \ 00FD,g |Timer5
| ﬁgg:g;: ,'.] INT, \\OOFEu; Interrupt control register
AFFF e 233:::_; g gig? 00FF,s |Timer controi register

Fig.1 Memory map

A



MITSUBISHI MICROCOMPUTERS

MS50933-XXXFP
M50934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

PROGRAMMING NOTES

)
(2)

The frequency ratio of the timer is 1/(n+1).

Even though the BBC and BBS instructions are ex-
ecuted after the interrupt request bits are modified {by
the program), those instructions are only valid for the
contents before the modification. Also, at least one in-
sturction cycle must be used (such as a NOP) between
the modification of the interrupt request bits and the
execution of the BBC and BBS instructions.

When the timer 4 and the timer 5 are used at event
counter mode, read the contents of these timers either
while the input of the these timers are not changing or
after timer 4, 5 count stop bit (bit 6 of address 00F8,¢)
is set to “1”.

Also, when the timer 1, timer 2, or timer 3 is input the
clock except ¢/4 or it divided by timer, control the
same as above.

After the ADC and SBC instructions are executed (in
decimal mode), one instruction cycle (such as a NOP)
is needed before the SEC,CLC, or CLD instructions
are executed.

A NOP instruction must be used after the execution of
a PLP instruction.

When LCD turn-on bit (bit 3 of address 00F5,5) of the
LCD mode register is “1”, don't stop the timers or count
source for timers.

The serial 1/0 counter must be initialized (write to
00F7,¢) after switching the transter clock source.

When using an external clock as the transfer clock
source, the serial 1/0 counter must be initialized while
the external clock is at “H” level.

The timer 1 and timer 2 must be set the necessary
value immediately before the execution of a STP in-
struction.

When using pins P3; and P3, as clock 1/O pins, the
pull-up option must not be used.

Notes on controlling the clock generation circuit

When system clock is changed Xy/4 to Xcin/2, set LMz
to “1” after oscillation is stable by the software in side
of clock Xc.

When system clock is changed Xc¢in/2 to Xin/4, set LM,
to “0” after oscillation is stable by the software in side
of clock X.

When SM; is “0" or when LM; is “0” and SMg is “07,
LMe is automatically set to “0” by the hardware.

When system clock selection bit (bit 7 of address
00F5,5) of the LCD mode register is “1”, don’t set SMs
to “0".

In single-chip mode, the Xoyur pin uses as Xgur output
except setting value of LMs.

The other than single-chip mode and the input voltage
for RESET pin is 10V, Xoyr pin uses as SYNC output
except setting value of LMs.

(12 Bit 1 and 0 of the timer control register must be set to
{00) because M50933 and M50934 work only in single-
chip mode. Also, bit 5 of the LCD mode register must
not to be set to “1".

DATA REQUIRED FOR MASK ORDERING
Please send the following data for mask orders.

(1) mask ROM confirmation form

(2) mark specification form

(3) ROM data - EPROM 3sets
Write the following option on the mask ROM confirmation
from

+ Port PO pull-up transistor bit
¢ Port P1 pull-up transistor bit
* Port P2 pull-up transistor bit
* Port P3 pull-up transistor bit
¢ Port P3s/Sout output format
* CNTR pin pull-up transistor

& MITSUBISHI 2—13



MITSUBISHI MICROCOMPUTERS

MS50933-XXXFP
MS50934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit

Vce Supply voltage —0.3~7 \'

V, Supply voltage for LCD V ,~V.3 —0.3~Vge+0.3 \Y
Input voltage POy~ P07, P1o~P1;, P2,~P2;,

A\ P 9 P3:~P3:. P4Z~P4:, XINO y —0.3~Vge+0.3 \"

v, Input voltage INT;, CNVsg —0.3~7 \Z

Vv, Input voitage RESET, CNTR Output transistor are “off” —0,3~13 v
Output voltage POy~ POy, P15~P1;, P2;~P2;,

Vo P3¢~P3;, COMg~COM;, SEG~SEGa;, —0.3~Vce+0.3 v

Xout

Vo QOutput voltage CNTR —0.3~7 v

P4 Power dissipation Ta=25C 300 mw

Topr Operating temperature —10~70 T

Tstg Strage temperature —40~125 T

RECOMMENDED OPERATING CONDITIONS (Voc=2.7~5.5V, Vss=0V, Ta=—10~70C, unless otherwise noted)

