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Ὧᶕ  
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 ̧ ᴐ ̔ 

fSYS=32768Hz̔ 2.2V͘5.5V 

fSYS=4MHz̔2.2V͘5.5V 

fSYS=8MHz̔3.0V͘5.5V 

fSYS=12MHz̔ 4.5V͘5.5V 

 ̧ OTP ẏ̔4K¦15 

 ̧ RAM ẏ̔160¦8 

 ̧ 27э I/O  

 ̧ Ьэ ѐ б I/O Ὥ  

 ̧ 2эέ 7 ‍ ѐ ╖ 8ᴁ

/  

 ̧ C/R-F  

 ̧ 16 / ּ ὡ  

 ̧ ȁIRCȁERC  RTC  

 ̧ ᾃ RC ̆ὲ 4MHzȁ

8MHz 12MHz 

 ̧ ╖  

 ̧ LIRC RTC ұ  

 ̧ PFD/ ӊ  

 ̧ ч ѕ ̔SPI I
2
C 

 ̧ 4 ᴐ ̔ ȁᴂ ȁ ֭  

 ̧ 6  

 ̧ 6 12ᴁ A/D  

 ̧ б I/O Ὥ 2 12ᴁ PWM   

 ̧ ᴂ ᴁ ̔2.1V̆3.15V̆ 4.2V 

 ̧ ᴂ ̔2.2V̆3.3V̆4.4V 

 ̧ ᴁ ᴐ ԇ 

 ̧ 15ᴁ ԇ 

 ̧ 63 ԇ 

 ̧ VDD=5V̆ ѝ 12MHz ̆ ԇ

ѝ0.33ɛs 

 ̧ ԇ 1 2э ԇ ᾃ  

 ̧ ᵏ /֭ ╖ ̆Ԉ ᴂ╖  

 ̧ ѐ RTCѐ  

 ̧ 20-pinDIP/SOP,24/28-pinSKDIP/SOP/SSOP,

32-pin QFN 44-pin QFP  

 

 

http://www.holtek.com.cn/china/tech/tool/mcu.htm
http://www.holtek.com.cn/china/tech/faq/faq.htm
http://www.holtek.com.cn/china/tech/faq/faq.htm
http://www.holtek.com.cn/china/tech/appnote/appnote.htm
http://www.holtek.com.cn/china/tech/appnote/appnote.htm
http://www.holtek.com.cn/china/tech/appnote/uc/pdf/ha0075sV110.pdf
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̆ Ԉ 16э / ּ ̆ ԏ ḣ ḣ

Ȃ ̆ ᾃ A/D ̆ б ᶕ ̆з ҩ

ᾰ ̆ ұ ⁸ LED Ȃ 

SPI I
2
C╖ ̆ѝ ᵏҩУэ б ֒ ᶕ Ȃ

A/DȁC/R-FȁPWM╖ ̆ ╗╖ ᴂȁ ȁI/O ᴳ ȁ ᴂ̆ᴳ

Ԉ ұ ӊ нӊ ѐ̆ᴿ ԍ ȁ ȁ έȁ ⁸

έȁ ⁸ н Ȃ 

ᴇ ᴂ╖ ҂ᴳ έ ᴂ ╖ ̂ ұ ᴂ╖

ѝ ̃Ȃ HOLTEK У ̆ ṃ ╖ ̆
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 I/O   

PA0/BZ/RC0 

PA1/BZ /RC1 

PA2/TMR0/RC2 

PA3/PFD/RC3 

PA4/TMR1/SCS/RC4 

PA5/SCK/SCL/RC5 

PA6/INT0/SDI/SDA/RC6 

PA7/INT1/SDO/RC7 

I/O 

SIM 

BZ/BZ
ððð

 

PFD 

RC0~RC7 

8ᴁ ὡ/   Ȃ Уᴁ PAWU

ѝ ╖ Ȃ ֒ ѝ CMOS  

ὡ̆ PAPU Э Ȃ

BZȁBZȁPFDȁTMR0ȁTMR1ȁINT0 INT1‍⁞б

PA0ȁPA1ȁPA3ȁPA2ȁPA4ȁPA6 PA7Ὥ ȂPA7

SPI   SDOὭ ȂPA6 ‍⁞б SPI

ὡ SDI I
2
C SDAὭ ȂPA5 ‍⁞

б SPI SCK I
2
C SCLὭ ȂPA4

б SPI SCSὭ ȂC/R-F ὡ

RC0~RC7‍⁞б PA0~PA7Ὥ Ȃ 

PB0/AN0~PB5/AN5 I/O ĺ 

6ᴁ ὡ/   Ȃ ֒ ѝ CMOS  

ὡ̆ PBPU Э

ȂPBб A/D ὡ Ὥ ̆У PB ѝ A/D

ὡ( ֒ )̆‡ὲ ὡ/  ╖ Э ֶ ╟

Ȃ 

PC0/RES I/O PC0 RES 

ὡ/   Ȃ ֒ ѝ NMOS  

ὡȂ ᴁѝRES ὡ/

  Ȃ ᴁ Э ╖ Ȃ 

PD0/PWM0/RC8 

PD1/PWM1/RC9 

PD2/RC10~PD5/RC13 

PD6/PINT /RC14 

PD7/PCLK/RC15 

I/O RC8~RC15 

8ᴁ ὡ/   Ȃ ֒ ѝ CMOS  

ὡ̆ PDPU Э

ȂPWM   PWM0 PWM1‍⁞б PD0

PD1Ὥ ̆ ╖ PWM ⁸ȂPD6

б ѐ PINT Ὥ ȂPD7б PCLK

Ὥ ȂC/R-F ὡ RC8͘ RC15‍⁞б

PD0͘ PD7Ὥ Ȃ 

RCOUT/IN I ĺ RC ὡ  

RREF I ĺ  

CREF I ĺ  

PC1/OSC1 

PC2/OSC2 
I/O 

1.ᾃ RC 

2.  

3. RC  

2 ὡ/   Ȃ ֒ ѝ CMOS  

ὡ̆ PCPU Э

Ȃ ⁸ 2э ᴐѝ

ὡ/   Ȃ ҂ ⁸Ȃ 3

‍⁞ ̔ 

1.ᾃ RC ̔ 2э ѝ ὡ/   Ȃ 

2. ̔ 2э ‍⁞ ѝ OSC1/OSC2 

3. RC +PC2̔ PC1 ѝ OSC1̆ PC2 ѝ

ὡ/   Ȃ 

ᾃ RC ̆

4MHzȁ8MHz 12MHz Ȃ 
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 I/O   

PC3/OSC3 

PC4/OSC4 
I/O RTC  

2 ὡ/   Ȃ ֒ ѝ CMOS  

ὡ̆ PCPU Э

Ȃ ⁸ 2 э ᴐѝ

ὡ/   Ȃ 2э ѝ ̆‡ 2

э ұ 32768Hz Ȃ 

VDD/AVDD  ĺ ĺ /  

VSS/AVSS ĺ ĺ ̆ / ̆ Ȃ 

̔ ╖ ̆ ұ аέ Э ╖ Ȃ 

 

ᵏ éééé.VSS-0.3V~VSS+6.0V  ẏ éé....................é...é..-50Ņ~125Ņ 

ὡ éééé.VSS-0.3V~VDD+0.3V  ᴐ éééé.......................é.-40Ņ~85Ņ 

IOL éé.........................é............80mA  IOH éééééééééééé-80mA 

╖  éééééé.......é..é....éé500mW 

̔ ╖ ̆ ̆ Э ᴐ

̆ з ֒Ю ᴐ̆ Ȃ 
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                                                          Ta=25Ņ 

  
֒ 

 ὴ   ᴁ 
VDD ֒ 

VDD ᴐ  ĺ 

fSYS=4MHz  2.2 ĺ 5.5 V 

fSYS=8MHz 3.0 ĺ 5.5 V 

fSYS=12MHz 4.5 ĺ 5.5 V 

AVDD A/D ᴐ  ĺ ĺ 2.7 ĺ 5.5 V 

IDD1 
ᴐ  

(Crystal OSC̆ RC OSC) 

3V ̆ 

fSYS= fM=1MHz  

ĺ 170 250 ɛA 

5V ĺ 380 700 ɛA 

IDD2 
ᴐ  

(Crystal OSC̆ RC OSC) 

3V ̆ 

fSYS= fM=2MHz 

ĺ 240 360 ɛA 

5V ĺ 490 800 ɛA 

IDD3 
ᴐ  

(Crystal OSC̆ RC OSC) 

3V ̆ 

fSYS= fM=4MHz ̂ 4  ̃

ĺ 440 660 ɛA 

5V ĺ 900 1350 ɛA 

IDD4 
ᴐ  

(EC Modĕ Filter On) 

3V ̆ 

fSYS= fM=4MHz  

ĺ 380 570 ɛA 

5V ĺ 720 1080 ɛA 

IDD5 
ᴐ  

(Crystal OSC̆ RC OSC) 
5V 

̆ 

fSYS= fM=8MHz  
ĺ 1.8 2.7 mA 

IDD6 
ᴐ  

(Crystal OSC̆ RC OSC) 
5V 

̆ 

fSYS= fM=12MHz  
ĺ 2.6 4.0 mA 

IDD7 

ᴐ  

(ᴂ ̆fM=4 MHz) 

(Crystal OSC̆ RC OSC) 

3V ̆ 

fSYS=fSLOW=500kHz 

ĺ 150 220 ɛA 

5V ĺ 340 510 ɛA 

IDD8 

ᴐ  

(ᴂ ̆fM=4 MHz) 

(Crystal OSC̆ RC OSC) 

3V 
̆ 

fSYS= fSLOW=1MHz 

ĺ 180 270 ɛA 

5V ĺ 400 600 ɛA 

IDD9 

ᴐ  

(ᴂ ̆fM =4 MHz) 

(Crystal OSC̆ RC OSC) 

3V 
̆ 

fSYS= fSLOW=2 MHz 

ĺ 270 400 ɛA 

5V ĺ 560 840 ɛA 

IDD10 

ᴐ  

(ᴂ ̆fM =8 MHz) 

(Crystal OSC̆ RC OSC) 

3V 
̆ 

fSYS= fSLOW=1 MHz 

ĺ 240 360 ɛA 

5V ĺ 540 810 ɛA 

IDD11 

ᴐ  

(ᴂ ̆fM =8 MHz) 

(Crystal OSC̆ RC OSC) 

3V 
̆ 

fSYS= fSLOW=2 MHz 

ĺ 320 480 ɛA 

5V ĺ 680 1020 ɛA 
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֒ 

 ὴ   ᴁ 
VDD ֒ 

IDD12 

ᴐ  

(ᴂ ̆fM =8 MHz) 

(Crystal OSC̆ RC OSC) 

3V 
̆ 

fSYS= fSLOW=4MHz 

ĺ 500 750 ɛA 

5V ĺ 1000 1500 ɛA 

IDD13 

ᴐ  

(fSYS=32768Hẑ 1̃
32K_INT internal RC 

OSC) 

