@ Advanced Analog Technology FM8PC75AM

FM8PC/75AM

FTC 8-Bits Micro-Controller
With 12-Bits ADC & Comparator

Datasheet EO.1
02/05, 2021

B 602

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.1

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

Version Control

\ersion Date Description

E01 2021-02-05 Release of prototype

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.2

EO01 02/05 2021
FM8PC75AM




@ Advanced Analog Technology FM8PC75AM

Contents

[1]  FMBPCTOHAM REVIEW.....ciiiiiiiiiiiiiiiiiicieicieiei et 7
1.1 Greneral DESCIIPLION .......ociiiieeieeie st e b e eenne e 7

L2 FRATUIE ...ttt 7

IR I = [oTod QI - To = o S 8

1.4 PN DEFINITIONS. .....iitiiiiiiieieieie et nre s 8

1.5 Pin DESCIIPLION ....eeivieie ettt ae e e sb e et e e s e nreenteenee e 9

1.6 Brief PiN FUNCLION ....oooiiiiiiii et 11

[2)] Absolute Maximum RatiNgS.........ccccoeieiiiiiiiieiieceece ettt st 12
@) I B O @ F=1 = ot (=] 1] £ (oIS 12
3.1 General (Operating Temperture = 010 70 “C) evveveveiveecicicie e s 12

3.2 GPIO INEITACE ... citiiiieieiee ettt 13

3.3 ADC SPECITICALION ...cuvevieieeeie ettt snee e 14

3.4 CIMP SPECITICALION .....eeieeieeie et e e nns 14

[4)] FUuNCtion DESCIIPLION .....ciiviiiticiecicece ettt 15
AL IMCU ..tttk ar bbb ettt r ettt r et e e et e 15

4.1-1 OTP MEIMOIY ..oviiiiiie ittt ettt sttt e e e s 15

4.1-2 CONIOl REQISIE ....viveecieeie ettt 15

4.1-3 Control Register DefinitioN...........cccovveieiiieiiiic e 16

4.2 ClOCK CONIOL ...ttt 18

4.3 COUNTET ...ttt e e e m e nr e e n e nnn e e nne e s nneeree s 19

4.3-1 16-bit Counter-L(TIMErL)......cccecieirerieie e 19

4.3-2 8-bit Counter-2,3(TIMer2, TIMEr3) .....cccccveveiieerreie e eee e e 19

4.3-3 Watch DOg TIMEN(WDT) ..ccveieeieeieeeeie st 20

4.4 Power and Reset Management .........c.ccvevvereeieieese e e e see s 21

4.5 PWM DESCIIPLION.....ccuviiiieieeiieseesieeie e ste e seeste e ae e staesaessaessaesaeeneesreesseeneeans 22

4.5-1 8-DItMOUE ... 22

4.5-2 16-bit mode(Single Phase OULPUL) .......ccvvveeieeiieiiececc e 23

4.5-2 16-bit mode (Biphase Same/Invert OULPUL) .........cccovevverieereerie e 23

4.5-2 1 PWMO01/23 Invert (Complementary) Output...........cccevvevereerinennnnn. 23

4.5-2_1 PWMO01/23 Sample Phase OUIPUL..........ccceevrieervereiiesees e 24

4.5-3 PWM Code EXAMPIE ....ocvveiiieiieie et 24

4.6 Channel Analog to Digital(ADC) .......ccceiieieieseece e 25

4.6-1 ADC Current Direction EXample.......ccccooevviiiiiiieiieese e 26

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.o

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

4.7 Temperature Sensing Detect (TSD).....ccoovviveiiiiiiecceee e 298
4.7-1 NTC/TSD Code EXamPIe ......ccoevvveiiieiecccece e 298

4.8 VOItage COMPOTALOF. .....ccuveieivieiieeiecie ettt te e s et reenre e e 29
A9 1O PN oottt re s 30
4.10 OPerating IMOUE. .......coeiieiece ettt 31
4.11 INErrupt FUNCLION ......eoivieiecc et 32
[5] Control Register INtrodUCtiON...........cooiiiiiiiiicice e 33
5.1 Indirect Addressing DEfINe .......c.coveiiiiiiiic e 33
Address 00H : Indirect Addressing Register (INDF) ........ccccoveveiiveieiieiienne 33
Address 04H : File Select Register (FSR)......ccccoevveveiieiieie et 33

5.2 Program COUNTET .......coiuiiiiiie it siee st sre e nbae e sae e s srbee e snbeesannee e e 34
Address 02H: Low bytes of Program Counter (PCL) .......c.ccceviveivevieiiennnn 34
Address 01H: High bytes of Program Counter (PCH) ..........ccccceveviiieiiennne 34

5.3 StAtUS REQISIET ... .eevieiieiieeie ettt e et s e e s reea e reesteeeesreennas 35
Address 03H: Status Register (STATUS) ......cociiiviieiieiie e 35

5.4 1O 317 REGISTET ...veivieieeieiieeie sttt ettt sttt st sttt sneeneas 36
Address 05H: PORTA Status Register (IOSTA) ...covovviieieeiecie e 36
Address 06H: PORTA Data Register (PORTA) ....ccccoveieiieieeie e 36
Address 07H: PORTB Status Register (IOSTB) ......ccccooevvevvcieieecece e 37
Address 08H: PORTB Data Register (PORTB) .......cccccoevvevviiie e 37
Address 26H: PORTA Wakeup Control Register (AWUCON)..........ccccevennnn 38
Address 27H: PORTA Pull-High Control Register (APHCON) ..................... 38
Address 28H: PORTB Wakeup Control Register (BWUCON) ..........ccccene.. 39
Address 29H: PORTB Pull-High Control Register (BPHCON).................... 39

5.5 TIMerRegiSter(16 DitS).......cccoviiieiieeiiiieiiese e 40
Address 09H: Timerl Control Register (T1CON) ......ccccovvivieiiereiieieeie e 40
Address 0AH: Timerl Low-Byte Register (TMRILB) .......cccccoevvevviiieiiennne 40
Address 0BH: Timerl High-Byte Register (TMR1IHB)........c.cccccoveiviiiiiennn. 40
Address OCH: IRC & WDT Control Register (IRCWCON) .......c.ccceevveiiennnne 41

5.5 Low Voltage Detect REJISIEN ......ccucviiieiiee et 42
Address 0DH: Low Voltage Detect Control Register (LVDTCON) ............... 42

5.5 INErTUPL REGISIEN .. ..cuiiiiieiice e s 43
Address OEH: Interrupt Control Register (INTEN) .......cccoooveveiieveciieiieinn 43
Address OFH: Interrupt Flag Register (INTFLAG) ......ccccceviveveiieiecieieee 43

5.6 Channel Analog to Digital (ADC)REJISLES ........ecvveieeiieeiieieere e 44

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.4

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

Address 2BH: ADC Control Registerl (ADCON-1) ......ccccoovvevivienieieiieinnn 44
Address 2CH: ADC Control Register2 (ADCON-2) ......ccccoviveveiiveieeiieiieinen 45
Address 2DH: ADC Control Register3 (ADCON-3) .......ccccccveveiireiieiieiieinnn 45
Address 2EH: ADC High-Byte Register (ADCHB) ........ccccccoevevveieiieiienne 46
Address 2FH: ADC Low-Nibble-Byte Register(ADCLB) .........ccccccvevvevivennnne 46

5.7 PWIM REGISIEN ...c.vveiviiiieiteee sttt ettt sra e e nns 47
Address 10H: PWM Enable Register (PWMEN) ..........cccoeiiiinineiecieiiee 47
Address 11H: PWM Output Enable Register(PWMPADEN)...........c.cccceveue. 47
Address 2AH: PWM Output Select Register(PWMOSL) ....ccccocovevviieiieennnne 48
Address 12H: PWMO0/1 Control Register (PWMOLCON).......cccoveiiveiieiiennnn 49
Address 13H: PWM2/3 Control Register (PWM23CON).......ccccovevveiieieennnn 49
Address 14H: PWM4/5 Control Register (PWMA45CON) ......cccccoveviveveiiennnn 50
Address 10H:PWM Interrupt Select Register (PSEL) ........ccccoceiveveeiieiiennn, 50
Address 24H:PWM Interrupt Enable Register (PWMINTEN)...........c.ccoc..... 51
Address 25H:PWM Interrupt Flag Register (PWMINTFLAG)..........ccccoveu... 51
Address 15H: PWMO Duty Register (PWMO-DUty) .......cccoevveeiveiecieiienne 52
Address 16H: PWML1 Duty Register (PWM1-Duty) .......cccccoevvevveveiieiiennn 52
Address 17H: PWM2 Duty Register (PWM2-DuUty) .......c.cccoevveevveveiiieiiennn 52
Address 18H: PWM3 Duty Register (PWM3-DuUty) .......cccccevveevveveiieiienn 52
Address 19H: PWM4 Duty Register (PWM4-DuUty) .......ccccoeveevveieiieieenne 52
Address 1AH: PWMS5 Duty Register (PWMS5-DUty).......c.ccocevvevveieiieiienne 52
Address 1BH: PWMO Period Register (PWMO-PR) .........ccccoevveiveveiieiiene 53
Address 1CH: PWML1 Period Register (PWMZ1-PR) .......cccccceveiveveiieieenne 53
Address 1DH: PWMZ2 Period Register (PWM2-PR) ......cccccoovvveiveieiieiienn 53
Address 1EH: PWM3 Period Register (PWM3-PR)........ccccccveveiveiieieiiennn 53
Address 1FH: PWM4 Period Register (PWM4-PR).......cccccovvieiveieiicieene 53
Address 20H: PWMD5 Period Register (PWM5-PR) ........ccccoovvveiveiecieiienn 53

5.8 Comparator REGISIEN........ccviiiiiieiecc st 54
Address 22H: Comparator Control Register-1 (CMPCON1) ........cccccevvvennne 54
Address 23H: Comparator Control Register-2 (CMPCON2) ........cccccceevvenene 54

5.9 Temperature Sensing Detect (TSD)REJISLEN ........cevvevveiieiieieciece e 55
Address 21H: Temperature Sensing Detect Control Register(TSDCON) ...... 55

[6] INSTIUCHION SBL....oiitiiciiiiiciece ettt st et sb e e saeereesbeesteas 56
[7] Package Diagram........cccooiiiiiiiiiiei ettt 57
7-114- LEAD (300Mil) DIP ..oveiiieiecieieeee e 57

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.o

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

7-2 14- LEAD (150Mil) SOP ..ottt 59
7-316- LEAD (300Mil) DIP ..ottt 61
7-4 16- LEAD (150mil) SOP

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

F.b

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

[1) FMS8PCT5AM Review

1.1 Description

FM8PC75AM is an EPROM based 8-bit MCU. FM8PC75AM adopts CMOS technology to provide 8(6+2) channel
12-bit ADC (VREFHmIin=1V), six 8-bit PWM (or three 16- bitPWM), one hardware comparator, one 16-bit
and two 8-bit counters, internal and external temperature sensing detect (NTC). FM8PC75AM built in
high precision internal high-frequency clock (HIRC), voltage detector and low-frequency clock (SIRC).

1.2 Feature
B 8-bit RISC microprocessor
2 CPU clock per instruction (2T), except branch instruction.
2K OTP.
8 level stack
128 bytes SRAM.
High Speed Internal clock, 16Mhz/8Mhz is according by writer’s configuration.
One 16-bit and two 8-bit counters.
Watch dog timer.
B System Clock

< Internal Oscillator

>  16MHz/8Mhz oscillator (writer select option)
>  32KHz oscillator

B 14 1/Oports

< General IO provide normal driving capacity

< PA[7], PA[6], PA[4], PA[2], PB[6] provide enhance driving capacity.