Limits
Symboi Parameter Conditions - Unit
Min. Typ. Max.
v Suoply vottage (Note 1 ) 1(Xin)=4. 3MHz 3.8 5.5 v
u Vo ote
ce pply voltag 1{Xin)=2MHz 2.7 5.5
Vss Supply voitage 0 v
“H” input voltage POy~ PO;, P1g~P1;,
P3g, P3, (Note 2 ),
. V,
Vin P33~P3; (Note3), P4o~P4;, 0.7Veo ce v
RESET, Xin, CNVgs
“H" input voltage P2y~ P2;, P3,, P3¢ (Note 4 )
Vi INT;, CNTR 0.78Vc o \Y
“L” input voltage POp~P0;, P1,~P15,
P3g, P3; (Note 2 ), 7
Vi P3,~P3; (Note 3 ), Pde~P4;, 0 0.3Vee!| V
CNVss
“L” input voltage P2,~P2;, P3;, P35 (Note 4)
i INT,, CNTR 0 0.26Vee| V
ViL “L” input vottage RESET 0 0.12Vee v
Vo “L” input voltage Xin 0 0. 16V¢e \
. “H" output current POo~P0;, P1p~P1;, P2g~P2;, —2 mA
oH P3y~P3; (Note 5 ), Xour
) “L” peak output current POy~P0;, P1o~P1;, P2o~P2;, 10 A
oupeak) P35~P3;, CNTR, Xoyz(Note 6 ) m
“L” average output current POg~P0;, P1;~P1+,
loLcavg) P25~P2;, P3g~P3;, 5 mA
CNTR, Xoyr(Note 7 )
Vce=3.8~5.5V 64 4300
(X Clock oscillating fi ncy (Note 8 ) kH
(Xin) Tleling frequency Voo=2.7~5.5v 64 2000 z
f(Xcin) | Clock oscillating frequency for clock function (Note 8 ) 32 50 kHz
Note 1 : When only maintaining the RAM data, minimum value of Ve is 2 V.
2 . When using port P3, as Xcin, 0. 85Vec=ViusVee, 0=V =0, 15Vc for port P3,.
3 I In this case of using port P34 as normal input.
4 : In this case of using port P3¢ as CLK input.
Especially when the input osciliation frequency is more than 50kHz, recommend the following :
0. 8Voe=Vin=Vee, 0=V =0,2Vec
5 . The total of Ion of port PO, P1, P2, P3 and Xour should be 35mA max, )
6 . The total of I, (peak) of port PO, P1, P2, P3 should be 55mA max, and the total of
low (peak) of port P3, CNTR, and Xour should be 45mA max.
7 © lo (avg) is the average current in 100ms.
8 . When changing the contents of the most significant bit at address 00F5,,
1(X;n) needs the following range : f(Xiy) > 3f(Xe).
S




MITSUBISHI MICROCOMPUTERS

MS0933-XXXFP
M50934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

ELECTRICAL CHARACTERICS (vss= 0V, Ta=—10~70C, uniess otherwise noted)

" Limits l
Symbot Parameter Test conditions Unit
Min. Typ. I Max,
“H” output voltage PCg~ P07, P1o~P17, P29~P2y, Vee=5Y, lop=—2mA 3
Von P3,~P3;(Note 9 ) (Note10) Vee=3V, lop=—0. 7mA 2 v
Vou “H" output voltage Xout Vee=5V. loy=—"1. SmA 3 \"
Vee=3V, lon=—0.3mA 2
v “L" output voltage PQo~P07, P1¢g~P17, P2y~P2;, Vec=5V, Iot=10mA i v
oL P3¢~P3;(Note10), CNTR Vee=3V, lo.=0.3mA 1
Vee=5V, lo.=1.5mA 2
VoL “L” output voltage Xout Veo=3V, lor=0.3mA 1 \"
e Vec=5V 0.25 1
Vr4+—Vy_ | Hysteresis INT;, CNTR Veo=3V 015 0.7 v
When used as Vee=5V 0.5
Vr+—V1— | Hysteresis P3s . v
CLK input | Vge=3V 0.4
. When used as Vec=5V 0.7
Vr+—Vq— | Hysteresis P3, _ \
X input | Vee=3V 0.5
Vy4—Vi_ | Hysteresis P2o~P2y, P3;  Voe=a¥ 0.5 v
Vee=3V 0.4
Vi+—Vr_ | Hysteresis RESET Voo=5V 0.5 9.7 v
Vee=3V 0.35
. Vec=5V 0.5
Vo= Vy— | Hysteresis Xy Voo=3V 0.35 — v
“L” input current P4y~P4; (except reset state} Voo=5V
[POo~P07, P1g~P17, P25~P2;, P3g~P37,| v,=0V 5
he ONTRI without puli-up Tr. VY uA
INT{, RESET, Xy V=0V -
| “L” input current {POo~P0;, P1g~P1;, P23~P2;, P3¢~P3;,| Vce=5V, V=0V —30 —70 —140 A
“ CNTRI with pull-up Tr. Voo=3V, V=0V 6| -2 | —45| "~
b “L” input current Pdg~P4; (at reset state) Vao=8V. Vi, =5V, Y=V —30 —140 uA
Vee=3V, Va=3V, V=0V -6 —45
“H” input current P4g~P4; (except reset state) Veo=5V 5
POg~P0;, P1g~P17, P2g~P2;, V=5V
et P3g~P3;, CNTR, INT;, RESET, Voo=3V — #A
Xin V=3V 4
. Veo=5V, Vi3=bV, V=5V 5
[ “H" input current P4g~P4; (at reset state) uA
Vee=3V., V1a=3V, V=3V 4
Room Output impedance COMg~COMa xuzz\c,da VooV 0 200 | 2000 1)
Vt§=Vc<L:h Vee=3V 70 500 4000
Rs Output impedance SEGo~SEGa, Other COM, SEG Vo=V 2 Kk
pins are opend. Vee=3V 3
£(Xin) =4MHz, Vce=5V 3 6
(X = 1MHz, Voo=3V 04 o8 ™
e | (mcporaton Outputpin are ere. |ty Veo=5v s | 8
RESET. POy~P07. f([)'zcm)=32. 8kHz - 7.
P1~P17, P2y~P2;, 3t Lo power mods Vee=3V 18 26
and P3p~P3; are
corfnected to Vee. f(Xin)=4MHz, Vec=5V 1 2 A
Except the above pins #H(Xjn) =1MHz, Vec=3V 0.2 0.6
Supply current are connected to Vss. .
lec (atp\zayit state) However, Xy and XS:,N ;,f__zgvc Vee=5V 20 60
are input signal according L("?S&‘L?ize}sr'?f;ée #A
to the conditions. (LMe=1) Voo=3V 4 12
H{Xin) =0 Ta=25C 0.1 1
lcc Supply current sggggio Ta=70C 0 HA
Vaam RAM retention voltage ‘ 1(Xin) =0, f (Xgin) =0 2 5.5 v