3V 

̆WDTὯ  

ĺ 8 16 ɛA 

5V ĺ 15 30 ɛA 

ISTB1 
֭̂ ̃

̂fSYS̆ fSUB̆ fS̆ fWDT = off  ̃

3V ̆ HALT̆

WDTὯ  

ĺ ĺ 1 ɛA 

5V ĺ ĺ 2 ɛA 

ISTB2 

֭̂ ̃ 

(fSYS̆ fWDT= fSUB 

=32768HZ ̂ 1̃

32K_INT RC OSC̃  

3V 
̆ HALT̆

WDT  

ĺ 2 4 ɛA 

5V ĺ 4 6 ɛA 

ISTB3 

̂ ̃ 

̂fSYS̆ fWDT =off; fS= fSUB 

=32768HZ ̂ 1̃

32K_INT RC OSC̃  

3V 
̆ HALT̆

WDTὯ  

ĺ 2 4 ɛA 

5V ĺ 4 6 ɛA 

ISTB4 

̂ ̃ 

̂fSYS=on̆ fSYS=fM 

=4MHz̆fWDT =off̕fS(

3)= fSUB =32768HẐ 1̃

32K_INT RC OSC̃  

3V ̆ HALT̆

WDTὯ S̆PI I
2
C

̆PCLK ̆
PCLK=fSYS/8 

ĺ 150 250 ɛA 

5V ĺ 350 550 ɛA 

V IL1 
ὡ /   ȁTMR

INT ᴂ ὡ  
ĺ ĺ 0 ĺ 0.3VDD V 

V IH1 
ὡ/   ȁTMRȁINT

ὡ  
ĺ ĺ 0.7VDD ĺ VDD V 

V IL2 ᴂ ὡ (RES) ĺ ĺ 0 ĺ 0.4VDD V 

V IH2 ὡ (RES) ĺ ĺ 0.9VDD ĺ VDD V 

VLVR ᴂ ᴁ  

ĺ ̔2.1V 1.98 2.1 2.22 V 

ĺ ̔3.15V 2.98 3.15 3.32 V 

ĺ ̔4.2V 3.98 4.2 4.42 V 

VLVD  ᴂ  

ĺ ̔2.2V 2.08 2.2 2.32 V 

ĺ ̔3.3V 3.12 3.3 3.50 V 

ĺ ̔4.4V 4.12 4.4 4.70 V 

IOL1 
ὡ/    

̂PC0 ̃ 

3V 
VOL=0.1VDD 

6 12 ĺ mA 

5V 10 25 ĺ mA 

IOH1 ὡ/    
3V 

VOH=0.9VDD 
-2 -4 ĺ mA 

5V -5 -8 ĺ mA 

IOL2 PC0  
3V 

VOL=0.1VDD 
0.8 1.5 ĺ mA 

5V 2 4 ĺ mA 



 

 

HT45R37 
 

Rev.1.20                                       2011-02-25 8 

  
֒ 

 ὴ   ᴁ 
VDD ֒ 

RPH ὡ/   Э  
3V 

ĺ 
20 60 100 kW 

5V 10 30 50 kW 

VAD A/D ὡ  ĺ ĺ 0 ĺ AVDD V 

VREF A/D ὡ  ĺ ĺ ĺ AV DD ĺ V 

DNL A/C ‍  ĺ 

AVDD=5V̆ 

VREF=AVDD̆ 

tAD=0.5ɛs 

-2 ĺ 2 LSB 

INL ADC ‍  ĺ 

AVDD=5V̆ 

VREF= AVDD̆ 

tAD=0.5ɛs 

-4 ĺ 4 LSB 

IADC A/D ╗ ╖  
3V 

ĺ 
ĺ 0.5 1 mA 

5V ĺ 1.5 3 mA 

̔1. ұ Ю 32768Hz ұᴂ ̂RTCC.4=1̃Ȃ  

2. fS ̆RTC̆ ᾃ Ȃ 

3. / Ὧ Ȃ ұ ̆ ᾃ Ὧ Ȃ 

4. ᾳЮ̆ IDD̆ISTB Ὧ Ȃ



 

 

HT45R37 
 

Rev.1.20                                       2011-02-25 9 

Ӈ                  

                                                                              Ta=25Ņ 

  
֒ 

 ὴ   ᴁ 
VDD ֒ 

fSYS1 
 

(Crystal OSC̆ ERC OSC) 
ĺ 

2.2V~5.5V 400 ĺ 4000 kHz 

3.0V~5.5V 400 ĺ 8000 kHz 

4.5V~5.5V 400 ĺ 12000 kHz 

fSYS2 
 

(HIRC OSC) 
ĺ 

5V -2% 4000 +2% kHz 

5V -2% 8000 +2% kHz 

5V -2% 12000 +2% kHz 

fSYS3 
 

(RTC Crystal OSC) 
ĺ 2.2V~5.5V ĺ 32768 ĺ Hz 

f4MRCOSC 4MHz ERC OSC 5V =150kɋ -2% 4000 +2% kHz 

fRTCOSC RTC  ĺ ĺ ĺ 32768 ĺ Hz 

fTIMER 
ὡ  

(TMR0/TMR1) 
ĺ 

2.2V~5.5V 0 ĺ 4000 kHz 

3.0V~5.5V 0 ĺ 8000 kHz 

4.5V~5.5V 0 ĺ 12000 kHz 

fRC32k 
32K RC  

̂LIRC̃ 
ĺ 2.2.V~5.5V̆  28.1 31.25 34.4 ɛs 

tRES ᴁᴂ  ĺ ĺ 1 ĺ ĺ ɛs 

tLVR ᴂ ᴁ  ĺ ĺ 0.1 0.4 0.6 ms 

tSST1 ╟  ĺ Э  ĺ 1024 ĺ tSYS*  

tSST2 XTAL/RTC ╟  ĺ ӱ ṃ ѐ  ĺ 1024 ĺ tSYS*  

tSST3 
RC/

╟  
ĺ ӱ ṃ ѐ  ĺ 1 2 tSYS*  

tINT ѐ ᾰ  ĺ ĺ 1 ĺ ĺ ɛs 

tAD A/D  ĺ ĺ 0.5 ĺ ĺ ɛs 

tADC A/D  ĺ ĺ ĺ 16 ĺ tAD 

tRSTD ᴁ  ĺ ĺ ĺ 100 ĺ ms 

̔ *tSYS =1/ fSYS1̆1/fSYS2 1/fSYS3 
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Э ᴁ  

  
֒ 

 ὴ   ᴁ 
VDD ֒ 

VPOR Э ᴁ  ĺ ĺ ĺ ĺ 100 mV 

RRVDD Э ᴁ  ĺ ĺ 0.035 ĺ ĺ V/ms 

tPOR VDDᶑ ѝ V POR  ĺ ĺ 1 ĺ ĺ ms 
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ᾃ Holtek έ Ὧ Ȃ ұ RISC ̆ ‟

έ Ȃ ̆ ԇ ̆ ѡᴳ

ҩ‍ ȁ ԇ ̆ὲ ԇ Уэ ԇ ᾃ Ȃ8ᴁ ALU б ԇ ѐ

̆ Ԉ ȁ ȁ ᴁȁ╗ȁ῏ ‍ ╖ ̆ ᾃ ‡Ԉ

╗ ALU ╗Ԉ Ȃע Ҿ ẏ ѐ ̆з Ԉ Ȃ

̆ ᶑҩ ᵏ I/O A/D ⁸ ̆

Ө ֒Ȃ ᴳ Ҿ ᴂ ӊ ⁸ ЭȂ 

 

ў ᴇ/ ̆ RC ᵏ̆ ‍ѝ T1~T4 эᾃ ӊ

Ȃ T1 ̆ ╟╗У У ԇȂ⅓Ю T2~T4

╖ ̆ ̆Уэ T1~T4 Уэ ԇ Ȃ ԇ ԇ

ת̆ ֶᶑ ԇ Уэ ԇ ᾃ Ȃ ᾃ

̆ ̆ ᾳЮ ԇ Уэ ԇ Ȃ 

ԇ ⁮‍ ̆ᴿ ԇ̆‡ чэ ԇ ԇ Ȃ

Уэ Ἴ Уэ   ̆ᾋ Уэ

‍ ╟ᴐ̆ ⁞ ̆ ὲ ш ḀȂ 

 

 

ԇ  

 

ԇ  
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̆ ЮУ ԇ Ȃ ҩ JMP CALL Ҿ

⁮Уэ ẏ Ѯ ̆ ֶ ԇ ╟ ╗УȂ

ᴂ 8ᴁ̆ ᴂ PCL̆ Ԉ ᾗ Ȃ 

ԇ ⁮а ̆ ԇȁ ȁѐ ᴁ ̆

╗ ⁮ ⁸ ̆ ұ ֒ ԇ̆У ֒ ̆ ₥

ԇ ЮУ ԇ ֶ ̆ Уэ ԇ ԆȂ 

ᴂ ̆ ᴂ PCL̆ Ԉ ⁸̆з Ԉ

ᾗὡ Ȃ ᾗὡ ⁮ э ̆Уэ ̆ ᴂ

ᴐ ̆ ⁸ ẏ ₥ ѐ̆ 256э ẏ ᾃ̆ Уэ

ֶ̆ ὡУэ ԇ Ȃ 

ᴂ ̆PCL ᴳ ̆

ԇ Ȃ Ὧ PCL ᶕ ╖ Ȃ 

 

 

̔PC11~ PC8̔ ₥ ᴁ            @7 ~ @0 ̔ PCLᴁ  

#11 ~ #0̔ ԇԆ ᴁ             S11~S0 ̔ ᴁ 

 

 

 

 

 

 
ᴁ 

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

‫ ע ᴁ 0 0 0 0 0 0 0 0 0 0 0 0 

ѐ 0 0 0 0 0 0 0 0 0 0 1 0 0 

ѐ 1 0 0 0 0 0 0 0 0 1 0 0 0 

/ 0   0 0 0 0 0 0 0 0 1 1 0 0 

/ 1   0 0 0 0 0 0 0 1 0 0 0 0 

SPI/I2Cѐ  0 0 0 0 0 0 0 1 0 1 0 0 

C/R-F ѐ  0 0 0 0 0 0 0 1 0 1 0 0 

ѐ  0 0 0 0 0 0 0 1 1 0 0 0 

RTC ѐ  0 0 0 0 0 0 0 1 1 0 0 0 

A/D ѐ  0 0 0 0 0 0 0 1 1 0 0 0 

ѐ  0 0 0 0 0 0 0 1 1 0 0 0 

֒  +2 

ᾗὡ PCL  PC11 PC10 PC9 PC8 @7 @6 @5 @4 @3 @2 @1 @0 

̆  #11 #10 #9 #8 #7 #6 #5 #4 #3 #2 #1 #0 

 S11 S10 S9 S8 S7 S6 S5 S4 S3 S2 S1 S0 
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Уэ ẏ ̆ ᶑ ѐ ḣȂ а ẏ

У ‍̆҂а ẏ У ‍̆ з а  ̆҂а ᾗὡȂ ᴳ

SP ̆ ҂а   ᾗὡȂ ѐ ̆ ѐ

ᾃ ֶ ὡ ̕ ѐ ̆ ԇ RET  RETĬ Ἴ

ὡ ᾃ  ̆ ὡ ѐȂ ᴁ ̆ ֶ Ȃ 

 

 
 

̆з ѐ ̆‡ ѐ ᴁֶ ᴁ̆ ѐ ֶ

̆ ⁮ ῏̂ RET  RETI ԇ̃̆ ѐ ֶ Ȃ э ᵏ

 Ȃ ᴳ C̆ALL ԇӰ Ԉ ӱ̆  Ȃ

ᴳ ὁ   ᾳ ̆ ѝ ֶ а ‍ ԇ Ȃ 

ἷ ĺ ALU  

ἷ ѐ ‍̆ ԇ ѐ ȂALU ⁮

̆ Ὧ ԇ б ᴐ̆ ẏ ̆

ALU ᴐ ̆ ᴁȁḆᴁ ὲ ̆ Ὧ ֶ

ᾃ Ԉ Ҿ ̆ALU ᵏ ╖ Ю̔ 

̔ADD̆ADDM̆ADC̆ADCM̆SUB̆ SUBM̆SBC̆ SBCM̆DAA 

̔AND̆OR̆XOR̆ANDM̆ORM̆XORM̆CPL̆ CPLA 

ᴁ ̔RRĂRR̆ RRCĂ RRC̆ RLĂRL̆RLCĂRLC 

῏̔INCĂINC̆DECĂDEC 

‍ ″ ̔JMP̆ SZ̆ SZĂSNZ̆ SIZ̆SDZ̆ SIZĂSDZĂCALL̆RET̆ RETI 
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ẏ   

ẏ Ԇ ẏ Ȃ ‟ ᵏУ ẏ ̂OTP̃ ̆

Ԉ ᾗӹԏ Ԇ ⁮ ѐȂOTP ᵏ Ԉ ӹԏ

̆ ұ ӊ ╠ Ȃ 

 

ẏ ѝ 4K¦15ᴁȂ ẏ ̆ὲѐ҂ꜛ ȁ

ѐ ὡ Ȃ Ԉ ẏ ֗ᴉ ̆ Ȃ 

 