< PA[5], PA[3], provide highest driving capacity.
<~ Each 10 pin provides high-impedance input, internal pull-high, open drain output or CMOS
¢
¢

R R R

output.
Each 10 pin can wake-up MCU. .
PBI[3] ~ PB[4] can be wire-and..
| 1+10 Interrupt sources
<~ One external interrupt source: INTO(PB[5]).
<~ Teninternal interrupt sources: Timer1, LVDT, CMP, ADC, PWM5~0
B 6+2 Channel 12bit ADC
<~ Optional Continues or Trigger mode to sample
< Supports 6 channel external ADC input (include 2 NTC channel) , an internal reference and
internal NTC.
< Build in AD reference voltage (VDD, 4V, 3V, 2V,1.2V, 1V).
®  Power Manager
< Power on reset 2.4V(POR)
< Power down reset 2.35V(PDR)
< 4-level voltage detect: 4.3V, 3.6V, 3.0V, 2.7V.
B PWM Function
< Supports 8bit PWM*6 or 16bit PWM*3 (maximum frequency 16Mhz)
< Change PWM output by program.
Bm  Temperature Sensing Detect
< One internal temperature sensing detect(INTC), Two external constant-current temperature
sensing detect(NTC1,NTC2)
B Comparator
< Sixteen level reference voltage.
< Build in reference voltage (1.0V).
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1.3 Block Diagram

FM8PC75AM
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1.4 Pin Definitions
VDD [] 16 ] VSS
PA[0] [ 15 ] PB[OJ/AINO/NTCA
AIN7/PA[1] L 14 [ PB[1J/AINT

RSTN/VPP/PA[2] ]
PWMO/PA[3] [
PWM1/PA[4] ]
TOCK/PWM2/PA[5] []
PWM3/PA[6] |

0 N O O~ WN =

16'PIN 13 [ PB[2J/AIN2/NTC2

12 [ PB[3J/AIN3/CN
11 [ PB[4]/AIN4/CP

10 [ PB[5//AIN5/PWM5/INTO

9 ) PA[7//PWM4

FM8PC75AM
DIP/SOP16
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1.5 Pin Description

PIN /10 | 14-pin 16-pin | Description

Name =) S

VDD [ 1 1 Power

PA[O] 10 |2 2 Bidirectional 1/0O pin.

Provide pull-high or high-impedance input.

PA[1] 10 |3 3 Bidirectional 1/0O pin.
Provide pull-high or high-impedance input.

PA[2] | 4 4 Bidirectional I/O pin (Open Drain). Note: Do not exceed Vdd.
Provide pull-high or high-impedance input. (Open Drain).

VPP | Programming Pin
RSTN | External reset (low voltage active).
PA[3] IO |5 5 Bidirectional I/O pin (Open Drain).

Provide pull-high or high-impedance input.

PWMO 0 PWMO output

PA[4] IO |6 6 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.

PWMH1 0 PWM1 output

PA[5] 10 |7 7 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.

PWM2 | PWM2 output
TOCK | Tiimer0 external clock input
PA[6] 10 | - 8 Bidirectional 1/0O pin (Open Drain).

Provide pull-high or high-impedance input.

PWM3 O] PWMS3 output

PA[7] 10 | - 9 Bidirectional 1/0O pin (Open Drain).
Provide pull-high or high-impedance input.

PWM4 O PWM4 output

PBI[5] IO |8 10 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.
Wake up pin

INTO | External interrupt pin

PWM5 O PWMS output
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PIN I/O | 14-pin 16-pin | Description

Name P S

PB[4] 10 |9 1 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.
Wake up pin

AIN4 | ADC input channel 4

CP | Positive comparator input.

PBI[3] 10 | 10 12 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.
Wake up pin

AIN3 | ADC input channel 3

CN | Negative comparator input.

PB[2] 10 | 11 13 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.
Wake up pin

AIN2 | ADC input channel 2

NTC2 A Constant current output 2.

PBI[1] 10 | 12 14 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.
Wake up pin

AIN1 | ADC input channel 1

PBI[0] 10 | 13 15 Bidirectional I/O pin (Open Drain).
Provide pull-high or high-impedance input.
Wake up pin

AINO | ADC input channel 0

NTCA1 A Constant current output 1.

VSS G 14 16 Ground
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1.6 Brief Pin Function

Pin \oltage | 8B-PWM 16B-PWM NTC ADC CMP/ Short | Write

Name Same/complement Ex-Interrupt/ PIN
Output TOCK

VDD P V

PA[O] 110

PA[1] 110 AIN7 \

PA[2] | 1/O(VPP) V

PA[3] 1/10 PWMO PWMO1H

PA[4] 110 PWM1 PWMO1L

PA[5] 110 PWM2 PWM23H TOCK

PA[6] 110 PWM3 PWM23L

PA[7] 1/10 PWM4 PWM45

PBI[5] 110 PWM5 AIN5 INTO

PB[4] 110 AIN4 CpP V

PBI[3] 110 AIN3 CN Vv

PB[2] 1/10 NTC2 | AIN2

PB[1] 110 AIN1 \

PB[0] 110 NTC1 | AINO \

VSS G \
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[2] Absolute Maximum Ratings

Parameter Conditions Min Value Max Unit
Ambient Operating Temperature - -40 70 C
Storage Temperature - -40 150 C
DC Supply Voltage -Respect to VSS 20 5.5 \%
Supply Current - - - mA
Voltage on all GPIO pin Respect to VSS -0.3 VDD+0.3V \%

[3)] Electrical Characteristics

3.1 DC Characteristics (Operating Temperature = 0to 70 )

Symbol | Parameter Condition \,\;?Lue Tvp Max Unit
VDD Operating Voltage - 2.4 5.0 5.5 V
LVR LVR Accuracy -5% 5% %
norma Mode Operating Vdd=5V,No GPIO loading s |20 laoo A
A . IRC Operating , FCPU=16MHz ’ ’ ’
Typical = (Disable ADC)
(N;Sg‘;f]'t Mode Operating Vdd=3V,No GPIO loading 08 0 |12 A
Tvoical = Disable ADC IRC Operating , FCPU=16MHz ’ ’ ’
lugt ypical = (Disa le )
norma Mode Operating Vdd=5V,No GPIO loading 0 o |14 A
N . IRC Operating , FCPU=8MHz ’ ’ ’
Typical = (Disable ADC)
St TR Vdd=3V,No GPIQ loading 040 |055 |070 | mA
N . IRC Operating , FCPU=8MHz ’ ’ ’
Typical = (Disable ADC)
Slow Mode Operating Current | Vdd=5V,No GPIO loading
lugo Typical = (Disable ADC) SIRC Operating, FCPU=32KHz 650 800 950 uA
dd . Y
Slow Mode Operating Current | Vdd=3V,No GPIO loading
Typical= __ (Disable ADC) | SIRC Operating, FCPU=16KHz | 220 | 350 | 500 uA
Green Mode Operating Current | Vdd=5V, No GPIO loading
lga3 (watch Dog Enable) WDT = 32ms ,FCPU=Disable 7 10 15 uA
Typical = (Disable ADC /LVDT)
Green Mode Operating Current _ .
watch Dog Disable Vad=5V,No GPIO loading 2 25 |5 uA
9 @25 C
| Typical = (Disable ADC /LVDT)
dd4 .
Green Mode Operating Current _ .
(watch Dog Disable) \é"zds‘ 3CV No GPIO loading 05 |1 2 uA
Typical = (Disable ADC /LVDT)
Low Voltage Detect
Vivor (LVDT43, LVDT36,LVDT30, -5% 5% %
LVDT27)
Vv Power Reset Power 0V to VDD (VIH) (POR) 24 \Y
POR Power VDD to 0V (VIL) (PDR) 2.35 v
25°C,VDD > 2.5V 8 MHz
Fcpu MCU work frequency 25°C. VDD > 3.0V 16 MHz
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. Value .
Symbol | Parameter Condition Min Tvp Max Unit
VDD=5V, 25 C, Firc16Mhz
A= 16*(2%) 16-A | 16 16+ A MHz
VDD=3~5V, @25C
Firc = 16Mhz 16-A | 16 16+A MHz
. A=16*(2%)
Firc Internal high RC frequency VDD=5V, 25 C. Firc8Mhz N . gon o
A= 16*(2%) z
VDD=2.4~5V, @25°C
Firc = 8Mhz 8-A 8 8+ MHz
AN=16*(2%)
VDD=2.2~5V, @25°C
Fsirc Internal slow RC frequency A=32*(10%) 32-A | 32 32+ A KHz
T Power on reset Timin VDD =5V 1.3 2 ¢ mS
POREXT 9 VDD =3V 14 2 3 mS
3.2 10 Characteristics
- Value )
Symbol |Parameter Condition Min Typ Max Unit
Vupt GPIO Pull-up Resistor  |[VDD=5V 70 100 130 KQ
Vup2 GPIO Pull-up Resistor |VDD=3V 70 100 130 KQ
Sink Current _ _
loL1 PA[3],PA[5] VDD=5V, Vo =0.5 40 mA
Sink Current
loL2 PA[2],PA[4],PA[6], VDD=5V, Vg =0.5 20 mA
PA[7],PB[6]
Sink Current
loLs PA[0],PA[1]PB[5],PB[4], |[VDD=5V, Vo =0.5 15 mA
PB[3],PB[2],PB[1],PBJ[0]
Drive Current _ _
|o|-|1 PA[3],PA[5] VDD—5V, Vo|—|—4.5 20 mA
Drive Current
PA[2],PA[4],PA[6],
lonz PA[7],PB[6] VDD=5V, Vou=4.5 6.5 mA
PA[0],PA[1]PBI[5],PB[4],
PBI[3],PB[2],PB[1],PBI[0]
VL1 Input Low Voltage VDD=2.4~5.5V 0 0.3*VDD \%
V/1H1 Input High Voltage VDD=2.4~5.5V 0.7*vDD VDD \%
VL2 Input Low Voltage PA[2] |VDD=2.4~5.5V 0 0.2*vDD
VIH2 Input High Voltage PA[2] |VDD=2.4~5.5V 0.5*vDD VDD
Current source VDD=3-5V, @25°C
InTC PB[0],PB[2] Enable NTCO ,NTC1 70 100 130 UuA
’ PB[0] ,PB[2
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3.3 ADC specification

Value Unit

Symbol |Parameter Conditions Min Typ Max

ADCSR |ADC sample Rate FADC = ADC clock 14 FADC

Resolution = 12bit
DNL Differential Nonlinearity VDD=5.0V, VREFH = 3V 2 LSB
FADCSR=32K

Resolution = 12bit
INL Integral Nonlinearity VDD=5.0V, VREFH = 3V 2 LSB
FADCSR=32K

Resolution = 12bit
GE Gain Error VDD=5.0V, VREFH = 3V 1 - LSB
FADCSR=32K

VINREFH =4V (Vdd=5V~4.4V,
-20~85C) 4-N 4 44N |V
A =4V* (2% )

VINREFH =3V (Vdd=5V~3.3V,
-20~85 C) 3N 3 A |V
ADC Internal Reference A=3V*(2%)

VINREFH \\/oitage VINREFH =2V (Vdd=5V~2.6V,

-20~85 °C) 2-A 2 2+A |V
A=2V*(2%)

VINREFH =1V (Vdd=5V~2.4V,
-20~85 °C) 1-A 1 +A |V
A=1V*(2%)

3.4 CMP specification

Symbol |[Parameter Conditions \,\;?llque Typ Max Unit
Vio Input offset voltage VDD=5V~2.0V +/-15  |+/-40 |mV
Vicm Input common mode voltage |VDD=5V~2.0V 0.02 vDD-1 |V
TstB Stable time @VDD=5V, 25°C 150 300 ns
VREFH |Internal Reference Voltage @VDD=5V, 25C 0.95 1 1.05 \Y
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[4] Function Decription

4.1 MCU Uuit

4.1-1 OTP Memory
The FM8PC75AM have a 11-bit Program Counter capable of addressing a 2K program memory space. It has

described in the following table.

