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J\E 22 T A s o
1 ik

GC7810A & —Fh ZIfe )\ L idzhl 28, HIEL ARG PICI6F87X 2, WHEE 4K F Iz

& = ERERY RISC B HL (5 PICI6F87X FA)
& 35 NMEFIES
@ 16bit*4K [] MTP, Jo i 4N gt FL IR
€256 71 [f] SRAM
&8 LR EEAHER
& BB, A T kAR
O G [ e EE, BAAIEEEE 8 T ds (WDT)
®Timer0: 8 A& &%, i FZNEEAN 8 LT s Hids
®Timerl: 16 {7 €l 4%, 7 3 LT Mies
@ UART 2 1 GEA R AP0/ %)
& 5 SPIL I (Master), HF 3 £8/4 £k
& RN E I g AR R 77 Uk FE (1200bps ~256000bps)
&8 {7 A 1/0 3510 (A,B)
& 4 A5 TR R AN
\ QIR SR eF
500uA(1MHz) ~ 6mA(16MHz)
15 uA FEEAR FL ¥
1uA B 1M
100nA V4 5 B AR ABE 2 LI
& T g R A R E FL 4% (0.5~2.0V)

IFEIFE 43R, 256 5[ SRAM . 22 15 40 £F5 SPI. UART Al GPIO 2 4k, EFIBEERL T )\ AD,
PEANEADL EL e s, — ANESBEAORSS, DL AT TR W 3% 1 R2FC Ak,

1.1 B

& A GFEEFE 0.2MHZ~4MHz KA EE RC I IRAS RSN IR s /1R A% SRR B (i

K=16MHz)

€38 fiL SARA/D HHfudy, —IBIERWAZIMTHA

O DI BU L RLES, FTgRAEEFE NI/ AN S S HUE (0.5~2.0V), RTIEFE LA dan A\

O TIA GEEBHAUR ) AT T8 F 0 S5 % 0 2%
@ RN IR 2% (-40 - 85°C)
& L R2FC ThEE TR, V0 A &
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24 [
1.2 N 5

) JUESTE T

& G AT B

@ KEELOQ K S HLAEAL
& I — A7 HAL )

1.3 A4

E 218 inzs MR L&A B/ L;:ikid =X BAr
TEHEE VDD 1EH TAE +2.5 +3.0 +3.6 v
MTP i fE HL R VDD iy Y iy -+2.5 +3.0 -+3.6 v

PRF AR XOSC YL - 4 16 MHz
TAEHR loo TAEHIZ 4MHz - 1.25 2.0 mA
PRIR HEIR Isteep 4AMHz @3V, W3 RC / 40 60 uA
PRIR HEIR Isteep AMHz @3V, 4N SR - 15 20 uA

it IR Ta -55 25 +125 °C
TAERSE T -40 - +80 °C

1.4 &K

MclRB GC7810A

K 1: GC7810A K
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1.5 & Ut B
# 1: GC7810A & ik
=g Py WA/ iR
3 RA7 1/0 Port A
(x1) 1/0 nRA A
. RA6 1/0 Port A
(x0) /0 e R
5 MCLRB | BN (KA R0
6 TST | MR B A (REFE RO
RAS 1/0 Port A
7 (CIN) 1/0 HL A AR e e TV Tk ki
(AIN2) | (PRI
RA4 1/0 Port A
8 (IRED) I/O LUAN R R TV T ORI
(AIN1) | PRI
o RA3 1/0 Port A
(AINO) [ (EEPETPN
RA2 1/0 Port A
10 (Tsm) [ MR A B A B E
(XREFH) | ZE PR E A
RA1 1/0 Port A
11 (TSK) | N SRR TN
(XREFL) | SR F R ERIA
1 RAO 1/0 Port A
(TDIO) I/O B AT H R AN
1,2
23,24 Ne
13 VSS [ Hh
14 RBO 1/0 Port B
(TX) o] UART % [0 ff A3 HY
1s RB1 1/0 Port B
(RX) | UART £z 1 820N
RB2 1/0 Port B
16 (CSN) o] SPI 2 156 Fr e 4 1
(RTO) 0 T P REL 38 38 TE 7 AR R A
RB3 1/0 Port B
17 (SCK) o] SPI 22 1 Ef AT I dfn HY
(RFO) o} 22 WO BH A% 8 TE 7= A B
18 RB4 1/0 Port B
(spo) 0 SPI 422 1 1) H A7 Hicah o
19 RB5 1/0 Port B
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(sbi) | SPI 2 L1 ER AT Bt N
(RHO) o] T 5 B 4 T 3 A T A
20 RB6 1/0 Port B
(cx0) o] RC %% #% 4 th F T R2FC
51 RB7 1/0 Port B
(cxi) I RC Hik % 25  A\FH T R2FC
22 vce | 3V B 5]
1.6 RGHEK
ower-On-Rese 1 Temp
P On-Reset 8bit A/D Detect Level GComp
XC osc
| MTP
RG osc ( 16bit x 4K word )
CPU core
TIA
SRAM
— T ( 256Byte )
Interface 1 T T )
SPI J Analog 8bit GPIO Port
Interface Multiplexer (PortA,B) Debug & Test
K 2: GC7810A RAZi4EH
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1.7 CPU Z5 #HE

13 Data Bus 8
<= Program Courtr |
MTP I JL

Pragram 57

M ' RAM
E.mor}' 8 Level Stack File
16bit x 4K (13-bit) Registers
14 Program -
Bus RAM Addr ’ 9
4L
[nstucion reg | A A 10X
| 7 i 1 ndirect
i ndirec
Direct Addr | 8 ks

. —=~| STATUS reg j

T

S

ALU

| —
8 e

<,

W reg

3: GC7810A [t CPU HE
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2 (71 A 2H 2R BB K

GC7810A EIEFERAEMESE (MTP) FIBUIEAFAESSPIRESYy, MR T Wit msk, bl
I LKA RIS 4
2.1 TEFAT e 28 M)

GC7810A FH — > 13 AL HIFEFE i1 5a%, 1] LA hE 4K X 16 HFE 7706 2% 25 (8] A 8 i it HEAR
S A7 HhE A 0000H, HriHTIA) & HihEAE 0004h,
T PP A7 2 A HE AR 204 1]«

‘ PC<12:0>
CALL, RETURN 13
RETFIE, RETLW
Stack Level 1
Stack Level 2
-
-
.
Stack Level 8
RESET Vector 0000k
.
- Q:
L
Interrupt Vector 0004h
0005h
On-Chip Page 0
/ 07FFh
Program <
Memeory ag0oh
Page 1
OFFFh

K 4. FEF At s AHER A

2.2 WEAF A% 2R

WG 25> AR, 383 RP1 (STATUS,6) Al RPO(STATUS, 5)M§Niskik#t. MERERH 128 M
W, HAE @R AR AR R IR A AR AR . N RIVBUR AL B R R DI R AT A, AR 2 E
AT, AR T AR RAM . — 225 F IR R Th B8 25 A7 2% T A — AN o] DL o 2]
TN IR TR AR RIS R U 1]

RP1 : RPO Bank
00 BankO
01 Bank1
10 Bank2
11 Bank3
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2.2.1 HEH TR R AL 5

I FH D RE A7 4745 T LA AT AR BRI R A UG ], s I35 A74% PSR BEATIEHE.

AL | ik | FESER | ik | FESAR | ik | FESaR | it
INDF 000h INDF 080h INDF 100h INDF 180h
Timer0 001h OPTION 081h Timer0 101h OPTION 181h
PCL 002h PCL 082h PCL 102h PCL 182h
STATUS 003h STATUS 083h STATUS 103h STATUS 183h
FSR 004h FSR 084h FSR 104h FSR 184h
PORTA 005h TRISA 085h PULLA 105h PORTAE 185h
PORTB 006h TRISB 086h PULLB 106h 186h
ADRES 007h CALOSC 087h OSCCTR 107h XCONF 187h
ANACON 008h ANACON1 088h NET 108h ANACON2 188h
PERCON 009h CALREF 089h E2CON 109h ANACON3 189h
PCLATH 00Ah PCLATH 08Ah PCLATH 10Ah PCLATH 18Ah
INTCON 00Bh INTCON 08Bh INTCON 10Bh INTCON 18Bh
PIF1 00Ch PIE1 08Ch E2AL 10Ch USBUF 18Ch
SPID 00Dh REFR 08Dh E2AH 10Dh UBRL 18Dh
SPIC 00Eh TMR1H 08Eh E2DL 10Eh UBRM 18Eh
TMRI1L 00Fh TMR1C 08Fh E2DH 10Fh UCTR 18Fh
R2FC 010h 090h 110h 190h
R2DIVL 011h
R2DIVH 012h AR
R2CNTSL 013h 48 F¥ HEVH
R2CNTSH 014h 000h-00Fh
BASEE | owsh | BHFHESE 080h-08Fh
107 =35 96 F 0BOh-0BFh
13Fh 1BFh
140h 1C0Oh
HEj i HEj i
040h-06Fh 0COh-OEFh
OEFh 16Fh 1EFh
Accesses OFOh Accesses 170h Accesses 1FOh
07Fh 070h-07Fh OFFh 070h-07Fh 17Fh 070h-07Fh 1FFh
BANKO BANK1 BANK2 BANK3
www.sungine.com.cn 2020-12-25 GC7810A-V10
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2.2.2 RFPRIIRER 1145