ẏ ᾃ Ҿ ᶑ ṁ ᴁ ѐ ὡ Ȃ 

¥  000H 

 ᴁ Ȃ ᴁѮ ̆ ⁮ э Ȃ 

¥  004H 

 э ṁ ѐ 0ὡ Ȃ ѐ ⁮ ᶕ ̆ ѐ ᴳ

  з ᾳЮ̆ ⁮ э Ȃ 

¥  008H 

 э ṁ ѐ 1ὡ Ȃ ѐ ⁮ ᶕ ̆ ѐ ᴳ

 з ᾳЮ̆ ⁮ э Ȃ 

¥  00CH 

 ᾃ ѐ / 0 ᴳ Ȃ / 0  ̆ / ѐ ᴳ

 з ᾳЮ̆ ⁮ э Ȃ 

¥  010H 

 ᾃ ѐ / 1 ᴳ Ȃ / 1  ̆ / ѐ ᴳ

 з ᾳЮ̆ ⁮ э Ȃ 

¥  014H 

 ᾃ ╖ ѐ 0 ᴳ ȂSPI/I
2
Cѐ C/R-F ѐ Ὥ ╖ ѐ 0Ȃ Ὧ

 ѐ ᴳ з ᾳЮ̆ ⁮ э Ȃ 

¥ 018H 

 ᾃ ╖ ѐ 1 ᴳ Ȃ  ѐ ȁ  ѐ ȁA/D ѐ ȁ

 ѐ Ὥ ╖ ѐ 1Ȃ Ὧѐ ᴳ з ᾳЮ̆ ⁮ э

 Ȃ 
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           ẏ  
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ẏ ѐ ֗ᴉ Ԉ Ѭ Уэ ̆Ԉᵳẏ Ȃᴳ ԇ ̆

Ἴ ̆ὲ ᴂ TBLPѐȂ э

Ѭ ᴂ 8ᴁ Ȃ 

̆ Ԉᴳ ľTABRDC [m]Ŀ ľTABRDL [m]Ŀ ԇӱ ₥

ẏ ẏ У ѐ Ȃ Ҿ ԇ ̆ ẏ ѐ ᴂ

̆ ּ ⁮ ẏ [m]̆ ẏ ѐ ‡̆ ּ ⁮ TBLH

̆ ѐ ᴳ ᴁ ѝľ0ĿȂ 

Ю ѐ / ̔ 

 

 
 

ԇ 
ᴁ 

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

TABRDC[m] PC11 PC10 PC9 PC8 @7 @6 @5 @4 @3 @2 @1 @0 

TABRDL [m] 1 1 1 1 @7 @6 @5 @4 @3 @2 @1 @0 

 שּ

̔PC11~PC8̔ ₥ ᴁ 

 @7~@0̔ TBLPᴁ 

ᴿ 

ԈЮ ᴿ ѐ ᴉ Ѭ Ȃ эᴿ ᴳ

ORG׆ ԇẏ ẏ У ̆ ORG׆ ԇѐ ḣѝľF00HĿ̆ HT45R37 4K

ẏ У ẏ ̆ ‫ ḣ‡ѝ 06H̆ ᶑ ӱ

У ᴁұ ẏ F06H̆ У Ὡэ Ȃḣ ̆Ḯ

ľTABRDC [m]Ŀ ԇ ᴳ ̆‡ ₥ Ȃ эᴿ ѐ̆ ұ

̆ ľTABRDL [m]Ŀ ԇ ̆ ḣ ֶ ╟ ּ ⁮ TBLH Ȃ 

TBLH ѝ ̆а ẏ ̆ ў ѐ ╘ ᴳ ԇ̆

ᶑ Ȃᴳ ԇ̆ѐ ╘ ֶ TBLH ḣ̆ ў ѐ

ᾋ ᴳ эḣ̆‡ֶ Ȃ ὁ ᴳ ԇȂ Ҿ ᾳЮ̆

ᴳ ԇ а ὁ ̆‡ ֗ᴉў ԇ₥̆ѐ Ἴ ̆

б Ὧ ԇ̆ чэ ԇ ᴐȂ 
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Tempreg1    db  ?     ; temporary register #1 

tempreg2     db  ?    ; temporary register #2 

: 

: 

mov         a,06h    ; initialise table pointer - note that this address  is referenced 

mov         tblp,a    ; to the last page or present page 

: 

: 

tabrdl        tempreg1   ; transfers value in table referenced by table pointer 

; to tempregl 

; data at prog. memory address ľF06HĿ transferred to 

; tempreg1 and TBLH 

dec          tblp    ; reduce value of table pointer by one 

tabrdl         tempreg2  ; transfers value in table referenced by table pointer 

; to tempreg2 

; data at prog.memory address ľF05HĿ transferred to 

; tempreg2 and TBLH 

; in this example the data ľ1AHĿ is transferred to 

; tempreg1 and data ľ0FHĿ to register tempreg2 

: 

: 

org       F00h    ; sets initial address of last page 

dc           00Ah, 00Bh, 00Ch, 00Dh, 00Eh, 00Fh, 01Ah, 01Bh 

: 

:
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ẏ  

ẏ ᾃ Ԉ 8ᴁ RAM ᾃ ẏ ̆ ẏї Ȃ ‍ѝчэ ‍̆

У ‍ ╖ ̆ Ҿ зб ᴐ ‎ ὯȂ

╖ ⁸Ю ᾗὡ̆ Ҿ ╗Ԉᶑ а Ȃ ү ‍

ẏ ̆ ⁸Ю ᾗὡȂ 

 

ẏ ‍ѝчэ ‍̆ ẏ Ȃ ẏ 00H̆

FFHȂ 

 

ẏ  

̔ ᴁ ̆ ‍ ẏ ᴁ Ԉ ľSET [m].iĿ ľCLR [m].iĿᴁ ᴐ ԇ эᴁ

ᴐȂ҂ Ԉ ẏ MP0 MP1 ẏ Ȃ 

ẏ  

Уэ /ᾗ ẏּ̆ש ї Ԉ ẏ ᾋᴳ ̆ RAMּש

ẏ Ȃ э ẏּש ᾗὡ ᴐȂᴳ ľSET [m].iĿ ľCLR 

[m].iĿ ԇ э⁞ ᴁṁ ᴁ ᴁ ᴐ̆ ᵳ ẏ ᾃ ᴁ ᴐȂ 

ẏ  

эּש ẏ ̆ Ҿ б ᴐ ‎ Ὧ̆

ᾗὡ̆ УҾ ᾗᶑ ̆ Ὧ Ӯ Ὧ

╖ ‍Ȃ ̆֗ᴉ ԇ ẏ ѐ Ѭ ⁮ľ00HĿ

ḣȂ 
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         ẏ  
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╖  

ѝҩ ᶑ ̆ ẏ ѐ ҩУҾᾃ Ȃ Ҿ ᶑᾃ ╖

̂ ѐ ̃ ╖ ̂ I/O ⁸ A/D ᴐ̃ ᴐȂ ẏ

ѐ̆ Ҿ Ԉ 00Hᴐѝ Ȃ ╖ ẏ Ѯ ̆

УҾ Ѭ ẏ ̆ ᶑ ṁ Ἱ̆ ӱ Ҿ 00HḣȂ 

 ĺ IAR0̆IAR1 

IAR0 IAR1 ᴁұ ẏּש ὲת̆ Ȃ

ῆ ᴳ ṁ ᴐ̆Ԉ Ԇ Ѭ ẏ ẏ Ȃ

Э ֗ᴉ╟ᴐ̆ (MP0 MP1) ẏ ӊ

/ᾗ ᴐȂ ԏ   ̆IAR0 MP0 Ԉ Bank 0̆IAR1 MP1 Ԉ Bank 0

Bank 1Ȃ ѝ Ҿ а ̆ ľ00HĿ ̆ ᾗὡ

‡аṁ֗ᴉ ᴐȂ 

 ĺ MP0̆MP1 

ᵏчэ ̆ MP0 MP1Ȃ ұ Ҿ ẏ ѐ ẹ

У ᴐ̆ ᵏҩУэ Ȃ ֗ᴉ

ᴐ ̆ Ȃᴳ MP0 IAR0 Bank 0̆

MP1 IAR1 Bank 0 Bank 1Ȃ 

ԈЮᴿ ᴉ Уэέ 4 RAM שּ ̆ ԏ ҮἼ Ѭ adres1⁮ adres4Ȃ 

data .section d́ata´ 

adres1  db ? 

adres2  db ? 

adres3  db ? 

adres4  db ? 

block  db ? 

code .section at 0 ćode´ 

org 00h 

start: 

 mov    ă 04h    ; setup size of block 

 mov  block̆ a 

 mov  ă offset adres1 ; Accumulator loaded with first RAM address 

 mov mp0̆ a    ; setup memory pointer with first RAM address 

loop: 

 clr  IAR0    ; clear the data at address defined by mp0 

 inc  mp0    ; increment memory pointer 

 sdz  block    ; check if last memory location has been cleared 

 jmp  loop 

continue: 

Э ᴿ ѐ У ḣ ̆ RAM Ȃ



 

 

HT45R37 
 

Rev.1.20                                       2011-02-25 21 

╗  ĺ ACC 

֗ᴉ ̆ ╗ ̆зб ALU ‎Ὧ Ȃ ALU

⁮ ֶ ACC ╗ Ȃ ╗ ̆ALU ╗ ȁ῏

ᴁ ̆ ᾗὡ⁮ ẏ ̆ ֶ ᾗ Ȃ ּ ҂

⁮ ╗ ї ẏ ╖ ̆ᴿ Ѭ Уэ Уэ Ѯ ּ ̆

ұч Ѯ а ּ ̆ ╗ ּ Ȃ 

ᴂ  ĺ PCL 

ѝҩ ᵏ ⁸╖ ̆ ᴂ ẏ ╖ שּ ᾃ̆

ᴐ̆ ⁮ὲ Ȃ PCL ḣ

⁮ ẏ У ̆ ұ 8ᴁ ̆ ἵ

ẏ ᾃ ̆ ᴳ ̆ ֶ ὡУэ ԇ Ȃ 

 ĺ TBLP̆TBLH  

э ╖ ẏ ẏ ѐ ᴐȂTBLP ѝ ̆

Ȃ ḣ ֗ᴉ ԇ ₥╗Ԉ Ȃ ұ ḣ Ԉ INC DEC ԇ

̆ ᵏҩУ Ȃ ԇ Ѯ ̆

ẏ TBLH ѐȂὲѐ ̆ ᴂ ֶ ּ ⁮ Ȃ 

 ĺ STATUS 

8ᴁ ᴁ(Z)ȁ ᴁ ᴁ(C)ȁ ╠ ᴁ ᴁ(AC)ȁ   ᴁ(OV)ȁ

ṃ ᴁ(PDF)   ᴁ(TO) Ȃ Ҿ / ᴁ

ᴁ ұ ẏ Ȃ 

ҩ PDF TO ̆ ѐ ᴁẹὲ ‍ У Ԉ Ȃ֗ᴉ ᾗ

ὡ⁮ аֶ TO PDF ᴁȂ ̆ а ԇ ̆б Ὧ

ֶ ⁮а ȂTO ᴁ ֶ Э ȁ  ȁ ľCLR WDTĿľHALTĿ

ԇ ȂPDF ᴁ ֶ ľHALTĿ ľCLR WDTĿ ԇ Э Ȃ 

ZȁOVȁAC C ᴁ Ȃ 

 ̧ ╗ ӊ ᴁ̆ ῏ ӊ Ḇᴁ ̆‡ C ᴁ̆ ‡ C

̆ C҂ֶ ᴁ/Ḇᴁ ᴁ ԇ Ȃ 

 ̧ ᴂ ╗ ӊ ᴁ̆ ῏ ӊ Ḇᴁ ̆AC

ᴁ̆ ‡ AC Ȃ 

 ̧ ̆Z ᴁ̆ ‡ Z Ȃ 

 ̧ чᴁ ᴁ ѝ 1 ̆OV ᴁ̆ ‡ OV Ȃ 

 ̧ Э ľCLR WDTĿ ԇֶ PDF̆ ľHALTĿ ԇ‡ֶ ᴁ PDFȂ 

 ̧ Э ľCLR WDTĿ ľHALTĿ ԇֶ TŎ WDT  ‡ֶ ᴁ TOȂ 
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ὡУэѐ ̆ аֶ ╟ ὡ⁮ ᶑ ȂḮ