[ ssisecrion | OTP 2K

A

v After Reset » 0000 Reset Vector
Stack-0 User Program
Stack-1 0008 Interrupt Vector
Stack-2
Stack-3 User Program
Stack-4 7DF
Stack-5 7E0
Stack-6 o System Reserved Data
Stack-7

4.1-2 Control Register
Table 4.1-2.1 1/O and Control Register Mapping

Address R-Plane
Description(F-plane)
Address
00h INDF
01h PCHBUF
02h PCL
03h STATUS
04h FSR
05h I0STA
06h PORTA
07h I0STB
08h PORTB
09h T1CON
0Ah TMRI1LB
0Bh TMR1HB
0Ch IRCWCON
0Dh LVDTCON
OEh INTEN
OFh INTFLAG
10h PWMEN 10h PSEL
11h PWMPADEN
12h PWMO01CON
13h PWM23CON
14h PWM45CON
15h PWMODuty

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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Address R-Plane
Description(F-plane)
Address
16h PWM1Duty
17h PWM2Duty
18h PWM3Duty
1%h PWM4Duty
1Ah PWM5Duty
1Bh PWMOPR
1Ch PWM1PR
1Dh PWM2PR
1Eh PWM3PR
1Fh PWM4PR
20h PWM5PR
21h TSDCON
22h CMPCON1
23h CMPCON2
24h PWMINTEN
25h PWMINTFLAG
26h AWUCON
27h APHCON
28h BWUCON
29h BPHCON
2Ah PWMOSL
2Bh ADCON1
2Ch ADCON?2
2Dh ADCON3
2Eh ADCHB
2Fh ADCLB
30
| 32 Byte SRAM
4Fh
50h RAMBK=0 RAMBK=1
N SRAM SRAM
48bytes 48bytes
4.1-3 Control Register Definition
TABLE 4.1-3.1: Control Register Map
Address | Name | B7 | BS | B5 | B4 | B3 | B2 BL | BO
System
0x00 (r/w) INDF Uses contents of FSR to address data memory (not a physical register)
0x01(/w) | PCHBUF -1 - 1 - - - 3 MSBs Buffer of PC
0x02 (r/w) PCL Low order 8 bits of PC
0x03 (rw) | STATUS RST |Rrestore |[RAMBK| 7o | AP0 | z | bc | ¢
0x04 (r/w) FSR Indirect data memory address pointer
0x05 (r/w) I0STA IOSTA7 | IOSTA6 | IOSTAS | IOSTA4 | IOSTA3 | *IOSTA2 | IOSTAL1 | IOSTAO
0x06 (r/w) PORTA I0A7 I0A6 I0A5 I0A4 I0A3 *10A2 I0A1 I0A0
0x07 (r/w) I0STB - - I0STB5 | I0OSTB4 | I0STB3 | IOSTB2 | IOSTB1 | IOSTBO
0x08 (r/w) PORTB - - 10B5 10B4 10B3 10B2 10B1 10B0
0x09 (r/w) T1CON - - - T1PS1 T1PSO T1CS1 T1CSO T1EN
Ox0A (r/w) | TMRI1LB Low byte of 16-bit real-time clock/counter 1
0x0B (r/'w) | TMR1HB High byte of 16-bit real-time clock/counter 1
0x0C (r/w) | IRCWCON | WDTEN | HIRCEN WS1 WSO CPUS IRCF2 IRCF1 IRCFO
0x0D (r/w) | LVDTCON EIS RDPORT | RA2EN | LVENB | INTEDG SEN S1 SO

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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Address | Name B7 B6 B5 B4 B3 B2 Bl BO
OXOE (r/w) | INTEN GIE - - LVDTIE | CMPIE | INTIE - T1E
OXOF (rw) | INTFLAG - - - LVDTIF | CMPIF | INTIF - T1IF
0x10 (fw) | PWMEN | P23EN | POIEN | P5EN P4EN P3EN P2EN P1EN POEN
0x11 (r/w) | PWMPADEN PA5EN PSPADEN | PAPADEN | P3PADEN | P2PADEN | PIPADEN | POPADEN
0x12 (r/w) | PWMOICON | P1CK1 | PI1CKO | P1Polel | P1Poled | POCK1 | POCKO | POPolel | POPole0
0x13 (r/w) | PWM23CON | P3CK1 | P3CKO | P3Polel | P3Poled | P2CK1 | P2CKO | P2Polel | P2Pole0
0x14 (r/w) | PWM45CON | P5CK1 | P5CKO | P5Polel | PSPoled | P4CK1 | PACKO | P4Polel | P4Pole0
0x15 (r/w) | PWMoDuty | POD7 POD6 POD5 POD4 POD3 POD2 POD1 PODO
0x16 (r/w) | PWMiDuty | P1D7 P1D6 P1D5 P1D4 P1D3 P1D2 P1D1 P1D0
0x17 (r/w) | PwM2Duty | P2D7 P2D6 P2D5 P2D4 P2D3 P2D2 P2D1 P2D0
0x18 (r/w) | PwM3Duty | P3D7 P3D6 P3D5 P3D4 P3D3 P3D2 P3D1 P3D0
0x19 (r'w) | PWM4Duty | P4D7 P4D6 P4D5 P4D4 P4D3 P4D2 P4D1 P4D0
Ox1A (r/w) | PWMsDuty | P5D7 P5D6 P5D5 P5D4 P5D3 P5D2 P5D1 P5D0
0x1B (r/w) | PWMOPR | POPR7 | POPR6 | POPR5 | POPR4 | POPR3 | POPR2 | POPR1 | POPRO
Ox1C (rw) | PWM1PR | P1PR7 | P1PR6 | P1PR5 | PI1PR4 | PIPR3 | P1PR2 | PIPR1 | P1PRO
0x1D (r/w) | PWM2PR | P2PR7 | P2PR6 | P2PR5 | P2PR4 | P2PR3 | P2PR2 | P2PR1 | P2PRO
Ox1E (w) | PWM3PR | P3PR7 | P3PR6 | P3PR5 | P3PR4 | P3PR3 | P3PR2 | P3PR1 | P3PRO
OxIF (rw) | PWM4PR | P4PR7 | P4PR6 | P4PR5 | P4PR4 | P4PR3 | P4PR2 | P4PR1 | P4PRO
0x20 (r/w) | PWMSPR | P5PR7 | P5PR6 | PSPR5 | P5PR4 | P5PR3 | P5PR2 | P5PR1 | PSPRO
0x21 (r'w) | TSDCON | NTCIEN | NTC2EN | TSDEN | DTSL2 | DTSL1 | DTSLO |VOTPSL[1:0]
0x22 (r/w) | CMPCON1 |LVDTSV(R) - COUT(R)| CINV CINS CM2 CcM1 CMO
0x23 (r/w) | CMPCON2 | CVREN - CVRR - CVR3 | CVR2 CVRL | CVRO
0x24 (r/w) | PWMINTEN - - PSIEN | P4IEN | P3IEN | P2IEN | PlIEN | POIEN
0x25 (r/w) | PWMINTFLAG - - P5IF P4IF P3IF P2IF P1IF POIF
0x26 (r/w) | AWUCON | AWE[7] | AWE[6] | AWE[5] | AWE[4] | AWE[3] | AWE[2] | AWE[1] | AWE[0]
0x27 (/w) | APHCON | APH[7] | APH[6] | APH[5] | APH[4] | APH[3] | APH[2] | APH[1] | APH[0]
0x28 (r/w) | BWUCON | UGMD | GreenL | BWE[5] | BWE[4] | BWE[3] | BWE[2] | BWE[1] | BWE[0]
0x29 (r/w) | BPHCON | INEN_PAL - BPH[5] | BPH[4] | BPH[3] | BPH[2] | BPH[1] | BPHI0]
O0x2A (r/w) | PWMOSL P3SEL[1:0] P2SEL[1:0] P1SEL[1:0] POSEL[1:0]
0x2B (r/w) | ADCON1 | ADCEN | ADCST CHSEL[2:0] INSEL ADCSRI[1:0]
0x2C (r’w) | ADCON2 | ADCIE | ADCIF |SVREFH [ ADCNT |ADCTMS SELVER[2:0]
0x2D (r/w) | ADCON3 CONCHI[1:0] INEN[5] | INEN[4] | INEN[3] | INEN[2] [ INEN[1] | INEN[O]

Ox2E (r) ADCHB ADCBJ[11:4]

0x2F () | ADCLB - - ] - -] ADCB[3:0]

IOST Area
ox10 | pseL | - | - ] pss | Ps4 [ PS3 [ Ps2 [ Pst [ Pso

Legend: - = unimplemented, read as ‘0.
GP = General Purpose Bit
* = Open Drain output.
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4.2 Clock Control

Frequency range : ( Fcpu is MCU operating clock)
(1) When Power on, Fcpu = Fsirc (32KHz)
(2) When VDD > 2.4V - Fcpu = 8Mhz

IRCEN IRCF[2:0]
| 1l

IRC Firc +4

+8
o Firc_biv 1 Fepu

MCU

o
\ 4

Clock
+3 Switch

——TOCK—>|

SIRC FS|RC(32KhZ); 0

|

CPUS
Figure 4.2-1 Clock Switching Diagram
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4.3 Counter

4.3-1 16bitCounter-1(Timer1l)
Timerl is a 16bit counter sTimer1 clock source can be from FCPU, FIRC, Timer2 output and external pin (TOCK) .

Timerldiagram as Figure 4.3-1.
(1) Timerl initial count : 16’h0000->16’FFFF->16’F0000
(2) Timerl TM1RLD reload count : {TM1HB,TM1LB} - 16’FFFF->16’F0000

T1CS[1:0]

Fcru

Fire
T™20

TOCK

TMIRLD(16-bit)
{TMRIHB,TMRILB

Reload

A

[

PreScaler >

| 16-bit counter

FM8PC75AM

T1OV

» TIIF

T™1

f

)——» TIINT

» P4IF

:)—> P4INT

TMIE
TIPS[1:0]
Figure 4.3-1Timerl Diagram
Timerl clock source selection
{T1CS1,T1CS0} |Clock Source
2’h00 FCPU
2’h01 FIRC (16Mhz / 8Mhz)
2’b10 Timer2 output
2’b11 TOCK (External clock)
4.3-2 8bit Counter-2,3(Timer2,Timer3)
Timer2 (PWM4) and Timer3 (PWM5) are 8-bit counters.
P4CK[1:0]
PWM4_PR/
PWM4_Duty
(8-bit) Compare PWM4OV
Fire
TOCK | TPk 8-bit
FIRC/8 U :)——} PWM4 counter P4IEN
PWMS50 X TM2
P4EN
Figure 4.3-2.1 Timer2 Diagram
P5CK[1:0]
PWMS5_PR/
PWMS5_Duty
(8-bit) Compare PWMSOV
Fire
TOCK M| TPk 8-bit
FIRC/8 U :)——) PWMS counter P5IEN
PWM40 X (TM3)
PSEN

Figure 4.3-2.2 Timer3 Diagram

»  PSIF
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4.3-3 Watchdog Timer (WDT)

The Watchdog Timer (WDT) is a free running on chip RC oscillator which dose not require any external components.
So the WDT will still run into GREEN mode. During normal operation or in GREEN mode, a WDT time-out will cause
base on Configuration option to the device reset . °

Configuration WDT Time out
WSJ1:0]

2’h1l 18 ms
2’h10 72 ms
2’h01 288 ms
2’h00 2S5 ms

% 4.3-3.1

The CLRWDT instruction clears the WDT, if assigned to the WDT, and prevents it from timing out and generating a
device reset.

The WDT can be disabled by clearing the control bit WDTE(08h-7). The WDT has a normal time-out period of
18ms(without precaler). When the SLEEP instruction executes, the MCU will be reset when WDT time-out.

The prescaler of WDT refers Table 4.3-3.1

The block diagram of WDT shows in Figure 4.3-3.2.

WDTEN —»{ D Q »TO(WDT)
WDT overflow
Prescale
Reset WDT —» ] > R
} 3 CLR_WDT
WSJ[1:0]

Figure 4.3-3.2 WDT Diagram
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4.4 Power and Reset Management

There are five cases of reset on MCU controller chip. These cases of reset occurrence are below.
1. Power On Reset(POR)/Power Down Reset(PDR) (normal mode)

¢ POR(VDD = 24V) and PDR (VDD £ 2.35V)
2. Low Voltage Reset (LVR supports 4 levels)

¢ LVRO (VDD < 2.7V Default)

¢ LVR1 (VDD < 3.0V)
¢ LVR2 (VDD < 36V)
¢ LVR3 (VDD < 4.3V)

3. Watchdog Reset
¢ WDR (Watchdog Timer occur time out)
4. External Reset(PA[2])
€ EXTR (PA[2] low active)
5. Power Down Reset at Sleep mode (PDRS)
¢ PDRS (VDD < 1.3V)
If the POR,PDR,PDRS,WDR, LVR or EXTR occurs - the chip will enter reset status. The following events take place
on reset status.
€  Allregisters are reset to their default values expect status registers.
€  The status register (03h) is reset to their default value only for POR/PDR/LVR/PDRS.
After reset status, program counter begins at address 0x0000
VDD = 2.4V, PORN set to high (refer 4.0-1).

5V

PORN(1.9V) \|—
PORN_EXT “a 18ms 4>|/ I—
e

Figure 4.0-1 POR and LVR Sequence
Power t

LVR detect
EXTR w;uchwd.»g Voltage '
Overfl i
verflow ¥
WDR Glitch > 100ns
LVR J U
Global
Reset
Power on Reset Watchdog
- Reset
Delay-Time i
(130us~17ms) clay-Time

(10ns)

Figure 4.0-2 Global Sequence
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4.5 PWM Description

FM8PC75AM built in 6 PWM generators, supports 2 modes: (1)8-but, (2) 16-bit.

4.5-1 8-bit mode

8-bit mode (PWMO, PWM1, PWM2, PWM3, PWM4, and PWMS5): PWM output timing as shown below
Figure4.5-1.1.