oDz

Kl 5. GC7810A ZHiEseE#E

FEPRDIRE T A7 42 P20 CPU MISNRI R T F ) 25 A7 4%, ISR AF R B BN S ) RAM, 70 N
O RISNE IR 7Y, PRI RETF A7 A8 IR AT -
Wik | FERA fiz BRiME
R bit7 bit6 bit5 Bit4 bit3 bit2 bitl BitO
000, 080, INDF Indirect Address Register (Non physical) XXXXXXXX
100, 180
001h, TMRO Timer0 Register (Write Only) 00000000
0101h
002, 082, PCL Program Counter Low Byte 00000000
102, 182
003, 083, STATUS IRP RP1 RPO TON PDN z DC C 00011000
103, 183
004, 084, FSR Indirect Address Register Pointer XXXXXXXX
104, 184
005h PORTA Port A Data Register
006h PORTB Port B Data Register
007h ADREG AD Catch Register
008h ANACON REFLE REFHE REFGE | OPSMP OPE CMP2E | CMP1E | ADCE | 00000000
009h PERCON CMP2Y | CMP1Y | ADRDY | R2EN LVDE -SPIEN TOE UEN 00000000
00A, 08A, PCLATH -- -- -- -- PC upper 4 bits Write Buffer
10A, 18A
00B, 08B, INTCON GIE PEIE TOIE RTCIE RPIE TOIF RTCIF | RPIF 00000xxx
10B, 18B
00Ch PIF1 - R2FIF CMP2IF | CMP1IF | ADCIF T1IF TXIF RXIF
00Dh SPIBUF SPI Interface(Master) Data Register (Buffer)
00Eh SPICON RDY CSN CKPH | W3MD | RCMD | WCMD | xx011000
00Fh TMR1L Timer1 Register Low Byte ( Write Only )
010h R2FC MEAS_ | MEAS_ | MEAS_ - - - SENCHN_SEL 000xxx00
EN MODE | DONE
011h R2DIVL/ R2F Counter Set Register Low Byte (when Wirte) / 00000000
R2CNTRL Internal 32KHz Reference Clock Counter Low Byte (when Read)
012h R2DIVH/ R2F Conter Set Register High Byte (when Write) / 00000000
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R2CNTRH Internal 32KHz Reference Clock Counter High Byte (when Read)
013h R2CNTSL Temperature Sensor Clock Counter Low Byte (when Read) XXXXXXXX
014h R2CNTSH Temperature Sensor Clock Counter High Byte (when Read) XXXXXXXX
081h, OPTION WDTE ATRLD FOUTE - PSA PS2 PS1 PSO 01001111
181h
085h TRISA Port A Direction Control Register 11111111
086h TRISB Port B Direction Control Register 11111111
087h CALOSC Internal RC OSC Calibration Register 00000000
088h ANACON1 ATEST | TEMPE | QVIP20E | QMP1OE | CMP2POL | QMIPIPOL | ADCRATE[1Q] 10110000
089h CALREF Analog Reference Calibration Register 00000000
08Ch PIE1 - R2FIE CMP2IE | CMP1IE | ADCIE T1IE TXIE RXIE 00000000
08Dh REFR Analog Reference Regulation Register 10010111
08Eh TMR1H Timer1 Register High Byte ( Write Only ) 00000000
08Fh T1CON - --- FSEL1 | FSELO T1E T1CS2 | T1CS1 | T1CSO Xxx00000
105h PULLA Port A Pullup Control Register 00000000
106h PULLB Port B Pullup Control Register 00000000
107h OSCCTR External Crystal Control Register 10000000
108h NET AnalogFE Switch Network Setup Register 10100000
109h E2CON -- -- -- -- E2WERR E2WE | E2WR | E2RD | xxxx0000
10Ch E2AL E2PROM R/W Address Low Byte Register
10Dh E2AH E2PROM R/W Address High Byte Register
10Eh E2DL E2PROM R/W Data Low Byte Register
10Fh E2DH E2PROM R/W Data High Byte Register
185h PORTAE Port A Analog Enable Register 00111111
186h
187h XCONF RXSEL EXTN | XCEN | RCENB | XCYC1 | XCYCO | XCTERN DPSLP | 00100000
188h ANACON2 DSL SLP SLP | XKSEL1 | XKSELO | ADCK ADCK1 ADCKO | 00000000

PDY DY1 DYO S2

189h ANACON3 CMPCK1 | CMPCO | 00000000
18Ch UABUF UART Data Register
18Dh UBRL UART Baud Rate Set Register Low Byte (Write Only) 01101101
18Eh UBRM UART Baud Rate Control Register (Write Only) 00000011
18Fh UCTR - --- --- TXRDY UBRH1 | UBRHO 00000

- STATUS % {7 4%
(Hidk 03h, 83h, 103h, 183h) & f7{H : 0001_1000

www.sungine.com.cn 2020-12-25 GC7810A-V10
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RS ZFAFEEL B ALUL RESET FIELHE 770 % A7 X IR AL, RS TAZEAR 0T LU AT 48 21 H 11
Hiht, S5HAWTAAE R WIRIBLSEmME] RSN 2. DC B CREN, NXTIX =AM EA
P AEA, X o B aERR, RRIBERE AT ZE.

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
IRP RP1 RPO TON PDN Z DC C
w/r w/r w/r /r /r w/r w/r w/r

IRP: [l XIEFEAL CFH TR 4250k
0: bank0, 1 (OOH—FFH) (ERIN)
1: bank2 (100 H - 17fh)
RP1, RPO: f7ifIXiEFAr (AT EESHD, —HuE 128 75,
00: bank0 (00— 7Fh) (ERiA)
01: bankl (80— FFh)
10: bank2 (100 —17Fh)
11: bank3 (180 — 1FFh)
TON: B RZSHL
0: WDT i &k
1: FHJE, #1477 CLRWDT f54 EiEIRFE 4 (BRI
PDN: W HUIRZ AL
0: PATHEARF 2
1: b HEET CLRWDT 54
Z TR
0: HAHZHIZHMNERSZE
1: HAREZHEH MR NE
DC: ¥Uritthr/ fSAIRZSHL (ADDWF, ADDLW, SUBWF, SUBLW F54) (RHERI K, bt R &
i)
0: VA AT A DU I Ar i) 25 1
1 AT WG DUARRI 7 & A 1 45 R
C: #EAr/ EAIRZASHL (ADDWF, ADDLW, SUBWF, SUBLW #54>)
0: VA AT I RURIAL R A R 25 2R
1: BT AR R R A 45
- OPTION 27 {7 %%
(#bht 081h,0181h)E 4714 : 0100 1111
OPTION #AF#s R[5 M, HAa&HTACE TMRO T/ 5igs/WDT J& 43 4las 1) 55 Fz filfr
WatchDog 7€ I #5F B 1 i B A 48 e ¢

-13 -

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
WDTE ATRLD FOUTE PSA PS2 PS1 PSO
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w/r w/r w/r w/r w/r w/r w/r w/r
WDTE % [ 14 5€ I & fdi e fir
0 :ZEiE (BRA)
1 :ffiRE
ATRLD :EIf 2% 0 H sh s H A REfr
0251
1 ffRE(BRIA)
FOUTE :FCLK % H {5 GE o7
0 :ZEiE (BRA)
1 :ffiRE
PSA 734 a e B v
0 I3 Hiids o Bi 4 g I 5 0
1: 8 E T (BRIA)
PS2, PS1, PSO 43 455 7343 LU e B fir

PS2, PS1, PSO TMRO WDT
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 (2RIN) 1:256 1:128
www.sungine.com.cn 2020-12-25 GC7810A-V10

-14 -



REERX

-
Sungine GC7810A
Data Bus
8
1
SYSCLK M
0 U TMRO Reg Set Flag Bit TOIF
X on Overflow
PSA
PRESCALER
r— - = — — — — — 1
0 I . I
/1M —ln- 8-bit Prescaler |
U
Watchdog 1 X I 8 I
Timer I I
T | 8 -to- TMUX PS2:PSO |
x PSA L_ — T - _—_ _ _ __ a

WDT Enable bit

- INTCON Z1{7%%
(#hi 0Bh, 8Bh, 10Bh, 18Bh)E fi7{E : 0000_0000
INTCON ZF 72— NS W EAas, HPasSMEmfibeEAH T TMRO & Fas i B A7,

RTC,RB [ 5 4L &

WDT
Time-out

|——— PSA

bit7

bit6

bit5

bit4

bit3

bit2

bitl

bit0

GIE

PEIE

TOIE

RTCIE

RBIE

TOIF

RTCIF

RBIF

w/r

w/r

w/r

w/r

w/r

w/r

w/r

w/r

A s e 51 A
0 AR FTA R BRI
1 ARG A I 7l
PEIE : ZME H Ik SL VAL
0 AR BT SMEE it (BRI
1 A RE A IE 7 i S o
TOIE :TMRO i tH H i i Gz
0: Z:H TMRO Hilbr CERIM)
1: 701
RTCIE : 1 (1) ki s e Aoz
02X (BRN)
1: 01
RBIE :RB i [ & A4, H i {5 Gz
0 : 2% RB i (1AL T (BRI
1 :J3 F RB iy A4k
TOIF :TMRO i Hi A Wb A7
0: TMRO ZFf7# i

GIE :
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1: TMRO ZF{7asi (LA AFTEE)
RTCIF: 1 PP rds AL

0 :RTC H I K4

1:RTC Hl¥rkE T
RBIF : RB iy AR H b Aoz

0 :RB Jiij H %A KA Az fk

1:RB ¥ 1R AE T HSPAR A R

-PIE1 % 1F#8
(e hl: 08Ch) & 71 : x000_0000

AR T RE BT A7 A . VEE: INTCON ZF /728 I EE 6 7 PEIE AZNE 1, AMEEH Wiz Hil A 74 feik
e

bit7

bit6

bit5

bit4

bit3

bit2

bitl

bit0

R2FIE

CMP2IE

CMP1IE

ADCIE

T1IE

TXIE

RXIE

w/r

w/r

w/r

w/r

w/r

w/r

w/r

w/r

R2FIE:

R2FC fHRENL

0: ZH (BRI
1: ffige
CMP2IE :comparator2 {# GEfi
025 CERUO
1:ffigE
CMP1IE :comparatorl ffi GEf7
025 CERUO
1:ffigE
ADCIE :ADC R ff R fir
025 CERD
1:fifigE
TLIE € 38 1 B Refr
0: M (BRI
1:fifigE
TXIE :UART 3% i 7 fo Vs
0 :25H] UART TX FF T (BRIM)
1 :ffifE UART TX 1k
RXIE :UART #22Ui H r fe g for
0 :Z5H UART 7 RX 11T (ERIO
1 :f# A8 UART $2206 T 7
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-PIF1 ZF {7 2%
(Huhit och) & {7 {E: 0000_0000

PIF1 A A7 a8 Bl ISR bR &

R REHRWRRE, HWbs S B AL, ERIFLAR R o W B85 A4 ey A A e 47 11
RAETK. FE/GH Wz /i, P ARz bR 4 K s S A0S % .

bit7

bit6

bit5

bit4

bit3

bit2

bitl

bit0

R2FIF

CMP2IF

CMP1IF

ADCIF

T1IF

TXIF

RXIF

w/r

w/r

w/r

w/r

w/r

w/r

w/r

R2FIF: R2FC A I Wibs AL
0: WAHRIMBIFEM KA RN
1: R B R A

CMP2IF :comparator2 &l + Wibr AL
0 A K B FH AR AL (BRIA)
1 oA B A R AR

CMP1IF :comparatord &l Wibr AL
0 A R BIFH AR AE (BRIN)
1 A B A R AR

ADCIF :ADC HEHUS fig Hh Wrbs A7
0 KT CERIAD
1WA

T1IF :TMR1 i H A b A7
0 :TMR1 ZFfFas At (BRI
1 :TMR1 & A7 ds L& v

TXIF :UART 1% Wiks 467
0 :UART TX Hlbii A &K 4E BRI
1 :UART ) TX ik & &

RXIF :UART $2US Wb 47
0 :UART () RX H I KA BRI
1 :UART Uit b i 2E

- PERCON Z7 1728
(341 009h) & A7 1H : xxx0_0000
PERCON Zif7#sfl & I A, %1 C, TMRO, USB, LCD, R2FC, UART EHLHHEAL

bit7

bit6

bit5

bitd

bit3

bit2

bitl

bit0

C2RDY

C1RDY

ADCRDY

R2EN

LVDE

SPIEN

TON

UEN

r

r

r

w/r

w/r

w/r

w/r

w/r
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C2RDY :comparator2 IR
0 :Jm#Eh
1:58K

