
Ordering number:EN3117B 

CMOS LSI 

LC65204A 
( A / D Converter, FLT drivers, PWM Output, 

and On-chip 4Kbyte ROM) 
4-bit Single Chip Microcomputer 

for Control Applications 

The LC65204A is a 52-pin CMOS 4-bit single chip microcomputer. It consists of a high-speed core CPU with the 
minimum cycle time = 0.92 microsecond, 8-bit AD converter with 8 input channels, 4Kbyte ROM and a 1Kbit 
RAM (256 x 4 bits). 
The LC65204A has a total of 41 input/output (I/O) port pins; 29 for high withstand outputs (Drivers for 
fluorescent display tubes and LEDs), and 12 for input/output (common with interrupt inputs and serial 
input.) 
In addition, this single-chip microcomputer has a two-channel t imer. This timer circuit block can be used as 
a general-purpose t imer, watchdog timer, time base timer, PWM type DA converter, melody tone generator and 
the like within application products. 
It is designed based on two types of oscillation circuits. This allows various standby operation modes. As a 
result, the LC65204A microcomputer can be embedded into many kinds of home appliances as, for example, 
display control and timer control in audio visual products, 
There is another microcomputer with almost all the LC65204A functions but oscillation circuit design and 
ambient operating temperature range. Its chip name is LC65404A. This single chip device has no subclock 
function and its operating temperature range is from minus 30 "C (-30) to plus 85 "C (+85). For detailed 
information, refer to its catalog. 
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Features: 
- Seventy-seven instructions 
- On-chip storage capacity; 4Kbyte ROM and 1Kbit (256 x 4 bits) RAM 
- Minimum instruction cycle t ime: 0.92jus (4.33MHz at Vqd = or greater) 

1.84JJS (2.17MHz at VQD = 4.0V or greater) 
61JUS (32.768KHz at VDD = 2.7V or greater) 

- Reduced power dissipation mode through system clock selection by software 
• (Main) system clock = 4.19MHz : 0.95us, 1.9ys and 30.6jus 
. (Sub) system clock = 32.768KHz : 61jus 

- Operating temperature: Ta = -30 °C to +70 °C 
- Working register/Flag function 

• (16 flags + 8 working registers ) x 4 banks 
- Stacks : 8 levels 
- I/O ports : 41 (Total) 

• High-voltage withstand output ports : 21 
. High-voltage withstand input/output ports : 8 
• Medium-voltage withstand input/output ports : 3 
• Input/output ports : 9 

- AD converter (sequential comparison type) 
• 8-bit Accuracy x 8 channels 

- Timer : 2 channels 
• Timer 1 (interval timer) : Also used as the PWM DAC and applicable to a divider at melody tone 

generation. 
• Time base timer for clock generation : 14-level divider on-chipped 

- Internal wake-up function 
Wake-up function: Restart from a standby operation mode by using the time base timer overflow. The 
wake-up function together with the standby operation mode would enable a clock operation at extremely 
low power dissipation during a battery backed-up mode. 

- PWM DAC output : Also used as timer 1. 
• 6-bit PWM DAC + 8-bit PWM DAC or 14-bit PWM DAC 
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LC65204A 

- Serial input/output interface {LSB first) 
• 8-bit input/output 

- AC zero cross detection circuit 
• The AC zero cross detection circuit is allowed to internally connected to the PF3/INT0 pin through 

option data specification. 
- Interrupt function: 5 Interrupt sources and 4 vector addresses 

• External interrupt sources: 2 
. Timer interrupt sources: 2 
• Serial input/output interrupt source: 1 

- On-chip oscillation stabilization period wait function: Effect ive at the reset. 
- Oscillation circuits: 2 types 

• Main clock: 4.19MHz Crystal oscillation or 4.0MHz Ceramic oscillation 
• Sub clock: 32.768KHz Crystal oscillation 

- Standby function: two modes; HALT mode and HOLD mode 
- Supply voltage: 2.7V to 6.0V 
- Package: DIP-52S 
- Evaluation Tools: LC65999 (evaluation chip) + EVA800/850-TB651XX/2XX/3XX/4XX 

LC65PG20X/40X (piggyback) 

System Block Diagram 

AV+ 

PFO /SI 
PF 1 /SO 
PF 2/SCK 
PF 3 /INTO 

PA3/AD3/INT1 o 
PF3/INT00-
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Development Support 
The development support tools for the LC65204A are as follows: 
(1) User's Manual 

[LC65204A/404A User's Manual] 
(2) Development Tool Manual 

[EVA800/850-LC651XX/2XX/3XX/4XX Development Tool Manual] 
(3) Development Tools 

3-1. Program development tools 
i. MS-DOS Host Computer System and Cross Assembler (note 1) 
ii. Cross Assembler — MS-DOS-based Cross Assembler : LC65S.EXE 

3-2. Program evaluation tools 
i. Evaluation Chip: LC65999 
ii. Piggyback Microcomputer : LC65PG20X/40X 
ii i . Emulator : EVA-800 main unit and EVA chip board, or EVA-850 main unit and EVA chip board 

Application product board 

(Note 1) MS-DOS: A trademark of Microsoft Corporation. 
(Note 2) The EVA-800 and EVA-850 are general names given to emulators. They are qualif ied with suffixes (A, 

B, ...) because the emulators are updated very often. So use the latest version of the emulators by 
checking the suffixes carefully prior to program debug. 

(note 2) 

Outline of the Development Support System 

< L C 6 5 S . E X E > 
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LC65204A Pin Assignment 

PAO/ADO 
P A 1 / A D 1 

P A 2 / A D 2 

P A 3 / A D 3 / 7 N T F 

P B 0 / A D 4 / D A C O 

P B 1 / A D 5 / D A C 1 

P B 2 / A D 6 / S Q R 

P B 3 / A D 7 / S T A R T 

A V + 

A V " 

Vss 
OSC1 

OSC2 

VDD 

RES 

X I 

X2 

TEST 

P F O / S I 

P F ) / S O 

P F 2 / S C K 

P F 3 / I N T O 

PCO 

PCI 
PC 2 

PC 3 

1 52 I J Vp 
2 51 r ] PPO 

3 50 R ] P 0 3 

A 49 R ] P 0 2 

5 48 r ] P01 

6 47 r ] POO 

7 46 r ] PN3 

8 45 r ] PN2 

9 44 L ] PN1 

10 43 L ] PNO 

11 42 r ] P M 3 

12 41 r ] P M 2 

, 3 L C 6 5 2 0 4 A 40 r ] P M 1 

14 39 L ] PMO 

15 38 R ] P L 3 

16 37 r ] P L 2 

17 36 r ] P L 1 

18 35 R ] PLO 

19 34 L ] PK3 

20 33 r ] PK2 
21 32 R ] PK1 

22 3I r ] PKO 

23 30 R ] PD3 

24 29 L ] PD2 

25 28 R ] PD1 

26 27 R ] PDO 

Package Dimensions: 3128 
(unit : mm) 

r u u u u u u u u u u u u u u u u u u u u u LIU ifrcr 

- 4 6 . 0 - i 

TO 

3 
r r B 

1.76 0 .48 1.05 

T 
0.25 

SANYO : DIP52S 
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Pin Description 

Pin 
Name 

No.Of 
Pins I/O Functional Description 

Output 
Driver Option Reset 

Status 
Unused Pin 
Handling 

VDD 1 - Power supply pin — - — — 

Vss 1 — 

TEST 1 1 LSI test pin. This pin should be con-
nected to the Vss pin during operation 
and has an internal pull-down resistor. 

— — — Always con-
nected to the 
Vss pin. 

RES 1 1 System reset input. 
This pin has an internal pull-up resis-
tor. 

— — — — 

AV+ 1 — Reference voltage input pin for A/D 
conversion 

— — - Always con-
nected to the 
VSS pin. AV~ 1 — 

Reference voltage input pin for A/D 
conversion 

Always con-
nected to the 
VSS pin. 

OSC1 1 1 
Oscillation circuit component pins for 
system main clock generation. It exter-
nal clock Input is used, leave the OSC2 
pin open and connect the external clock 
generator to the OSC1 pin. Feed-back 
resistor is internally provided. 

OSC2 1 0 

Oscillation circuit component pins for 
system main clock generation. It exter-
nal clock Input is used, leave the OSC2 
pin open and connect the external clock 
generator to the OSC1 pin. Feed-back 
resistor is internally provided. | [ 

XI 1 1 Oscillation circuit component pins for 
system sub clock generation. If external 
clock input is used, leave the X2 pin 
open and connect the external clock 

s 
XI: connected 
to the VDD 
pin. 
X 2 : l e f t 
OPEN. X2 1 0 generator to the X I pin. If not used, 

the X2 pin open and connect the XI pin 
to the V d d P'n- Feed-back resistor and 
l imi t ing resistor internal ly provided. 

XI : connected 
to the VDD 
pin. 
X 2 : l e f t 
OPEN. 

Vp 1 — Load power for FLT output Internal pull-
down resistor — - -

Connected to 
the Vqd P in-

PA0to3 4 I/O Input/output port pins PAO to PAS 
- Port function 

4-bit data Input (IP instruction) 
4-bit data output (OP instruction) 
1-bit input decide operation (BP/BNP 
instruction) 
1-bit output set and reset opera-
tions (SPB and RPB instructions) 

- Low-level threshold input 
- All these four port pins can be used 

for two or more purposes: 
PAO/ADO: 

Also used as AD converter input pin 
ADO 

PA1/AD1: 
Also used as AD converter input pin 
AD 1 

PA2/AD2: 
Also used as AD converter input pin 
AD2 

PA3/AD3/INT1: 
Also used as AD converter input pin 
AD3 and as external interrupt 
signal input pin INT1 

Normal-volt-
age withstand 
Medium-level 
current type 

Each port pin 
can be set to 
output type 
(1) or (2): 
(1) Open 

Drain 
(OD) 
output 

(2) PUII-UP 
resistor 
output 

Output 
transistor 
OFF <H-
level out-
put) 

Should be set 
to the open 
drain output 
type and then 
connected to 
the VSS pin. 