«— PWM Period —>

Pulse Width .
(Duty)

Figure 4.5-1.1 8-bit mode PWM output timing

PWMO pulse width (Duty) = ((PWMO_Duty[7:0]) == PWMO 8-bit counter);
PWMO period = ((PWMO_PRJ[7:0]) == PWMO 8-bit counter);
PWM1 pulse width (Duty) = ((PWM1_Duty[7:0]) == PWM1 8-bit counter);
PWM1 period = ((PWM1_PRJ[7:0]) == PWM1 8-bit counter);
PWM2 pulse width (Duty) = ((PWM2_Duty[7:0]) == PWM2 8-bit counter);
PWM2 period = ((PWM2_PR][7:0]) == PWM2 8-bit counter);
PWM3 pulse width (Duty) = ((PWM3_Duty[7:0]) == PWM3 8-bit counter);
PWM3 period = ((PWMB3_PRJ[7:0]) == PWM3 8-bit counter);
PWM4 pulse width (Duty) = ((PWM4_Duty[7:0]) == PWM4 8-bit counter);
PWM4 period = ((PWM4_PRJ[7:0]) == PWM4 8-bit counter);
PWMS5 pulse width (Duty) = ((PWM5_Duty[7:0]) == PWM5 8-bit counter);
PWMS5 period = ((PWMS5_PRJ[7:0]) == PWMS5 8-bit counter);

8-bit PWM clock as shown below Figure4.5-1.2.

PAD/PBD — |
PWMX_Duty[7:0] > ]:/,[ PA/PB
PXCKX[1:0] 8 WMoV » PWM PVARO » X
Gen
’ >
PWMX_PR[7:0] > Compare
8
FIRC ———p] Foxck PXEN&PXPADEN
K ——> prC - &PXSEL[1:0]
TOCK M 8-bit
Firc/§ ——— ; P PWM counter g
PWMXxO —— 8

PxEN

Figure 4.5-1.2 8-bit PWM Block Diagram

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.22

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

4.5-2 16-bit mode (single phase output)
PWM output timing as shown below Figure 4.5-2

<« PWM Period —>

Pulse Width _ .
( Duty)

Figure 4.5-2.1 16-bit PWM output timing

PWMO1 pulse width (Duty) = ({PWM1_Duty[7:0], PWMO_Duty[7:0]}) == PWMO01 16-bit counter);
PWM23 pulse width (Duty) = ({PWM3_Duty[7:0], PWM2_Duty[7:0]}) == PWM23 16-bit counter);
PWM45 pulse width (Duty) = ({PWMS5_Duty[7:0], PWM4_Duty[7:0]}) == PWM45 16-bit counter);

PWMO1 period = ({PWM1_PR[7:0], PWMO_PR[7:0]) == PWMO01 16-bit counter);
PWM23 period = ({(PWM3_PR[7:0], PWM2_PR[7:0]) == PWM23 16-bit counter);
PWM45 period = {PWM5_PR[7:0], PWM4_PR[7:0]) == PWM45 16-bit counter);

PWMO01,PWM23,PWM45 16-i+:+ 4 E p#4s : HIRC,TOCK,HIRC/8

16
PWM1/3/5 Duty[7:0] | PWMO0/2/4 Duty[7:0] |+> PAD/PBD q
POCKX[1:0] FWMOW PWMO1/ M
S B —— PWMIZ | FAIPE
WMI3/5_PRIT0] | PWMO/2/4_PR(7:0] Compare A opwm | pwmas
R 7|  Gen g
FIRC ——p] J ]
TOCK —>] 8-bit(HB) 8-bit(LB)

\ /

PWMOIEN/PWM23/PWM45
&PXPADEN& PSEL[1:0]

Firc/8 =P X PWM1/3/5 counter PWMO0/2/4 counter

8

POIEN/
P23EN/
P45EN

Figure 4.5-2.2 16-bit PWM Block Diagram
4.5-2 16-bit mode (tow phase same/reverse output)

4.5-2_1 PWMO01/23 reverse output

| | | |
PWMOIH/ | | | I
PWM23H ' ! ! !
[ [ [ [
_| | | | [
| | | |
PWMOIL/ = R N
PISL e ole ot le ol e
Dead-Time Dead-Time Dead-Time Dead-Time
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4.5-2_1 PWMO01/23 same output

|

PWMO1H/ | | | |
PWM23H ! : : :
[ [ [ [

_| | | | |

| | | |

PWMOI1L/ | ! ! !
[ [ [ [

PR e Slle olie Sl
Dead-Time Dead-Time Dead-Time Dead-Time

4.5-3 PWM sample

PWMO01, 16bit
Step1: Set Period and Duty
MOVIA  00H

MOVAR PWMO_Duty
MOVAR PWMO_PR
MOVAR PWMO01CON

MOVIA  01H
MOVAR PWM1_Duty
MOVIA  02H

MOVAR PWM1_PR
Step2: Set output pin

CLRR PWMOSL

MOVIA  01H

MOVAR PWMPADEN
Step3: Enable PWM & PWM Interrupt

CLRA

IOST PSEL

BSR PWMINTEN,O
BSR INTEN,7
MOVIA  41H

MOVIA ~ PWMEN

PWMO, 8bit

Step1: Set Period and Duty
MOVIA  40H
MOVAR PWMO_Duty
MOVIA  BFH

MOVAR PWMO_PR
Step2: Set output pin

CLRR PWMOSL

MOVIA  01H

MOVAR PWMPADEN
Step3: Enable PWM

MOVIA  01H

MOVIA PWMEN

; PWMO01 100/200

; PWM clock = FIRC (16M/8M by writer’s option)

; assume FIRC = 16Mhz

; Period = 32us (62.5ns * 512), Duty = 16us (62.5ns * 128)

; PWMO1 output = PA3

; enable output function
; interrupt is non-essential

; select PWM interrupt when Duty occurs
; enable PWMO01 interrupt
; enable GIE

; enable PWMO01

; PWMO 40/BF

; PWMO output = PA3

; enable output function

; enable PWMO

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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4.6 Channel Analog to Digital(ADC)

Build in ADC module supports 6+2 channel (PB[0]~PBI[5] ) and one internal channel %2 VDD reference that can be
use for auxiliary input ,battery monitor and temperature monitor. The ADC module converts an input voltage to a

12-bit digital code.

AINI1

\4

PB[1] ® »
NTCIENé
PBIOYNTC! ] AINO_ )
CONCH][1:0]
j VREFH VDD )
NTC2EN AIN2 Start | Clear start bit
PB[2)/NTC1 B > bit
AIN3 Channel Normal ¢
PBI3] @ Select Channel \ 4 > ADCB
PB4) B A, ull SAR > Converter -IO-biL
U
X

s »  ADCIF
AINS y y
o= 4I—D—>
ADCIE
Internal — LS ! ADCINT
VDD/4 0 AING

CVREF

PA[1] 0 AIN7

A 4

Internal
NTC

II!

INSEL ChSel[2:0]

Figure 4.6-1 ADC block diagram
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4.6-1 ADC Current Direction Example
Method 1:
Step1 : Set CHSEL[3:0] = 3'b000(AIN = PBO)
Step2 : Set CONCH[1:0] = 2’b11
Step3 : Read ADC[11:0] = 12’h666 (for example : ADC =666h)
® AIN=VSS +V,¢(0.8V)
Step4 : set CONCH[1:0] = 2'b10
Step5 : Read ADC[11:0] = 12’hNEW
® AIN=PBO + V. 5(0.8V)
B 12h'NEW > 12’h666(PB0 > VSS)
B 12h'NEW < 12’h666(PB0 < VSS)

PB[1] AINT |
[Lozzd
AINO |
FB{0] d CONCHI[1:0]
~ VREEH VDD
Start | Clear start bit
bit

Channel Normmal ¢

Select Channel )\ 4 ADCB
» SAR [ Converter 10-bit

Y

AIN2

AIN3

AIN7

ChSel[2:0]

Figure 4.6-2 ADC current direction detect diagram
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Method 2:
Step1 : Set SELVER[2:0] = 3b’011(VREFH = 2V)
Step2 : Set CHSEL[2:0] = 3'b000
Step3 : set CONCH[1:0] = 2'b10
Step4 : Read ADC[11:0] = ADCyy)
® AIN=PBO +V.5(0.8V)
Step5 : set CHSEL[2:0] = 3'b001
Step6 : Read ADC[11:0] = ADCy)
® ADC( >ADC,
®  PN1>PB0(VSS) » positive current direction
® ADC, <ADC,
®  PN1 < PB0O(VSS) > negative current direction
B NOTE: V- cannot less VSS exceed 0.3V

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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4.7 Temperature Sensor Detect (TSD)

FM8PC75AM supports two external temperature Sensor Detectors (NTC1, NTC2) and an internal negative
temperature coefficient sensor.
Temperature detect can use ADC channel or comparator channel occurs interrupt. ,as shown Figure 4.7-1.

Intc=100uA
\ J

CHSEL
NTCIEN
PB[1]/NTC1 Xl—l—/—u
e M TSDCH
PB[2]/NTC2 Z)—I—/—u
U » ADC |—> MCU
X
IN- A .
NTC|[
T CMPIF
TSDEN Vo‘ngkr-r

Figure 4.7-1 Temperature detect block diagram

4.7-1 NTC/TSD Example

Step1: Set VOTPSL[1:0] ; Select internal compare Voltage 1V or 0.5V
Step2: Set {NTC1EN, NTC2EN, TSDEN} ; Select external NTC or internal NTC
Step3: Set CM[2:0] = 101 ; Set COPCONH1, enable comparator

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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4.8 Voltage Comparator

FM8PC75AM build in one voltage comparator, the block diagram as follow Figure 4.8-1.
(1) Compare by two external pin.

(2) Compare by internal reference voltage (VREF=1V from Bandgap) and external pin.

(3) Compare by internal vdd reference voltage (CVREF) and external pin.

(4) Compare by internal vdd reference voltage (CVREF) and internal reference voltage (VREF=1V).

VDD < 16 Stage >
—l_—/—'wv——'wv——'wv— — — T WA\
8R R R R R
CVREN
8R
CVRR
C

PB3—p
* >
B3 j;]—‘:: » CMPIF
CINS -
TSDCH— CMP COUT

PB4 —
v —»
v —»

A -
>

Vorr REF—P

CM]2:0]
Figure 4.8-1 Comparator block diagram

If CVRR = 1 and CVREN=1: CVREF = CVR[3:0] *vVdd / 18.

If CVRR = 0 and CVREN=1: CVREF =Vdd /10 + CVR[3:0] * Vdd / 20.

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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4.9 1/0 PAD

FM8PC75AM

Ports Ais 8-bit data input/output register -Ports B is 6-bit data input/output register -each pan can support
wake-up function as shown Figure 4.9-1. Each 1/O pin has a corresponding register bit (IOSTA, IOSTB)

to define it is input or output pin.

When an 1/O pin is configured as input pin (high-impedance), it may has pull-high resistor.
When an I/O pin is configured as output pin, there is a corresponding register bit to select as drive pad or

sink pad.

After reset, IOSTA and IOSTB are cleared, GPIO as input mode -

IC

—0

GPIO PIN

X

4—

bouT Control
I0BX,I0AX Logic
IOSTA/IOSTB »
PORT
READ
PortA,portB
Wake-Up Interrupt
] :
Logic

Figure 4.9-1 1/O pad block diagram
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4.10 Operating mode

FM8PC75AM

Normal Sleep Green Mode
HIRC By Program Off Off
SIRC By Program Off On
LVDT By Program Off Off
CPU Operating Off Off
Wake up - By Program By Program
WDT reset By Program No By Program

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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4.11 interrupt Function

FM8PC75AM supports fellow interrupts:
(1) PWM interrupts

(2) Timer1,Timer2 and Timer3 interrupts
(3) INTO external interrupt

(4) ADC completed interrupt

(5) Comparator output changed interrupt
(6) Low voltage detect interrupt (LVDT)

The reset vector for FM8PC75AM is at 0x0000h, and interrupt vector is at 0x0008h.

Global interrupt enable bit = 0 (GIE at Reg.0Eh-7) can disable all interrupts. When an interrupt event
occur with the GIE bit and its corresponding interrupt enable bit are all set, the GIE bit will be cleared by
hardware to disable any further interrupts. The RETFIE instruction will exit the interrupt routine and set
the GIE bit to re-enable interrupt.

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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[5] Data Register Descriptions

5.1 Indirect Addressing

The INDF Register is not a physical register. Any instruction accessing the INDF register can actually
access the register pointed by FSR Register. Reading the INDF register itself indirectly (FSR="0") will
read 00h. Writing to the INDF register indirectly results in a no-operation (although status bits may be

affected).

The bits of FSR register [6:0] are used to select up to 128 registers (address 00h ~ 7Fh).

Address 00H : Indirect addressing (INDF)

Read/Write-POR RIW-X  RMW-X  RMW-X  RMW-X RMW-X [RW-X [RMW-X [RMW-X
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x00 INDF B7 B6 B5 B4 B3 B2 Bl BO
INDF uses contents of FSR to address data memory (not a physical register).