C1RDY :comparatorl IR
0 :m#Eh
1:58K

ADCRDY :ADC (R AL
0 :Jm#Eh
1:58K

R2EN: R2FC BLHRAEREAL
0: 25k BRI
1: fiige

LVDE [ H T o P AR R e s
022 (B
1:AfHE

SPIEN :SPI 5L ffi e fir
022 (B
1:AfHE

TOE :Timer0 f# {7/
0:2EH (B
1:AfRE

UEN: UART BLHEREAL
0:2EH (B
1:AfRE

- ANACON %1725
(41l 08h) & 47 {E: 0000_0000
ANACON Z5A7- 282 AT L5 (25 1795, E A S Bl B ) 45 Pl il s

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
REFLE REFHE REFGE OPSMP OPE CMP2E CMP1E ADCE
w/r w/r w/r w/r w/r w/r w/r w/r

REFLE : 275 L s A1 3 2% i 245 1) A R o7
0:2EH (BRI
1:fifigE

REFHE :J 1 i, 1 iy 0 22 P R AL
0:2EH (BRI
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1:ffige

REFGE:Z 7% i ijit /™ A= fd e s
022 (B
1:{fige

OPSMP :TIA RAEAREAL
022 (B
1:ffige

OPE:TIA HUfd REfir
0: ZEH (BRI
1:AfRE

CMP1.2E :comparatorl,2 fffef
0: ZEH (BRI
1:AfHE

ADCE:ADC i fEfiL
022 (B
1:AfHE

-ANACON1 271775
(hl: 088h) & £71H: 1011_0000
ANACON1 #5177 88 /& ] B2 5 I 25 7 8, A S B i 35 P s 1oz

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
ATEST | TEMPE | CMP20E | CMP1OE | CMP2POL | CMP1POL | ADRATE1 | ADRATEO
w/r w/r w/r w/r w/r w/r w/r w/r
ATEST :SAR-ADC 1% 4 FL i A% 25 o7
0: &
1: Wit (B
TEMPE i JE A% R 25 AL ER A RE A7
0: 2R (B
1: fifige
CMP1,20E: EL A 25 45 B HOIR A AL
0:7TH (BRIN)
1:AATH
CMP1,2POL : LV i 28 FH AL Bl 5 A3r
0 (BRIN)
1 : A AH
ADRATE1,0 :AD 4 [ R H 1% P07
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00 :fs=fadclk/128
01 :fs=fadclk/ 64
10: fs=fadclk/ 32
11: fs=fadclk/ 16

-ANACON2 & 17 2%
(Hihik 188h) & £z 1E: 0000_0000
ANACON2 FFfF a2 Al L E M FF A7 a8, BB B & Pzl fr .

bit7

bit6

bit5

bit4

bit3

bit2

bitl

bit0

DSLPDY

SLPDLY1

SLPDLYO

XRSEL1

XRSELO

ADCKS2

ADCKS1

ADCKSO

w/r

w/r

w/r

w/r

w/r

w/r

w/r

w/r

DSLPDY: RC OSC ¥4 JEHENR wake_up Fif ] 47
0: 64Hz
1: 32KHz
SLPDLY[1:0]: FEHR wake up I 8] 47
00: 2KHz
01: 256Hz
10: 32KHz
11: 32KHz
XRSEL[1:0]: FRifRiEFAL
00: 4MHz
01: 1MHz
10: 8MHz
11: 12~16MHz
ADCKS[2:0]:AD 45 i ik 241
00 :2MHz(RC:512k)
01 :1MHz(256k)
10: 32KHz(8k)
11: 4AMHz(1M)
-ANACON3 2717 8%
(Hhik 189h) EAifH: xxxx_xx00
ANACON2 i fE#5 & A3 E B A7 Ay, BEL S AU 1) & Pz il fr .

bit7

bit6

bit5

bitd

bit3

bit2

bitl

bit0

CMPCK1

CMPCKO

w/r

w/r

w/r

w/r

w/r

w/r

w/r

w/r
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CMPCK[1:0]: LA AR I B A7
00 :32KHz
01 :2KHz
10: 64Hz
11: 1MHz

- NET %7778
(ehl: 108h) & £71E: 1010_0000

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
NET
w/r w/r w/r w/r w/r w/r w/r w/r
Bit7:IREF %t} SLVF AL
0: ffife

1: 22H (BRJO

Bit<6:5>: LU A% 2 g NIk AT
00 :AINO 2 2 LU B a8
01 :AIN1 ZEFE R LU A AR
10:A1% R A e 21 L A 2
11:XREFH JE42 2| LL B

Bitd:comparator2 [&{H/ADC ik B3 Vi F AL
0 : A ERAICT A FEL e
1AM LR

Bit3:Comparatorl [/ {E/ADC 1= FE P IE 347
0 RPN s | T L
1AM LR

Bit<2:0>:Comparatorl I ADC )% NIE AL
000 : %65 AINO
001 : 16+ AIN1
010 : JEFE AIN2
011:i%#% VDD
100 & NTAT f& AR5 5.
101 :i% 4% TIA #iH{E 5.
110: &+ REFL
111:1%+% REFH

- REFR # A7 2%
(41 08Dh) & fi71H: 1001_0111
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REFR J&2 — /N[ S &%, CRESHHEIERTNETFEE,
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

REFR

w/r w/r w/r w/r w/r w/r w/r w/r

Bit<7:4>:VREFH &%/ Bit<3:0>:VREFL i& &7

0000 :1.062V
0001 :1.125V

0010 :
0011:

0100
0101

0110:
0111:

1000
1001

1010:
1011:

1100
1101

1110:
1111:

- CALR ZF 742
(M1} 089h) & fi{fi: 0000_0000
CALR &AM THGHH 8, E0ES% LRI 72

1.187V
1.250vV

:1.312v
:1.375V

1437V
1.500V

:1.062V
:1.625V

1.687V
1.750vV

:1.812V
:1.875V

1.937Vv
2.000V

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110

:0.562V
:0.625V
:0.687V
:0.750Vv
:0.812V
:0.875V
:0.937V
: 1.000V
:1.062V
:1.125V
:1.187V
: 1.250V
:1.312V
:1.375V
:1.437V

1111:1.500V

bit7

bit6

bit5

bitd

bit3

bit2 bitl

bit0

CALR

w/r

w/r

w/r

w/r

w/r

w/r w/r

w/r

Bit<6:3>:ITAT 5 [ JE v H R RS AT Bit<2:0>:ITAT HLIR RS HERT

VOUT/VBG VREFT/IPNP(KOhm)
0000 :0.3856 000 :482.9
0001 :0.3799 001 :442.1
0010 : 0.3742 010:401.3
0011 : 0.3685 011:360.5
0100 :0.3629 100 :523.7
0101 :0.3572 101 :564.5
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0110:0.3515
0111: 0.3459
1000 :0.3912
1001 :0.3969
1010:0.4026
1011:0.4082
1100 :0.4139
1101:0.4192
1110:0.4252
1111: 0.4309

-XCN & 1728

(il 187h) HA7{E: 0010_0000
XCN ZifEasse — DAl S 2745, EH S XOSC 54| 77 f74s -

110:605.2
111: 645.6

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
RXSEL EXTN XCEN RCENB XCYCS1 XCYCSO XCTREN DPSLP
w/r w/r w/r w/r w/r w/r w/r w/r

Bit7:RXSEL: RC/XC IEHFAL
0: RC (N RCIRGZ#A)
1: XC (AMHERIR)

Bit6: EXTN: AN P ik £ 7
0: EFEHNERI B CERIAD
1: RS

Bit5: XCEN: XOSC fi EAiz

Ak
0: 2%

1: ffife (BRUO
Bit4: RCENB: RCOSC f# fifir
0: flige (BRI
1: %%
Bit3,2: XCYCS1,XCYCSO: XOSC %y Hi 15 15 B [a] e %47
00: 4ms (ERIL)
01: 16ms
10: 125ms

11: 1s
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Bitl: XCTREN : XOSC %y Hi {5 1L Fisf &) 4 BE AL
0: FH (BRI
1: flige
Bit0: DPSLP: R SRR S e
0: FH (BRI
1: flige
-OSCCTR & f7-#%
(Hhk 107h) EA7{H: 1000_0000
OSCCTR A f-di st — ML A A2 4, HorP a8 XOSC HL Vi il i T 2F A7 4%

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

OSCCTR

w/r w/r w/r w/r w/r w/r w/r w/r

7+ =80h,40h,20h,10h,08h,04h,02h,01h,00h.
lmax=80h, > lmin=00h
-CALOSC # {7 #%
(il 087h) HA7{E: 0000_0000
CALOSC FFff-ax & — NS a7 o, & N EBEL & RCOSC M4z il I e -

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

CALOSC

w/r w/r w/r w/r w/r w/r w/r w/r

00h=f Ei A%, TFh=ffLH%E
-R2FC & 174
(Hitk o10n) FEAZ{E: 000x_xx00

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
MEAS_EN | MEAS_MODE | MEAS_DONE SENCHN_SEL
w/r w/r /r w/r w/r

Bit7:MEAS_EN: 7 5 Il & A G s
0: K4 (BRIUO
1: His

Bit6:MEAS_MODE: i & il & A% =% B AL
0: ko (BRI
1: Bi1

Bit5:MEAS_DONE: i & il & 5¢ FSAS M A3
0: iREEMEARTER (BRI
1e il P 2 5 Ak
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Bit1,0:SENCHN_SEL: i J& % /& #5118 1% $47
00: 10K ZF% HifH RF (BRI
01: i ALIEKAS RT
10: i HIFH RH
11: A
-R2DIVL # 17 #%
(Hbdik 011h) EAifH: 0000_0000
R2DIVL &2 — /MR AT 5% (748, A& THUR 7 T E 5 E w748