ᾃ з ̆‡ ṁ ẏ Ȃ 

ѐ ⁸   

8ᴁ ⁸ INTC0̆INTC1̆MFIC0̆MFIC1 INTEDGE ⁸ ѐ ╖

̆ ѐ ╖ ̆ ѐ ╖ Ă/D ѐ ╖ C̆/R-Fѐ ╖ SPI/I
2
Cѐ ╖ ╟ᴐȂ

ᴳ ῆ ᴁ ᴐ ԇ Ҿ ᴁ ḣ̆ эѐ ᴳ / ╖ ‍⁞ ⁸Ȃ

ѐ ўѐ ᴁ EMI ⁸ ѐ ᴳ / ̆ ѐ ᴳ ᴁ ὯȂ Уэ

ѐ ̆ ֶ ╟ ὲ ѐ ̆EMIᴁ ̆ ľRETIĿ ԇ‡ֶ ᴁ EMI

ᴁȂINTEDGE ѝчэ ѐ INT0 INT1 Ȃ 

/   

‟ ᾃ ҩ 2э 8ᴁ / Ȃ TMR0̆TMR1 ұ

ḣȂ Ҿ Ԉ Ἴᾗὡ ̆Ԉἵ а ѐ Ȃбὲ ⁸

TMR0C̆ TMR1C / ᶕ ̆ꜛ / ᴐ ὲ /Ὧ

⁸╖ Ȃ 

ὡ/   ⁸  

╖ ѐ̆ ὡ/   ԏ ⁸ Ȃ ὡ/  

̆з ѝ PAȁPBȁPC PD Ȃ ẏ ѐ ̆ Ҿ

ὡ/   ⁮ ẏ ̆ Ԉּ Э ὡ/   Ȃ э ὡ/  

Уэ ⁸ ̆‍⁞ѝ PACȁPBCȁPCC PDC ̆҂ ⁮ ẏ

Ȃ Ҿ ⁸ ̆Ԉᾱ Ҿ ὡ ̆ Ҿ   Ȃ Уэ

ѝ ὡ̆ ⁸ ᴁ ̆ ѝ  ̆‡ ⁸ ᴁ

ѝ ᴂȂ ‫ ע ̆ ӱ ὡ/   ѐ ᾗὡ Ѯ₥̆ Ἴ ⁸

ᴁԈ ѝ ὡ  Ȃᴳ ľSET [m].iĿ ľCLR [m].iĿ ԇ Ԉ Ҿ

УᴁȂ ѐ Ԉ ὡ/   ⁸ ѐ Уᴁ ὡ

/   ╒ ‟ Ȃ 
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ᾰ ⁸  

ꜛ 2 э ᾰ ⁸ Ȃ э PWM έ ⁸ ̆ѝ

PWM0L/PWM0H PWM1L/PWM1HȂ Ҿ 12ᴁ Ѭ ᾰ ⁸ ⁸

Ȃ 

A/D  ï ADRL̆ADRH̆ADCR̆ACSR 

ꜛ Уэ 12ᴁ A/D ȂA/D ᴐ ᴳ 2э

2 э ⁸ Ȃ Уэ ̆   ᶑ ⁮

ADRH ᴂ ADRLȂ ⁸ ADCR ACSR Ԉ ⁸ A/D ᴳ ̆

Ȃ 

C/R- F  

ꜛ Уэ 16 C/R-F ȂC/R-F ᴐ ᴳ 2э 16ᴁ

5э ⁸ Ȃ16ᴁ ѝ TMRAH/TMRBH̆ᴂ ᴁ TMRAL/TMRBLȂ

ASCR0~ASCR2 ⁸ C/R-F Ȃ ⁸ RCOCCR

RCOCR Ԉ C/R-F Ȃ 

ѕ  

ꜛ чэѕ ̆SPI I
2
C ȂSIMCTL0̆SIMCTL1̆SIMCTL2 SIMAR

⁸ ̆SIMDR Ȃ 

PA ╖  ï PAWU 

PA έ ╖ Ȃ ұ ṃ ̆ PA Ю ᶕ ⁮ ̆

έ ╖ ȂPA ╖ э Ȃ 

Э  ï PAPŬPBPŬ PCPŬ PDPU 

PAȁPBȁPCȁPD ᴐ ὡ ̆ὲᾃ УэЭ Ȃ Ҿ

ᾃ Э Ȃ 

 ïCLKMOD  

ᴐұ ̆ CLKMOD ╗Ԉ ⁸Ȃ ̔

̆ ᴳ ᴂ ‍ Ȃ 

ὲ ïMISC 

⁸ч ╖ Ȃᴂ 4ᴁ ұ ⁸̆ 4ᴁ ұ PA0~PA3

 Ȃ 
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ὡ/    

ὡ/   ⁸έ Ȃ ᴇ Уэ ⁸Ю

Ԉ ѝ ὡ  ȁ Э ̆Ԉ ̆ Ҿ ҂ᴳ

Э Ȃ 

э ὡ/   ̆ ѝ PAȁPBȁPCȁPDȂ Ҿ ὡ/   ẏ

Ȃ ὡ/   ṁѝ ὡ  Ѯ Ȃᴐѝ ὡ ᴐ ̆ ὡ/

  а ̆҂ ὡ ԇľMOV Ă[m]ĿT2Э ῆ ̆m

Ȃ ұ   ᴐ̆ ̆ з ⁮   ᾗȂ 

Э  

ӊ ұ ὡ ╗УэЭ Э ╖ Ȃѝҩὁ э

╗ ̆ ‚ѝ ὡ ̆ ᾃ ⁮УЭ Ȃ ҾЭ PAPUȁ

PBPUȁPCPUȁPDPU ╗Ԉ ̆ ԏ ᴳ PMOS ᴇ Ȃ 

 

 

Э  - PAPŬPBPŬ PCPŬ PDPU 

PA  

έ ṃ╖ ̆HALT ԇᴳ ὡ ṃ Ԉ ╖ ̆ ╖ ұ

ᴂ╖ Ȃ ̆ὲѐѮУ ᴳ PA ὲѐ У ӱ

ѝᴂ Ȃ ᴳ ṃ ԇľHALTĿ ᴳ ὡ ṃ Ԉ ̆ ᶑ

ᴂ╖ ̆ ⁮ PA Э ѝ ὡ Ю Ȃ э╖ ⁞ ұ

Ὧ Ȃḣ PA э PAWU έ

╖ Ȃ 

PA ╖  

ѐ ὡ/   CMOS ת̆ PA0~PA3 έ Ȃ

MISC ODE0~ODE3ᴁ Ԉ ╖ Ȃ 
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PA0~PA3 ⁸ -- MISC 

ὡ/   ⁸  

Уэ ὡ/   έ ⁸ ̂PACȁPBCȁPCCȁPDC ̃ ⁸ ὡ/  

Ȃ‾ ⁸ ̆ Уэ CMOS   ὡа Э ̆ ‾ ֒

⁸ ╗Ԉ╟ Ȃ ὡ/   ұ ὡ/   ⁸

УᴁȂ ὡ/   ὡ╖ ̆‡ ⁸ ᴁ ѝľ1ĿȂ ԇ

Ԉ   ὡ Ȃ ⁸ ᴁ ѝľ0Ŀ̆ ‡ ѝ

CMOS  Ȃ ѝ   ̆ ԇ   ᾃ Ȃ ὡ

/   ѝ   ̆   ṁ ╟ᴐ ‡ֶ̆ ⁮ᾃ ѐ

ḣ̆ а   Ȃ 

Ὥ ╖  

УэԈЭ ╖ ̆‡ Ȃ э ֶш

⁸ ת̆ ╖ ̆ Ԉ ᾱ Ȃ ╖ ὡ/   ╖ ̆

Ҿ ̆ Ҿ‡ ѐ ⁸Ȃ 

· ѐ ὡ 

ѐ INT0 INT1 б ὡ/   Ὥ Ȃ а ѐ ὡ̆ ᴐ

У ὡ/   ᴳ ̆ ѐ ⁸ INTC0ѐ ѐ ᴳ ᴁ Ȃ 

· ὡ 

ὡ TMR0̆TMR1 ὡ   Ὥ Ȃ ԏ ѝ ὡ̆‡

⁸ ѐ ⁸ᴁ҂ ̆ Ҿ ҂ ѝ ὡ Ȃ

ѝ ὡ ̆ὲ ὡ/  ╖ Ӱ Ȃ 

· PFD   

ᵏ У PFDᶕ  ̆б PA3Ὥ ȂPFD  ╖ ╗Ԉ

ᶑ а Ȃ ⁸ ѐ PAC.3 ѝ  ̆Ԉᴳ PFD

 Ȃ ⁸ PAC ѝ ὡ ̆‡ ҩ PFD╖ ̆

Ӱ ᴐѝ Э У ὡ ᴳ Ȃ 
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· PWM   

ꜛ 2эб PD0~PD1 Ὥ PWM  ̆ Ҿ ╖ Ԉ

Ȃ ̆ ⁸ PDC ᴁ ѝ  ̆Ԉᴳ PWM  Ȃ

PDC ⁸ ѝ ὡ ̆‡ ҩ PWM╖ ̆ Ҿ Ӱ ᴐѝ Э У

ὡ ᴳ Ȃ 

· A/D ὡ 

έ э A/D ὡȂ ὡб PB I/O Ὥ Ȃ Ҿ

ᴐѝ A/D ὡ а У I/O ̆‡ A/D ⁸ ADCRѐ ᴁ

Ȃ ᾃаꜛ A/D ╖ Ȃ Ҿ ᴐѝ I/O ᴳ ̆Ӱ Ԉ

Э Ȃ ᴐѝ A/D ὡᴳ ̆‡ Ҿ Э Э ֶ ╟ Ȃ 

I/O  

ҩ I/O ᾃ ȂI/O а ұ Ҿ ̆ ԏ

ᵏ Өᴐѝ ̆Ԉ ╠╖ I/O ȂЮ ѐ Ὥ а ұ Ȃ 

 

 

ὡ    
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A/D ὡ    

Ү  

ѐ̆ Ἴ ‫ Ȃע ᴁѮ ̆ ὡ/   ⁸

ѝ Ȃ ὡ/   ѝ ὡ ̆ ὲ ‡ ᾱұὲ

Ԉ ҩЭ ȂḮ PACȁPBCȁPCCȁPDC ⁸

Ҿ ѝ   ̆ Ҿ   ֶ ‫  ḣ̆ PAȁPBȁPCȁPD

Ἴ Ȃ Ҿ ὡ Ҿ  ̆ ḣ⁮ ⁸ ̆

ᴳ ԇľSET [m].iĿ ľCLR [m].iĿ ⁸ ѐэ⁞ ᴁȂ ᴳ

Ҿᴁ ⁸ ԇ ̆Уэ -ᶢ -ᾗ ᴐ ֶ Ȃ Ἴ ὡ э Э ̆ᶢ

э⁞ ᴁ̆ Ҿ ᾗὡ⁮   Ȃ 

 
T1 T2 T3 T4 T1 T2 T3 T4

Write to port Read from port

System Clock

Port Data

 