P B 0 T O 3 4 I/O Input/output port pins PBO to PB3 
- These port pins have the same function 

as port pins PAO to PA3. 
- Low-level threshold Input 
- All these four port pins can be used 

for two or more purposes: 
PB0/AD4/DAC0 : 

Also used as AD converter input pin 
AD4 and 6-bit PWM output pin 
DACO 

PB1/AD5/DAC1: 
Also used as AD converter input pin 
AD5 and 8-/14-bit PWM output pin 
GAdi 

PB2/AD6/SQR: 
Also used as AD converter input pin 
AD6 and square waveform signal 
output pin SQR. 

PB3/AD7/START: 
Also used as AD converter input pin 
AD7 and standby control Input pin 
START 

Same as PAO 
to PA3 

Same as PAO 
to PA3 

Same as PAO 
to PA3 

Same as PAO 
to PA3. 

To be continued on the next page. 
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Continued from the preceding page. 

Pin 
Name 

No.Of 
Pins I / O Functional Description Output 

Driver 
Option Reset 

Status 
Unused Pin 
Handling 

PC0to3 4 I /O Input/output port pins PCO to PC3 
- Same as port pins PAO to PA3 In 

function. 
- High-level threshold input 
- The output level of these <gur port 

pins can be set to 'H' or 'L ' by 
option data at the same time. 

- FLT segment drive output 

VDD-45 
High-voltage 
withstand 
Medium cur-
rent type 

The output 
type of each 
port pin can 
be s e t t o 
either (1) or 
(2) by option 
data. 
(1) Open Drain 

(OD) output 
(2) Pull-down 
resistor output 
Output level 
specification 
option: The 
output level 
o f a l l t h e 
f o u r p o r t 
pins can be 
simultaneously 
set to 'H' or 
'L ' a t t h e 
r e s e t by 
option data. 

The output 
l e v e l a t 
the reset 
can be set 
to 'H ' or 
' L 1 by 
option data, 

S e t t h e 
pin(s) to the 
open dra in 
output type 
by o p t i o n 
data and then 
c o n n e c t i t 
(or them) to 
the Vss pin 
through the 
resistance of 
some kohms. 
In addition, 
be sure to 
set the port 
output level 
at the reset 
to V . 

PD0to3 4 I/O Input/output port pins PDO to PD3 
- Same as port pins PAO to PA3 in 

function and characteristic. 

Same as port 
pins PCO to 
PC3 

Same as port 
pins PCO to 
PC3 

Same as port 
pins PCO to 
PC3 

Same as port 
pins PCO to 
PC3 

PF0to3 4 I/O Input/output port pins PFO to PF3 
- Same as port pins PAO to PA3 in 

function. 
- Schmitt input 
- All these four port pins can be used 

for two purposes: 
PFO/SI: 

Also used as 8-bit serial input pin 
SI. 

PF1/SO: 
Also used as 8-bit serial output pin 
SO. 

PF2/SCK : 
Also used as S-bit serial clock pin 
SCK 

PF3/INT0: 
Also used as external interrupt 
request input INTO. The AC zero 
cross de tec t i on c i r c u i t can be 
internal ly added to this pin by 
option data (AC zero cross interrupt 
function available). 

PFO to PF2 
Open Drain 
(OD) output 
type: With-
stand voltage 
+ 15V 
Pull-up out-
p u t t y p e : 
Normal-volt-
age withstand 
PF3 
Normal-volt-
age withstand 
Medium cur-
rent type 

(1) Output 
type 
option: 
Same as 
port pins 
PAO t o 
PA3. 

(2) The AC 
zero 
cross 
detection 
circuit 
c a n be 
internally 
added to 
the INTO 
p i n by 
option 
data. 

Same as port 
pins PAO to 
PA3 

S e t t h e 
pin(s) to the 
open dra in 
output type 
by o p t i o n 
data and then 
c o n n e c t i t 
(or them) to 
the Vss pin. 

PK0to3 4 0 Output port pins PKO to PK3 
- Port functions 

4-bit data output {OP Instruction) 
1-blt set and reset operation 

(SPB and RPB Instructions) 
1-blt decide operation 

(BP and BNP instructions) 
- FLT segment drive output 

Same as port 
pins PCO to 
PC3 

The output 
type of each 
port pin can 
be s e t t o 
either (1) or 
(2). 
(1) Open 

Drain (OD) 
output 

(2) Pull-down 
resistor 
output 

Output 
transistor 
OFF ( ' L ' 
level out-
put) 

S e t t h e 
pin(s) to the 
open dra in 
output type 
by o p t i o n 
data and then 
c o n n e c t i t 
(or them) to 
the VDD pin 

PL0to3 4 0 Output port pins PLO to PL3 
- Same as port pins PKO to PK3 in 

function. 
- FLT digit drive output 

VDD-45V 
High-voltage 
withstand 
Large current 
type 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

PM0to3 4 0 Output port pins PMO to PM3. 
- Same as port pins PLO to PL3 in 

function and characteristic 

Same as port 
pins PLO to 
PL3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

PN0to3 4 0 Output port pins PNO to PN3. 
- Same as port pins PLO to PL3 in 

function and characteristic 

Same as port 
pins PLO to 
PL3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

POOto3 4 0 Output port pins POO to P03. 
- Same as port pins PLO to PL3 in 

function and characteristic 

Same as port 
pins PLO to 
PL3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

PPO 1 0 Output port pin PPO 
- Same as port pins PLO to PL3 except 

for 1-bit configuration. 

Same as port 
pins PLO to 
PL3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 

Same as port 
pins PKO to 
PK3 
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User Option types 

1) Oscillation c i rcui t options 
The main clock oscillation circuit and the sub clock oscillation circuit can be selected from the 
following optional circuits: 

Option name Optional oscillation circuit 
Main clock oscillation circuit Two-pin CF oscillation circuit Main clock oscillation circuit 

Two-pin X'tal (crystal) oscillation circuit 
Main clock oscillation circuit 

External clock input 
Sub clock oscillation circuit Two-pin X'tal oscillation circuit Sub clock oscillation circuit 

Unused 

2) Output level option 
This option is provided to set the output level of input/output ports C and D to either 'H' or '!_' at the 
reset. 

Option name Conditions 
1. 'H' level output at the reset Simultaneous 4-bit setting (input/output ports C and D) 
2. 'L' level output at the reset Simultaneous 4-bit setting (input/output ports C and D) 

3. Watchdog reset option 
The watchdog reset option is used to select the watchdog reset function. Note that the watchdog reset 
function util izes the time base t imer. 

Option name Conditions 
1. Watchdog reset function select An additional program routine is required in order for the 

time base interrupt request flag to be reset at a certain 
interval. This prevents the watchdog reset circuit from being 
activated in cases but a program upset. 

2. Watchdog reset function non-select 

4) AC zero cross detection input circuit option 
The AC zero cross detection input circuit option is used to permit the INTO pin to internally have an AC 
zero cross detection c i rcui t or Schmitt input circuit . 

PF3/INT0 
SW1 a 

5 — o— 

O b 

Schmitt Input 
c i r cu i t 

AC zero cross 
detection 
circuit 

3 

a SW2 
— o 

bo 

Port input 

SW 
Option 

SW1 SW2 

INTO input a a 
AC zero cross 
input b b 
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5) Normal-voltage withstand/Medium-voltage withstand port output type option 
This user option is used to allow the output circuit type of each normal-voltage withstand and medium-
voltage input/output port pin to be set to either the open drain output or the pull-up resistor output 
{bit-by-bit setting only). 

Option name Circuit type Applied ports 

Open Drain (OD) 
output D - j [ > 

> 
Ports A, B and F 

Pull-up resistor 
output 

D - ^ f [ > o — 

T 

Ports A, B and F 

6) High-voltage withstand port output type option 
This user option is used to allow the output circuit type of each high-voltage input/output and high-
voltage output port pin to either the open drain output or the pull-down resistor output (bit-by-bit 
setting only). 

Option name Circuit type Applied ports 

Open Drain (OD) 
output f 

D — J-db H > ° -

H 

Ports C and D Open Drain (OD) 
output 

• ' 

Ports K, L, M, N, 0 and P 

Pull-down resistor 
output 

• { - I I J r | > -

• ]
 I 

Ports C and D Pull-down resistor 
output 

• 5 " 
5 RD 

• J 

Ports K, L, M, N, 0 and P 
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Major LC65204A Characteristics 

1. Absolute Maximum Ratings at Ta = 25 °C, Vss = OV 

Parameter Symbol Applied Pins Conditions Limits Unit Parameter Symbol 
and Remarks 

Conditions 
VDD(V) 

Limits Unit 

Maximum Supply 
Voltage VDD max Voo —0.3to+7.0 
Input Voltage Vi(1) OSC1.X1 At self-oscillation Up to the voltage produced 

Vi(2) TEST, RES, OSC1 
XI 

OSCI and XI : at 
external clock 
input 

-0.3toVDD+0.3 

Vi(3) AV+ —0.3toVoo+0.3 

V|(4) A V " -0.3toVDD+0.3 

Vi(5) Vp VDD—45toVoo+0.3 
Output Voltage Vo(D OSC2.X2 At self-oscillation Up to the voltage produced V 

Vo(2) Ports K, L, M, N, 0 
and port pin P0 VDD-45toVDD + 0.3 

Input/output 
Voltage 

Vio(l) Port pins F2 to F0 At open drain 
output 

-0 .3 to+15 

Vio(Z) Port pins F2 to F0 At pull-up resistor 
output 

-0 .3 toVoo+0.3 

VioC3) Ports C and D Voo-45toVoo+0.3 

VioM) Ports A and B 
port pin F3 -0.3toVDD+0.3 

Peak Output 
Current iop(i) Ports A, B, and F — 2 to + 10 Peak Output 
Current 

IOP(2> 
Ports, L, M, N, 0 
and port pin P0 —30to0 

IOP(3) Ports C, D and K —lOtoO 
Average Output 
Current 

IOA(1) Ports A, B, and F Average value per 
pin for 100ms 

— 2 to + 10 Average Output 
Current 

IOA(2) Ports L, M, N, 0 
and port pin P0 

Average value per 
pin for 100ms 

—30to0 
mA IOA(3) Ports C, D, and K -lOtoO mA 

XIOAO) Ports A and B Total current value 
of all pins for 
100ms 

— I6to+80 

2 1 OA (2) Port F 

Total current value 
of all pins for 
100ms - 8 to+40 

2IOA(3) Ports L. M, N, 0 
and porl pin P0 —50to0 

Zl0A(4) Ports C, D and K -50to0 
Maximum Power 
Dissipation 

Pd max DIP52S Ta=—30to+70"C 800 mW 

Ambient Operating 
Temperature Topr -30to+70 
Ambient Storage 
Temperature Tstg —55to+l25 "C 