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
R2DIVL
w W w w w w w w
-R2DIVH 7 {7 2%
(il 012h) HA7{E: 0000_0000
R2DIVH & — MR 53 fEa%, WEiH s T i H R E G F 4
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
R2DIVH
w ' W W W W ' w
-R2CNTRL &£ %
(Hudk 011h) ZA7{E: 0000_0000
R2DIVL & — P HiL7F /a8, A& 32KHz S H KI5 4795 -
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
R2CNTRL
r r r r r r r r
-R2CNTRH % 4748
(Huhk 011h) FAZ{E: 0000_0000
R2DIVL 2 — M RiLa 78, A7 32KHz BRI T /748 -
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
R2CNTRH
r r r r r r r r
-R2CNTSL 271788
(Huhk 013h) EAZ{E: 0000_0000
R2DIVL J& — M RiEarfEay, B S8 BES R tH U A T A7 48
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
R2CNTSL
r r r r r r r r
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-R2CNTSH & 17 7%
(il 013h) HAZ{E: 0000_0000
R2DIVL & — N R EFfrds, A& R RS AR T 7 1 (S 748 o
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
R2CNTSH

r

r

-USBUF 27 7%
(Hth: 018ch) EAfi{H: 0000_0000
USBUF Z7 {7 a5 2 T SE 5 1) HHAZR v X, e A0 5 70 FRUSORN o 326 30 1) TBL e ik N2 WAL ) 8

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
USBUF
w/r w/r w/r w/r w/r w/r w/r w/r
-UBRL Z7 {725
(il 018Dh) Ef/{H: 0110_1101
UBRL a7 f7-4 I T W B R R A 2 A B F R (RE).
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
UBRL
w/ w/ w/ w/ w/ w/ w/ w/
-UBRM 7717 #%
(Huhk 018Eh) EAifH: 0000_0011
UBRM 77 A7 I T I B AR R A R T (5D,
bit7 bitb6 bit5 bit4 bit3 bit2 bitl bit0
UBRM
w/ w/ w/ w/ w/ w/ w/ w/
-UCTR Zi {748
(Hbdil: 018Fh) EAZMH: xxx0_0000
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
- - - TXRDY - - UBRH1 UBRHO
--- --- - /r w/r w/r w/r w/r
Bit4:TXRDY: UART KiXiieafr (HAED
0: KIEAMA (BRIO
1: RikH4s
Bit1,0:UBRH1,UBRHO: HE4A 73 4iil 5 45 ey - 1 P e
-TMR1C &7 #%
(Hbhil: 08Fh) EAZE: xx00_0000
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
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FSEL1 FSELO T1E T1CS2 T1CS1 T1CSO
- - w/r /r w/r w/r w/r w/r
Bit5,4:FSEL1,FSELO: FOUT fi HH AR 1% 4 7

00: 1Hz
01: 8Hz
10: 2KHz
11: 64Hz
Bit3:T1E: JEM A% 1 [l fEAL
0: ZH (BRI
1: fifige
Bit2,1,0:T1CS2,T1CS1,T1CSO: &M %% 1 A Bl ik 47
000: 1Hz
001: 8Hz
010: 64Hz
011: 256Hz
100: 2KHz
101: 32KHz
110: 1MHz
111: 2MHz
-TIMR1H #1745
(il 08Eh) EAI{EH: 0000_0000
bit7 bitb6 bit5 bit4 bit3 bit2 bitl bit0
TIM1H
w/ w/ w/ w/ w/ w/ w/ w/
-TIMER1L & 1728
(Hbhik: 00Fh) EAZ{E: 0000_0000
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
TIM1L
w/ w/ w/ w/ w/ w/ w/ w/
TIMERL 72 16 ALiHEES, BN AMHz, WA BaNETEE.
-TIMERO #F A7 %%
(4t 001h, 101h) EAfiH: 0000_0000
bit7 bitb bit5 bit4 bit3 bit2 bitl bit0
TIMERO
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w/ w/ w/ w/ w/ w/ w/ w/

-PORTAE &7 5%
(Huhl 185h) FA74EH: 0011 1111
TRISA 5172842 1 PORTA 5| Bl 7 1

bit7 bit6é bit5 bit4 bit3 bit2 bitl bit0

PORTAE

w/r w/r w/r w/r w/r w/r w/r w/r

PORTAE: 0: HAL5|HE{HfE
1: GPIO f#ifg (ERIAD

-TRISA ZF 1728
(il o85h) EA7{EH: 1111 1111
TRISA 27177 244% ] PORTA 5| I J7 1]

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

TRISA

w/r w/r w/r w/r w/r w/r w/r w/r

TRISA: 0: fitHfHfE
1: fNfERE CERUD
-PULLA #1728
(Hbdik 105h) EAZ{H: 0000_0000
PULLA 2777 2425 PORTA S L7 ey L%

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

TRISA

w/r w/r w/r w/r w/r w/r w/r w/r

PULLA: 0: Pull-Up f#ife C(ERIAD
1: Pull-Up KiE
-TRISB Zf f7-#5
(Huht 085h) FA7EH: 1111 1111
TRISB ZF f7 #5451l PORTA 5| BIfKI J7 7).«

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

TRISA

w/r w/r w/r w/r w/r w/r w/r w/r

TRISB: 0: % f#ifE
1: EANfERE (BRIAD
-PULLB Zi 1728
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(Hth: 106h) EA7{E: 0000_0000
PULLB 2777 #4241 PORTB 5| I 11 b dvr F BH 3% 32 .

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

TRISA

w/r w/r w/r w/r w/r w/r w/r w/r

PULLB: 0: Pull-Up fiifgg (BRI
1: Pull-Up KfiE

-SPID 517 %%

(Hbhil: ooDh) EAZi{E: 0000_0000

SPID & {7 2% & SPI 32 O AT/ B N B 27 47 2%

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

SPID

w W w w W w w w

SPID: SPI i3/ 5 ¥4
-SPIC 77 {7 #5%
(it ooch) EA{E: xx01_1000
SPID Zi {775 A% SPI 2 L /5 N R a7 77 2%

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
- --- RDY CSN CKPH W3MODE | RCMD WCMD
- - /r w/r w/r w/r w/r w/r

Bit5:RDY: SPI #(#E i S aieafs (i)
0: Ruhg (BRI
1: e
Bit4:CSN: SPI s Hik £#4r
0: EFF
1: ANk CERYO
Bit3:CKPH: Bl AH AL FEAL
0: J&FF CKPHO H 3k,
1: 3EFF CKPHL a0 (BRI
Bit2:W3_MODE: 3 £&/4 £&#i ik A7
0: JEFE 3 &K (BRI
1: 3%F% 4 R
Bit1:RCMD: SPI iS4k fili At i
0: REE (BRI
1: fiifg
Bit0:WCMD: SPI 5 i 1 i 3
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0: k&
1: fiff
2.3 PCL Fll PCLATH

ZIE s (PO) 2 13 ﬁiﬁ KT R E PCL AP fEAY, X2 — N[ n] 5 24748 . fmfL (PC
< 12:8 >) AnfiE, (HAJLAa4E PCLATH S fEas 5N, REEAL, B (PO Hm b
k. B 6 R ThnEk pC MBFESL, B REIMBFR T PC 5N PCL G & BRI ;
N EIB TR T PCLEHAT CALL Bk GOTO F5-4 I % & /B FE AR 11

(BRYO

an)> o>

=3
B
b
B

PCH PCL
12 8 7 0 Instruction with
P | : | BcLas
7 A 5 Destination
SMHQLO) “:. ALU
LI T TT1]
PCLATH
PCH PCL
12 11 10 8 7 0
PC | | i | aoro,cars
M N
2 £ PCLATH<4.3> 11
] Opcode <10:0>
LT[
PCLATH

K 6: TEAFEIEAL T EL pC
2.3.1 GOTO

HH GOTO /4RI AERE P i S s = at_ B — MRAZ 2k 5¢ ) (ADDWF PCL). 24fdi Fi]
GOTO F84 R EUHHE L HHE, —E BB T A KA B R (2 256 NI, iR
PERE T PCL NAFILSY, NIRLZEAT Ab 3

2.3.2 STACK

GC7810A H—/> 8 iR, 13 FrFE FIRELFHE R . HEAR T AI A2 R Py Bl 1Al () — 3040, HERRAR
BEATITRES o HHAT > CALL $5-2 B Wi B2 P I i, PC ik B MERR B . “4414T RETURN, RETLW
B RETFIE FEA M, TR HEAR LA PC M. PCLATH A2 ELma N AR AL HiAR .

W — MER I EMIX, XEWREEES IR G, IR S E 55— IR,
o HTIRARKSERET IRIINFRE (LS.

TR

1 AR R HERR RS TR R AL Gt BN D

2:%H PUSH il POP $54, IXEUHE R A fEPAT CALL, RETURN, RETLW Fl RETFIE 54, i il
N T IR BT B A
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2.4 PR P At e 5 T T 7]

GC7810A ReWe-FhEIELL M) 4K T AR P AEfifi#% .  CALL 1 GOTO F84 {4 11 firtthhl, LAAvr
FEATAT 2K F2 7 A7 28 DU HP AT 0 S . 34T CALL BX GOTO 541, Huhkff 2 A2 PCLATH <4:
3>ffit.

AT CALL 5L GOTO 54 F, FH - 2l R DU LB A e A, DA S0k P 75 (AR 15 A7 i 45 0L
Ml WERIAT CALL 484 (BRI (IR [, WIEEAS 13 7 PC MHERRH B . BRIk, SFTREIFE4 (A
HEM i D AN TR E RN PCLATH <4: 3>A7 . /w9l 1 rn TAERRF AR A3 1 sirhiA A TR 7 .
IR E PCLATH H BT IR S5 R ORAF TR . Cn A 1 ).

YR AT RETURN ZE RETFIE 84 )5, PCLATH ZFA7 8N AL . P47 FHEFF 81 GOTO $54
I, A S PCLATH 294728 N 2

EN/IE

ORG (0x500
BCF PCLATH, 4
BSF PCLATH,3 ;Select page 1
; (BOOh-FFFh)
CALL SUB1_P1 ;Call subroutine in
: jpage 1 (800h-FFFh)

ORG 0x900 jpage 1 (800h-FFFh)

SUB1_P1
;called subroutine
jpage 1 (800h-FFFh)

RETURN ;return to
;Call subroutine
yin page 0
; (000h-7FFh)

B 1: A% 0 TR 1 T TR
2.5 [A]f 4k

INDF Fl FSR 7577 %%

INDF (000h, 080h, 100h, 180h)
FSR (004h, 084h, 104h, 184h)
(FSR: LRI ZTA748)

INDF Zi f7 e N VB A A7 4%, 1@ ff FH INDF 25 /748 nf LAREAT [A] 82 F-hk o AT ] INDF 2547 2%
(48 2 T2 bR 10 B2 B SCHRIE PR A7 /7288 (FSR) FR MBI A7 4745 . 2L INDF ZifFas A5, w2
BEEL (FSR='0"), 132X 00h. 5\ INDF 27 A7 #s & L HRAE URE AT RE MRS D) . 18I %42 8 7 FSR
AR IRP A7 (STATUS <7>) RIIRTSFA 24 9 Arthdlk, Wil 7 fs.

il 2 v B AL RS HEE B RAM Mk 20h-2Fh [ TR SRR o
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-
MOVLW 0x20 ;initialize pointer
MOVWF FSR ;to RAM
NEXT CLRF INDF ;clear INDF register
INCF FS8R,F ;inc pointer
BTFSS FSR,4 ;all done?
FOTC NEXT ;no clear next
CONTINUE
;yes continue
il 2. (A4 Sk
Direct Addressing Indirect Addressing
RP1:RPO 6 From Opcode 0 IRP 7 FSR register 0
\ y J N v g v
Bank Select Location Select Bank Select Location Select
N » 00 01 10 11 -
00h 80h 100h 180h
Data
Memorym
TFh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

K7 B/ 4% Tt
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31/0 M

B | /O T — 1 IS B 4 A LA 1O % P DURE ST . SR, 4B A, %1 T A
R4 MRS 1/0 31 1.