/ᾗ  

PA ╖ ̆ ṃ ̆ὲѐѮУ PA ֗У

э ⁮ᴂ ̆ Ԉ PA Уэ э ╖ Ȃ
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/  

/ ֗ᴉ ѐ Уэ ‍̆ ᵏ У Ὧ╖

Ȃ ꜛ чэ 8ᴁ Э Ȃ э / Ь а ᴐ ̆

Ԉ ᴐУэ ȁ Ү֒ ᾰ ᴳ Ȃ ᵏ 8 ‍

(Prescaler) Ȃ 

чэ / Ὧ ȂὲѐУэ ẏ ḣ̆ ḣ

Ԉ ‫ ḣ̆ / ᾃ Ȃ Уэ / ⁸

̆ / ̆ ⁸ / ᴳ Ȃ / ᾃ

Ȃ ̆ ҂ Ȃ 

/ ὡ  

ᾃ / Ԉ а Ȃ / ᾰ

̆ᴳ ᴐѝ Ȃ fSYS Ԉ ‍ (Prescaler) ḣ̆

‍ ḣ ⁸ TMRnCѐ TnPSC0⁮ TnPSC2ᴁᾱ Ȃ 

/ Ү֒ ᴳ ̆ ᴳ / ̆

/ TMR0 T̆MR1 ᵏȂ ⁮ᴂ ᴂ ⁮ ̂ TnE

ᴁᾱ ̃ ̆ ╗УȂ 

/  ï TMR0̆TMR1 

/ ᴁұж ẏ ᾃ ╖ ̆έ ẏ ḣ Ȃ

э ‍⁞ѝ TMR0̆TMR1Ȃ ᴐᾃ з ⁮Уᾃ ᾰ ̆ ᴐ з

/ ̆ ḣ ֶ╗УȂ ӱ ὡ ḣ

̆ ⁮ᴁ / FFH ẏ ̆  зֶӊ Уэᾃ ѐ ᶕ Ȃ

ḣ ḣ Ȃ 

ѝҩ ⁮ 8ᴁ / ⁮ FFH ̆ Ἴ ѝ Ȃ

̆Э ұ Ȃ / Ὧ ֒Ю̆ ᾗὡ

̆ ᾗὡ Ȃ / з ̆ э ᾃ

ᾗὡ⁮ ֗ᴉ ᶑ ̆ ЮУэ   ᾗὡ

Ȃ 

/ ⁸  ïTMR0C̆TMR1C 

HOLTEK / ̆ / ᴐ Ь а ̆ ұ

ᴐ У ‡ ⁸ ᾃ ᾱ Ȃ 

⁸ У ⁸ ὤ ᴐȂ ᴳ Ѯ₥̆ Ἴ

/ ⁸ ̆Ԉᵳᶑ ᴐ̆ э ‫ ע
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Ȃ 

ѝҩ ᴐ У ̆ ̆ ̆ Ὧ

⁸ 6ȁ7ᴁ̆ TnM1/TnM0 ⁮ Ȃ ᴁ TnON̆

⁸ Ὧ̆ ѝ ̆ ̆ ‡ṃ Ȃ ұέ ‍

(Prescaler) ̆ / ⁸ 0 ᴁ~ 2 ᴁᾱ ὡ ‍ (Prescaler)

ѐ ‍ ᴿȂ ᴳ ̆ ‍ (Prescaler) ᴁ Ȃ ᴐ Ү֒

ᾰ ̆TnE ̆ ⁸ 3ᴁ Э Ю

Ȃ ᾋ Уэ / ⁸ TnSᴁᾱ / Ȃ 

 

 

8ᴁ / ̂n=0,1̃  

 

 
 

 

/ ⁸ ̇TMRnC  
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э ̆ Ԉ ̆   ̆ ֶ ᵏУэᾃ ѐ

ᶕ Ȃ ᴐ э ̆ ᴐ ᴁ TnM1/TnM0 ḣ̆ Ю Ȃ 

 

7ᴁ 6ᴁ 

1 0 

⁸ ᴁ 

э ̆ᾃ fSYS ᴐᾃ ᵏ ̆ ұ 8ᴁ ὡ

fSYS Ԉ ‍ (Prescaler) ḣ̆ эḣ ⁸ ѐ ᴂ 3 ᴁ

TnPSC2~TnPSC0ᴁ ᾱ Ȃ ὲ ⁸ ᴁ ̆ ⁸ 4ᴁ TnON

ѝ ̆ ԇ ᴐȂ ᾃ ⁮ᴂ ֶᴳ ḣ ╗УȂ

  ֶ̆ӊ ѐ ᶕ з ֶ ὡ ὡ⁮ ḣ̆ Э

Ȃ ѐ ⁸ ѐ ᴳ ᴁ ᴁ ̆а ѐ Ȃ 

 

 

 

Ү֒  

э ̆ Ү֒ ̆ Ԉ ᾃ /

Ȃѝᴳ / ᴐ Ү֒ ̆ / ⁸ ѐ TnM1/TnM0ᴁ

‍⁞ ѝ 0 1Ȃ 

 

7ᴁ 6ᴁ 

0 1 

⁸ ᴁ 

э ѐ̆ ᴐѝ / ̆за ‍ ‍ Ȃ

⁸ ὲ ᴁ ̆ ᴁ TnON ѝ ̆ԇ ȂУ У

э / ᴐѝ ᴳ ̆‡ TnEѝ ᴂ ̆ / ⁮ ᴂ⁮

ᴳ ╗УȂ TnE ѝ ̆ / ⁮ ⁮ᴂ

ᴳ ╗УȂ ̆  зӊ Уэᾃ ѐ ᶕ ̆ /

ὡ ὡ⁮ ḣ Ȃ ѐ ⁸ ѐ /

ѐ ᴳ ᴁ ̆‡  ѐ ᶕ аֶ ѐ Ȃ 

ұ бὲ I/O Ὥ ̆ѝҩ ᶑ ᴐ Ү֒ ̆ чэ

Ȃ Ἴ ᴐ Ү֒ ̆ὲ ὡ
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⁸ ᴁ ѝ ὡ Ȃ ̆ ᴳ ᴐ ѐ̆ ᴐ

Ү֒ / Ӱ ὡ Ȃע ̆

  ֶӊ Уэѐ ᶕ ╖ Ȃ 

 

 

Ү֒  

ᾰ  

э ̆ Ԉ / Э ᾰ Ȃ ᾰ ѐ̆ 

TnM1/TnM0ᴁ‡ ḣȂ 

  

7ᴁ 6ᴁ 

1 1 

ᾰ Ю ⁸ ᴁ 

э f̆SYS ᴐѝ / ᾃ Ȃת ̆ ұ 8 ᴁ ὡ

fSYS Ԉ ‍ (Prescaler) ḣ̆ эḣ ⁸ ᴁ 2~0 

TnPSC2~TnPSC0 ᴁ ᾱ Ȃ ⁸ ὲ ᴁ Ѯ ̆ э ⁸ 4

ᴁ ᴳ ᴁ TnON̆ ѝ ̆ / ᴳ ̆ ⁮УэЭ Ȃ 

⁸ 3 ᴁ Э ᴁ TnE ѝᴂ̆У ⁮УэЮ

̆ ̆ ⁮ ѝ Ȃ ᴳ ᴁ ╟ ᴁѝ 0̆ з ṃ

Ȃ Э ᴁѝ ̆У ⁮Уэӱᴂ⁮ ᾰ ̆ /

Ȃ ѝ ᴂ / ṃ Ȃ Э̆ эᴳ ᴁ

╟ ᴁѝ 0̆ з э / ṃ Ȃ Ю̆ ⁸ᶕ

ѝ ᶕ ̆ᴳ ᴁ ╟ ᴁѝ 0̆ аẹ ὲ ч Ю ᴳ ᴁ

⁸ ᴁѝ 0Ȃ 

ᴐ Ю̆ / ѐᴍЮ ḣ ̆ ⁮ /

⁮ ᾰ Ȃ ᴳ ᴁ ᴁ ̆֗ ᴉ / У ע

Ȃ ⁮ᴳ ᴁᾋ ѝ ̆ / ᾰ Ȃ ̆

Ԉ ᶕ ᾰȂ 

Ю̆ / Э ⁸ а

⁸Ȃ /  ̆Уэѐ ᶕ з / ‫ḣ Ȃ

ѐ ⁸ / ѐ ᴳ ᴁ ᴁѝ 0̆ѐ Ὧ Ȃ 

ᴐѝ Ὥ I/O ̆ ᶑ Ѭѝ Ȃ Ἴ ᶑ

⁸ ᴐ ᴁ ѝ ̆ὲ ᶑ ⁸ Ѭѝ ὡ Ȃ 
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ᾰ  

‍ ̇PFD 

PFD̂ Programmable Frequency Divider̃ ᵏҩУэ ‍ ̆ ұ

Ȃ 

PFD   б I/O PA3Ὥ Ȃ э╖ ̆ а ╖ ̆‡

э ᴐѝ ὡ/   ᴳ Ȃ 

̆PFD Ԉ / 0 / 1  ᶕ Ȃ ὡ

ḣ⁮ ‍ (Prescaler)̆ Ԉӊ ‍ ᴿ̆ ⁸  

Ȃ ‍ ‍ ̆ ὡ ̆ ӱ ḣ Э

̆ ⁮ ḣ ӊ  ᶕ ̆ PFD   Ȃ ╟ ὡ

ḣ̆ Э Ȃ 

ᴳ PFD ᴐ̆ PA ⁸ PAC 3ᴁ ѝ  Ȃ ѝ ὡ̆

‡ PFD   аֶ╟ᴐ̆ Ӱ ᴐѝ ὡ ᴳ Ȃ PA3ᴁ ľ1Ŀ̆ PFD  

ֶ  Ȃ э   ᴁ ᴐ PFD   /Ὧ ⁸ᴁȂ ̆ PA3   ᴁ

ѝľ0Ŀ̆ PFD   ѝᴂ Ȃ 

Ḯ ᴳ ᴇ ̆ᴳ Ԉӊ ḣȂ 

‍  

⁸ ѐ TnPSC0~TnPSC2ᴁ ⁸ / ‍ Ȃ /  

ᶕ ӊ PFD ╟ᶕ ѐ Ȃ 

 

 

PFD   ⁸ 
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ὡ/    

Ү֒ ᾰ ̆ / ᴳ Ԉ ᶑ

╟ᴐȂ ѝὭ ̆‡ ѝ / ὡ I/O ̆

⁸ ᴁ / ұ ᾰ Ȃ ⁸

ᴳ ѝ ὡ Ȃ ѝ / ὡ ̆ Э Э ᵑ

Ȃ 

/ ᾃ  

/ Уэᾃ ̆ ᴂ / Э ᶕ

  аῆ Ȃᾃ ֶӊ У ╖ ̆ Ὧ

╖ ̆ У╖ ұ╖ ш ѐ︠‍ ὲת̆ ὡᶕ ‡ѝ ᶕ Ȃḣ

/Ὧ ⁮ / ѐ ὡ ̆ /

ѐ ὡ аέ /Ὧ╖ Ȃ 

Ү  

/ ̆ ᴳ ᾃ б̆

Ȃ э Ю̆   ̆ ӊ Уэᾃ ѐ ᶕ ̆ᴳ ὡ

ᾃ ѐ Ȃ ұ ᾰ ̆ ҂ ᴳ ᾃ ת̆

֒  ὡ ╟ᴐȂ э Ү֒ ᾃ

̆ ЮУэ ⁮ ̆ ֶ ⁮ э Ү֒̆ ḣЭ

̆ ╗Ԉ Ȃ ᾳ ѝ Ү֒

̆ Ү֒бᾃ а Ȃ 

/ ᾗ ⁮ ̆ ֶ Ԉ ὁ ת̆ ṁ

ֶ ̆ Ԉ ⁮ Ȃ У ᴳ / Ѯ₥̆ ӷ

‫ ḣȂѐ ⁸ ѐ ᴳ ᴁ ̆ ‡ /

ᾃ ѐ Ӱ Ȃ / ⁸ ѐ ȁ / ᴐ

⁸ᴁ҂ ̆Ԉ ᶑ / Ȃ / Ѯ

₥̆ ᶑἼ ὡ / ‫ ḣ̕ ѝ Э ̆ / ѐ ‫

ḣ Ȃ / ‫ ע ̆ Ԉᴳ / ⁸ ѐ ᴳ ᴁ Ὧ

Ȃ ̆ Ἴ ̆ᴳ ᴁ Ȃ ᴁ ᴳ ᴁ̆

̆ Уэ ⁸ ᾗ ԇ̆ ֶ Ȃ 

/  ̆ ѐ ᴁȂ ѐ ἵ ̆ ֶӊ Уэѐ ᶕ Ȃ

а ѐ ἵ ̆ HALT Ю̆ /  ҂ֶӊ ̆ ᾳ

ᶕ ע ѐ̆ / Э   Ȃ HALT Ю̆а

ѐ ̆ Ԉ ὡ HALT ₥ ѐ ᴁ ᴁȂ 
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/ ᴿ 

эᴿ ҩ ᴉ / ̆ ᴉ ѐ Ȃ / ⁸ 4

ᴁ ѝ ̆ / Ȃ ̆ ᴁ ̆Ὧ / Ȃ ᴿ /

ѝ ̆ ұᾃ Ȃ 

org   04h    ; external interrupt vector 

reti 

org   0Ch    ; Timer/Event Counter 0 interrupt vector 

jmp   tmrint   ; jump here when the Timer/Event Counter 0 overflows 

: 

org   20h    ; main program 

;internal Timer/Event Counter 0 interrupt routine 

tmrint: 