2. Allowable Operating Range at Ta = -30 °C to +70 °C, Vss = 0V 

Parameter Symbol Applied Pins 
and Remarks Conditions 

L imi ts 
Parameter Symbol Applied Pins 

and Remarks Conditions 
VDD(V) Min Typ Max Unit 

Operating Power 
Supply Voltage 
(including a 
standby mode) 

VDDO) VDD 0 . 9 2 J U S £ 

Tcyc <67^s 
4.5 6.0 

V 

Operating Power 
Supply Voltage 
(including a 
standby mode) VDD (2) VDD 1.84/iSSJ 

Tcyc<67^s 
4.0 6.0 

V 

Operating Power 
Supply Voltage 
(including a 
standby mode) 

VDD (3) VDD 29.4//SSK 
Tcyc <67PS 

3.0 6,0 
V 

Operating Power 
Supply Voltage 
(including a 
standby mode) 

VDD (4) VDD 
4.19MHz OSC oscil-
lation = stop 
32kHz OSC oscil-
lation •= active 

2.7 6.0 

V 

Memory backed-up 
Power Supply 
Voltage 

VST VDD Full standby 
mode (HOLD 
mode) 

1.8 6.0 
V 

To be continued on the next page. 

No. 3117-9/28 



LC65204A 

C o n t i n u e d f r o m t h e p r e c e d i n g p a g e . 

A l l o w a b l e O p e r a t i n g R a n g e a t Ta = - 3 0 °C t o + 7 0 ' C , Vss = 0V 

P a r a m e t e r S y m b o l 
A p p l i e d P ins 
and R e m a r k s 

C o n d i t i o n s 
L i m i t s 

U n i t 
P a r a m e t e r S y m b o l 

A p p l i e d P ins 
and R e m a r k s 

C o n d i t i o n s 
VODCV) M i n T y p M a x U n i t 

Input 'H'-level 
Voltage 

VIH(I) 
OD type port pins 
F2 to F0 

Output Nch (N-channel) 
Tr.(transistor)OFF 3 .0 to6 .0 0.80VDD 13.5 

V 

Input 'H'-level 
Voltage 

VH(2) PU type port pins 
F2 to F0 Output Nch Tr. OFF 3 .0 to6 .0 0.80VOD VDD 

V 

Input 'H'-level 
Voltage 

VIH(3) Ports A and B Output Nch Tr. OFF 3 .0 to6 .0 1.9 VDD 

V 

Input 'H'-level 
Voltage 

VIH(4) Ports C and D Output Nch Tr. OFF 4 .5 to6 .0 0.80VDD VDD 
V 

Input 'H'-level 
Voltage 

VIH(4) Ports C and D Output Nch Tr. OFF 

3 .0 to6 .0 0.85VDO VDD 
V 

Input 'H'-level 
Voltage 

VIH (5) OSCI,START,PF3/ 

INTO, ILMTI {Note 1) 

See Fig, 5 (applies to 
OSC1 only). Output Nch 
Tr, OFF (applies to 
other pins than OSCI). 

3 .0 to6 .0 0.80VDD VDD 

V 

Input 'H'-level 
Voltage 

VIH(6) RES 1 8 to6.0 0.80VOD VDD 

V 

Input 'L'-level 
Voltage 

VILO ) Port pins F2 to F0 Output Nch Tr. OFF 3 .0 to6 .0 V s s 0.20VDD 

V 

Input 'L'-level 
Voltage 

VIL (2) Ports A and B Output Nch Tr. OFF 4 .5 to6 .0 V s s 0 .5 

V 

Input 'L'-level 
Voltage 

VIL (2) Ports A and B Output Nch Tr. OFF 

3 .0 to6 .0 V s s 0.35 

V 

Input 'L'-level 
Voltage 

VIL (3) Ports C and D Output Nch Tr, OFF 3 .0 to6 .0 V s s 0.40VDD 
V 

Input 'L'-level 
Voltage 

VIL(4) TEST 4 .5 to6 .0 V s s 0.30 VDD V 

Input 'L'-level 
Voltage 

VIL(4) TEST 

3 . 0 t o 6 0 VSS 0.25VDO 

V 

Input 'L'-level 
Voltage 

VIL(5) O S C I , RES, PF3 / 
INTO, INT1 (Note 0 

See Fig. 5 (applies to 
OSCI only). Output Nch 
Tr, OFF (applies to „ 
other pins thanOSCI). 

3 .0 to6 .0 Vss 0.20VOD 

V 

Input 'L'-level 
Voltage 

VIL (6) S T A R T 1 .8 to6 .0 V s s 0.20 VDD 

V 

Instruction Cycle 
Time Tcyc (Note 2) (Note 2) 0.92 67 mS 

M
ai

n 
C

lo
ck

 
E

xt
er

na
l 

In
pu

t 
C

on
di

tio
ns

 

Frequency Fxosc O S C I (Note 2) 3 .0 to6-0 2 .0 4.33 
MHz 

M
ai

n 
C

lo
ck

 
E

xt
er

na
l 

In
pu

t 
C

on
di

tio
ns

 

Pulse Width T w o s c c h 

TWOSCCL 

O S C I 

See Fig. 5. 4 .5 to6 .0 70 

n s 

M
ai

n 
C

lo
ck

 
E

xt
er

na
l 

In
pu

t 
C

on
di

tio
ns

 

Pulse Width T w o s c c h 

TWOSCCL 

O S C I 

See Fig. 5. 

3 .0 to6 .0 140 
n s 

M
ai

n 
C

lo
ck

 
E

xt
er

na
l 

In
pu

t 
C

on
di

tio
ns

 

Rise and 
Fall Times 

Toscr 

Tosc f 

O S C I 

See Fig. 5. 3 .0 to6 .0 30 
ns 

( N o t e 1) T h i s does n o t a p p l y t o t h e c a s e w h e r e t h e A C z e r o c r o s s d e t e c t i o n c i r c u i t has b e e n i n t e r n a l l y a d d e d 
t o t h e INTO p i n by t h e user o p t i o n d a t a . 

( N o t e 2) F r e q u e n c i e s a r e c l o s e l y r e l a t e d t o p o w e r supp l y v o l t a g e s a n d i n s t r u c t i o n c y c l e t i m e s . So t h e y 
s h o u l d be s t u d i e d in c o n n e c t i o n w i t h s u p p l y v o l t a g e s and c y c l e t i m e s . 
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3. Electrical Characteristics at Ta = -30 °C to +70 "C, Vss = 0V 

Parameter Symbol Applied Pins 
Conditions 

Limits 
Parameter Symbol and Remarks Conditions 

VoD(V) M in Typ Max U n i t 

Input 'H'-level 
Current 

IIH(1) OD type port pins 
F2 to F0 

Output Nch (N 
channel) Tr. 
(transistor) OFF 
(including Nch Tr. 
OFF leakage 
current). Vin=+13.5V 

2.7to6.0 +5.0 

IIH(Z) ODtype ports A and 
B, and OD type port 
pin F3 (including 
multi-functional 
port pins INTO, 
TNTT and START) 
(Note 1) 

Output Nch (N 
channel) Tr. 
(transistor) OFF 
(including Nch Tr, 
OFF leakage 
current). Vin=VpD 

2.7to6.0 + 1.0 

IIM (3) RES V i n = V o o 2.7to6.0 + 1.0 
IIH<4) OSC1,X1 V i n = V o D 2.7to6.0 + 10 
IIH(5) OD type ports C and 

D 
Output Pch Tr OFF. 
Vin = VQQ 

2.7to6.0 +30 + 100 

Input 'L'-level 
Current 

IJLO) OD type ports A, B 
and F (including 
multi-functional 
port pins INTO, 
INT1 and START) 
(Note 1) 

Output Nch Tr. OFF. 
Vin = Vss 

2.7to6.0 - 1 . 0 

YUA 

IIL(2) PU type ports 
A ,B and F 
(including multi-
functional port 
pins INTO.TNTT 
and START) 
(Note 1) 

Output Nch Tr. OFF. 
Vin = Vss 

2.7to6.0 - 1 . 0 - 0 . 5 

mA 

|IL(3) RES Vin = Vss 2.7to6.0 - 6 0 - 2 5 
In (4) OSC1.X1 Vin = Vss 2.7to6.0 - 1 0 
hl(5} OD type ports C and 

D 
OutputPch(P 
channel) Tr. 
(transistor) OFF 
(including Pch Tr. 
OFF leakage 
current). Vout 
VDD - 40V 

2,7to6.0 - 3 0 fifK 

Output 'H'-level 
Voltage 

V O H ( 1 ) PU type ports A, B 
and F 

IOH = -50/JA 4.5to6.0 VDO-1-2 

VOH(2) PU type ports A, B 
and F 

L0H = —10J"A 3.0to6.0 V D D - 0 . 5 

VOH(3) Ports L, M, N and 
0, and port pin PO 

IOH= —20mA 4.5to6.0 VDO-2.1 

VOH(4) Ports L, M, N and 
0 , and port pin PO 

IOH= —1 .OmA 3.0to6.0 V D D - 1 . 0 Ports L, M, N and 
0 , and port pin PO 

lOHS of other 
ports < -1mA 

V 

VOH(5) Ports C, D and K IOH = — 5 mA 4.5to6.0 V D O - 1 . 8 

VOH(6) Ports C, D and K 1 OH = — 1 .OmA 
iOHs other H 
ports < -1mA 

3-0to6.0 VDO—1.0 

Output 'L'-level 
Voltage 

VOL(1 ) Ports A, B and F IOL= 5 mA 4-5to6.0 1.5 Output 'L'-level 
Voltage 

VOL(2) Ports A, B and F lOL — 1 .OmA 
lOLS of other 
ports < 1mA 

3.0to6.0 0.5 
V 

To be continued on the next page. 
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Continued from the preceding page. 