3.1 PORTA. TRISA fll PULLA {755

PORTA s> 8 i % IRWLA) B [ o AH S [ 77 1] 27 4725 4 TRISA. B TRISA A7 (= 1) HfdiAH
JSff] PORTA 5| IS E AN R AH L% H R sh 25 B T BHAR 20D . J5FR TRISA A7 (= 0) KAfiAH
RZFK) PORTA 5 RIS B At CRIVRE H A7 48 1 P B raze 51 A ED

13 PORTA ZFAE s UG I PIRES 105 N e 5 N L BUE S . A B ANREAGR L - 1804 -
AR, B, BN DR 5] RS, R, ANE S N FERE B

4 PORA SIBHIFHAESI NS BHIS, PULLA 27 (7 #5451 PORTA 5| BIFY_F R HFH %R . 4% A PORTA
51 BRI Dyt s B A N B, FH LAY B L BEL L ST

XF T4 PORTA 51, & PULLA A7 (= 1) WiFAHRH) EdiHfE . 1EER TRISA A7 (=0) i
BEAH N by F B

F ATRISA ZF {7 a2 PORTA 51 AN 7 1)

FHBRL]K ZYA & iR
TRISA bit0O~bit7 0 PORTA [11X] 45 I 15 B Ak
(85h) 1 PORTA 1% 45 JHI5E B A5 (BRIA)

K SPULLA 2725421 PORTA 5| AN _E 47 HLFH

FEHRBK (VA & iR
PULLA bit0~bit7 0 HERR ER A GBRIAD
(105h) 1 Wt 5 I e B ) i

|:| 20K
e PORT AR
(Bl
.

pouT [ I + 8 s

o p—

PORTAE
SEG

8 PORTA % il (1) i Hi DX B FEL 1%
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3.2 PORTB. TRISB A1 PULLB ZF {755

PORTB J& —™ 8 A & [ XX ) sy 11 o AHSLIRIEKCHAE 77 [ 27 A2 2% 4 TRISB. & TRISB A7 (= 1) HfdiAH
JSff) PORTB 5| I T B ot N CRIDEEAH B i 3R 20 2% B T miBEAE O . 75 BR TRISB A7 (= 00 KEAfiAH
JSfK) PORTB 51 IS B o fanth CRICKE 4t A7 28 i N 8 BT I 51 D

BHL PORTB ZF A7 a8 B S| IRAS, TS N e B N D BIERS . T BABRIER R 1L - Bk
- SERE. Bk, 5N R I 5 IR, I E B, SRS S N B AR .

% 6 PORTB
2R A
bit7 bit6 bit5 bit4 | bit3 bit2 bit1 bit0
PORTB RB7 RB6 RB5 RB4 | RB3 RB2 RB1 RBO
(06h, 106h) SDI SDO | SCK CSN RX X
CXO0 Xl RHO RFO RTO

W% 6 iz, PORTB 5|5 UART AT INPUT #i i .

TRISB 7 A7 #8451 PORTB Sl I 77 1A), RIAEEATH F/E UART HinHi5 IROUT i th o 4 FH &A1 11E
4 UART %ir i 5% IROUT % i iy, FH P L Z0Hf R TRISB 25 7728 HH IR PR FFE 1.

4 PORTB 5| VA ESRI SIS, PULLB &7 f7 #5451 PORTB 5| B b4y BHIZER:. 4/ PORTB
51 AIE A% H B UART %l B IROUT #antb sy, RS2 A 47 BB 3K T

XF T4\ PORTB 51, ¥ PULLB 7 (=1) Wi AHRI R HFH. 5% TRISB 7 (=0) #4i%
FEAH N by L pH

% 7 Direction Control of PORTB Pins by TRISB Register

B HK A1 & Eiip
TRISB bit0~bit7 0 PORTB (1% N4 il 152 B i 1
(86h) 1 PORTB (1% N4 I 152 B N A (BRIA)

%% 8Pull-up Control of PORTB Pins by PULLB Register

R (A & HiiR

PULLB bit0~bit7 0 B ERABH CBRYO

(106h) 1 Wi 5 b i FBE R 4%
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4 Timer( FEtk

Timer0 AL A DL RE A
® 8 fIEM L

s
8 ALK AT G R T 53 B

FFh % %1 00h 177 A= o iy

SE IS 4810 B ) E AT RE

Pl 10 /& Timer0 5 5 WOT JL A IHE R, Timer0 BEERFII BHATR A AMHz, BT B /&R
FEHIA7 TOE (PERCON<4>) I LUMiife /45 11 Timer0 B8, i3 MRAR(E Timer0 1 WDT Z [HJAH HAMSL
L=, WERA TS,

Data Bus
8
1
SYSCLK M
0 U »| TMRO Reg |—® SetFlag Bit TOIF
X on Overflow
PSA
PRESCALER
r————"—=—=— — — |
0 M l > 8-bit Prescaler |
U I I
Watchdog X | 8 |
Timer | |
T | 8 -to- 1MUX l«—— PS2:PS0 |
T PSA L _ — T - _— _ _ _ _ _ 2

WDT Enable bit
MUX  |-—— PSA

WDT
Time-out

Kl 10 Timer0/WDT Fi% 4l g% 45 1) [

4.1 Timer0 7
24 TMRO 271725 M FFh 35 H 2] 00h B, 722E TMRO H6r. %% H K B A7 TOIF (INTCON <2>). 1J

PLEIEE S TOIE (INTCON <5>) SKAFili . 7SR 1% W2 /i, Timer0 BB A W7 iR 2572 5 24
R I AT E F A TOIF, T e I 2R 7E AR AT DG F, PRI TMRO H I i B Ab 3 25
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4.2 Ti5 A

RE =TT, EATE Timer0 BEHURIE |10 %€ I 48 2 (M AH B AL =2 JE o A
i€ 245 Timer0 BEH G F 1M E I SH T 0ds, IR IRR.

ZI AT S (WK 10D,

PSA A1 PS2: PSO fii (OPTION_REG <3: 0>) #R3E Fil /04518 /> BC AT/ 47 EL

5 EC4 Timer0 BN, 5 N TMRO #7f74% (flW1 CLRF 1, MOVWF 1, BSF1, x...5%) M
TR EET . L4 WDT if, CLRWDT 54 5 T I e i 2% —iiG i 4iss . Hisr
IR AT LS

BER: YT BLL Timer0 I, 5N TMRO I, BB E oSt i 5, (EAN S 58 Boii o 4
#553HC o

4.3 Timerl fik

Timerl FEHUE—A> 16 AER &%, R DAELE K 8 frar /745 (TMRIH A1 TMRIL) ZHik. TMR1
LEEEXT (TMR1IH, TMRIL) A\ 0000h 333 FFFFh, JF%#%] 0000h. WIR{HAE TMRL Hibhr, U £7E
T RIS AE, i A B T bR AL TLIF (PIFL<4>) i

I B E /15 B TMRL FR T o VEA TUE (PIEL <4>) w] LA it /2% 15 1% i .

Timerd BRI B2 0 AMHz oG8 1 B /5 BRAEHIAL TIE(TMR1C <2>) 7] LUERE/ZE 1L Timerl
BEEL.  Timerl BEELHIEA A BN E B INEIIRE -

Timerl TS THEES £S5 N\ TMR1H 8L TMR1L 7 /7 85 iE = .
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5 UART #&ith

UART Gl i 58l k%) BBt rRx 51 BIFD TX 51K GC7810A RSB RSt (RB7 4l
Jl, RB6 %IH£D>
REAN TR 735 T UART (3R 8 R R . R0 5 IS ol e 4 P AR 1R] IO A R A %
UART 045 LR Thfg
& FHAEF RN 8 A EdE
SCRESH — AN 27 A7 AR AT ROIE R
SCRHE ] — AN G2 P 27 A7 A dh AT ROR AR
LSB It 5 udfs A ik AL
AP, SCRFIBOR 3 /N 4
PSRN I (ST Ho W A
g
WWE, P 11 s, UART FF sl aa i, -BArel )\ 8datr, 1%y/45 %y L amRe s,
b AE R — 57 B A A5 LA e A7 B 9T P 32 S PR R A R R 2R B A7 T B R L
GC7810A SCHFI APk MBI, Wl 12 Fiow.

& % 1200250000 (BN 9600)

L R R N B 4

& HdEfrE: 8 fir
& KA T
— — Mark
_|ST|DO PPYS DB‘D?‘AD[PAISP}S I
N I Space

[2nd Stop Bit, SP = 1]
[Parity Bit, PENA = 1]
[Address Bit, MM = 1]
[Optional Bit, Condition] [8th Data Bit, CHAR = 1]

K 11 PRl
RX/ITX st { po X b1 X p2 X b3 X pa X b5 X b6 X b7 ¥ stop

K] 12 GC7810A 7158 2%

R

5.2 UART JRAF R4

USART Y45 2R R A2 25 RE 05 M AERRIE IR 7= AR ARt R R 26 o JRE 2 R AR 2R FH — AN T A2/ oy
ARAS AR, WK 13 s . 24 A SRR R A B 2 B T .

UART 8 RIS & UART YRI5 BRCLK =702
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FEALIE P an il 14 Fros. SRR, R 2R VORI e H . X EEFEA B ILAE N
/2-1, N/2FIN/2+1BRCLK JiH#, HH N 2% BITCLK [ BRCLK #(.