Address 04H : Indirect Data Memory Address Pointer Register (FSR)

Read/Write-POR RIW-X  [RW-X  RMW-X  RM-X  RMW-X  [RW-X  [RMW-X  [RW-X
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x04 FSR GP F6 F5 F4 F3 F2 F1 FO
Example:

(1) Write OxAA to Address 7Fh Register

MOVIA 7Fh

MOVAR FSR ; Pointer = 7Fh

MOVIA AAh

MOVAR  INDF ; Write AAh to Address = 7Fh Register

(2) Read Address 7Fh Register to ACC

MOVIA 7Fh
MOVAR FSR ; Pointer = 7Fh
MOVR INDF,A ; Read Address from 7Fh Register to ACC

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.
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5.2 Program Counter

Address 01H: Program Counter High byte (PCH)

FM8PC75AM

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0
[Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x01 PCH - - - - - HB2 HB1 HBO

For any instruction where the PCL is the destination, the PC<7:0> is provided by the instruction word. However, the
PC<10:8> will come from the PCHBUF<2:0> register (PCH <2:0> > PC<10:8>).

Address 02H: Program Counter Low byte (PCL)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x02 PCL LB7 LB6 LB5 LB4 LB3 LB2 LB1 LBO

FM8PC75AM device has a 11-bit wide Program Counter (PC) and five-level deep 11-bit hardware push/pop stack.
The low byte of PC is called the PCL register. This register is readable and writable. The high byte of PC is called the
PCH register. This register contains the PC<9:8> bits and is not directly readable or writable. All updates to the
PC<10:8> go through the PCH register. As a program instruction is executed, the Program Counter will contain the
address of the next program instruction to be executed. The PC value is increased by one, every instruction cycle,

unless an instruction changes the PC.

For any instruction where the PCL is the destination, the PC<7:0> is provided by the instruction word or ALU result.
However, the PC<10:8> will come from the PCH<2:0> bits (PCH <2:0> > PC<10:8>).

Example: Instruction with PCL as destination

PC

PC

?

PCH <2:0>

PCH

ALU result<7:0>

Or Opcode<7:0>

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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5.3 Status Register

This register contains the arithmetic status of the ALU, the RESET status.
If the STATUS Register is the destination for an instruction that affects the Z, DC or C bits, then the write
to these three bits is disabled.

Address 03H: Status Register (STATUS)

Read/Write-POR R/W-0 R/W-0 R/W-0 R-1 R-1 R/W-x R/W-x R/W-x
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x03 STATUS RST RESTORE RAMBK |TO PD V4 DC C
Bit[7]: RST

Wake up type Bit

1 = Wake up

0 = System reset (power on, brown out, MCLRB, WDT time out).

Bit[6] : RESTORE Bit
1 = RETFIE cannot restore ACC[7:0], FSR[6:0], PCH[2:0] and STATUS[5][2:0].
0 = RETFIE auto restore ACC[7:0], FSR[6:0], PCH[2:0] and STATUSI[5][2:0].

Bit[5] : RAMBK Bit
1 : Select RAM Bank-1
0 : Select RAM Bank-0

Bit[4] : /TO
WDT Overflow Bit
1 = Power on reset, brown reset, CLRWDT and SLEEP instruction
0 = WDT Overflow reset

Bit[3] : /PD
Power down bit
1 = Power on reset, brown reset and CLRWDT instruction
0 = SLEEP instruction

Bit[2] : Z
Zero bit.
1 = The result of a logic operation is zero.
0 = The result of a logic operation is not zero.

Bit[1] : DC
Half carry/half borrow bit.
ADDAR, ADDIA, ADCAR, ADCIA
1 = A carry from the 4th low order bit of the result occurred.
0 = A carry from the 4th low order bit of the result did not occur.
SUBAR, SUBIA, SBCAR, SBCIA
1 = A borrow from the 4th low order bit of the result did not occur.
0 = A borrow from the 4th low order bit of the result occurred

Bit[0] : C
Carry/borrow bit.
ADDAR, ADDIA, ADCAR, ADCIA,
1 = A carry occurred.
0 = A carry did not occur.
SUBAR, SUBIA, SBCAR, SBCIA
1 = A borrow did not occur.
0 = A borrow occurred.

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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5.4 1/0O PAD Register

Ports A is an 8-bit port data register. Ports B is a 6-bit port data register. Reading the port (PORTA, PORTB register)
reads the status of the pins independent of the pin’s input/output modes. Writing to these ports will write to the port

data latch.

Address 05H: PORTA I/O Status Register (IOSTA)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x05 IOSTA IOSTA7 |IOSTA6 |IOSTA5 [IOSTA4 [IOSTA3 |IOSTA2 [IOSTA1l |IOSTAO
Bit[7] : IOSTA7 Bit[3] : IOSTA3

PORTA[7] I/O bit PORTA[3] I/O bit

1=IN 1=IN

0 = Output 0 = Output
Bit[6] : IOSTA6 Bit[2] : IOSTA2

PORTA[6] I/O bit PORTA[2] I/O bit

1=IN 1=IN

0 = Output 0 = Output
Bit[5] : IOSTAS5 Bit[1] : IOSTAL

PORTA[5] I/O bit PORTA[1] I/O bit

1=IN 1=IN

0 = Output 0 = Output
Bit[4] : IOSTA4 Bit[0] : IOSTAO

PORTA[4] I/O bit PORTA[0] I/O bit

1=IN 1=IN

0 = Output 0 = Output
Address 06H: PORTA Data Register (PORTA)
Read/Write-POR R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x06 PORTA I0A7 I0A 6 IOA5 I0A4 I0A3 I0A2 I0A 1 10A0

Bit[3] : IOA3

Bit[7] : IOA7 PORTAJ[3] Data bit

PORTA[7] Data bit 1 = Output High

1 = Output High 0 = Output Low

0 = Output Low Bit[2] : IOA2
Bit[6] : IOA6 PORTA[2] Data bit

PORTA[6] Data bit 1 = No output (Open Drain)

1 = Output High 0 = Output Low

0 = Output Low Bit[1] : IOAl
Bit[5] : IOA5 PORTA[1] Data bit

PORTA[5] Data bit 1 = Output High

1 = Output High 0 = Output Low

0 = Output Low Bit[0] : IOAO

Bit[4] : 10A4
PORTA[4] Data bit
1 = Output High
0 = Output Low

PORTA[0] Data bit
1 = Output High
0 = Output Low
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Address 07H: PORTB 1/O Status Register (I0STB)

Read/Write-POR R-0 R-0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x07 I0STB - - IOSTB5 |IOSTB4 [IOSTB3 |IOSTB2 |IOSTB1 [IOSTBO
Bit[5] : IOSTB5 Bit[2] : IOSTB2

PORTBI[5] I/O bit PORTBI2] I/O bit

1=IN 1=IN

0 = Output 0 = Output
Bit[4] : IOSTB4 Bit[1] : IOSTB1

PORTB[4] I/O bit PORTBI1] I/O bit

1=IN 1=IN

0 = Output 0 = Output
Bit[3] : IOSTB3 Bit[0] : IOSTBO

PORTB[3] I/O bit PORTBIO0] I/O bit

1=IN 1=IN

0 = Output 0 = Output

Address 08H: PORTB Data Register (PORTB)

Read/Write-POR R-0 R-0 R/W-X R/W-X R/W-X R/W-X R/W-X R/W-X
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x08 PORTB - - 10B5 10B4 10B3 10B2 10B1 10B0
Bit[5] : 10B5 Bit[2] : 10B2

PORTBI[5] Data Output Register PORTBI[2] Data Output Register

1 = Output High 1 = Output High

0 = Output Low 0 = Output Low
Bit[4] : 10B4 Bit[1] : 10B1

PORTB[4] Data Output Register PORTB[1] Data Output Register

1 = Output High 1 = Output High

0 = Output Low 0 = Output Low
Bit[3] : 10B3 Bit[0] : 10BO

PORTB[3] Data Output Register PORTB[0] Data Output Register

1 = Output High 1 = Output High

0 = Output Low 0 = Output Low

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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Address 26H: PORTA Wake up Control Register (AWUCON)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x26 AWUCON  |AWE[7] |AWE[6] |AWE[5] |AWE[4] |AWE[3] |AWE[2] |AWE[1] |AWE][0]
Bit[7]: AWE[7] Bit[3]: AWE[3]

PortA [7] wakeup enable bit PortA [3] wakeup enable bit

1 = Enable. 1 = Enable.

0 = Disable. 0 = Disable.
Bit[6]: AWE[6] Bit[2]: AWE[2]

PortA [6] wakeup enable bit PortA [2] wakeup enable bit

1 = Enable. 1 = Enable.

0 = Disable. 0 = Disable.
Bit[5]: AWE[5] Bit[1]: AWE[1]

PortA [5] wakeup enable bit PortA [1] wakeup enable bit

1 = Enable. 1 = Enable.

0 = Disable. 0 = Disable.
Bit[4]: AWE[4] Bit[0]: AWE[O0]

PortA [4] wakeup enable bit PortA [0] wakeup enable bit

1 = Enable. 1 = Enable.

0 = Disable. 0 = Disable.

Address 27H: PORTA Pull-High Control Register (APHCON)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x27 APHCON APH[7] |APH[6] |APH[5] |APH[4] |APH[3] |APH[2] |APH[1] |APH]0]
Bit[7]: APHI[7]

PortA [7] pull high enable bit Bit[3]: APHI[3]

0 = Enable. PortA [3] pull high enable bit

1 = Disable. 0 = Enable.
Bit[6]: APHI[6] 1 = Disable.

PortA [6] pull high enable bit Bit[2]: APH[2]

0 = Enable. PortA [2] pull high enable bit

1 = Disable. 0 = Enable.
Bit[5]: APH[5] 1 = Disable.

PortA [5] pull high enable bit Bit[1]: APH[1]

0 = Enable. PortA [1] pull high enable bit

1 = Disable. 0 = Enable.
Bit[4]: APH[4] 1 = Disable.

PortA [4] pull high enable bit Bit[0]: APH[O]

0 = Enable. PortA [0] pull high enable bit

1 = Disable. 0 = Enable.

1 = Disable.
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Address 28H: PORTB Wake up Control Register (BWUCON)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x28 BWUCON [UGMD [GreenL |BWE[5] [BWE[4] [BWE[3] [BWE[2] [BWE[1] [BWE[0]
Bit[7]: UGMD Bit[3]: BWE[3]

Ultra GREEN Mode signal. PortB [3] wakeup enable bit

1 = SIRC (32KHz/10) Power saving mode. 1 =Enable.

0 = SIRC (32KHz). 0 = Disable.
Bit[6]: GreenL Bit[2]: BWE[2]

1: enable Green Mode: LVDT Disable, Fcpu PortB [2] wakeup enable bit

Disable. 1 = Enable.

0 = Disable.

0: disable Green Mode: MCU operating.

Bit[1]: BWE[1]
PortB [1] wakeup enable bit
1 = Enable.
0 = Disable.

Bit[5]: BWE[5]
PortB [5] wakeup enable bit
1 = Enable.
0 = Disable.

Bit[0]: BWE[O]

Bit[4]: BWE[4] PortB [0] wakeup enable bit

PortB [4] wakeup enable bit

1 = Enable.
1 = Enable. ey
0 = Disable. 0 = Disable.
Address 29H: PORTB Pull-High ControlRegister (BPHCON)
Read/Write-POR R/W-0 R -0 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x29 BPHCON  [INENPAL [ BPH[5] [BPH[4] [BPH[3] [BPH[2] [BPH[1] [BPHI0]
Bit[7] : INENPAL Bit[3]: BPH[3]
PA[1] digital input Enable. PortB [3] pull high enable bit
1 =Disable (read PA[1] as 0) 0 = Enable.
0 = Enable

1 = Disable.

Bit[2]: BPHI[2]
PortB [2] pull high enable bit
0 =Enable.

Bit[5]: BPH[5] 1 = Disable.

PortB [5] pull high enable bit

? fgin;i'f; Bit[1]: BPH[1]
- Y PortB [1] pull high enable bit
I 0 =Enable.
Bit[4]: BPH[4] 1 = Disable.