Electrical Characteristics at Ta = -30 "C to +70 "C, Vss = OV 

Parameter Symbol Applied Pins 
Conditions 

L imi ts 
Parameter Symbol 

and Remarks Conditions 
VDDCV) Min . Typ Max Unit 

Output 'L'-level 
Current (the 
current produced by 
pull-down 
resistors) 

lOL PD type ports C, D, 
K, L , M, N andO, 
and PD type port 
pin P0 

Output Pch (P channel) 
Tr. (transistor) OFF 
Vout=3.0V 
Vp = —35 V 

5.0 190 362 844 

Output OFF Leakage 
Current 

loff(l) OD type ports K, L, 
M, N and 0 , andOD 
type port pin PO 

Output Pch (P channel) 
Tr. (transistor) OFF 
Vout=Voo 

3.0to6.0 30 

1 of f (2) OD type ports K, L, 
M, N and 0 , and OD 
type port pin PO 

Output Pch (P channel) 
Tr. (transistor) OFF 
Vout=Voo-40V 

3.0to6.0 - 3 0 

Pull-up MOSTr. 
Resistance 

Rtru PU type ports A, B 
and F 

Output Nch (N channel) 
Tr. (transistor) OFF 
VlN= 0 V 

5.0 8 12 30 
kQ 

Pull -up Resistor Ru RES V I N = 0 v 5.0 100 400 kQ 
Pull -down Resistor Rd PD type ports C, D, 

K, L , M, N and 0 , 
and PO type port 
pin PO 

Output Pch (P channel) 
Tr. (transistor) OFF 
Vout=3.0V 
Vp = —35 V 

5.0 45 105 200 
kQ 

Hysteresis Voltage VHYS Port F and port 
pins INTO.TNTT 
RES and START 
(Note 1) 

3.0to6.0 0.1 VDD 

V 

Input Clock 
Cycle 

TCKCY( I ) SCK See Figure 7. 4.0to6.0 0.8 

Output Clock 
Cycle 

TCKCY(Z) SCK See Figure 7. 4.0to6.0 2. OX 

TCYC 

Input Clock 
' L ' - l eve l 
Pulse Width 
(Note 5) 

TCKL(1) SCK See Figure 7, 4.0to6.0 0.3 

8 
o 

IS 
a> 

Output Clock 
'L ' - level 
Pulse Width 

TCKL(2) SCK See Figure 7. 4.0to6.0 TCYC 

to 
Input Ctock 
'H'-level 
Pulse Width 
(Note 5) 

TCKH(1) SCK See Figure 7. 4.0to6.0 0.3 

/j s 
Output Clock 
'H ' - leve l 
Pulse Width 

TCKH(2) SCK See Figure 7. 4.0to6.0 T C Y C 

3 Q. _C 

Data Setup 
Time 

TICK SI With reference to the 
rising edge of the SCK 
signal. 
See Fig. 7. 

4.0to6.0 0.2 

£ 
Data Hold 
Time 

TCKI SI 

With reference to the 
rising edge of the SCK 
signal. 
See Fig. 7. 

4.0to6.0 0-2 

S
er

ia
l 

O
ut

pu
t Output Delay 

Time 
TCKO SO With reference to the 

falling edge of the SCK 
signal. 
External resistance: 1 
kohm. External capaci-
tance: 50pF. See Fig. 
7. 

4.0to6.0 0.5 

To be continued on the next page. 
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Continued from the preceding page. 

Electr ical Characterist ics at Ta = -30 °C to +70 'C, Vss = OV 

Parameter Symbol Applied Pins 
and Remarks 

Conditions , 
Limits 

Unit 
Parameter Symbol Applied Pins 

and Remarks 
Conditions , 

V D D ( V ) Min Typ Max Unit 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

Input 
Frequency 

FZIN Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

(1) At open drain 
output 

(2) A t self-bias ON 
(3) See Fig.8. 

4.5to6.0 

40 1000 
Hz 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

Input Voltage VziN 

Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

(1),(2),(3) Coupl-
ing capacitance = 
IjuF 

4.5to6.0 

1.0 2.4 
V p - p 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

Detection 
Error 

VZA 

Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

(1),(2),(3) 60Hz 
sinewave signal 
input 

4.5to6.0 

±100 
mV 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

Input Current LLHZ 

Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

(D. CD. (3) 
V I N — V D D 

4.5to6.0 
+40 

/ /A 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

Input Current 

ILLZ 

Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

G).(D,(D 
V|N = VSS 

4.5to6.0 

- 4 0 
/ /A 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

Threshold 
Voltage 

V t * A C M 

Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

CP, 

4.5to6.0 

0.3VOD 0.7 VDD 

V 

A
C

 Z
er

o 
C

ro
ss

 
D

et
ec

tio
n 

In
pu

t 
C

h
a

ra
ct

e
ri

st
ic

s 

'L '- level Input 
Threshold 
Voltage 

V t * A c i 

Apply to the case 
where the AC zero 
cross detection 
c i rcui t has been 
internally added to 
the PF3/INT0pin by 
the user option 
data. 

CD, ®. (D 

4.5to6.0 

V T * A C M 

- 0 . 2 
V 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 Comparison 

Accuracy 
VCECON ADOtoAD? A V + = V D D 

A V ~ = V S S 

5.0 
±1096 

± 1 ± 2 LSB 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 

Threshold 
Voltage 

VTHCON 

ADOtoAD? 

5.0 
±1096 

A V - AV+ 

V 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 

Input 
Voltage VlNCON 

ADOtoAD? 

5.0 
±1096 

A V " AV+ V 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 

Reference 
Input 
Voltage 

AV+ AV+ 
5.0 

±1096 

A V " VDD 

V 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 

Reference 
Input 
Voltage A V " A V -

5.0 
±1096 V s s AV+ 

V 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 

Conversion 
Time 

Tcc Comparator speed 
1/1. 
A t 12 X T C Y C . 

5.0 
±1096 

11 

( T C Y C = * 

0.92* IS) 

96 
( T C Y C = 

8ms) 
fj s 

C
om

pa
ra

to
r 

C
ha

ra
ct

er
is

tic
s 

(w
ith

 
A

D
 c

on
ve

rt
er

 
in

 c
om

pa
ra

to
r 

m
od

e)
 

Conversion 
Time 

Tcc 

Comparator speed 
1/2. 
A t 23 X T C Y C -

5.0 
±1096 

21 
( T C Y C — 

0 .92 / /S ) 

92 
(TCYC = 

4/us) 

fj s 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Resolution 

5.0 
±1096 

8 B i t 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Absolute 
Accuracy A V + = V D D 

A V - = V S S 

5.0 
±1096 

± 1 ± 2 

LSB 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Zero Scale 
Error 

Ezs 

A V + = V D D 

A V - = V S S 

5.0 
±1096 

± 1 
LSB 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Full Scale 
Error 

EFS 

A V + = V D D 

A V - = V S S 

5.0 
±1096 

± 1 

LSB 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Conversion 
Time TCAD AD speed 1/1. 

A t 26 X T C Y C 

5.0 
±1096 

24 
( TCYC— 

0.92^s) 

208 

(TCYC = 

80s) 
// s 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Conversion 
Time TCAD 

AD speed 1/2. 
AT 51 X T C Y C -

5.0 
±1096 

47 
( T C Y C = 

0.92/^s) 

204 
(TCYC — 

4/is) 

// s 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Reference 
Input 
Voltage 

AV+ AV+ 

5.0 
±1096 

AV~ VDD 
V 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Reference 
Input 
Voltage A V - A V " 

5.0 
±1096 

V s s AV+ 
V 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Reference 
Input Current 
Range 

IRIF AV+, A V " AV+ = VDD 

AV~ = Vss 

5.0 
±1096 

75 150 300 
uf\ 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Analog Input 
Voltage Range 

VAIN ADOtoAD? 

5.0 
±1096 

A V " AV+ 
V 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Analog Port 
Input Current 

IAIN Port pins ADO to 
AD7 (with the 
output c i rcui t of 
the Input/output 
mult i - funct ional 
port pins set to OD 
type) 

Including output 
OFF leakage cur-
rent. 

V A I N - V D D 

5.0 
±1096 

1 

A
D

 
C

on
ve

rs
io

n 
C

ha
ra

ct
er

is
tic

s 
(A

D
 c

on
ve

rt
er

 
in

 A
/D

 
m

od
e)

 

Analog Port 
Input Current 

IAIN Port pins ADO to 
AD7 (with the 
output c i rcui t of 
the Input/output 
mult i - funct ional 
port pins set to OD 
type) V A I N ^ V S S 

5.0 
±1096 

- 1 

To be continued on the next page. 
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Continued from the preceding page. 