N=|2° 28 27 20 |
UBRH UBRL
~.2 .8
BRCLK > 10-Bit Counter R
¥ Qs ¥ Q0
’—. +0 or 1 Compare (0 or 1) > Tolgg'e BITCLK
> R

Modulation Data Shift Register 2

(LSB first) 4__|

mX m7 8 mo

*

Bit Start

UBRM

& 13 GC7810A MUK ERH = 2%

Maijority Vote: (M= 0}m

Bit Start I ™y v v

b
g
I
Pl

I
)]

srec [ 1L LML L LU UL
. ) . 1 N/2  N/i2-1 N/2-2 1 N2 N/2-1
Counter N/2  N/2-1 N/2-2
1 0 N/2  N/i2-1 1 0] N/2
5 45
BITCLK ¢ o (
J ) J
44— INT(N/2) +m(= 0) —P» NEVEN: INT(N/2)  —»
— INT(N/2) + m(= 1) — Nopp : INT(N/2) + R(= 1) —»
4 Bit Period >

m: corresponding madulation bit
R: Remainder from N/2 division

& 14 BITCLK V4 ZH

5.2.1 PRI

PR KL R — e 16 At A M ELEL S . FERR BRI B ML IOT AR, THEEsInEa
INT (N/2), HH N ZAFA#7E UBRH AT UBRL HIZH & TP M . TGS oA J 300 A0 4 Jo 301 s hn 4
INT (N/2), Zt N BRCLK HLEALF . ) T-45 7 1) BRCLK I A, A FH IR R UE T i 1
IR T N:
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- BRCLK
baud rate

TPARERLT N B R AR, LR T LA T S/ o g S o B AR AR A G 6D
(2 B BoH TR AT RE L B or o A7 N H0E SN

N = UXBR + +'S'm,
i=0

XH:
N: HAro i1
UxBR: AF{7-%% UBRH il UBRL ] 16 i R
it PR AL E
n: FRFH ISR
mi: FEASS I HIAL (180D HIHEE

BRCLK _  BRCLK
N UXBR + 15 m,

i=0

Baud rate =

TR EARRE U BR AT, AT DA R 2 S B BITCLK LA 2 B 7 R . dn SR 1 i 25
mi B, RSO 8 I BT e — > BITCLK B B8 il o B iRl a8 ik — AN BE, (R sl 2 ) 5 A7
B L P AL I . BRI BRIE REARE 1, MERR RS AU LR R UxBR 45 )
B R HL

ECUAAL I E I HT UxBR I moO #fisg, R 0L UxBR I m1 #fisg, DABERHE. JEH T4 LSB I
U, BERT 8 fiit, PAKIFESILL mo EFTUR, HH4ks:, EEIFTA LA AL EE

5.2.2 Hff 8 A il E

W EHE R — D E . ARG E R R ZE A, WERIARLIT AR, AR R R 15 85 r
B 1S ERGTES MR R AR B BUR AR

RN iRz, Sz ERIPTA AR IME . ST AT SR 8 Ao, HE I
Bro Biln, FAFHIES 9o LAt A RHIAL 0.

5.2.3 KIENI Sy

FEASTAE B N2 2 E I Ao Sl R, R R D . BN A R T DA
AR 5 25

o1 - |baudrate . | A 0
Error [%) ‘BRCLK x[0+1)><UxBR+EOm, (j+1)]><100/
XH:
baud rate: JIT 7 ERR
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BRCLK: % A#HZE-UCLK (1,048,576 Hz)
jo BIALE - AN 0, BERAN DO A 1, MRILHE
UxBR: 77 f7-#F UBRH Fll UBRL "1 43431 R 4

filn, THELLCN &AM R 2

HRE%= 2400

BRCLK = 32,768Hz (ACLK)

UxBR =13, I NEAHMIBRECH 13.65

UBRM =6Bh: m7=0, m6=1, m5=1, m4=0, m3=1, m2=0, ml=1, mO=1.
B 23 F UBRM [#] LSB.

Start bit Error [%] = (% x (0 + 1) x UxBR + 1)-1) x 100% = 2.54%

Data bit DO Error [%)] = (bga%ﬁie (14 1) x UxBR + 2)-2) x 100% = 5.08%

Data bit D1 Error [%] =

x (2 +1) x UxBR + 2)—3) x 100% = 0.29%

baud rate

Data bit D3 Error [%)] = BRCLK

Data bit D2 Error [%] = (ba“d fale . (3 + 1) x UXBR + 3)-4) X 100% = 2.83%

X ({4 +1) x UxBR + 3)—5) x 100% = -1.95%

Data bit D4 Error [%] = (% X ((5+ 1) x UxER + 4}-6) x 100% = 0.59%

Data bil D5 Error [%] = (tﬁngrLaK‘e x (6 + 1) x UXBR + 5)-7) x 100% = 3.13%

/

Data bit D6 Error [%] = (% X ({7 + 1) x UKBR + 5}5] X 100% = —166%

Data bit D7 Error [%] = (bggdcﬁf % ((8+ 1) x UXBR + 6)—9) x 100% = 0.88%

Parity bit Error [%] = (bg“RdTrLaK‘e X ((9+ 1) x UxBR + 7)-10) x 100% = 3.42%

Stop bit 1 Ertor %] = (bgngfLaK‘e x (10 + 1) x UBR + 7}11) X 100% = ~1.37%

75 B R i KB AR 25 N BITCLK A ) 5.08% .
5.2.4 UL P

PO PP PN IR IR R 26— DR R E IR . 5 AR R AR S AR A6 T T 4
USART $UR IR ZE . &1 15 7 1 RX 51 AT (0 K AT A 3 B = I ok 2 ) 1 5720 e IR 22
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i | 0 | 1 | 2
tidea|| to | 4 |
[1]2]3]4]5]6|7|8]|9holt1]12113[14| 1] 2| 2] 4| 5|6 |7 |8 | 9io|11|12}13|14 1] 2| 3| 4] 5| 6]7

RX _| | st | DO D1
I ¥ T
| 1 | |
RXDS | | | ST | DO D1
N P e r
tactual | [ 0 Y 2

—¥ [ Synchronization Error +0.5x BRCLK

|
Sample | | | | | |
RXDS T Uxeriz2)ymo = ! | UXBR +m1 = 13+1 = 14 AN UxBR +m2 = 13+0 = 13 AN
I int (13/2)+1 = 6+1 £ 71 1A £
| Majority Vote Taken Majority Vote Taken Majority Vote Taken

Kl 15 iRz
AR IR IR LI T tidealio) 2 IR RIS ¥ thaud rate (¥, RN ALAE HC R B9A o IRIHEA T 1 AR
HAR AL I BRAR BT AN PP A RF R I P thaud rateo HAMALIR TR 22 AT UL PA R J7 AT 5:

Error [%] = [b—gé%ﬁ? X ‘2 X

im0 + it [@]] " (ix UXBR + 21m )] -1 f) X 100%
XH

baud rate :: Flf 5 PR

BRCLK: #fii AJiZ-UCLK (1,048,576Hz)

j: DI E - EAGAN 0, BHEAL DO N 1, MKIESHHE

UxBR: 27 {7#% UBRH Al UBRL H [ 4345 : %1

i, LR A AR OR 2

BRF R = 2400

BRCLK = 32,768Hz (ACLK)

UxBR =13, K AHEEAR[FRECH 13.65

UXxMCTL=6B: m7=0, m6=1, m5=1, m4=0, m3=1, m2=0, ml=1, mO=1
1 S5 f# ] UXMCTL (¥ LSB.

Start bit Error [%] = bggdcf&e X [2¢(1+6)+ (0 x UXBR + 0)] - 1 - o) X 100% = 2.54%

Data bit DO Error [%] = (bg;%ﬁf X [2(1+6) + (1 x UBR + 1)]-1-1] X 100% = 5.08%

Data bit D1 Error [%] = bg;‘éﬁ( X [24(1+6) + (2xeBR+1)]-1—2)x100“/u=0.29%

Data bit D2 Ertor [%] = bgg%ﬁe X [2x(1 4 6) + (3 X UKBR + 2)]-1-3) X 100% = 2.83%
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Data bit D3 Error %] = (b;;%f’ée X [24(1 + 6) + (4 x WBR + 21 )x100%=—1.95%

Data bit D5 Error [%] =

Data bit D4 Error[%4] = (ba”dra‘e X [2x(1 4 6) + (5><UxBR+3)]—1—5)><100%=0.59%

P2 x 1)+ 6 IBR + 416 x 100% = 3124

Data bit D6 Error [%] = ( audrale  1oy(1 1 6) + (7 x UKBR + 4]l-1- ) 100% = -1.66%

Data bit D7 Error [%) = (bgg%ﬁze X [2x(1 + 6) + (8 x UKBR + 5)}143) x 100% = 0.88%

Parity bit Error [%] = (ba;%‘féex[z (1+6)+ (9><UxBR+6)]—1—9)x100%=3.42%

Stop bit 1 Error [%) = (bggdcﬁe x [2x(1+6) + (10 x UxBR + 5)]-1-10) x 100% = -1.37%

gE R IR K BEALIR 2N BITCLK J& A 5.08%
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6 PR IR B

6.1 SPI fE ik

GC7810 EA SPI FHL, ScHr 5480 F (RFchip(LT8900)) 1Mbps 4% i 2 . % m] LS #F 3/4
2, CKPHO/CKPH1 5.

Fri%{E5 (CSN) ~RB2, (SCK) ~RB3, (SDO) =RB4, (SDI) »RB5. 7F 4 £k N1 f# F CSN,SCK,SDO.

AR, tnEAdGE CSN,SPI 7] LL5 14 22 HoAth 2844 (LT8900,ARF2496K, EL 7 SPI 32 [ i i INFE S5 ) s .
SPI AR I FE B B0 R

CKPH=1 1] SPI =32 LI &

J—— % ot T

I [y

-~ __ U UUTUUUU =AU UL T
20000000 ECECE00MD0000000 M DN

CKPH=0 1] SPI -4 I R 1]

SPI BELH DL —AN A L, 24 SPI A shiNy, cPU DAZiA% 304k CSN 7. N T HE 8 SPI L4 K,
GC7810A ity WCMD R AL, — B ALH H I in#3) SPID 474, wCMD H3hN “17, GC7810
{81 F mSDO i R EEE, 24 1Byte HEfE s iy, WCMD H2IAE N “07. ik HHHTE SPID 27 /%
RS, SPIEERTEE =A “nop” FRAIATRI%. FEARIREIARES AT

bcf CSN  //chip select signal

moviw  24h // transmit data

movwf  SPID //24h~SPID

nop;

nop;

nop;

T SPHERIR R 5 cPU I [EIE, SPIFIi#F0y AMbps. 24 CPU fEI TN SPIC FF 4745 ) RDY 7

W, SPIABHIFAEA . 7RSSR, RCMD W& N 1, cPuU ISl RDY fi7. Wit RDY HE N 1,
M| CPU 128X SPID 2747 #%. RCMD AJ LLHhik#E, WA LIS A 0.
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6.2 EEPROM IjjfE

£ FSR (E2AH/E2AL,E2DH/E2DL) Fl1 E2CON ZFf725M] WR 51l B )5 N Hbb AR e B o 1 1,
WR 37 f MTPROM E A7, #5455 A\ MTPROM 145 it o 352 HUEHR I, 40 SR 43 it F) FSRCE2AH/E2AL)
F1 E2CON ZFA7#5 () RD SIS NI E R 1, N RD $54 W 2UE A5 4 Be 84 5 A 2

(E2DH/E2DL). B AMILEURAE 16 ALK A s, 4 WR/RD WETERE, DAURM S nop.