PortB [4] pull high enable bit

? : E?;Z'f; Bit[0]: BPHO]
' PortB [0] pull high enable bit
0 = Enable.
1 = Disable.
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5.5 Timer Register(16 bits)

Address 09H: Timerl Control Register (T1con)

FM8PC75AM

Read/Write-POR R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x09 T1CON - - - T1PS1 T1PSO T1CS1 T1CSO T1EN
Bit[4:3]: T1PS[1:0]
Timer1 clock division:
T1PS1:T1PSO clock division
00 11
01 1:2
10 1:4
11 1:8
Bit[2:1]: T1CS[1:0]
Timer1 clock source
T1CS[1:0] Clock source
2’b00 FCPU
2'b01 FIRC (16Mhz/8Mhz)
2'b10 Timer2 output
2’b11 TOCK
Bit[0] : TIEN
Timer1 Enable bit
1 =Timer1 enable.
0 = Timer1 disable
Address 0AH: Timerl Low-byte Reload Register (TMR1LB)
Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
[Address Name B7 B6 B5 B4 B3 B2 BO
0xX0A TMRI1LB TMR1LB[7:0]
Bit[7:0] : TM1LB[7:0]
Write data to update TMR1LB, but read data from TM1[7:0].
Address 0BH: Timerl High-byte Reload Register (TMR1HB)
Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 BO
0x0B TMR1HB TMR1HBJ[7:0]

Bit[7:0] : TM1HBJ7:0]
Write data to update TMR1HB, but read data from TM1[15:0].
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Address 0CH: Internal Oscillator and Watchdog Control Register (IRCWCON)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x0C IRCWCON WDTEN [HIRCEN [WS1 WSO CPUS IRCF2 IRCF1 IRCFO

Bit[7] : WDTEN
WDT enable bit

1 : Enable WDT Bit[3] : CPUS
0 : Disable WDT CPU clock select bit
1 : HIRC (16M/8Mhz)
Bit[6] : HIRCEN 0 : SIRC (about 32Khz)

Internal Oscillator (HIRC) enable bit

1 : Enable internal oscillator Bit[2:0] : IRCF[2: O]

N ; ; HIRC Division
0 : Disable internal oscillator IRCF[2: 0] Fopu diRign
. 3'b000 IRC

Bit[5:4] : WS[1:0] 3’5001 IRC/2
Watchdog select bits 3'b010 IRC/4
WSJ[1:0] Overflow time 3’'b011 IRC/8
2’b00 2 s 3'b100 IRC/16
2’b01 288 ms 3'b101 IRC/32
2'b10 72 ms 3'b110 TOCK
2'b11 18 ms (default) 3b111 Inhibit
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5.5 Low Voltage Detect Register

Address ODH: Low Voltage Detect Control Register (LVDTCON)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x0D LVDTCON [EIS RDPORT |RA2EN LVENB INTEDG [SEN S1 SO
Bit[7] : EIS

External Interrupt select bit
1: 10B5= interrupt (INTO) input.
0: IOB5= general input/output pad.

Bit[6] : RDPORT
Read form port bit
1: Read Data Register 06H(PORTA) and 08H(PORTB).
0: Read PAD

Bit[5] : RA2EN
I0A2 general I/O enable bit
1: I0A2 is general 1/0.
0: IOA2 is external reset pin

Bit[4] :LVENB
Low voltage reset enable bit
1: Enable low voltage reset.
0: Disable low voltage reset.

Bit[3] : INTEDG
Interrupt edge select bit
1: interrupt on rising edge of INTO pin.
0: interrupt on falling edge of INTO pin.

Bit[2] : SEN
PB3 -~ PB4 Short select bit
1: PB3 -~ PB4 short.
0: PB3 ~ PB4 open.

Bit[1:0] :S[1:0]
Detect voltage select bits

S[1: 0] Voltage

2'b11 2.7V(Initial Value)
2b10 3.0V

2'b01 3.6V

2’00 4.3V

This datasheet contains new product information. Advanced Analog Technology reserves the rights to modify the product specification without notice.
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5.5 interrupt Register

Address OEH: interrupt Control Register (INTEN)

FM8PC75AM

Read/Write-POR R/W-0 R -0 R -0 R/W-0 R/W-0 R/W-0 R -0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x0E INTEN GIE - - LVDTIE |CMPIE |[INTIE - T1IE
Bit[7] :GIE Bit[3] : CMPIE
Globle interrupt enable bit Comparator interrupt enable bit
1 : Enable all interrupts 1 : Enable comparator interrupt
0 : Disable All interrupts 0 : Disable comparator interrupt
Bit[6:5] :reserved Bit[2] : INTIE
External interrupt enable bit
1 : Enable external interrupt
0 : Disable external interrupt
Bit[1] : reserved
Bit[4] : LVDTIE Bit[0] : T1TIE
Low voltage detect interrupt enable bit Timer1 overflow interrupt enable bit
1 : Enable low voltage detect interrupt 1 : Enable Timer1 overflow interrupt
0 : Disable low voltage detect interrupt 0 : Disable Timer1 overflow interrupt
Address OFH: interrupt flagRegister (INTFLAG)
Read/Write-POR R -0 R -0 R -0 R/W-0 R/W-0 R/W-0 R -0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
OxOF INTFLAG - - - LVDTIF |CMPIF INTIF - T1IF
Bit[7:5] : reserved Bit[2] : INTIF
External interrupt flag
1 = Interrupt occurs.
0 = INTIF must clear by firmware
Bit[1] : reserved
Bit[4] : LVDTIF
Low voltage detect interrupt flag
1 = Interrupt occurs.
0 = LVDTIF must clear by firmware
Bit[3] : CMPIF Bit[0] : TLIF

Comparator interrupt flag
1 = Interrupt occurs.
0 = CMPIF must clear by firmware

Timer1 interrupt flag
1 = Interrupt occurs.
0 =T1IF must clear by firmware
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5.6 ADC Control Register

Address 2BH: ADC Control Registerl (ADCON1)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x2B IADCON1 IADCEN |ADCST |CHSEL2 |CHSEL1 |CHSELO [INSEL IADCSR1 |ADCSRO

Bit[7] : ADCEN
ADC enable bit
1 =ADC enable
0 = ADC disable

Bit[6] : ADCST
1 = Start ADC, conversion has been completed, clear 0 by H/W.
0 = Stop.

Bit[5:3] : CHSEL[2:0]
ADC input channels shown as Table 5.6-1

CHSEL[2:0] Input channel(INSEL=0) Input channel (INSEL=1)
3'b000 (AINO)  |PB[0] /external-NTC1 PBI0] /external-NTC1
3'b001 (AIN1)  |PB[1] PBI[1]

3'b010 (AIN2)  |PBJ[2] /external-NTC2 PBI[2] /external-NTC2
3'b011 (AIN3)  |PB[3] PBI[3]

3'b100 (AIN4)  |PB[4] PB[4]

3'b101 (AIN5)  |PBI[5] PBI[5]

3'b110 (AIN6)  |Internal VDD/4 CVREF

3'b111 (AIN7) PA[1] Internal INTC*

Table 5.6-1 ADC input channels select
* : negative temperature coefficient

Bit[2] : INSEL
Internal reference select bit
1: CVREF, INTC base on CHSEL[2:0].
0: VDD/4, PA[1] base on CHSEL[2:0].

Bit[1:0] : ADCSR[1:0]
ADC clock select
2'b00 : ADC clock = Fcpu/512
2'b01 : ADC clock = Fcpu/256
2'b10 : ADC clock = Fcpu/128
2’b11 : ADC clock = Fcpu/64

Note : VREFH=2.0V VDD >=3V , Select ADC clock >= 4us (<= 250K)
VREFH=1.2V VDD >=2.4V , Select ADC clock >= 4us (<= 250K)
VREFH=1.0V VDD >=2.4V , Select ADC clock >= 4us (<= 250K)
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Address 2CH: ADC Control Register2 (ADCON2)

FM8PC75AM

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x2C IADCONZ2 IADCIE IADCIF SVREFH |ADCNT |[GP SLVER2 [SLVER1 |SLVERO
Bit[7] : ADCIE Bit[4] : ADCNT

ADC Interrupt Enable ADC mode

1 = Enable 1 = ADC continuous mode

0 = Disable 0 = ADC trigger mode , trigger by ADCST bit
Bit[6] : ADCIF Bit[3] : General Bit

ADC Interrupt Flag Bit

1 = ADC conversion has been completed,

write O clear flag.
0 = ADC conversion has not been
completed.

Bit[5] : SVREFH
Enable internal reference voltage
1 = Inhibit
0 = Enable (refer table 5.6-2).

Address 2DH: ADC Control Register3 (ADCONB3)

Bit[2:0] : SELVER[2:0]

ADC internal VREFH voltage
ADCEN SELVER[2:0] |VREFH
1 3’b000 VDD

3’b001 4V
3’b010 3V
3'b011 2V
3'’b100 1.2V
3'b101 1V
3'b110 Inhibit
3’b111 Inhibit
0 3’bxxx Disable

Table 5.6-2 ADC internal VREFH voltage

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x2D IADCON-3 CONCH1 |CONCHO ([INEN5 INEN4 INEN3 INEN2 INEN1 INENO
Bit[7:6] : CONCHI[1:0] Bit[3] : INEN[3]
ADC channel select PB[3] digital input enable bit
CONCHJ1:0] channel 1 = Disable
2’b0X CHSEL[2:0] 0 = Enable
2'b10 External R to VSS
2'b11 Internal R to VSS Bit[2] : INEN[2]
PB[2] digital input enable bit
Bit[5] : INEN[5] 1 = Disable
PB[5] digital input enable bit 0 = Enable
1 = Disable
0 = Enable Bit[1] : INEN[1]
PB[1] digital input enable bit
Bit[4] : INEN[4] 1 = Disable
PB[4] digitak input enable bit 0 = Enable
1 = Disable
0 = Enable Bit[0] : INEN[O]

PB[0] analog digital input enable bit
1 = Disable
0 = Enable
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Address 2EH: ADC Result Register High Byte (ADCHB)

Read/Write-POR R-0 R-0 R -0 R-0 R -0 R-0 R-0 R-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x2E ADCHB ADCB11 |ADCB10 |ADCB9 |ADCB8 |ADCB7 |ADCB6 |ADCB5 |ADCB4

Bit[7:0] : ADCB[11:4] read only
ADCBI[11:0] higher 8bits

Address 2FH: ADC Result Register Low Nibble Byte (ADCLB)

Read/Write-POR R/-0 R/-0 R/-0 R/-0 R-0 R -0 RO R -0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
Ox2F IADCLB - - - - IADCB3 |ADCB2 |ADCB1 |ADCBO

Bit[3:0] : ADCB[3:0] read only
ADCBI[11:0] lower 4bits
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5.7 PWM Register

Address 10H: PWM Enable Register (PWMEN)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x10 PWMEN P23EN PO1EN P5EN PAEN P3EN P2EN P1EN POEN

Bit[7] : P23EN
PWM23 16-bit Enable.
1 = Enable
0 = Disable

Bit[6] : PO1EN
PWMO01 16-bit Enable
1 = Enable
0 = Disable

Bit[5] : P5EN
PWMS5 8-bit Enable
1 = Enable
0 = Disable

Bit[4] : PAEN
PWM4 8-bit Enable
1 = Enable
0 = Disable

Bit[3] : P3EN
PWM3 8-bit Enable
1 = Enable
0 = Disable

Bit[2] : P2EN
PWM2 8-bit Enable
1 = Enable
0 = Disable

Bit[1] : P1IEN
PWM1 8-bit Enable
1 = Enable
0 = Disable

Bit[0] : POEN
PWMO 8-bit Enable
1 = Enable
0 = Disable

Address 11H: PWM Output Pad Enable Register-2 (PWMPADEN)

Read/Write-4g i= 4~ & R -0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x11 PWMPADEN [ PASEN PSPADEN [P4PADEN |P3PADEN [P2PADEN |P1PADEN [POPADEN

Bit[6] : PA5EN
PWM45 16bit Enable.
1 = Enable
0 = Disable

Bit[5] : PSPADEN
PWMS5 Output Enable (PB[5]) .
1 = Enable
0 = Disable

Bit[4] : PAPADEN
PWM4/PWM45 Output Enable (PA[7]).
1 = Enable
0 = Disable

Bit[3] : P3PADEN
PWM3 Output Enable, P3SEL[1:0] select pad
1 =Enable
0 = Disable

Bit[2] : P2PADEN
PWM2/PWM23 Output Enable, P2SEL[1:0] select
pad
1 = Enable
0 = Disable

Bit[1] : PAPADEN
PWM1 Output Enable, P1SEL[1:0] select pad
1 = Enable
0 = Disable

Bit[0] : POPADEN
PWMO/PWMO01 Output Enable, POSEL[1:0] select
pad
1 = Enable
0 = Disable
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Address 2AH: PWM Output Pad Select Register(PWMOSL)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x2A PWMOSL  |P3SEL[1:0] P2SEL[1:0] P1SEL[1:0] POSEL[1:0]
Bit[7:6] : P3SEL[1:0]

PWM3 Output select

P3SEL[1:0] | Output Pad (PXEN)

PWM3 2'b00 PA[6] (P3EN=1, P23EN=0,P3PADEN=1)
PWM3 2’b01 PB[0] (P3EN=1, P23EN=0,P3PADEN=1)
PWM3 2’b10 PB[1] (P3EN=1, P23EN=0,P3PADEN=1)
PWM3 2'b11 PB[2] (P3EN=1, P23EN=0,P3PADEN=1)

Bit[5:4] : P2SEL[1:0]
PWM2/PWM23 Output select

P2SEL[1:0] | Output Pad (PXEN)

PWM2 (8 Bit) 2'b00 PA[5] (P2EN=1, P23EN=0,P2PADEN=1)
PWM23(16 Bit) PA[5] (P2EN=1 P3EN=X, P23EN=1 P2PADEN=1)
PWM2 (8 Bit) 2'b01 PB[0] (P2EN=1, P23EN=0,P2PADEN=1)
PWM23(16 Bit) PB[0] (P2EN=X ,P3EN=X, P23EN=1, P2PADEN=1)
PWM2 (8 Bit) 2010 PB[1] (P2EN=1, P23EN=0,P2PADEN=1)
PWM23H(16 bit)* PA[5] (P2EN=1 ,P3EN=X ,P23EN=1, P2PADEN=1)
PWM23L(16 Bit)* PA[6] (P2EN=1 P3EN=X ,P23EN=1, P2PADEN=1)
PWM2 (8 Bit) 2b11 PB[2] (P2EN=1, P23EN=0,P2PADEN=1)

(

PWM23H(16 Bit)"

PWM23L(16 Bit)*

PB[1] (P2EN=1 ,P3EN=X ,P23EN=1, P2PADEN=1)

PB[0] (P2EN=1 ,P3EN=X ,P23EN=1, P2PADEN=1)

* Complementary output PWM23H = PWM23, PWM23L = PWM23/~(PWM23)

base on P2Pole[1:0], P3Pole[1:0].