Note 9 : Except when the output type of P3s is N-channel open drain (mask option).
10 If P3, is used as Xcour, Capability of load driving is lower than the above.

* MITSUBISHI 2— 45



MITSUBISHI MICROCOMPUTERS

MS0933-XXXFP
M50934-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

TIMING REQUIREMENTS
Memory expanding mode and microprocessor mode (Vec=5v*10%, Vss=0V, Ta=25C)

Limits 1

Symbol Parameter Test conditions -———  Unit
Min. Typ. Max. a

twi ﬁ, WT} external clock input puise width Voo=2.7v 1‘ ; f7%:]
— . i 2 \ |

twr RESET external clock input pulse width (Note 13) -y s | us
tc External clock input cycle time { Xy pin) 250 " ns ]

tw External clock input puise width {X;y pin) 75 l ns

ty External clock rising edge time (Xyy pin) 25 ' ns

t External clock falling edge time (X, pin) 25 | ns
tce External clock input cycle time {P3,/Xcin pin, Xciw) 20 1S

twe External clock input pulse width (P3;/Xcim pin, Xciw) 5 | MS
trg External clock rising edge time (P3;/Xg pin, Xci) 6.2 | us_ |

tic External clock falling edge time {P3y/Xcw pin, Xgin) 6.2 | us

Note 13  Hold RESET to “L” level while eight or more rise pulses are input from X;.

ELECTRIC

tw
- ]
INT,, INT» input
L twr |
RESET input }—
[
tc
tw
Xin input  f(Xin) HXn) /
—_/
tr - bl
tec
twe
P3:/Xc input
(at using Xgn) f(Xen) /,i R /_—
—]
fre —3ut tc
MITSUBISHI



MITSUBISHI MICROCOMPUTERS

M37412M4-XXXFP

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

DESCRIPTION

The M37412M4-XXXFP is a single-chip microcomputer de-
signed with CMOS silicon gate technology. It is housed in a
72-pin plastic molded QFP.

This single-chip microcomputer is useful for business
equipment and other consumer applications.

In addition to its simple instruction set, the ROM, RAM, and
I/0 addresses are placed on the same memory map to en-
able easy programming.

FEATURES
® Number of basic instrugtions:------oooerereeeeerennns 69
® Memory size ROM «-iomrermremreren. 8192 bytes

RAM ..................................... 160 bytes
® [Instruction execution time
-------- 2us (minimum instruction, at 4MHz frequency)

® Single power supply --rrroorrs 5vt10%
® Power dissipation

normal operation mode (at 4MHz frequency) ---15mW
® Subroutine nesting -+ e 80 levels (Max.)
@ Interruptooroer s 7 types, 5 vectors
@ S-Dit HIM@r - oo 4
® Programmable /O ports (Ports PO, P1, P2, P3, P4, P7)

........................................................................ 46
® Input port (POPt P5) rrrererrssrvnsmmniiiiiii e 8
Y Output port (POI’t PG) ............................................... 5
® Serial 170 (8-bit) ..................................................... 1
@ 8-Dit A-D CONVEItEr r =+ e vttt etiiteraiiiiiii i 1
@ 5-Dit D-A CONVErtEr == -rw rrrrrrrere e 1
@ 8-bit PWM fUNGLION =+ r e rrrrrreeee 1
. Watchdog tlmer ...................................................... 1
APPLICATION

Office automation equipment
VCR, Tuner, Audio-visual equipment

PIN CONFIGURATION (TOP VIEW)
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