: 

; Timer/Event Counter 0 main program placed here 

: 

reti 

: 

: 

begin: 

;setup Timer 0 registers 

mov   ă 09bh   ; setup Timer 0 preload value 

mov   tmr0̆ a; 

mov    ă 081h   ; setup Timer 0 control register 

mov   tmr0c̆ a   ; timer mode and prescaler set to /2 

; setup interrupt register 

mov   ă 009h   ; enable master interrupt and timer interrupt 

mov   int0c̆ a 

set   tmr0c.4   ; start Timer/Event Counter 0 - note mode bits must be previously setup 
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C/R-F  

ᾃ C/R-F╖ Ȃ ╖

ḣ ḣ ̆ ὯѐȂ 

 

 

C/R-F  

C/R-F ᴐ 

C/R-F╖ ᴳ RC Ȃᴳ ̆ Уэ Ȃ

ȁ бᾃ У Уэ ̆ ӊ

ḣ ᾱ Ȃ ᴳ ᾃ чэ 16ᴁ Э Timer A Timer B Ԉ

  Ȃ 

ᾃ чэ 16 ᴁ Timer A Timer B ḣ‍⁞ ԏᾃ У

TMRAL/TMRAH TMRBL/TMRBH ẏȂ чэ RCOCCR RCOCR ұ ⁸

C/R-F Ȃ 

RCOCCRѐ RCOMᴁ ұ ⁸ Timer A ұ 4

‍ Ȃ TMRAL/TMRAH ѐ ḣ б ὯȂTimer B ұ

RC ̆ TMRBL/TMRBH ѐ ḣ б ὯȂ

╟ Timer A ע ╟ Timer B Ԉ   ḣȂ 

RCOCRѐ OVBᴁ ұ ⁸ Timer A Timer B  Ȃ Timer A Timer 

B   ̆RCOCF ᴁ̆зӊ Уэ RC ѐ Ȃ C/R-F ᴳ Timer A

Timer B   ̆RCOCCR ѐ RCOCONᴁֶ з ṃ Ȃ

Timer A Timer B ‫ ḣ ̆ Ԉ TMRAL/TMRAH TMRBL/TMRBH ᾗḣȂ

̆ TMRAL TMRBL ᾗḣ ̆ ֶ ḣᾗὡᴂ ᾰּשȂ ̆ TMRAH/TMRBH

ᾗὡ ֶ̆ ḣ ᴂ ᾗὡ Timer A Timer BѐȂ TMRAH/TMRBH

ᾗḣ ֶ̆ Timer A Timer B ḣ ת̆ TMRAL/TMRBL ᾗḣ ӑֶ Timer A Timer 

B ḣȂѝҩ ὁ ̆ TMRAH/TMRBH ̆҂ֶ TMRAL/TMRBL ѐḣ ⁮ᴂ

ᾰּשѐȂ TMRAL/TMRBL ̆ ᴂ ḣӱ ᾰּש  Ȃ ̆а

Timer A Timer Bѐ ᴂ ḣȂ Ἴ Ԉᶑ ᴂ ⁮ ᾰּשѐ Ȃ 

Timer B ᾃ У ӊ ̆
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ᴐ Ю ḣᶑ TMRBL/TMRBH ѐȂ RCOCCRѐ RCOM0ȁRCOM1

RCOM2ᴁ ⁸ Timer A Ȃ 

RCOCCRѐ RCOCONᴁ ѝ T̆imer A Timer B ⁮ Timer A

Timer B  ѝ Ȃ Ὧ  ֶ INTC1 ѐ ѐ ᴁ RCOCF 1Ȃ T̆imer 

A Timer Bṃ R̆COCONᴁֶ ᴁȂ RCOCONᴁ ѝ ӑ TMRAL/TMRAH

TMRBL/TMRBH ᾗȂ 

 

 

RCOCCR  

 

 

RCOCR  

C/R-F Ὧ 

ᾃ Уэ C/R-F ת̆ Ԉ ᾃ Ὧ╖ б 16э Ȃ

ᴳ Ԉ ὯѐȂ ASCR0 ASCR1ѐ ᴁ ұ ⁸ 16

э ѐ э ⁮ᾃ C/R-Fѐ Ȃ ASCR2ѐ ᴁ ұ ⁸ ᴳ

Ȃ Ԉ ASCR2ѐ ᴁ ᴳ Ю ⁮ Ȃ ұ 8ᴁ ⁸ 16э ̆

Ԉ 1ᴁ 2э ⁸Ȃ ᴳ ̆ Ἴ ̆ э ᴐѝ C/R-F

ὡ Ȃ 

PA0~PA7 ѝ I/O ̆‡ ASCR0ѐ 0~7ᴁ ̆ з  

ḣѝ 0Ȃ PD0~PD7 ѝ I/O ̆ ASCR1ѐ 0~7ᴁ ̆з  

ḣѝ 0Ȃ 
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PA0~PA7 ѝ I/O ̆ ѫ ASCR2ѐ 0~3ᴁ Ԉ RC0/RC1ȁ

RC2/RC3ȁRC4/RC5ȁRC6/RC7 Ю Ȃ ̆ PD0~PD7 ѝ I/O ̆

ѫ ASCR2ѐ 4~7ᴁ҂ ̆ RC8/RC9ȁRC10/RC11ȁRC12/RC13ȁRC14/RC15 Ю

Ȃ 

 

Ὧ C/R-F  

 

 

ASCR0  

 

 

ASCR1  
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ASCR2  

ᴿ 

Ю ᴿ C/R-F ╖ ‡̔ 

RC ᴿĺ A  ̔ 

clr  RCOCCR 

mov  a, 00000010b         E̕nable External RC oscillation mode and set Timer A overflow 

mov  RCOCR,a 

clr  mfic0.1        ̕Clear External RC Oscillation Converter interrupt request flag 

clr  mfic0.5 

mov  a, low (65536-1000)   ̕Give timer A initial value 

mov tmral, a         ̕Timer A count 1000 time and then overflow 

mov  a, high (65536-1000) 

mov tmrah, a 

mov  a, 00h              ; Give timer B initial value 

mov tmrbl, a 

mov a, 00h 

mov  tmrbh, a 

mov  a, 00110000b      ̕Timer A clock source=fSYS/4 and timer on 

mov  RCOCCR, a 

p10̔  

clr  wdt 

snz  mfic0.5   ̕Polling External RC Oscillation Converter interrupt request flag 

jmp p10 

clr  mfic0.5    ̕Clear External RC Oscillation Converter interrupt request flag 

̕ Program continue 
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ᾰ ⁸  

ᵏ 2э ᾰ ⁸(PWM)  Ȃ PWM ḣ P̆WM

╖ ᵏ ̆ ⁸ ѐ︠‍ Ȃ 

 

 PWM      

1 8+4 PD0 PWM0L~PWM0H 

2 8+4 PD1 PWM1L~PWM1H 

PWM  

ẏ ѐ̆ ѝ Уэ PWM ҩ ̆ PWM Ȃ

12ᴁ ұ   ѐ э ⁸ ȂPWM ѐ҂ꜛ ҩ ⁸ PWM  ᴳ

б ⁸ᴁȂѝҩ PWM ⁸ ̆ ұ 8+4 ̆ э ⁸ ⁸ 16э

⁸ שּ Ȃ ̆ᴳ PWM ̆ ḣᾗὡ PWM ᾃ̆

ᾃ ֶ֒ ╟ ‍ѝ ⁸ ȂPWM ѝ fSYSȂ 

⁸ ‍ 16э ̆G ӊ PWM ѝ ̆ Ԉ ᵏ

Ȃ ӊ PWM ᾰ ұ ̆PWM   ̆ ѝ

ֶ PWM   ᾰȂ PWM б PWM ⁸ а Ѯ

Ȃ PWM ѝ fSYS̆ PWMḣѝ 12ᴁ ̆ э PWM ѝ fSYS/4096Ȃ

̆ ᴐ 8+4 ̆PWM ⁸ ֶ fSYS/256Ȃ 

 

PWM ⁸  PWM  PWM  

fSYS/256 fSYS/4096 ̂PWM ḣ̃/4096 

8+4 ⁸  

ѝ PWM 12ᴁ̆ Ԉ э PWM 4096э Ȃ 8+4 PWM

ѐ̆ э PWM ‍ 16э ̆ ѝ ⁸ 0~ ⁸ 15̆ ѐԈ

ľiĿ Ȃ16э ꜛ 256э Ȃ э Ю̆ ⁮Ԉ 16ѝ ╗ ⁸ Ȃ

12ᴁ PWM ‍ чэ ‍̆ э ḣ э PWM Ȃ У ‍ꜛ

4ᴁ~ 11ᴁ̆ DCḣ̆ ү ‍ѝ 0ᴁ~ 3ᴁ̆ ACḣȂ 8+4 PWM ѐ̆

чэ ⁸ ̆‍⁞ Ю Ȃ 

 

 AC (0~15) DC ( ) 

⁸ i 

(i=0~15) 

i<AC 
256

1DC+
 

i²AC 
256

DC
 

8+4 ⁸ ḣ 
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Ю 8+4 Ю PWM   Ȃ ⁞ э PWM ᴉ‍ 16э

⁸ ḣ 0~15Ԉ б PWMḣ Ὧ Ȃ 

 

 

8+4 ⁸  

PWM   ⁸  

PWM0~PWM1  ‍⁞б PD0~PD1 Ὥ Ȃ ᴳ э ᴐѝ PWM   I/O

̆ Ὧ PWMᴂ 0ᴁ ѝ ȂI/O ⁸ PDCѐ

ᴁ҂ ᾗľ0Ŀ̆ Ԉ ᶑ PWM0   ѝ   Ȃ чэ‫ ע ̆

Ԉ PWMḣᾗὡ PWM Ѯ ̆ ľ1Ŀᾗὡ⁮ PD   ᴁ̆‡

PWM ֶ  ЭȂ ľ0Ŀᾗὡ⁮ PD   ᴁ̆‡ֶ PWM  

╖ ⁸  ᴂ Ȃ ̆PD   ᴐѝ PWM╖ /Ὧ ⁸ ᴳ Ȃ

Ḯ PWM╖ ת̆ PDC ⁸ ѐ ᴁ ᾗὡľ1Ŀ̆ ᴳὲ ѝ ὡ

̆‡ Ӱ ᴐѝ Э ὡ ᴳ Ȃ 

 

 

PWM
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PWM ᴿ 

    ᴿ ᴉ ⁸ PWM  Ȃ 

    mov  ă 64h   ; setup PWM0 value to 1600 decimal which is 640H 

    mov  pwm0h̆ a  ;setup PWM0H register value 

    clr   pwm0l   ;setup PWM0L register value 

    clr   pdc.0    ;setup pin PD0 as an output 

    set   pwm0en   ;set the PWM0 enable bit 

    set   pd.0    ;Enable the PWM0 output 

     :      : 

     :      : 

    clr  pd.0    ;PWM0 output disabled ï PD0 will remain low 
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ұ ̆ й ᶕ Ὥ Ȃѝҩ Ҿ

ᶕ ̆ Ἴ ᴳ A/D ᶕ ᶕ Ȃ A/D Э̆

῏ ֒̆ ̆ έ ᴂ ֒ ִ□Ȃ 

 