Bit[3:2] : P1SEL[1:0]
PWM1 Output select

P1SEL[1:0] | Output Pad (PXEN)

PWM1 2'b00 PA[4] (P1EN=1, PO1EN=0,P1PADEN=1)
PWM1 2'b01 PA[0] (P1EN=1, POTEN=0,P1PADEN=1)
PWM1 2'b10 PA[1] (P1EN=1, PO1EN=0,P1PADEN=1)
PWM1 2b11 PB[0] (P1EN=1, PO1EN=0,P1PADEN=1)

Bit[1:0] : POSEL[1:0]

PWMO/PWMO1 Output select

POSEL[1:0] | Output Pad (PXEN)

PWMO (8 Bit) 2'b00 PA[3] (POEN=1, PO1EN=0,POPADEN=1)
PWMO1(16 Bit) PA[3] (POEN=1, PIEN=X,PO1EN=1, POPADEN=1)
PWMO (8 Bit) 2'b01 PA[0] (POEN=1, PO1EN=0,POPADEN=1)
PWMO1(16 Bit) PA[0] (POEN=1, PIEN=X ,PO1EN=1, POPADEN=1)
PWMOTH(16 Bit)* | 2b10 PA[3] (POEN=1, PIEN=X ,PO1EN=1, POPADEN=1)
PWMO1L(16 Bit)* PA[4] (POEN=1, PIEN=X ,PO1EN=1, POPADEN=1)
PWMO (8 Bit) 2b11 PB[0] (POEN=1 , PO1EN=0,POPADEN=1)

PWMO1H(16 Bit)*

PWMO1L(16 Bit)*

PB[1] (POEN=1, PIEN=X ,PO1EN=1 ,POPADEN=1)

PB[0] (POEN=1, P1IEN=X,PO1EN=1 ,POPADEN=1)

* Complementary output PWMO1H = PWMO01, PWMO1L = PWMO1/~( PWMO01)
base on POPole[1:0], P1Pole[1:0].
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Address 12H: PWMO0/1 Control Register (PWMO01CON)

FM8PC75AM

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x12 PWMO01CON [P1CK1 P1CKO P1Polel |P1Pole0 |POCK1 POCKO POPolel  |POPole0
Bit[7:6] : P1CKJ1:0] Bit[3:2] : POCK[1:0]
PWM1 clock source PWMO clock source
=00 : Firc(16/8MHz, by writer) =00 : Firc(16/8MHz)
=01 : TOCK =01 : TOCK
=10 : Firc/8(2/1MHz) =10 : Firc/8(2/1MHz)
=01 : PWMO output =01 : PWM1 output
Bit[5:4] : P1Pole[1:0] Bit[1:0] : POPole[1:0]
PWMT1 initial output PWMO initial output
=00 : Initial low output =00 : Initial low output
=01 : Initial high output =01 : Initial high output
=10 : Keep DC-low output =10 : Keep DC-low output
=01 : Keep DC-high output =01 : Keep DC-high output
Address 13H: PWMZ2/3 Control Register (PWM23CON)
Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x13 PWM23CON [P3CK1 P3CKO P3Polel |P3Pole0 |P2CK1 P2CKO0 P2Polel  [P2Pole0
Bit[7:6] : P3CK][1:0] Bit[3:2] : P2CK[1:0]
PWM3 clock source PWM2 clock source
=00 : Firc(16/8MHz) =00 : Firc(16/8MHz)
=01 : TOCK =01 : TOCK
=10 : Firc/8(2/1MHz) =10 : Firc/8(2/1MHz)
=01 : PWM2 output =01 : PWM3 output

Bit[5:4] : P3Pole[1:0]
PWM3 initial output

=00 : Initial low output
=01 : Initial high output
=10 : Keep DC-low output
=01 : Keep DC-high output

Bit[1:0] : P2Pole[1:0]
PWM2 initial output

=00 :
=01
=10 :
=01

Initial low output

. Initial high output

Keep DC-low output

: Keep DC-high output
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Address 14H: PWMA4/5 Control Register (PWM45CON)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x14 PWM45CON |P5CK1 P5CKO0 P5Polel  |P5Pole0 |PACK1 PACKO P4Polel  |P4Pole0
Bit[7:6] : P5CK]1:0] Bit[3:2] : PACK]1:0]
PWMS5 clock source PWM4 clock source
=00 : Firc(16/8MHz) =00 : Firc(16/8MHz)
=01 : TOCK =01 : TOCK

Bit[5:4]

=10 : Firc/8(2/1MHz)
=01 : PWM4 output

: P5Pole[1:0]

PWMS5 initial output

=00 : Initial low output
=01 : Initial high output
=10 : Keep DC-low output
=01 : Keep DC-high output

=10 : Firc/8(2/1MHz)
=01 : PWM5 output

Bit[1:0] : P4Pole[1:0]
PWM4 initial output
=00 : Initial low output
=01 : Initial high output
=10 : Keep DC-low output
=01 : Keep DC-high output

Address 10H:PWM interrupt Select Register (PSEL)

Read/Write-POR R/W-x R/W-X R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x10 PSEL - - PS5 PS4 PS3 PS2 PS1 PSO
Access by 10ST/IOSTR instruction

Bit[5] : PS5 Bit[2] : PS2

PWMS5 interrupt selection
1 = interrupt when (PWM Timer == duty).

0 = interrupt when (PWM Timer == period)

Bit[4] : PS4

PWM4/PWM45 interrupt selection
1 = interrupt when (PWM Timer == duty).

0 = interrupt when (PWM Timer == period)

Bit[3] : PS3

PWM3 interrupt selection
1 = interrupt when (PWM Timer == duty).

0 = interrupt when (PWM Timer == period)

PWM2/PWM23 interrupt selection
1 = interrupt when (PWM Timer == duty).
0 = interrupt when (PWM Timer == period)

Bit[1] : PS1
PWM1 interrupt selection
1 = interrupt when (PWM Timer == duty).
0 = interrupt when (PWM Timer == period)

Bit[0] : PSO
PWMO/PWMO1 interrupt selection
1 = interrupt when (PWM Timer == duty).
0 = interrupt when (PWM Timer == period)
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Address 24H:PWM interrupt enableRegister (PWMINTEN)

FM8PC75AM

Read/Write-POR - - R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x24 PWMINTEN |- - P5IEN P4IEN P3IEN P2IEN P1IEN POIEN
Bit[5] : PSIEN Bit[2] : P2IEN
PWMS interrupt enable. PWM2/PWM23 interrupt enable.
1 = Enable 1 = Enable
0 = Disable 0 = Disable
Bit[4] : P4IEN Bit[1] : P1IEN
PWM4/PWM45 interrupt enable. PWM1 interrupt enable.
1 = Enable 1 = Enable
0 = Disable 0 = Disable
Bit[3] : P3IEN Bit[0] : POIEN
PWM3 interrupt enable. PWMO/PWMO1 interrupt enable.
1 = Enable 1 = Enable
0 = Disable 0 = Disable
Address 25H:PWM interrupt flag Register (PWMINTFLAG)
Read/Write-POR - - R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x25 PWMINTFLAGH - P51F P4IF P3IF P21F P1IF POIF
Bit[5] : P5IF
PWMS interrupt flag. Bit[2] : P2IF
1 = Interrupt occur PWM2/PWM23 interrupt flag.
0 = P5IF must clear by firmware 1 = Interrupt occur
0 = P2IF must clear by firmware
Bit[4] : P4IF
PWM4/PWM45 interrupt flag. Bit[1] : P1IF
1 = Interrupt occur PWM1 interrupt flag.
0 = P4IF must clear by firmware 1 = Interrupt occur
0 = P1IF must clear by firmware
Bit[3] : P3IF
PWM3 interrupt flag. Bit[0] : POIF

1 = Interrupt occur
0 = P3IF must clear by firmware

PWMO/PWMO1 interrupt flag.
1 = Interrupt occur
0 = POIF must clear by firmware
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Address 15H: PWMO Duty Register (PWMO0Duty)

FM8PC75AM

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x15 PWMODuty [POD7 POD6 POD5 POD4 POD3 POD2 POD1 PODO
Bit[7:0] : POD[7:0]

PWMO Duty Register.

Or PWMO1 low-byte Duty Register
Address 16H: PWM1 Duty Register (PWM1Duty)
Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x16 PWM1Duty [P1D7 P1D6 P1D5 P1D4 P1D3 P1D2 P1D1 P1D0
Bit[7:0] : P1DJ[7:0]

PWM1 Duty Register.

Or PWMO01high-byte Duty Register
Address 17H: PWM2 Duty Register (PWM2Duty)
Read/Write-POR RW-0 [RW-0 [RW-0 RW-0 RW-0 [RW-0 [RIW-0 [R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x17 PWM2Duty |P2D7 P2D6 P2D5 P2D4 P2D3 P2D2 P2D1 P2D0
Bit[7:0] : P2D[7:0]

PWM2 Duty Register.

Or PWM23 low-byte Duty Register
Address 18H: PWM3 Duty Register (PWM3Duty)
Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x18 PWM3Duty [P3D7 P3D6 P3D5 P3D4 P3D3 P3D2 P3D1 P3D0
Bit[7:0] : P3D[7:0]

PWM3 Duty Register.

Or PWM23 high-byte Duty Register
Address 19H: PWM4 Duty Register (PWM4Duty)
Read/Write-POR RW-0 [RW-0 [RMW-0 RW-0 RW-0 [RW-0 [RIW-0 [RW-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x19 PWMA4Duty |P4D7 PAD6 PAD5 PADA4 PAD3 PAD2 PAD1 PADO0
Bit[7:0] : P4DJ[7:0]

PWM4 Duty Register.

Or PWM45 low-byte Duty Register
Address 1AH: PWMD5 Duty Register (PWM5Duty)
Read/Write-POR RW-0 [RW-0 RW-0 [RW-0 RW-0 [RW-0 [RW-0 [RW-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x1A PWM5Duty |P5D7 P5D6 PSD5 P5D4 P5D3 P5D2 P5D1 P5D0

Bit[7:0] : P5D[7:0]
PWMS5 Duty Register.
Or PWMA45 high-byte Duty Register
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Address 1BH: PWMO Period Register (PWMOPR)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x1B PWMOPR POPR[7:0]

Bit[7:0] : POPR[7:0]
PWMO Period Register.
Or PWMO1 low-byte Period Register

Address 1CH: PWML1 Period Register (PWM1PR)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x1C PWM1PR P1PR[7:0]

Bit[7:0] : P1PR[7:0]
PWM1 Period Register.
Or PWMO1 high-byte Period Register

Address 1DH: PWM2 Period Register (PWM2PR)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x1D PWM2PR P2PR[7:0]

Bit[7:0] : P2PR[7:0]
PWMZ2 Period Register.
Or PWM23 low-byte Period Register

Address 1EH: PWM3 Period Register (PWM3PR)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 Bl BO
OX1E PWM3PR P3PR[7:0]

Bit[7:0] : P3PR[7:0]
PWM3 Period Register.
Or PWM23 high-byte Period Register

Address 1FH: PWM4 Period Register (PWM4PR)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
Address Name B7 B6 B5 B4 B3 B2 Bl BO
Ox1F PWM4PR P4PR[7:0]

Bit[7:0] : P4PR[7:0]
PWM4 Period Register.
Or PWM45 low-byte Period Register

Address 20H: PWMS5 Period Register (PWM5PR)

Read/Write-POR R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
[Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x20 PWM5PR P5PR[7:0]

Bit[7:0] : P5PR[7:0]
PWM5Period Register.
Or PWMA45 high-byte Period Register
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5.8 Comparator Register

Address 22H:Comparator Control Register-1 (CMPCON1)

Read/Write-POR R-X R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x22 CMPCON1 |LVDTSV | COUT CINV CINS CM?2 CM1 CMO
Bit[7] : LVDTSV

Low Volatge Detect.(4.3/3.6/3.0/2.7V)

=1:VDD > 4.3/3.6/3.0/2.7V Bit[4] : CINV

=0:VDD <=4.3/3.6/3.0/2.7V Output phase selection

=1 : Inverted output

Bit[5] : COUT =0 : Direct output

Comparator out

CINV = 0: Bit[3] : CINS

=1: VIN+>VIN-. External input selection

=0: VIN+ <VIN-. =1 : PB[3] input

CINV = 1: =0 : PB[4] input

=1:VIN+ <VIN-.