6.3 Zm i HEE ) AE
— H. Obcdh 7F Offfh FH & 7, TST HA0K &4i4iE, RD/WR IhaEth 42k 1k, {H cPU PR TAELE IE

WAL, R, FEF RAAZRIE “Offfh” Hubik N AR . WiREE LA E EEPROM Thfg, 7E TST
B TS ThRe S pi gk, S BT mT DI L fd ks, i TST AU % .
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7 Debug & TestScan #HL (ICD&ICSP)

GC7810 " LAIEI 3 N5 (RA2, RA1, RAO) HEATEES. RAO 5P LI AFIHIHES, X
CPU W7 S 31 AT TSEG [R5, 7T LA Wi HE TDIO (RA) 5| ISk S2Hl . AT LLEZHL MTP ROM. RAM,
] DL BCRAS 2 A7 de AR TR B . TR R LR R B AR A o AE MRS T A 1 5
T R H D Ren

TDIO: TestScan A7 a7 474 3 AT 4 Fu A\ /i i3 (RAO)D

TSCK: TestScan R4 2 7 #% £ AT I N ii; (RAL)

TSM: TestScan F& i & {7 as i B B 4 A\ i (RA2)

TSM

TSCK H H H H H H H H
G000 00O

B 230 R AR A5 5 i 1
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8. CPU fg & 4L K&

GC7810A HFHLIEAZ A 16 L7, R A — D ERIEN, EFRER RN — Dol Ak
H, BRI IERME. £3K 12 1, GC7810 HIFE-SARMIERA 1 1 m) =5, T [ A
ST APERIERIE . 3R 11 BIR T opcode FEXMIAIR. MRS, “f7 RE—DCAENHE
el “d” R HEIRE RS . S AF SRR AT 1 58 1247 2 RS SR 35 A7 4

Hbrfan e e Z BRI R E . R d” 0, SAUKIHE W FFfedih. R ‘o’
N1, GERBTIAEAR AR E A g

T HFELLATES, b Rom—MrFBARRT, BRI EA B, M f Fonhs
FITAE R SCAF st

X ICT AR, kAR 8 Bl 11 L BB E .

11 BAEE T BUEA

Field Description

£ Register file address (0x00 to Ox7F)
W Working register (accumulator)

b Bit address within an 8-bit file register

Literal field, constant data or label

% Don't care location (= 0 or 1).

The assembler will generate code with x = 0.
It is the recommended form of use for
compatibility with all Microchip software tools.

d Destination select; d = 0: store resultin W,
d = 1: store result in file register f.
Defaultisd=1.

BC Program Counter

TO Time-out bit

BD Power-down bit

TROERELIEA, A=A

o ] ) 9 A3 A

o [H1 [F) o7 () #5A

o LRI i A

AR HAE—DNRL FINAPAT, BRIEFMNGUNE, sfEF s h He M. £
FEIL T, AT TR E NG ], 256 AR IIEDY NOP $1AT o — /N84 F 30 e DU 4R35 J A Ao
BRI, TR AMHz B IE R H8 2 HATI TN 0.5 pus. R SFAFI O R, SR it 8t th T
AW, MFHAHATHIEN 1 us. % 12 FIH T MPASMTM L 4af2 /7 IR A1 F5 4 .

Kl 25 BoR T MIEAIAR I, TR ] — TR OREIR o8 fI 5 oxhh b h ot
NI E T
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Byte-oriented file register operations
13 8 7 6

OPCODE | dl f (FILE #)

d = 0 for destination W
d = 1 for destination f
f = 7-bit file register address

Bit-oriented file register operations
13 10 9 7 6

OPCODE |b(mT#ﬂ f (FILE #)

bit bit address

b
f bit file register address

=3-
=T
Literal and control operations

General
13 8 7

OPCODE k (literal)

k = 8-bit immediate value

CALL and GOTO instructions only
13 11 10

| opcope | k (iteral)

k = 11-bit immediate value

K 25 54 iE IS
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9. AP Th HE i ]

9.1 Nl RC k7 %

10KHz RC ¢35 8%

RC #1755 92 2 —FIR DI FEYR T 22, 7RSI T, 03 W miis 5 7 B/ s ke . I
T F R MRS L T4 JE FE R kAR i 5e, Rk AR

Irer ¥ )REF

Clock

Vour

Kl 26 ShakiE o R BE
2MHz RC R{Zz %%, HAMRIEFM:

P AHTEE: 0.2MHz—4MHz.

CAL_OSC Zi f7- 23 [H % 1| RC PR3Z 2544
00h=F KAZ (4MHz), 7Fh=f/NMFiZ (0.2MHz)

m F(2M).bmp - o x
File Edit View Image Go Help

i = & A 5
@ rPrevios B Next @) 6 @ @ & W

Jun &, 2016 F-¥{To=27deg, C<0,1,1,0,0,0,05) m Jun 9, 201& F-Tevdd=3.3v,G<0,1,1,0,0,0,0 ) E‘

2.5 275 2.0

25.0
temp

1024 x 663 pixels 1.9 MB 100% 2/4

B 27 F-V, F-T, F-I, vdd-l#E
AR ] UL
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I R B - HFH trimming B

FEHIGL - 7bit

fo

o *

R«*C

F11: FERHEDER A= “ho0”

<7> <6> <5> <4> <3> <2> <1>
0
0 0 0 0 0
11 10 01 00
64k 32k 16k 8k 4k 1.6k | 0.8k | 0.4k | 0.2k
9.2 il JE AL KA R Itk
R LR - NTAT 544
IR HE% - £0.5°C
MEVEH -40-+85C
28 \op i AR A L A R
Foh IR E A, L A 2.

EIEPRES

4 REFGE(ANACON(5])=1 Iif, REFHE(ANACON[6])=1, REFLE(ANACON[7])=1, ADCE(ANACON[0])=1,
TEMPE(ANACON1[6])=1 & “1” HFR HLi4%, ADC BB, Temp fLEARBHHAE. NET[4:3]%E “007,
AD Vref AffiRE. ILH REFR[7: OL24EMi] Vref BT /7 4%, SRJ5 NET[2:01¥% E A “1007, 1&I&as%HiH
42 AD Hii N . ANACON1[1: O]F1 ANACON2[2: 0152451 AD RF£3 . S8 , GIE,PEIE,ADCIE X & }“1”,

L
-40

L I
-20 0

L
20

28. ITAT fy 45

ADCI #rENIE 1 J5, ADRES[7: O]Z-fFasizil.

9.3 A/D ¥ s

GC7810A F.fF 8 fif SAR GEVIEIT) A/ D #Higs,
29 iR T SAR A/ D #3gS BN A N R4 (fin = 10kHz, fs=125k)

L
a0
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spectrum

: -61.29d8
LEROTeEL :

dbu(A{w)])

1) 1 2 3 4 9 [}
frequency(Hz)

B 29. A/ D BhAsm RigsE

A/ D S NAS SR 3 ARG S, TIA K, ES ITAT S, 2B v R A A A
1At

I

o fii FH P9 5 A v U

T E PORTAE [5: 3] =000, {fi RA<5: 3>¥ I/E NG [T, 2851 B REFGE (ANACON [5]) =1,
REFHE (ANACON [6]) =1, REFLE (ANACON [7]) =1, ADCE (ANACON [0]) =1, iZ{THifitk, W
WA, ADC Bk, % UE NET [4: 3] = 00, K AD Hi/KSHERB NS B, HLE
REFR [7: 0], W EE/KSH(H, BN REE NET [2: 0], FrLLi%# AD H A (RA<5: 3>if 2
—, NET[2: 0] =0 {EN RA<3> 1, 1 /EA RA <551, 2 /E N RA <4585 11)), F—/M% B ANACON1
[1: O]F ANACON2[2: 0], HcE AD KL, EMIEAZTFIKE.

T RIXHE GIE, PEIE, ADCIE, Ja M ADC Hrlbr, 44ER( ADCI I, 52HX ADRES [7: 0], AJ A&
AD fH.

o {400 v R

P E PORTAE [5: 1] =00000, ffi RA <5: 1>¥ FI{E AR I, % ADCE (ANACON [0]) =1,
IZA1T ADC B, SRJ5E NET [4: 3]=11 , Pt AD m/AIK5] FLEEZIZME I (RA <2>E A5
i, RA<I>NIESIHD SRJG W E NET[2: 0], 34 AD #iAim I (RA<5: 3 Z—>ill), F—IRKE
ANACONZ1 [1: O]F1 ANACON2 [2: 0], FCLE AD RAEXR, TEREAFFHEE.

FE ROk E GIE, PEIE, ADCIE, J5HH ADC Hlbr, 445 ADCI I, #2HX ADRES [7: 0], W] LAN&E
AD fH.