 

A/D  

A/D  

ꜛ ҩ 1э 6 A/D ̆ ԏ Ԉ ὡ ᶕ ̆ ּ

ὲ ⁸ᶕ ̆ Ҿᶕ 12ᴁ Ȃ 

Ю A/D ᾃ ̆ Ὧ Ȃ 

 

ὡ  ᴁ  ὡ  

6 12 PB0~PB5 

A/D ̇ADRL̆ ADRH 

έ 12ᴁ A/D ̆ чэ ̆Уэ ADRH̆У

эᴂ ADRLȂ ̆ Ԉ чэ ̆Ԉ ע

ḣȂ ұᴳ чэ A/D ̆ ̆ ᴁ ADRH

ὤ‾ ҩ 8ᴁȂ ᴂᴁ ADRL ‾ ҩ 8ᴁѐ 4ᴁ̆ ꜛ 12ᴁ ḣѐᴂᴁȂ 

Ю ѐ̆D0~D11 A/D ᴁȂ 

 

 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 

ADRL D3 D2 D1 D0 ̇ ̇ ̇ ̇ 

ADRH D11 D10 D9 D8 D7 D6 D5 D4 

A/D  
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A/D ⁸  ĺ ADCR̆ACSR 

ADCR ĂCSR ⁸ A/D ╖ ᴐȂ чэ 8ᴁ Ѭ ╖ ꜛ ̆

Ҿ ⁮ᾃ A/D ̆ Ҿᴐѝ ὡ ̆ Ҿᴐѝ I/O ̆ Ѭ A/D

̆Ԉ ⁸ A/D A/D Ȃ 

ADCR ѐ ACS2~ACS0ᴁ̆ Ѭ Ȃ ұ э ꜛ Уэ

̆ 6 э ὡѐ Уэ ‍⁞ ⁮ ȂADCR ѐ

ACS2~ACS0ᴁ ╖ ᾱ э ⁮ᾃ A/D Ȃ 

ADCR ⁸ ѐ PCR2~PCR0ᴁ̆ Ѭ PB Э Ҿ ѝ A/D

ὡ̆ Ҿ ѝ I/O Ȃ ̆ PCR2~PCR0ὤ ѝľ0Ŀ̆ ‡ PB

ѝ I/O ̆ ᾃ A/D Ὧ Ԉ῏ ╖ Ȃ 

ADCR ѐ STARTᴁ̆ ұ ᴁ A/D Ȃ ᴁӱ ᴂ⁮

̆ ᾋ⁮ ᴂ̆ ֶӊ Уэ Ȃ START ᴁӱ ᴂ⁮ аᾋת̆

⁮ ᴂ ̆‡ֶ ADCR ѐ EOCBᴁ ľ1Ŀ̆ ᴁ Ȃ STARTᴁ ұ ⁸ᾃ

/Ὧ╟ᴐȂ 

ADCR ѐ EOCBᴁ ұ Ȃ ̆EOCBᴁֶ

╟ ѝľ0ĿȂ ̆ ҂ֶ ᴁѐ ⁸ ᾃ A/D ѐ ᴁ̆

ѐ ᴳ ̆ ֶӊ ᾃ ѐ ᶕ ȂA/D ᾃ ѐ ᶕ ⁮ A/D ᾃ ѐ ὡ

Ȃ A/D ᾃ ѐ ̆ Ԉ ADCR ѐ EOCBᴁ̆ ᴁ

̆Ԉᴐѝ У ᵚ A/D Ȃ 

A/D ѝ fSYS ‍ ̆ ‍ ACSR ѐ ADCS2̆ ADCS1

ADCS0ᴁᾱ Ȃ 

⁸ A/D Ὧ̆ ᴳ ACSR ADONBᴁ ADCR ѐ PCR

ᴁ ȂADONBᴁ 0̆PCRᴁ ḣԈᴳ A/D Ȃ 

 

PCR ADONB A/D 

0 X Off 

>0 0 On  

>0 1 Off 

 

A/D fSYSȁADCS2̆ ADCS1 ADCS0ᾱ ת̆ A/D

‡ УҾ ⁸Ȃ ұἵ A/D tAD ḣ 0.5ms̆ ̆

4MHz ̆ADCS2̆ ADCS1 ADCS0ᴁа ѝľ000ĿȂ ṁ̆ A/D

ұ 0.5ms̆ ӊ аῆ A/D ḣȂ Ю ѐ ᴿ ̆ Э * ḣ аἵ ̆

ѝ ԏ A/D ұ ḣȂ
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fSYS 

A/D (tAD) 

ADCS2̆ ADCS1̆

ADCS0=000 

(fSYS/2) 

ADCS2̆ ADCS1̆

ADCS0=001 

(fSYS/8) 

ADCS2̆ ADCS1̆

ADCS0=010 

(fSYS/32) 

ADCS2̆ ADCS1̆

ADCS0=011 

 

1MHz 2ms 8ms 32ms Ѭ 

2MHz 1ms 4ms 16ms Ѭ 

4MHz 500ns* 2ms 8ms Ѭ 

8MHz 250ns* 1ms 4ms Ѭ 

12MHz 167ns* 667ns* 2.67ms Ѭ 

A/D  

 

A/D ⁸  ï ADCR 

 

 

A/D ⁸  ï ACSR 
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A/D ὡ  

A/D ὡ б PB I/O Ὥ ȂADCR ѐ PCR2~PCR0ᴁ̆

ᾱ ὡ ѝ PB ὡ/   ̆ ԏ ѝ ὡ Ȃ

̆ ╖ ⁸̆ӱ I/O ᴐ╖ ⁮ ὡ̆ ҂У Ȃ ὡ

ᴐѝ I/O ᴳ ̆ ᴳ Э ̆ ѝ A/D ὡ̆‡Э ֶ ╟ Ȃ

̆PBC ⁸ а ѝᴳ A/D ὡ̆ Ἴ A/D ѝ ὡ ̆

PCR2~PCR0ᴁᴳ A/D ὡ ̆а ⁸ ȂA/D ᵏ

̔AVDD AVSS̆ ὲѐ ὡ ḣа AVDDȂ 

A/D ‫  ע

ᾃ A/D Уэ ‫ Ȃע ᴁ Ă/D

‫ Ȃע ᴁ ‫ ̆ע ѫ EOCB ֶ ұа ̆

ֶ Уэ ᶕ Ȃ ᴁ ̆ ADCRѐ STARTᴁ

У⁮︠э ԇ ᾃἼ ᴁᾋ Ȃ Ԉᶑ EOCB ᴁ Ȃ 

A/D  

Ю A/D э Ȃ 

¥ 1 

 ACSRѐ ADCS2̆ ADCS1 ADCS0ᴁ̆ A/D Ȃ 

¥ 2 

 ACSRѐ ADONBᴁ ̆ᴳ A/D Ȃ 

¥ 3 

 ADCRѐ ACS2~ACS0ᴁ̆ ᾃ A/D Ȃ 

¥ 4 

  ADCRѐ PCR2~PCR0ᴁ̆ PB Ҿ ‚ѝ A/D ὡ Ȃ ҂     

 ү ᾗ ADCR Ȃ 

¥ 5 

  ᴳ ѐ ̆‡ѐ ⁸ ̆Ԉ ᶑ A/D ѐ ╖ ╟ᴐȂ  

 ᴳ ў̆ѐ ⁸ᴁ EMI (ᴁұ INTC0ᾃ) ᴁѝľ1Ŀ̆ ╖ ѐ ᴳ ᴁ EMF1I(ᴁ

 ұ INTC1ᾃ) A/D ѐ ᴳ ᴁ EADI (ᴁұ MFIC1ᾃ) ҂ ᴁѝľ1ĿȂ 

¥ 6 

 ADCR ѐ STARTᴁӱľ0Ŀ⁮ľ1Ŀᾋ ⁮ľ0Ŀ̆ A/D Ȃ  

 ᴁ ‫  ѝľ0ĿȂע

¥ 7 

 Ԉ ADCR ѐ EOCBᴁ̆ Ȃ ᴁ ѝ ᴂ ̆

 Ȃ ̆ A/D ADRL ADRH ḣȂ  

 У ̆ ѐ ᴳ з ̆‡ ̆ ֶ ὡ A/D ѐ ╘ Ȃ 

̔ ᴳ ADCR ѐ EOCBᴁ A/D ̆Э ѐ ᴳ Ԉ

Ȃ 
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Ю‟ ѐа б Ȃ 

A/D ̆ ╖ б ᴐ ὤ ⁸Ȃ ⁸

‫ ע A/D ̆ ᾃ ֒ ֶ ̆ э ѐ̆ Ԉ

ὲ ╖ ȂA/D ѝ 16tAD̆ὲѐ tADѝУэ A/D Ȃ 

 

 

A/D  

Ү  

̆ ⁞ ADCR ѐ A/D ᴁȂ Ҿᴁὤ ѝ ̆

ѫ ⁮ A/D Э̆ ᴐѝ I/O ᴳ Ȃ Ԉ῏

A/D ‍ ╖ ҂̆ ᴂҩ э ᴐ Ȃ A/D ᴁ Ὧ A/D

Ԉ ᴂ╖ ̆ У ᵏ Ȃ ACSRѐ ADONBᴁ ұ ṃ A/D

╖ Ȃ 

Уэ Ү ̆ A/D ᴁ ̆A/D ‫ Ȃע

ᴁ ̆ ADCR STARTᴁУэ ᾰ ‫ ע A/D Ȃ ᴁὤ

ᴿ ̆ ѝ A/D а ‫  Ȃע

A/D ᴿ 

Ю чэ ᴿ A/D Ȃ Уэ ᴿ̆

ADCR EOCBᴁ̆ ″ Ȃ үэ ᴿ̆A/Dѐ ұ Ȃ 
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ᴿ̔ᴳ EOCB ᵚ  

clr  EADI    ; disable ADC interrupt 

mov  ă 00000001B 

mov  ACSR̆ a    ; select fSYS/8 as A/D clock and turn on ADONB bit 

mov  ă 00100000B   ; setup ADCR register to configure Port PB0~PB3 

; as A/D inputs 

mov  ADCR̆a    ; and select AN0 to be connected to the A/D converter 

: 

; As the Port B channel bits have changed the 

; following START 

; signal (0-1-0) must be issued 

; instruction cycles 

: 

Start_conversion: 

clr  START 

set  START    ; reset A/D 

clr  START    ; start A/D 

Polling_EOC: 

sz  EOCB    ; poll the ADCR register EOCB bit to detect end 

; of A/D conversion 

jmp  polling_EOC   ; continue polling 

mov  ă ADRL    ; read low byte conversion result value 

mov  adrl_buffer̆ a   ; save result to user defined register 

mov  ă ADRH    ; read high byte conversion result value 

mov  adrh_buffer̆ a   ; ave result to user defined register 

: 

jmp start_conversion    ;start next A/D conversion 
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ᴿ̔ᴳ ѐ ᵚ  

clr  EADI    ; disable ADC interrupt 

mov  ă 00000001B 

mov  ACSR̆a    ; select fSYS /8 as A/D clock and turn on ADONB bit 

mov  ă 00100000B   ; setup ADCR register to configure Port PB0~PB3 

; as A/D inputs 

mov  ADCR̆a    ; and select AN0 to be connected to the A/D 

: 

; As the Port B channel bits have changed the 

; following START signal(0-1-0) must be issued 

; 

Start_conversion: 

clr  START 

set  START    ; reset A/D 

clr  START    ; start A/D 

clr  ADF     ; clear ADC interrupt request flag 

set  EADI    ; enable ADC interrupt 

set  EMFI    ; enable multi-function interrupt 

set  EMI     ; enable global interrupt 

 

̕ADC interrupt service routine 

ADC_̔ 

mov  acc_stack̆ a   ; save ACC to user defined memory 

mov  ă STATUS 

mov  status_stack̆ a   ; save STATUS to user defined memory 

: 

: 

mov  ă ADRL    ; read low byte conversion result value 

mov  adrl_buffer̆ a   ; save result to user defined register 

mov  ă ADRH    ; read high byte conversion result value 

mov  adrh_buffer̆ a   ; save result to user defined register 

: 