Electrical Characteristics at Ta = -30 *C to +70 °C, Vss = OV 

Parameter Symbol 
Applied Pins 
and Remarks Conditions 

Limits 

Unit 
Parameter Symbol 

Applied Pins 
and Remarks Conditions 

VDD (V ] Min Typ Max Unit 
Dissipated Current 
in Normal Operation 
Mode (Note 4) 

IDDOPU) VDD 4.19MHz x 1/1: 
High-speed opera-
tion mode(TQYC = 
0.95 us). And at 
sub clock oscil-
lation 

4.5to6.0 3 6 

mA 

IDDOP(2) VDD 4.19MHz x 1/2: 
High-speed opera-
tion mode ( T c Y C c 

1.9 microseconds). 
And at 32kHz sub 
clock oscillation 

4.5to6.0 2 4 

mA 
IDDOPO) VDD 4.19MHz x 1/32: 

Low-speed opera-
tion mode (TCYC n 

30.5 microseconds). 
And at 32kHz sub 
clock oscillation 

3.0 0.3 1 
mA 

IDDOP(4) VDD 32kHz: Low-speed 
operation mode 
(TCYC=61 
us). 4.19MHz main 
clock = stop 

2.7 0.15 0.5 

mA 

Dissipated Current 
in Standby Opera-
tion Mode (Note 4) 

IDDSTU) VDD 4.19MHz main clock 
= stop. 32kHz sub 
clock oscillation 
(HALT mode) 

6.0 120 400 

PA 

Dissipated Current 
in Standby Opera-
tion Mode (Note 4) 

IDDST(2) VDD 

4.19MHz main clock 
= stop. 32kHz sub 
clock oscillation 
(HALT mode) 

2.7 4 40 

PA 

Dissipated current 
in Full standby 
operation mode 
(Note 4) 

IDDST(3) VDD Full standby mode 
(HOLD mode) 

1.8 1 

PA 

Dissipated current 
in Full standby 
operation mode 
(Note 4) 

IDDST(4) VDD Full standby mode 
(HOLD mode) 

6.0 10 

PA 

M
ai

n 
C

lo
ck

 S
el

f-
os

ci
lla

tio
n 

C
on

di
tio

ns
 

C
ry

st
al

 
O

sc
ill

at
io

n
 Oscillation 

Frequency 
foscx O S C I 

O S C 2 
(Note 3) 

See Fig. i. 
(Note 2) 

3.0to6.0 4.19 
MHz 

M
ai

n 
C

lo
ck

 S
el

f-
os

ci
lla

tio
n 

C
on

di
tio

ns
 

C
ry

st
al

 
O

sc
ill

at
io

n
 

Oscillation 
Stabilizing 
Period 

tMXS 

O S C I 

O S C 2 
(Note 3) See Fig. 3. 

3.0to6.0 

20 ms 

M
ai

n 
C

lo
ck

 S
el

f-
os

ci
lla

tio
n 

C
on

di
tio

ns
 

C
er

am
ic

 
O

sc
ill

at
io

n 

Oscillation 
Frequency 

fOSCCF 

O S C I 

O S C 2 
(Note 3) 

See Fig. 1. 
(Note 2) 

3.0to6.0 

3-92 4.0 4.08 
MHz 

M
ai

n 
C

lo
ck

 S
el

f-
os

ci
lla

tio
n 

C
on

di
tio

ns
 

C
er

am
ic

 
O

sc
ill

at
io

n 

Oscillation 
Stabilizing 
Period 

tMCFS 

O S C I 

O S C 2 
(Note 3) 

See Fig. 3. 

3.0to6.0 

10 
ms 

Su
b 

C
lo

ck
 S

el
f-

os
ci

lla
tio

n 
C

on
di

tio
n 

C
ry

st
al

 O
sc

ill
at

io
n 

Oscillation 
Frequency 

fx XI . X2 
(Note 3) 

See Fig. 2. 2.7to6.0 32.768 

kHz 

Su
b 

C
lo

ck
 S

el
f-

os
ci

lla
tio

n 
C

on
di

tio
n 

C
ry

st
al

 O
sc

ill
at

io
n 

Oscillation 
Stabilizing 
Period 

tsxs See Fig. 4. 10 

s 

(Note 3) For oscil lation constants, refer to Tables 1 and 2. 
(Note 4) The 'dissipated current' does not include the current flowing into the I/O port transistors, pull-

up/pull-down resistors. 
(Note 5) When the internal clock is used, although according to the specifications TCKL(2) and TCKH(2)(=TCYC) 

are output from the SCK pin wi th the minimum clock width, there are cases where their clock widths 
become shorter than TCYC due to the value of the pull-up resistor. However, i t is necessary to select 
a value for the pull-up resistor so that even at the minimum, these clock widths exceed the 0.3 JJS 
stipulated for TCKL(1) and TCKH(1). 
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0SC1 0 S C 2 

— O — 
_i_ Crystal or 

C01 ceramic C02 
resonator 

X 1 X2 

CXI 
X'tal _ L 

X 
C X 2 

Fig. 1 Main clock osci l lat ion c i rcu i t Fig. 2 Sub clock crystal oscil lation c i rcui t 

Table 1. Guaranteed constants for 
Main clock oscil lat ion 

Table 2. Guaranteed constants for 
sub clock oscil lation 

Oscillation 
type Supplier Oscillator COI C02 

194304 MHz 
crystal osc 

Kinsekl 
HC-49/U 
CL=13.2PF 

15pF 15pF 
194304 MHz 
crystal osc Nippon 

Denpa 
AT-51 
CL=16PF 

22pF 22pF 

4.0MHz 
ceramic 
resonator osc 

Murata 
CSA4.00MG 33pF 33pF 

4.0MHz 
ceramic 
resonator osc 

Murata 
CST4.00MGW Not 

required 
Not 
required 

4.0MHz 
ceramic 
resonator osc Kyocera 

KBR-4.0MS 33pF 33pF 

4.0MHz 
ceramic 
resonator osc Kyocera 

KBR-4.0MES Not 
required 

Not 
required 

* 1 

* 1 

C01 and C02 tolerance: Within ±10% (including wire 
capacitance) 
C|_: Internal load capacitance of a crystal osci l l -
ator 
*1: Three-pin (C internally provided) ceramic 
resonator 

VDD 

/ 
/ 

OSC 

/ 

VDD LOW limit 

OV 

Oscillation stabilizing period 

tMXS or tMCFS 

Fig. 3. Main clock osci l lat ion stabi l iz ing period 

Oscillation 
type Supplier Oscillator CXI CX2 

32.768kHz 
crystal osc Kyocera 

KF-38G-
12P0200 
CL=12PF 

15pF 15PF 

C|_: Internal capacitance of a crystal oscillator 
CX1 and CX2 tolerance: Within ±10% (including 
wire capacitance) 

Stabilized oscillation 

VDD 

/ 
X 

Oscillation stabilizing period 

h 

VQQ low limit 

OV 

Stabilized oscillation 
tsxs 

Fig.4. Sub clock oscil lation stabil izing period 

0SC1 0SC2 I 

n r 
External clock input OPEN 

VDD 

Fig.5. Input waveform of input clock (for main 
clock) 
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R E S 

T 
I C R E S ( = 0 . 1 J I F ) 

Fig. 6. Reset Circui t 

(Note) 
If power stabil izing t ime is 
zero, the reset t ime wi l l be 
10msto 100mswith the C R E S = 
0.1JUF. 
If the power stabil izing period 
is rather long, the C R E S value 
should be set properly so that 
the reset t ime period can be 
longer than the main clock 
oscil lation stabil izing period. 

test point 

VDD 

1 kfi 

50pF 

Serial output load 

SCK 

s i 

so 

0.20 VOD (input) 
0.5V (output) 

tCKCY 

tCKL 
tCKR 

/ 
lirif 

ICKO 

v : 

VDO-1V 

0.5V 

tCKH 

Irtf i 

tCKF 

0.B0 Voo (input) 
VOO-1V (output) 

Fig. 7 Serial clock t iming 
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! PF3/INT0 

<AC zero cross detection> 

exactly to the AC zero-crossing point. 

< A C zero cross t i m i n g > 

Rising edge detection 
and output 

Synchronization pulse 
generation circuit 

-I h 
Synchronization delay = 0 to 1 *Tcyc 

Fig. 8 AC zero cross detection 
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LC65204A Instruction Set (by Function) 
Convention 
A C : Accumulator PC Program Counter 
A C t : Accumulator bit t STACK S T A C K register 
C F ; Carry Flag b A t , bHa, 

S T A C K register 

C T L : ConTrcL register b l a Working register 
MSTEN MaSTerinterrupt ENable flag ZF Zero Flag 
DP • : Data Pointer ( ) I ) Indicates the content. 
E : E register — Transfer operation and its direction 
bFn Flag bit n + Addition 
M : Memory - Subtraction 
M (DP) Memory address specified by DP And 
P (DP L ) : Input/output port specified by DPL V Or 
GP (DP) : Pseudo port specified by DP V Exclusive Or 

w £ 
u 

Operation Code 

D ? D 6 D J D « 

I 0 0 

DJ D?DIDO 

0 0 0 0 

Operations 

AC — 0 

Operating Description 

Resets AC to 0. 

Affected 
STS 
fleg(a} 

0 0 0 1 CF - 0 Resets CF to 0. 
SIC Sat CF 0 0 0 1 CF - 1 

Complement AC 1 1 1 0 1 0 1 1 AC -FTCL Invert) ell AC bits. 

Inc»emenr AC 0 0 0 0 1 1 1 0 AC - ( A C ) + 1 Increment) AC by 1. 

Decrement AC 0 0 0 0 AC —(AC) - 1 Decrements AC by I. 

Rotate AC leti 
through CF 0 0 0 0 ACO—LCF|, ACN+1 — 

|AC«). C F - ( A C J ) 
Rotates AC lelt through CF. F CF 

Transfer AC lo E 0 0 0 0 E -[AC! Transfers AC to E. 

Exchange AC with E (AC|S(EI Exchange the contents of AC end E. 

I n c e m e n i M 1 1 1 0 M ( D P ) - C M ( O P ) ) + 1 Increments M(0P) by I. 

Decrement M M ( D P ) - C M ( D P ) ) - 1 Decrements M(OP) by 1. 

H 
W 

SMB bit Sci M data b<i 1 0 B i Bq M(DP. B I B O ) - 1 
Sets the H(OP) bit specified by BlBO. 

Resei M dais b»t 0 0 1 0 1 0 B i Bq MtDP.Bi Bo) — 0 
Resets the M(DP) bit specified by 
B|B0. 

Add M 10 AC 0 1 1 0 0 0 0 0 A C - ( A C ) + C M ( D P ) ) 
Adds AC and M(OP) In binary and sets 
Its sum in AC. F CF 

Add M to AC with CF 0 0 1 0 0 0 0 0 A C - ( A C ) + ( M ( D P ) ) 
+ (CF) 

Adds AC and M(OP) with CF In binary 
and sets Its sum In AC. 

OA A Decimal a d i u i t AC 
i n add i t i on AC - IACL + 6 Adds e to AC. 

DAS 

E XL 

AND 

Dec imal a d i u i i AC 
>n sub t rac t ion AC —(AC) + I 0 Adda 10 to AC. 

Exclusive or M to AC 0 1 0 1 AC- (AC) V CM (DP)) 
Logically exclusive-Ore AC end M(DP) 
and sets Its logical exclusive sum In 
AC. 