=0: VIN+ > VIN-.

Bit[2:0] :CM[2:0]

Comparator input selection (refer Figure 4.5-1 comparator diagram)

CM[2:0] Description
CIN- | CIN+
3'b000 Disable Comparator(sleep mode)
3'b001 PBI[3] PBI[4]
3'b010 CVREF 1V(Bandgap)
3'b011 PB[3]/PB[4] 1V (Bandgap)
3'b100 PB[3]/PB[4] CVREF
3'b101 TSDCH VOTP_REF(1V/0.5V)
3'b110,3’b111 Disable Comparator(sleep mode)

Address 23H: Comparator Control Register-2 (CMPCON2)

Read/Write-POR RIW-0 | RW-0 T RW-0  RW-0  |RIW-0  |R/W-0
Address Name B7 B6 B5 B4 B3 B2 B1 BO
0x23 CMPCON2 |CVREN | CVRR |- CVR[3:0]

Bit[7] : CVREN
Reference voltage(CVREF) Enable
=1 : Enable reference voltage CVREF
=0 : Disable reference voltage CVREF

Bit[5] : CVRR

Reference voltage (CVREF) range
selection

=1 : Select CVREF low range

=0 : Select CVREF high range

Bit[3:0] :CVR[3:0]

reference voltage(CVREF) .

Set CVRR=1:

CVREF = (CVR[3:0]) * Vdd / 18.

Set CVRR=0:

CVREF = Vdd / 10 + (CVR[3:0]) * Vdd / 20.
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5.9 Temperature Sensor Detect (TSD) Register

Address 21H: Temperature Sensor Detect Control Register(TSDCON)

Read/Write-POR R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
Address Name B7 B6 B5 B4 B3 B2 Bl BO
0x26 TSDCON NTCL1EN [NTC2EN |[TSDEN DTSL[2:0] VOTPSL[1:0]

Bit[7:6] : NTC1EN, NTC2EN

Bit[5] : TSDEN
Internal TSDEN Enable

=1: Enable

=0: Disable

NTC1EN, NTC2EN, TSDEN Description

3'b110 Prohibit

3'b100 External NTC1 Enable

3'b010 External NTC2 Enable

3’b001 Normal |10, Enable Internal TSDEN
3'b000 Normal |0, Disable Internal TSDEN

Bit[4:2] : DTSL[2:0]
PWM Dead-Time Selection DTSL[2:0]

DTSL[2:0] [2:0]] |Dead Time

3’b000 Disable Dead Time

3’b001 Dead Time 1*Firc clock =62.5ns
3’'b010 Dead Time 2*Firc clock = 125ns
3’'b011 Dead Time 4*Firc clock = 250ns
3'b100 Dead Time 8*Firc clock = 500ns
3'b101 Dead Time 16*Firc clock = 1us
3'b110 Dead Time 32*Firc clock = 2us

3’b111 Dead Time 64*Firc clock = 4us

Bit[1:0] : VOTPSL[1:0]
Reference voltage(Voterer)
=2’b00 : 1V
=2’b01 : 0.5V
=2'b10 : Prohibit
=2’'b11 : Prohibit
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[6] Instruction Set

Mnemonic Description Cycle Status
Operands Affected
Bit-Oriented Operations

BCR R, hit Clear bitinR 1 -

BSR R, bit Set bitinR 1 -
BTRSC R, bit Test bit in R and skip if clear 1/2 -

BTRSS R, bit Test bit in R and skip if set 1/2 -
Byte-Oriented & Control Operations

NOP No operation 1 -
CLRWDT Clear Watchdog Timer 1 TO, PD
SLEEP Go into standby mode 1 TO, PD
(IOST R) Load R-plane Register 1 -
(IOSTR R) Read R-plane Register 1

RETURN Return from subroutine 2 -
RETFIE Return from interrupt, set GIE bit 2 -

CLRA Clear Acc 1 Z

CLRR R Clear R 1 V4
MOVAR R Move Acc to R 1 -

MOVR R, d Move R 1 Z
COMR R, d Complement R 1 Z

RRR R,d Rotate right R 1 Cc

RLR R, d Rotate left R 1 C
SWAPRR, d Swap halves R 1 -

INCR R, d Increment R 1 Z
INCRSZR, d Increment R, Skip if 0 1/2 -

DECR R, d Decrement R 1 Z
DECRSZ R, d Decrement R, Skip if 0 1/2 -
ADDAR R, d Add Accand R 1 C,DC,zZ
SUBAR R, d Subtract Acc from R 1 C,DC, 7z
ANDAR R, d AND Acc with R 1 V4
IORAR R, d Inclusive OR Acc with R 1 Z
XORAR R, d Exclusive OR Acc with R 1 z
ADCAR R, d Add Acc and R with Carry 1 C,DC,z
SBCAR R, d Subtract Acc from R with Carry 1 C,DC Z
MOV2 R Move R to Acc 1 -
Immediate Data Operations

MOVIA | Move immediate to Acc 1 -
ADDIA | Add Acc with immediate 1 C,DC z
SUBIA | Subtract Acc from immediate 1 C,DC,z
ADCIA | Add Acc with immediate with Carry 1 C,DC ,zZ
SBCIA | Subtract Acc from immediate with Carry 1 C,DCz
ANDIA | AND immediate with Acc 1 Z

IORIA | Inclusive OR immediate with Acc 1 Z
XORIA | Exclusive OR immediate with Acc 1 Z
RETIA | Return, place immediate in A 2 -

CALL | Call subroutine (I : 11 bits) 2 -

GOTO | Unconditional branch (I : 11 bits) 2
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No liability is assumed as a result of the use of this product. No rights under any patent accompany the sales of the product.

P.of

EO01 02/05 2021
FM8PC75AM



@ Advanced Analog Technology FM8PC75AM

[7] Package Diagram

7-1 14- LEAD (300mil) DIP

LS
E1
E
By

SERTNE PLAE

.01 8typ.
u

0.088kp.
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STMBOLS | MIb. HNOR. B0
A - - 0.210
Al 1.015 - -
A2 0125 D.130 D.135
D 0.735 075D 0.775
E 0.300 BSC.
E1 0,245 D250 D.255
L 0.115 0.1.30 150
Eg 0,335 0.355 0.375
g ¥ 7 15

UNIT : INCH
MOTES:

TAEDEC OUTLIME = MS-001 AA

2.0°%°E1" DIMEWSIONS DO WOT INCLUDE MOLD FLASH OR
PROTRUSIONS MOLD FLASH OR PROTRUSKINS SHALL WOT
EXCEED .010 INCH.

J58 15 MEASURED AT THE LEAD TIPS WIMTH THE LEADS
LKCOWSTRAINED.

4.POINTED OR ROUNWDED LEAD TIPS ARE PREFERRED TO
EASE IHSERTIDN.

S.DISTANCE BETWEEN LEADS INCLUDING DAM BAR
PROTRUSKINS TG BE .0O5 IMCH MIMINUK.

B.DATUM PLANE [H] COINCIDENT WITH THE BOTTOM OF LEAD,
WHERE LEAD EXM= EDOY.
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7-2 14- LEAD (150mil) SOP

I
R

HAAAAT

& 1 ZJ:
TUO000E .

2 HAAHAAAA

I/_C’_
qu il 'c'-i\ r—‘—é
' BAUGE PLANE— o /
SESTING PLAE———T—]
THO000T Ea N

{THERMAL VARIZTIONS OMLY)
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SYMBOLS|  MIN. MAX.
i) — 1.75
A1 0.10 (.25
A2 1.25 -
b 031 0.1
e 0.10 0.25
D 8.65 BSC
E B6.00 BSC
E1 3.90 BSC
g 1.27 BSC
L 0.40 1.27
h 0.25 0,50
g’ 0 8
LNIT = mm
/4\ THERMALLY ENHANCED DIMENSIONS
E2 01
PAD SIZE

MIN. MAX. MIN. MAX.
10¥X23% MIL 1.78 2.44 5.08 5.74
AN "R R A A R TR A,

wrFEFE2Bbonding diagramfr.

" is an universal character, which means maybe replaced

by specific character, the octual choracter please refers to

the banding diagram.

NOTES:
1.JEDEC OUTLINE : MS-012 AB REV.F
2.DIMENSIONS "D" DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS.MOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED 0.15mm.

FER EIDE.
3.DIMENSIONS "E1" DOES MOT INCLUDE INTER-LEAD FLASH,

OR PROTRUSIONS, INTER—-LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED 0.25mm PER SIDE
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7-3 16- LEAD (300mil) DIP

FM8PC75AM

Aot e d .

) o w 5

LTI LI LT LT LT ——
|
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SIMBOLS MIN NOR MAX,

— — 0.172
ey Al 0.015 — 0.038
A2 0.125 0.130 0.133
D 0.735 0.755 0.775
E 0.300 BSC.
E1 0.245 0.250 0.255
L 0. 115 0.130 0.150
£g 0,555 0.355 0.575
g U / 13
UNIT @ INCH
MNOTES:

I JEDEC OUTLINE : M5-001 EB

2."D","E1" DIMENSIONS DO NOT INCLUDE MOLD FLASH QR
FROTRUSIONS. MOLD FLASH OR PROTRUSIONS SHALL WOT
EXCEED 010 INCH.

3.eB 15 MEASURED AT THE LEAD TIPS WITH THE LEADS
UMCONSTRAIMED.

4. FOINTED OF ROUMDED LEAD TIPS ARE PREFERRED TO
EASE INSERTION,

5. DISTANCE BETWEEN LEADS INCLUDING DAM BAR
FRCGTRUSIONS TO BE 003 INCH MINIMUR,

£.0ATUM PLANE COIMCIDENT WITH THE BOTTOM OF LEAD,
WHERE LEAD EXITS BODY.
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7-4 16- LEAD (150mil) SOP

D AAARABARABAE 7 J

j K
T B _ @
| | o :
lLD ———— - 1 -
Jopgonobd_ i R

o

" SEATING PLANE

=

01

DA A ARAAF

TIAHEO0E .

(THERMAL VARIATIONS ORLY) L
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STANDARD THERMAL
SYMBOLS|  MIN. MAX. MIN. MAX.
A — 175 - 1.70
Al 0.10 | 0.25 000 | 0.15
A2 1.25 - 1.25 —
b 0.31 051 0.31 0.51
c 010 | 0.5 010 | 025
D 9.90 BSC 9.90 BSC
E 6.00 BSC 6.00 BSC
El 3.90 BSC 3.90 BSC
e 127 BSC 1.27 BSC
L 0.40 127 0.40 1.97
h 025 | 050 025 | 050
2y a 8 0
) Uh{rr ©omm
THERMALLY ENHANCED DIMENSIONS(UNIT : mm)
- E2 D1
PAD SIZE MIN. | MAX. | MIN. | MAX.
A esme 168 | 256 | 386 | 472

/I R R R, R AT TR RS,
ERnFTRERbonding diogrampr.
" i an universal character, which means maybe replacad
by specific charocter, the octual charocter please refers to

the bonding diogram.

NOTES:
1.JEDEC OUTUME : MS-012 AC REV.F {STANDARD)
M5—-012 BC REV.F I‘f'l'HEFEh-1.-'5.L'jl
2.0IMENSIONS "D DOES NOT INCLUDE MOLD FLASH,
PRCTRUSIONS ORF GATE BURRS.MOLD FLASH, PRCTRUSIONS
AMD GATE BURRS SHALL MOT EXCEED 0.15mm.
FER SIDE.
3.0IMENSIONS "E1" DOES MOT INCLUDE INTER—LEAD FLASH,

OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED {.25mm PER SIDE.
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