EXIT__ISR: 

mov  ă status_stack 

mov  STATUS̆ a   ; restore STATUS from user defined memory 

mov  ă acc_stack   ; restore ACC from user defined memory 

clr  ADF     ; clear ADC interrupt flag 

reti
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A/D ╖  

Уэ 12ᴁ A/D ̆ ḣ FFFHȂ ұ ὡ ḣ ұ

AVDD ḣ̆ Уᴁ AVDD/4096 ὡḣȂЮ ҩ ᾳЮ Ă/D

ὡḣ  ḣѮ ╖ Ȃ 

ѝҩ῏ ע ̆A/D ὡ ֶ╗ὡ 0.5 LSB Ḷ Ȃ ҩ ע ḣ 0̆ὲ

ע ḣֶ Ѯ₥ 0.5 LSB ̆ ע ḣ ḣ AVDDѮ₥ 1.5 LSB

Ȃ 

 

 

A/D ╖  
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ѕ  

ч б ᶕ ѕ ̔ ⁸ SPI ч ⁸ I
2
C Ȃ ч

έ ̆ Ԉ SPI I
2
C бּ ȁ EEPROMᾃ

֒ ȂSIM бὲ I/O Ὥ ̆ Ԉ ᴳ SIM╖ Ἴ

ѐ ѐ SIM╖ Ȃ ѝ ч Ὥ ̆ Ԉ Уэᾃ ѐ Уэᴁ

У Ȃ 

SPI  

SPI ұб ּ ȁ EEPROMᾃ Ȃ SPI ‫

Ὠ ⁸̆ Уэ ѕ ̆ э Ԉ бע ֒

Ȃ 

SPI ᶕ ѝὤ ̆з Ԉў/ӱ ᴐ ᶕ̆ Ԉṁѝў ̆

҂ Ԉṁѝӱ Ȃ SPI Эἵ Уэў ⁸ эӱ ת̆ SPIѐ Уэ

ᶕ SCS ̆ Уэӱ ⁮Уэ SPI ЭȂ 

 

 

SPIў/ӱ  

SPI ᴐ 

SPI Уэὤ ѕ ּ ȂSPI ѝ̔SDIȁSDOȁSCK SCSȂSDI

SDO ὡ   ȂSCK ѕ S̆CS ӱ ȂSPI б I/O

I
2
C ╖ Ὥ Ȃ SIM SIMCTL0/SIMCTL2 ᴁ̆ ᴳ

SPI ȂSPI ̆ Ԉ SIMCTL0 ѐ SIMENᴁ ᴳ Ȃ

⁮ SPI Ԉӱў/ӱ ᶕ̆зў ּ ‫ ̆ע ⁸ ᶕ

Ȃ ұ УэSCS ̆ Ԉ Уэӱ Ȃ
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 ╖  

SIM╖  SIM I/O  

SPI CSENᴁ ᴳ /  

SPI WCOLᴁ ᴳ /  

SPI  

SPI ╖ ԈЮ  ̔ 

¥ ὤ ּ  

¥ ўӱ  

¥ ᴂ ᴁἼּ ᴁἼּ ּ  

¥ ּ ᴁ 

¥ Э Ю  

¥ WCOL CSENᴁ ᴳ /  

SPI ̆ ұў ӱ ᴐ CSEN̆ SIMEN SCS
фффф

ᴁ Ȃ ѐ̆ĬZԆ ὡ Ȃ 

ΰэб SPI Ὧ ȂὲѐУэ ᴳ SIM╖ ̆ SIM I/O Ȃ

SIM╖ ̆ ѫ SIMCTL0 ѐ SIMENᴁ Ȃ чэ SIM

ᾱ ᴳ CSEN WCOLᴁȂ 

 

 
ў /ӱ  

(SIMEN=0) 

ў (SIMEN=1) ӱ (SIMEN =1) 

CSEN=0 CSEN=1 CSEN=0 CSEN=1SCS
фффф

=0 
CSEN=1 

SCS
фффф

=1 

¥   Z Z L Z ĬZ ĬZ 

SDO Z O O O O Z 

SDI Z ĬZ ĬZ ĬZ ĬZ Z 

SCK Z 
H̔CKPOL=0 

L̔CKPOL=1 

H̔CKPOL=0 

L̔CKPOL=1 
ĬZ ĬZ Z 

̔ñZòѝ ľ̆HĿѝ   ľ̆LĿѝ  ᴂ ľ̆IĿѝ ὡ ľ̆OĿ   ľ̆ĬZĿ ὡ (а Э ) 

SPI  
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SPI  

SPI  

ѐ Ьэ ұ ⁸ SPI ᴐ Ȃ‍⁞ SIMDR чэ ⁸

SIMCTL0 SIMCTL2Ȃ ̆SIMCTL1 ұ I
2
C Ȃ 

SIMDR ұ ẏ Ȃ э SPI I
2
C ╖ Ὥ Ȃ

ᾗὡ⁮ SPI ѐ ̆ ּ Ἴ SIMDRѐȂSPI ⁮ Ѯ ̆

Ԉӱ SIMDR ѐ Ȃ SPIּ SIMDR Ȃ 

 

 

SPI/I
2
C ⁸  ï SIMCTL0  
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I
2
C ⁸  ï SIMCTL1  

 

SPI ⁸  ï SIMCTL2  
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ᴁ 7 6 5 4 3 2 1 0 

Lable SD7 SD6 SD5 SD4 SD3 SD2 SD1 SD0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

ѐ҂ чэ ⁸ SPI ╖ S̆IMCTL0 SIMCTL2Ȃ SIMCTL2

б I
2
C ╖ ѐ SIMAR ȂSPI╖ аֶ ⁮ SIMCTL1̆SIMCTL1  

ұ I
2
C ѐȂ SIMCTL0 ұ ⁸ᴳ / ╖ ּ Ȃ SIMCTL0

б SPI╖ Ὧ̆ת ұ ⁸ ‍ Ȃ SIMCTL2 ұὲ ⁸╖ LSB/MSB

̆ᾗᾰ ᴁ Ȃᴁұ CLKMOD ѐ SIMIDLE ᴁ ұ SIM

Ȃ ᴁ ѝ ̆SIM ̆

ᴁ ѝᴂ ̆SIM ṃ Ȃ 

ԈЮ SIMCTL1 эᴁ Ѭ̔ 

¥ SIMEN 

SIMEN ⁸ SPI ὯȂ SIMEN 0 ̆SPI ̆SDIȁSDOȁSCK SCS
фффф

ѝ з SPI ᴐ ῏ ⁮ ḣȂ ᴁѝ SPIᴳ ȂSIM ᴁ

̆ᴳ SIM Ȃ SIMENᴁӱᴂ⁮ ̆SPI Уэ з ‫  Ȃע

¥ SIM0~SIM2 

Ьэᴁ Ԉ SIM╖ ᴐ Ȃ ұ SPI ўӱ SPI ў I
2
C

SPI╖ ȂSPI ұ ҂ Ԉ / Ȃ ᴐѝ SPIӱ ̆

‡ὲ ӱ ў Ȃ 

 

SIM0 SIM1 SIM2 SPIў/ӱ ⁸ I
2
Cᴳ  

0 0 0 SPIў ̆fSYS/4 

0 0 1 SPIў ̆fSYS/16 

0 1 0 SPIў ̆fSYS/64 

0 1 1 SPIў ̆fSUB 

1 0 0 SPIў 0  /2 

1 0 1 SPIӱ  

1 1 0 I
2
C  

1 1 1 ᴳ  
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SPIў  

 

SPIӱ (CKEG=0) 

 

SPIӱ (CKEG=1) 



 

 

HT45R37 
 

Rev.1.20                                       2011-02-25 56 

 

SPIּ ⁸  
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SPI ⁸  ï SIMCTL2  

SIMCTL2҂ ұ I
2
C ת̆ ѝ SIMARȂ 

¥ TRF  

 TRF / ᴁ̆ SPI ᴁ ╟ ת̆ Ȃ 

 ̆ ᴁ ӊ ѐ Ȃ 

¥ WCOL  

 WCOLᴁ ұ″ ᾰ Ȃ Уᴁѝ ̆ ּ ᾗὡ⁮

 SIMDRѐȂ ּ ѐ̆ эᾗ╟ᴐֶ Ȃ  

 эᴁȂ Ԉ ᴳ WCOLȂ 

¥ CSEN 

 CSENᴁ ұSCS
фффф

Ὧ ⁸Ȃ CSENᴁѝᴂ ̆SCS
фффф

ᴁ ὡ Ȃ  

 CSENᴁѝ S̆CS
фффф

ᴁ ᴳ ὡ Ȃ Ԉ ᴳ CSENȂ 

¥ MLS 

 MLS ұ ּ ̆ ᴁִἼ ᴂᴁִἼȂMLSѝ ѝ ᴁִἼ̆MLSѝᴂ

 ѝᴂᴁִἼȂ 

¥ CKEG CKPOL  

 чᴁ ұ SPI Э ᶕ   ὡȂ чᴁ ּ Ѯ₥

 ̆ ‡̆ ֶ  ȂCKPOLᴁᾱ ‫ ̆ ᴁ  

 ѝ ‡ ᾃ SCK ұᴂȂ ᴁ ѝᴂ‡ ᾃ SCK 

 ұ ȂCKEGᴁᾱ ұ CKPOL Ȃ 

 

CKPOL  CKEG SCK ᶕ  

0 0 
 

Э  

0 1 
 

Ю  

1 0 
ᴂ  

Ю  

1 1 
ᴂ  

Э  

 

SPI ᶕ 

SIMEN ѝ ̆ᴳ SPI╖ Ѯ ̆ ұў ̆ ᾗὡ⁮ SIMDR

ּ / Ȃ ּ ̆TRFᴁ ╟ ᴁת Ȃ

ұӱ ̆ ⁮ў ᶕ Ѯ ֶּ̆ SIMDRѐ ̆ з SDI Э

҂ֶ ᴁ⁮ SIMDR ѐȂ ᶕ ᵏѮ₥̆ў  УэSCS
фффф

ᶕ ᴳ ӱ ̆

з SCS
фффф

ᶕ Ѯ₥ Ѯ ̆ӱ ּ ᴳ Ȃ 

ᴳ ҩ HALT ԇѮ ̆SPI╖ Ӱ Ȃ 
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I
2
C  

I
2
C Ԉ ֒ ּ ̆EEPROMᾃ ֒ Ȃ ‫ ‾ Ὠ

⁸̆ ұ ѕ ּ ᴂ ѕ ȂI
2
C έ ч ̆

У Э э ╒ ִ ̆ᴳѮ ѐ Ȃ 

I
2
C ᴐ 

I
2
C ч ̆Уэ ѕ SDĂ Уэ ѕ SCLȂ ұ

⁮ Э̆ Ԉ ԏ   Ȃ ̆ Ҿ   ╗Э ȂI
2
C

Э э б⁞‍ת̆ У УУ ̆ ұ Ȃ 

чэ I
2
C ̆ ѫ Уэў ̆Уэӱ Ȃў ӱ

Ԉ ұּ ת̆ ў Ԉ ⁸ ╟ᴐȂ Ҿ ұӱ ̆ I
2
C

Эּ ч ̆У ӱ ̆ ӱ Ȃ 

 

 

 

ѐ ΰэ I
2
C Ὧ ȂὲѐѮУ ᴳ I

2
C╖ ̆ SIM

I/O Ȃ ѐ SIM╖ ᴳ ̆ ѫ SIMCTL0ѐ SIMEN

ᴁа ᴐ Ȃ ѐ Уэ ἵ ᴳ ὲ ╟ I
2
C Ȃ Уэ

ұ ⁸ I
2
C Ȃ э╖ Ԉᴳ ᾃ Э ╗Уэ ̆῏

Э ₁ ̆Ԉ ὁ ╟ᴐȂ ҩ э╖ ̆ Ԉ

1э 2э Ȃ 
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SIM ╖  

SIM╖  SIM ᴳ  

I
2
C  ̆1э ̕2э  

I
2
C  

 

 

I
2
C  

I
2
C  

I
2
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