And M io AC 1 I 0 0 1 1 1 AC—(AC)A(M(DP)) Logically Ands AC and M(DP) and sets 
Its logical product In AC. 

OR Or M to AC 1 1 0 0 1 0 1 A C - ( A C ) V ( M ( D P ) ) 
Logically Ors AC and M(OP) and seta 
Its logical cum In AC. 

Comparet AC with M(DP), end sets or 
resets CF and ZF according to the 
result. 

Compaie AC with M T 0 1 1 CM(DP)) + ( A C ) + I 

Comparison result Cf ZF 
CM (DP)) >|AC) 0 0 
CM (DP)) =( ACI I 1 
(M(DP)K(ACI 1 0 

Compaie AC with 
immediate data 

0 0 1 0 
0 1 0 0 

1 1 0 0 
I j l j l » lo 

l j l j l | l 0 +[AC) + 1 Compares AC with Immediate data 
I]'?11'Oi and aeta or resets CF end 
ZF according to the result. 

ZF CF 

Comparison result CF It 

1 ] 1 ; 1 1 l0>(AC) 0 0 
l j l | It >0 = 1 AC) 1 1 
I j l j It lo<<ACI 1 0 

Compaie DPi with 
immediate data 

0 0 1 0 
0 1 0 1 

1 1 0 0 
' J I 2 ' L ' 0 

iDP11 V I )I 2 I I l0 Compares DPi_ with Immediate data 
I3I2I1I0. 

Load AC with 
Immediate data •j I? <0 AC - I j l l l | lr Load Immediate data I3I2I1I0 Into AC. 

Store AC to M 0 0 0 0 M(DP)-(AC) Store AC to M(DP). 

load AC Irom M 0 0 0 1 AC—(M(DP)) Load M(0P) Into AC. 

Exchanges the content) o l AC and 
M(DP), then logically exclualve-Ors 
(DPH) and Immediate data OM2M | MO and 
finally replaces DPH with the logical 
exclusive »um. 

Exchange AC with M 
then modHr DPh 
with immediate data 

1 0 1 0 0 MjM,M0 (AC)S(M(DP) ) 
DPH-(DPH) V 

0 M ] MI MO 

Enchsnge AC with M 1 0 1 0 0 0 0 0 (AC) I= CM (DP)) Exchanges the contents of AC and 
M(OP). 

Exchange AC wiihM 
Ihen incemeni DPi 

1 1 I 0 (AC) = CM(DP)) 
DPL-(DPL) + 1 

Exchanges the contents of AC and 
M(DP) and then Increment) OP|_ by 1. 

XD E»change AC with M 
then decrement DPi 

(AC) S CM (DP)) 
DPL-(DPj-1 

Exchanges the contents of AC and 
M(DP) and then decrements DP l by 1, 

RT6L Read 1 able data i t o m 
p i o g ' a m ROM 

0 » 1 0 AC. E — BOM 
(PCh.E. ACI 

Replaces the PC low-order 8 bits with 
E and AC. and then loads the contents 
of the ROM address specified by the 
new PC contents Into AC and £. 
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Branch Instructions Jump and Subroutine Instructions Flag Manipulation Instructions Working Register Manipulation Instructions Data Point 
Instruction; 
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LC65204A 

p 
Mnemonic 

Operation Code 
K N Operation* Operating Description 

Affected 
STS 
f l . f lW 

Remarks 

S 
Mnemonic 

D 7 D S 0 5 D « D J D I D I D o M a U 
Operation* Operating Description 

Affected 
STS 
f l . f lW 

Remarks 

BC add' Branch on CF 0 0 1 1 
P?P«PSP« 

1 1 1 0 
P , P , P , P 0 

2 2 PCH»0~P7P6PSP< 
P J P I P I P O 

II C F = 1 

MaKei program branch to 0 specified 
add re is In the seme page If CF Is 
set. Note the I Immediate data P7P8 
PsP«P3P2fiP0 '» u»d to specify ad-
dr asset. 

BMC addr Branch on no CF 0 0 1 1 
P7P«PJP« 

1 1 1 1 
P 3 P 2 P , P 0 

2 2 PC71.0—P7PRPSP4 
P J P J P J P O 

H C F = 0 

Makes program branch to a spec ti led 
address In the same page If CF is 
reset. Note that Immediate data 
P7P8P5P«P3P2P1P0 to specify 
addresses. £ | 

? 
BZ add' Branch on ZF 0 1 1 1 

P ;PSPSP« 
1 1 1 0 

P J P J P I P 0 

2 2 PC7i©0—P7 PS PJ P^ 
P J P J P I P O 

II Z F - 1 

Makes program branch to a specified 
address In the aame page If ZF J« 
set. Note that Immediate data P7 
P6P5P<P3P2P|P0 l> u » d to specify 
addresses. 

£ 
W 
£ 

BNZiddr Branch on no ZF 0 0 1 1 
P? PS PiP* 

1 1 1 0 
P j P ? P i P O 

2 2 P C 7 » O - P 7 P 6 P S P 1 

P J P J P I P o 
II Z F - 0 

Makes program branch to a specified 
address In the same page If ZF la 
reset. Note that Immediate data 
P7PBP5P*P3P2P1P0 used to Specify 
addresses. 

BFn addr Branch on Hag bil 1 1 0 1 
P 7 P 6 P S P 4 

n j n J n i n o 
P j P 2 P | P o 

2 2 PC7TOO-P7P6P5P4 
P , P , P , P O 

II b F n = 1 

Makes program branch to a specified 
address in the tame page It a speci-
f ied nag b i t (one of the IB f lag 
bi ts) In register bank b (already 
selected) Is set. Note that Immediate 
data n3n2n1nO Is used to specify the 
desired f lag b i t and another Im-
mediate data P7P6P5P«PaP2P |Po«sed 
to specify the desired aodresa. 

The mnemonic 
changes from 
BFOto BFIS 
according to 
the values of 
n. 

BNZ Bddr Branch on no 1 lag bil 1 0 0 1 
P 7 P 6 P S P , 

n j n j n | n o 
PJPJPLPO 

2 2 PC7W0*-P7 PFT PJ P< 
P J P 2 P , P 0 

11 b F n - 0 

Makes program branch to a speciiied 
address Inthe tame p*ge II i speci-
fied Hag bit (one of the flag 
bits) In register bank b (already 
selected) Is reset. Note thst im-
mediate data njnanirv) Is used to 
specify the dsflred flag bit and 
another Immediate data PTP6PSP< 
^>JFPJP<> ueed to speclly t M dSslfed 

The mnemonic 
chanoes from 
BNFvto BNF15 
according to 
the values of 
n. 

IP Input por l io AC 0 0 0 0 1 1 0 0 1 1 A C - [ P ( D P L ) ) or 
[OP(DP) ) 

Inputs date to AC from the port 
P(DPL) or pseudo port GP (DP). 

Z F 

& ! OP Oulpul AC lo port 0 1 1 0 0 0 0 1 1 1 P(OPL) or — (AC) 
CP (DP) 

Outputs data to the port P(DPL) or 
pseudo port GP(DP) from AC. 

2 

1 
1 

SPB bil Sel port brt 0 0 0 0 0 1 B i B o 1 2 P(DPL.BIBO) - 1 
or CP(DP. B1B0) 

Sets a speci f ied bit of the por t 
PfDPi ) or pseudo port_GP (DP). Note 
that [immediate data B1B0 is used to 
specify the desired port b i t . 

If executed, 
the ContenJ 
o f t h e E 
register will 
be destroyed. 

| 
RPB bil Resel porl bit 0 0 1 0 0 1 B , B o 1 2 P(DPL.BIBO) * - 0 

or OP (DP. 91 Bo) 
Resets a specified bit of the port 
PfDPi) or pseudo port GP (OP). Note 
that immediate deta BiBo Is used to 
specify the desired port bit. 

ZF If executed, 
the c^ntenJ 
register will 
be destroyed. 

G 

SCTL bil Sel control regisler 
bil 

0 0 1 0 
1 0 0 0 

1 1 0 0 
B J B J B I B 0 

2 2 CTL. B J B I B I BO - 1 
or 

M S T E N - 1 

Sets a specified bit of the control 
register (Individual Interrupt eneb e 
frag) or the master Interrupt enable 
f lag. Note that Immediate data 
630281 Bo l i used to specify the 
desired bit. 

* 2 

I 
* 

RCTL bil Reset conlrol register 
bil 

0 0 1 0 
1 0 0 1 

1 1 0 0 
8 } B ; B | Bo 

2 2 CTL. BJBZBIBO - 0 
of 

M S T E N - 0 

Resets s specified bit of the control 
register (Individual Interrupt enable 
flag) or the master Interrupt enable 
f laa. Note that Immediate data 
B302010.O la used to specify the 
desired bit. 

Z F * 2 

O HALT Hall 1 1 1 1 0 1 1 0 I 1 Hall, Hold Places the chip In the standby mode. 

NOP No operation 0 0 0 0 0 0 0 0 1 1 No operation The CPU runs Idle for one machine 
cycle. 

*1: If two or more LI or CLA Instructions are executed continuously, only the first Instruction will be 
executed normally. However, the Instructions following the first wi l l be handled as the NOP Instruc-
tions. 

• 2 : B 3 8 2 B I B 0 = OOOOB to 1000B 
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On the LC65204A user mask option code specification 

Overview 
The user mask option data for the LC65204A should be stored to an EPROM as well as program code and then 
sent to Sanyo. 
With the Sanyo cross assembler for the LC65204A, the user is allowed to specify option codes in the 
conversation mode and the user option data can be set in an EPROM properly with ease. 
If the Sanyo cross assembler is not used, the option code should be specified in the following manner 
(this corresponds to the format of the cross assembler): 

EPROM address map 

0 0 0 0H 

OFFFH 
1 0 0 0H 
1 00 1 H 
1 0 0 2 H 
1 0 0 3 H 
1 004 H 
1 0 0 5 H 
1 0 0 6 H 
1 0 0 7 H 
1 0 0 8H 
1 0 0 9H 
1 0 0 AH 
1 0 OBH 
1 0 0 C H 
1 OQDH 
1 0 0 E H 
1 0 0 F H 
1 0 1 OH 
1 0 11 H 

Program code area (4Kbytes) 

Option code area 

1 F F F H 
indicate the areas that 
should be f i l led with "00". 
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Contents of User option codes 

2? 2o 

1 000 H 

Main clock oscillation option 
00 Two-pin CF oscillation 
01 Two-pin X'tal oscillation 
1 0 No assigned (unselectable) 
1 1 External clock 

Sub clock oscillation option 
00 Two-pin X'tal oscillation 
01 Unused 

J 1 J Not assigned(unselectable) 

Port C output level at the initial reset 
1 0 V level output 
' — 1 'H' level output 

Port D output level at the initial reset 
r — 0 'L1 level output 
I 1 'H' level output 

Watchdog timer reset function 
1— 0 Not selected 
I 1 Selected 

AC zero cross input function 
0 INTO input mode 
1 AC zero cross input mode 

2? 20 

1 001 H 0 0 0 0 0 0 0 0 

These bits should always be set to '0'. 

V 2o 

1 0 0 2 H PA3 PA2 PA1 PAO 

Port A output type 
- 0 0 Nch open drain output 
- 01 Pull-up MOS output 

| ^ | No assigned (unselectable) 

V 2o 

1003H PB3 PB2 PB1 PB0 

Port B output type 
- 0 0 Nch open drain output 
- 01 Pull-up MOS output 

| ^ J Not assigned (unselectable) 

To be continued on the next page. 
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Continued from the preceding page. 

2? 20 

1 004H PC3 PC2 PCI PCO 

Port C output type 
— 00 Pch open drain output 
— 01 Not assigned (unselectable) 
— 10 Pull-down resistor output 
— 1 1 Not assigned (unselectable) 

2? 20 

PD3 PD2 PD1 PD0 
* ! 

• Port D output type 
— 00 Pch open drain output 
— 01 Not assigned (unselectable) 
— 10 Pull-down resistor output 
— 11 Not assigned (unselectable) 

2? 20 

1 00 6 H 0 0 0 0 0 0 0 0 

These bits should always be set to '0'. 

1 007H 
27 2 o 

PF3 PF2 PF1 PFO 
* . . . 1 

2? 20 

0 0 0 0 0 0 1 0 0 

Port F output type 
- 00 Nch open drain output 
- 01 Pull-up MOS output 
- 10 
- 1 1 

1 008H 

100BH 
i 

These bits should always be set to '0\ 

Not assigned (unselectable) 

(Note) Be sure to set the output type of 
the PF3 port pin to OD if the AC 
zero cross input mode has been 
selected with the AC zero cross 
input option. 

27 2° 

PK3 PK2 PK1 PKO . . i . 
• Port K output type 

00 P c h °P e n d r a ' n output 
— 01 Not assigned (unselectable) 
— 10 Pull-down resistor output 
— 1 1 Not assigned (unselectable) 

To be continued on the next page. 
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Continued f rom the preceding page. 

V 2o 

1 00DH PL3 PL2 PU PLO 

Port L output type 

- 0 0 P c h °P e n drain output 
- 0 t Not assigned (unselectable) 

— 10 Pull-down resistor output 
— 1 1 Not assigned (unselectable) 

V 2o 

1 OOEH PM3 PM2 PM1 PM0 

2? 2o 

100FH PN3 PN2 PNl i PNO 

Port M output type 
- 0 0 Pch open drain output 

— 01 Not assigned (unselectable) 
- 10 Pull-down resistor output 
- 1 1 Not assigned (unselectable) 

Port N output type 
- 00 Pch open drain output 

— 01 Not assigned (unselectable) 
- 10 Pull-down resistor output 
- 1 1 Not assigned (unselectable) 

2? 2o 

P03 P02 POI POO 
i < Port O output type 

- 0 0 Pch open drain output 
- 0 1 Not assigned (unselectable) 

— 10 Pull-down resistor output 
- 1 1 Not assigned (unselectable) 

2? 20 

1 011H 0 0 0 0 0 0 PPO 

These bits should 
always be set to '0'. 

Port P output type 
— 0 0 P c h °P e n d r a i n output 
— 01 Not assigned (unselectable) 
— 10 Pull-down resistor output 
— 1 1 Not assigned (unselectable) 
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Programming Considerations 

The user application programs for the LC65204A should be developed with the fol lowing considerations in 
mind. 

Item Functions Consideration 

System clock 
mode 

The LC65204A allows the user to select the desired system clock 
source from the following four by software. 
(1) Main clock 1/1 mode (Tcyc = 0.95jus) 
(2) Main clock 1/2 mode (Tcyc = 1.90JJS) 
(3) Main clock 1/32 mode (Tcyc ° 30.6us) 
(4) Sub clock mode (Tcyc = 61us) 
(Note) Main clock = 4.19MHz and Sub clock = 32.760kHz 

The main clock osci l lat ion is always 
required at the system start-up. 
If your application uses the sub clock, 
the clock should be selected. 

System clock 
switching 

The desired system clock mode can be selected by writing data to 
the clock mode flag (CMF: 2 bits) of the system clock control 
register as shown below: 

CMF System clock mode 
0 Main clock 1/32 mode (at the reset) 
1 Main clock 1/1 mode 
2 Main clock 1/2 mode 
3 Sub clock mode 

When the current system clock mode needs 
to be changed, the user should confirm 
that the main clock osci l lat ion has 
become stabilized or that the MCSTP flag 
has been set to '0' in the external clock 
input mode. 
The current system clock mode will be 
switched to the desired mode in 64 cycles 
(64/fMOSC. Max.) after the CMF flag is 
set properly. If the user wants the 
LC65204A to enter a standby mode after 
the system clock switching, the above 
switching time period should be kept in 
mind. That Is, the user should execute 
the HALT instruction after the switching 
time elapses. 

Main clock 
control 
(oscillation 
stop/start) 

The main clock oscillation can be controlled (stop and start) by 
writing data to the MCSTP flag of the system clock control 
register as shown below: 

MCSTP Main clock oscillation mode 
0 Start (at the reset) 
1 Stop 

Be sure not to set the MCSTP to '1' if 
one of the main clock mode has been used 
as the system clock. 
If the MCSTP is set to T , it should be 
confirmed that the sub clock Is already 
specified and the switching time above 
mentioned is over. 
If one of the main clock modes is started 
from the main clock 'stop' mode, i t 
should be confirmed that the MCSTP is set 
to '0' and the main clock osci l lat ion 
stabilizing time period (tMXS or TMCFS) 
is over. 

HALT mode 
start/release 

<Start» 
The HALT mode will be started if the HALT instruction is executed 
with the SLPF flag of the standby control register set to '01. 
Note that the instruction will be processed as the NOP instruc-
tion If one of the following conditions is satisfied. 

If the HALT mode needs to be released 
based on the PB3/START pin level ('H') or 
the interrupt release signal, the WG2 or 
WG3 flag must be set prior to the execu-
tion of the HALT instruction. 

< Release • 
(1) Reset 
(2) The PB3/START pin is set to 'H' with the WG2 = 1. 
(3) The Interrupt release signal becomes active with the WG3 
(4) Time base overflow 

HOLD mode 
start/release 

<Start> 
The HOLD mode will be started if the HALT instruction is executed 
with the SLPF = 1. 

<Release* 
(1) Reset 
(2) The PB3/START pin Is set to 'H' with the WG1 = 1. 

Execute one NOP Instruction before issu-
ing the HALT instruction to place the 
microcomputer In the HOLD mode. 
If the HOLD mode needs to be released 
based on the PB3/START pin level, i t 
should be confirmed that the WG1 flag is 
set and the active osci l lat ion clock 
(either main clock x 1/128 or sub clock) 
Is used as the time base source clock 
prior to the execution of the HALT in-
struction. 
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Item Functions Consideration 

Watchdog reset 
(only in case when 
the optional 
watchdog function 
has been selected) 

The watchdog reset function uses the time base timer to allow 
program upset and watchdog reset. 

• The routine must be included in the user 
application program in order to reset the 
TBF f lag within a certain f ixed t ime 
(maximum time base timer overflow cycle). 
In this case, be sure not to overlap the 
time base interrupt request signal timing 
with the TBF flag reset timing. 

• The active oscillation clock should be 
used as the time base clock source. 

• If the time base interrupt request flag 
(TBF) is set to '1' prior to the HALT 
mode activation, the HALT mode will be 
released due to the time base overflow 
signal and at the same time the watchdog 
reset signal becomes active. In order to 
prevent the watchdog reset at the HALT 
mode release, (1) reset the TBF im-
mediately before executing the HALT 
instruct ion or (2) set the t ime base 
interrupt enable flag (TBEN) and the HALT 
release enable flag (WG3: release due to 
the interrupt) before executing the HALT 
instruction. 

Interrupt 
Enable flag 
(control 
register: 
5 bits) 

• Five flags are provided to control the five interrupt sources 
on one-to-one basis. To enable a certain Interrupt request, its 
corresponding interrupt enable flag must be set. {For this 
purpose, the SCTLO to SCTL7 instructions can be used. Note that 
multiple flag bits cannot be accessed at the same time.) 

• Al l the interrupt enable flags are reset at the system 
reset. 

• No flag is reset after interrupt process-
ing terminates. In resetting a certain 
flag, Issue the RCTL instruction to that 
flag. 

• Al l the flags are reset at the HOLD mode 
start. Set the desired flag after the 
HOLD mode is released. 

In
te

rr
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Interrupt 
request 
flag 

• Five Interrupt request flags are provided to the five interrupt 
sources on an one-to-one basis. These flags are assigned to a 
pseudo port. To reset the flag bits, data is loaded to the AC 
(Accumulator) by the 'BANK + IP1 instructions and then output 
to the port by the 'BANK + OP1 instructions. Note that any bit 
cannot be set. The data bit that corresponds to the flag bit to 
be reset should be set to '0' and the remaining data bits 
should be set to ' l ' . This data should be first set in the AC 
and then output to the interrupt request register by the 'BANK 
• OP' instructions. 

» At the reset, all the flags except for the timer 1 interrupt 
request flag (TM1F) are set to all '0'. 

• The SIOF is reset the moment when the serial data transfer is 
started, 

• No flag Is reset after Interrupt process-
ing terminates. Every time when a certain 
interrupt processing is performed, be 
sure to reset the flag that corresponds 
to the interrupt source. Note that if the 
interrupt request flag needs to be reset, 
it should be confirmed that the master 
Interrupt enable flag, and at the same 
time the individual Interrupt enable flag 
that corresponds to that Interrupt source 
are both reset or either one is reset. 

• AH the flags are reset at the HOLD mode 
start-up. 

• Be sure not to issue the 'BANK • SPB/RPB' 
instructions to the interrupt request 
register. 
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Considerations on Program Evaluation 

• The application programs for the LC65204A should be evaluated on the evaluation chip (LC65999 or 
LC65PG20X/40X) with the following considerations in mind. 
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Item 
Function 

Consideration 
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Item 
Production chip EVA chip 

Consideration 

F
un

ct
io

n 
S

et
tin

gs
 

RAM capacity RAM capacity of 
256 x 4 bits 

The desired RAM capacity can 
be selected by using the RC 
and RC2 pins. 

Set the RC and RC2 pins properly in 
accordance with the production chip RAM 
capacity. 
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 Stack levels 8 levels The desired stack level can 

be set by the STC pin. 
Set the STC pin properly in accordance 
with the production chip setting. 
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Output type of 
ports C and D 

Pch high-voltage withstand 
input/output 

The circui t type of ports C 
and D can be set to the Pch 
h i g h - v o l t a g e w i t h s t a n d 
i n p u t / o u t p u t or t he Nch 
medium-vo l tage w i ths tand 
input/output by the C/FLSEL 
pin. 

Set the C/FLSEL pin properly in ac-
cordance w i t h the p roduc t ion ch ip 
c i rcu i t type. 
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Oscillation 
c i rcui t 

Connect the desired oscil-
lator with pins OSC1, OSC2, 
X1 and X2. 

If the EVA chip board is used 
for program evaluation, the 
desired osci 1 la tor can be 
selected by using the jump 
sw i tch on the board. The 
simulation chip has the same 
opt ional se lec t ion as the 
production chip. 

[EVA chip board] Set the jumper switch 
properly in accordance with the pro-
duction chip option setting, [simula-
t ion chip] Connect the same oscil lation 
as that of the production chip to pins 
OSCI, OSC2, X I and X2. 
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Output level 
of ports C and 
D at the reset 

4 -b i t s imul taneous se lec t . 
The output level of all the 
four bits of the port C or D 
can be set to the 'H1 or V 
at the same time. 

Port C can set to the 'H' or 
'L' by the CHL pin while port 
D by the DHL pin. 

Set the CHL and DHL pins properly in 
accordance with the production chip 
option setting. 
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Watchdog reset 
function 

The watchdog reset function 
based on the t ime base t imer 
can be selected. 

The watchdog function can be 
activated or inactivated by 
using the WDC pin. 

Set the WDC pin properly in accordance 
with the production chip option set t -
ing. 
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AC zero cross 
detection 
c ircui t 

The AC zero cross detection 
c i r c u i t can be in te rna l l y 
added to the PF3/INT0 pin. 

The AC zero cross detection 
c i r c u i t can be in te rna l l y 
activated by the ACZ/INTO 
pin. 

Set the ACZ/ tNTO pin p roper l y in 
accordance with the production chip 
option setting. 

O
pt

io
na

l 
fu

nc
tio

ns
 

Port output 
type: PU and 
OD 

The output type of each port 
pin can be set to the PU or 
OD (on a single-bit manipu-
lation basis). 

No pu l l -up res is tor ou tpu t 
can be selected. Al l the port 
pins are set to the Nch OD 
output type. 

[EVA chip board] Connect the lOkohm of 
external resistor to the target port . 
[Simulation chip] Connect a resistor to 
the target port of the user application 
board. 
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PU resistor This resistor is used w i t h 
the port pin that enters the 
high impedance state (Hi-Z 
OFF) a the 'L'-level output. 

S ince t h i s is a r e s i s t o r 
ex te rna l l y added, the im-
pedance level remains un-
c h a n g e d a t t h e "L' l e v e l 
output. 

On the produc t ion ch ip , only the 
leakage current f lows into the Pch Tr . 
at the 'L* output. However, the current 
f l ow cont inues th rough the pu l l -up 
resistor on the EVA ch ip . Please 
remember. 
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Port output 
type: PDand 
OD 

The output type of each port 
pin can be set to the OD or 
PD (on a single-bit manipu-
lation basis). 

No pull-down resistor can be 
selected. Al l the port pins 
are set to the Pch OD output 
type. 

[EVA chip board] Connect the lOOkohm of 
external resistor to the target port . 
[Simulation chip] Connect the external 
resistor to the target port of the user 
application board. Note that the user 
application board should have its own 
load power supply. 
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E « 
I s I tem 

Funct ion 
Considerat ion 

E « 
I s I tem 

Product ion Chip EVA Chip 
Considerat ion 

C 
O 
FLJ 

Main clock 
osci l la t ion 
constant 

[ C r y s t a l o s c i l l a t i o n ] a n d 
[Ceramic osc i l la t ion] If the 
guaranteed constant l is ted in 
th i s c a t a l o g is used, t h e 
s t a n d a r d o s c i l l a t i o n f r e -
quency is produced. 

[ C r y s t a l o s c i l l a t i o n ] a n d 
[Ceramicosc i l l a t i on ] The EVA 
chip d i f f e r s f r o m the p ro -
d u c t i o n c h i p in o s c i l l a t i o n 
c i r cu i t design and cha rac te r -
i s t i c s . In a d d i t i o n , t h e 
osc i l la t ion may be unstable 
due to wi re capac i tance. 

[ C r y s t a l o s c i l l a t i o n ] and [ C e r a m i c 
osc i l la t ion) Ex te rna l constants should 
be f i n e - a d j u s t e d a c c o r d i n g t o t h e 
eva lua t ion env i ronment . 

O 
CO 
O 

Sub clock 
osc i l la t ion 
constant 

[Crystal o s c i l l a t i o n ] If t h e 
guaranteed constant l isted in 
t h i s c a t a l o g is used, t h e 
s t a n d a r d o s c i l l a t i o n f r e -
quency is produced. 
(19) 

[Crys ta l osc i l l a t ion ] The EVA 
ch ip d i f f e r s f r o m the pro-
d u c t i o n c h i p in o s c i l l a t i o n 
c i r cu i t design and cha rac te r -
i s t i c s . In a d d i t i o n , t h e 
osc i l la t ion may be unstable 
due to wi re capac i tance . 

[ C r y s t a l o s c i l l a t i o n ] E x t e r n a l 
constants should be f ine-ad jus ted ac-
cord ing t o the eva lua t ion env i ronment . 

Osci l la t ion 
frequencies of 
main c lock and 
sub c lock 

The osc i 11at ion f r e q u e n c y 
charac te r is t i cs are shown in 
th is ca ta log. 

The EVA chip d i f f e r s f r o m the 
p r o d u c t i o n c h i p in c i r c u i t 
design and charac te r i s t i cs . 

The de ta i led eva lua t ion should be per -
fo rmed on the ES and CS. 
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Operat ion 
cur ren t and 
Standby cu r -
rent 

The cur rent charac te r is t i cs 
are shown in this ca ta log. 

The EVA chip d i f f e r s f r om the 
p r o d u c t i o n c h i p in c i r c u i t 
design and charac te r i s t i cs . 

The standby cu r ren t cannot be eva luated 
in de ta i l . However , the standby func-
t ion can be c o n f i r m e d in the manner as 
shown in the manual . Be sure t o check 
the standby func t ion in tha t way. The 
cha rac te r i s t i cs should be evaluated in 
de ta i l on the EC and CS. 
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Operat ing 
power supply 
vol tage 

The operat ing power supply 
v o l t a g e r a n g e is s h o w n in 
th is cata log. 

The power supp l y v o l t a g e 
range is l im i t ed t o the the 
range for the EPROM and other 
LSls. 

The EVA chip should operate in the 
opera t ing power supply vo l tage range of 
VDD=5V ±5%. The opera t ing vol tage 
r a n g e o f t h e E P R O M a n d o t h e r 
LSls should not be exceeded. This means 
tha t the func t ions in the en t i r e oper -
a t i n g r a n g e o f t h e p r o d u c t i o n c h i p 
cannot be eva luated. 

Operat ing 
ambient 
tempera tu re 

T h e o p e r a t i n g a m b i e n t 
tempera tu re is shown in this 
ca ta log . 

Guaranteed tempera tu re range: 
10 *C to 40 'C 

The opera t ing t empera tu re range of the 
EVA chip and the s imu la t ion ch ip should 
be f r o m 1 0 ' C to 40 *C. 
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ROM capaci ty The LC652Q4A has the 4Kby te 
ROM. This means tha t the JMP 
and BANK + JMP instruct ions 
a l low program to jump to the 
ent i re ROM area. Note tha t 
t h e SB + JMP i n s t r u c t i o n s 
cannot be used. 

Up to SKbytes of ROM can be 
ex terna l l y added t o the chip. 
The SB + JMP, B A N K + JMP and 
JMP instruct ions a l low p ro -
gram to jump t o the en t i r e 
ROM area. 

It should be c o n f i r m e d tha t the ap-
p l i ca t i on program size is less than 4K 
bytes. 

• No products described or contained herein are intended for use in surgical implants, life-support systems, 
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and 
the like, the failure of which may directly or indirectly cause injury, death or property loss. 

• Anyone purchasing any products described or contained herein for an above-mentioned use shall: 
(D Accept full responsibility and indemnify and defend SANYO E L E C T R I C CO., LTD., its affiliates, 

subsidiaries and distributors and all their officers and employees, jointly and severally, against any 
and all claims and litigation and all damages, cost and expenses associated with such use: 

CD Not impose any responsibility for any fault or negligence which may be cited in any such claim or 
litigation on SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of 
their officers and employees jointly or severally. 

• Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees 
are made or implied regarding its use or any infringements of intellectual property rights or other rights of 
third parties. 
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