9.4 tbEi2s T RE

i 48 2 2 vy T LA A 340 25 17 S5 L ol T MR R, RS F, BB 2
ol LS ] Rt 5

BN B T DRSNS S, TIA Hith, S ITAT K, S R SR A R A e
.
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A 7%
o fiff FH LU L3 At AR =X
e as N\ 51 JIAT LL5 PORTA #4%. PORTAE [5: 3]=0000, RA<5: 3>Uf B4,
REFGE (ANACON [5]) =1, REFHE (ANACON [6]) = 1, REFLE (ANACON [7]) =1, CMP1E (ANACON
[1]) =1, CMP2E (ANACON [2]) =1 HiBRINHE V ref A plidl, LA gsHitE “fHAL”, NET[4: 3)KE
4007, LA HE 1,2 Vref 5D V ref 42 i REF REF [7: O[5 N5 1, 2Vref {E, NET [2: O] NET [6:
SIS LA 28 1,2 it NI%EHE RA<5: 3> ANACON1 [5: 4] = 00 - RA <4>[{) 27 /7 25<0>.
NET [2: 0]=0 %1 RA<3>NET[2: 0]=1 21 RA<5>NET[2: 0] =2 %1 RA<4>
U AN V ref HLUEAE 1,2 Vref {8, K PORTAE [5: 0] = “000000” #£E RA <5: 0> ikl
B 11, CMP1E (ANACON [1]) =1, CMP2E (ANACON [2]) =141, NET [4: 3] E “11” LA
5] LS PORTA i&E4%; B “1” ANACON1 [5: 41%HE “007, PR AR fHiRE, RA<2>, NET [2:
0], NET[2: O]
o fifi F LL s s HH b
RS ERAHE, AFEIFE % E ANACONL [5: 4] = 11, FrbU¥Ebicds 1,2 #rthiE%s) cpu, 2R
JE B E GIE, PEIE, CMP1IE, CMP2IE, [RIUb2r=4: il n] AR, fHAE L es oW,

9.5 TIA Fith
GC7810A L H T LIS FFI A5 T 6 M 25 K S 2T AR b

C;
C; c —
VhT”B_ Vo F‘B—ED_V..

sample . Amplify
Kl 30 £ AN E AR Py HE . H R i

HA 25 =C1/C2, % tH L T LA ER A/D ARSI
Kl 30 B 7 NEEH e SORORES, B 31 S 1AM L S 1 A

amplify

LiERd
c2 PE. X =¥

500p~10n PE. ' ™/ :
F— . e
DPEMF I
L
RAD) RA 5—"d_Hl—
“— Ra/ (R2+RI)

Hﬂﬂl iyl
ﬂ!ﬁ"" A¥DUT

PRy u:at-:h o int
sampl e '
GCTE10
Kl 31 ZLAM R E A AN HL PR
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A 5%

% H PORTAE [5: 4], [0]=000, ¥F RA<5: 4><0>5| JEI/E ARG 1, Hki%E OPE (ANACON
[3D =1, &84T TIA bk, SRI5 & E NET [2: 0] =5, &4 TIA Hi i 2] AD #i\, F15%E OPSMP (ANACON
[4D W EEBFTR, Wi b ATid AD S5k AT LA & TIA S HiE .

9.6 LVD FRER ¥ (fH HE A4S R 348D

LVD CAICHLRASIND FaEk, 7 BR 22 4t W R 5 70 e A% s v R AR E AR, o i e e mT RAAE
cpu % (REFR [3: 0] FEFEAFE M HEHT. CPU W E “LVDE = 17, FHiszHiti s b % 2 (1)
. EEWHEERBNT, CMP2POL E “L/H”, 7EMCHEEREA T, CMP2POL WEE “H /L”.
IR LVDE B “0”, CMP2POL # “L/H”. VDD =3.0V I} LDV T{FHii N 60uA.

P AT DS LvD FR IR ACER 2 F4F, GC7810A HA PIANGME Ehae 2%, FRZ AR Th 240 H Bk
FRIEME S
GC7810 X f# F REFR[3: 0]=6,5 (2.5,2.7V)

0101 :2.5V
0110 :2.7V
111

9.7 P2 Bt S I 4% 45 MU AE 1]

AIND
Ainl —
Ain2 —
TIA = —IN  SAR AD
Temp —
REF

VREFH:

GPU

IN
| —Irern COMPI

VREFL:

3dnajiajul

AINO REFL
Ainl—

Ain2- IN  GOMP2

XREF

registers

Kl 32 AU 2 i R T 4
AR T2 AT CLIE L A6 AR R A I DRERE A / D AL AR S N GlIE T A RIS 5.
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9.8 R2FC

I DR AT RC 4R34 (B 25032 1 5 aEAT 1) P I3 P A SRS P o L BELAEL AR e 5
i RC JR G a IR AL o
T & (1 RC 9k 4 4 A an T B s

Internal of Chip

sel_ ki [} ‘L

en_osc [

sel RT [ > I - I:]RT
lh :

RHO

External of Chip

RFO 10K
L4 {4

Y

I
I
I
I
I RF
I
I
I
I

RTO  Resist Temp Sensor

RH

sel RH I} L

CXI1

| CX0
I ;

33 H

HHA 16 it ey, Hoh—A 16 f711%0%5 (R2CNTRH, R2CNTRL) ATt $ P9 # 32768Hz i 4F,
T 16 Ar it #ids (R2CNTSH, R2CNTSL) FH T+ B B2 A% AR (1) RC 4R d 3E N IR I B

A T H O B E Y 16 A7 B 27 /7 4% (R2DIVH, R2DIVL).

R2DIVH, R2DIVL & 527728, R2CNTRH, R2CNTRL & HiLZ7Ees, e H AR RAM Hidi:
7%[E ($011, $012)

R2CNTSH, R2CNTSL j& A aifrar. Hilibig ($013, $014)

£ R2FC ($00D) H', SENCHN_SEL /& — /Mg AL Bt il i .

Fck 4

SENCHN_SEL = 00 : 10K standard resistance RF

01 :temperature resistance RT(NTC) 502NTC, 103NTC

10 :humidity resistance RH(HS1101)

11 :no action

MEAS_EN & — AN FH T IT A1 & () bit.  MEAS_DONE & — /M H T8/~ 15 B & 52 K bit.
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SERIREME S, R2FI HFWTEL ST 4. CPU K MEAS_EN (BN “17, FFIGIRENE, RN
PRERARAS, @I R2F1 A BT ns RS2 BT A0 A8 4
MEAS_MODE #&—A>F 115 B iR B M &A% 20K bite 415 MEAS_MODE = 0, & Mode0 f%3{,

MEAS_MODE =1, j& Model #z{.,

7 Mode0 #3T, i@id Lhk 16 {7 8 B 25 /7 %% (R2DIVH, R2DIVL) fil RC HR3% 2% 115 4% (R2CNTSH,
R2CNTSL), #ARZEiEAT EH B EATAHSE, mA1S3] 32768Hz 114#F (R2CNTRH, R2CNTRL) F{H.

R 1 B, Bt 16 17 1B E A /7% (R2DIVH, R2DIVL) Fll 32768Hz 1141 #% (R2CNTRH,
R2CNTRL), 4R T HBICAAESE, R&MSBRME RC IR 45 1TH#F (R2CNTSH, R2CNTSL) (1A

fr = 1/(Rr*Co) : EMIREFBME RT B RC IR FH

fr = 1/Re*Co) = fEFA 10K #RHERFE RF B RC #k i 4%
Mode0 #3: (Rr*Co)*Npy = Tsak * Ny

Mode1 = (Re*Co)*Ng = T3k * Nt

B BTN ERAAES R Rr = Re * (Ne/Npw)

Re = 10K,then Ry = 10 * (N¢/ Npy)

Wim;ﬁéu 250 ?%E"iu 250 * RT = 2500 € (NF/ NDIV) = NF

1E_EFRiE4, M) 250 * RT XN TR ZER, 1Bt Mode0, Model A5 Al P (1§45 250 * RT,
T3 P CPU PRFFIERRIR S, TR AT PR K PRV FE FEL AT
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2 12: GC7810A CPUR44
Mnemonic, L 14-Bit Opcode Status
0 ds Description Cycles Affected Notes
peran MSb LSb
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF f,d Add W and f 1 0a 1.2
ANDWF f, d AND W with f 1 0a 1.2
CLRF f Clear f 1 00 2
CLRW - Clear W 1 00
COMF f,d Complement f 1 00 1.2
DECF f,d Decrament f 1 00 1.2
DECFSZ f,d |Decrementf, Skipif 0 12) | oo 1,2,3
INCF f, d Incrament f 1 00 1.2
INCFSZ f,d |Incrementf, Skipif 0 12) | oo 1,2,3
IORWF f, d Inclusive OR W with f 1 00 1.2
MOVF f, d Move f 1 0a 1.2
MOVWE f Move Wto f 1 i
NOP - Mo Operation 1 il
RLF f.d Rotate Left f through Carry 1 a0 1,2
RRF f,d Rotate Right f through Carry 1 00 1,2
SUBWF f, d Subtract W from f 1 00 1.2
SWAPF f,d | Swap nibbles in f 1 Wl 1,2
XORWE f, d Exclusive OR W with f 1 00 1.2
BIT-ORIENTED FILE REGISTER OPERATIONS
BCF f,b Bit Clear f 1 01 1.2
BSF f,b Bit Sat f 1 01 1.2
BTFSC f,b|Bit Testf, Skip if Clear 112) | o1 3
BTFSS f,b |Bit Testf, Skip if Set 1(2) | o1 3
LITERAL AND CONTROL OPERATIONS
ADDLW k Add literal and W 1 11 11ix kkkk kkkk| CDCZ
ANDLW K AND literal with W 1 11 1001 kkkk kkkk z
CALL k Call subroutine 2 10 Okkk kkkk kkkk
CLRWDT - | Clear Watchdog Timer 1 00 o000 0110 oio0| TOPD
GOTO k Go to address 2 10 1kkk kkkk kkkk
IORLW k Inclusive OR literal with W 1 11 1000 kkkk kkkk z
MOVLW K Move literal to W 1 11 00xx kkkk kkkk
RETFIE - Return from interrupt 2 00 0000 0000 1001
RETLW K Return with literal in W 2 11 0lxx kkkk kkkk
RETURN - Return from Subroutine 2 00 0000 0000 1000
SLEEP - Go into standby mode 1 00 0000 0110 0011| TOPD
SUBLW k Subtract W from literal 1 11 110x kkkk kkkk| C,DCZ
XORLW k Exclusive OR literal with W 1 11 1010 kkkk kkkk z
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CPU 54Ut

ADDLW Add Literal and W

Syntax: [label] ADDLW k

Operands: O0=k=255

Qperation: (W) + k —= (W)

Status Affected: C,DC,Z

Description: The contents of the W register
are added to the eight bit literal 'k’
and the result is placed in the W
register.

ADDWF Add W and f

Syntax: [label) ADDWF fd

Operands: 0=f=127
de [0,1]

Operation: (W) + (f) — (destination)

Status Affected: C,DC,Z

Description: Add the contents of the W register
with register 'f. If 'd"is 0, the result
is stored in the W register. If 'd’ is
1, the result is stored back in
register 'f'.

ANDLW AND Literal with W

Syntax: [labell] ANDLW k

Cperands: 0=k=255

Qperation: (W) .AND. (k) — (W)

Status Affected: Z

Description: The contents of W register are
AMND'ed with the eight bit literal
'k'. The result is placed in the W
register.

ANDWF AND W with f

Syntax: [labell] ANDWF fd

Cperands: 0=f=127
de [0,1]

Operation: (W) .AND. (f) — (destination)

Status Affected: Z

Description:

AND the W register with register

f.1f'd"is 0, the result is stored in
the W register. If 'd" is 1, the result
is stored back in register 'f'.

BCF Bit Clear f
Syntax: [labell BCF fb
Operands: 0=f=127

O0=sb=sT
Operation: 0 — (f<b=)
Status Affected:  None

Description: Bit 'b' in register 'f' is cleared.

BSF Bit Set f

Syntax: [label] BSF fb

Operands: 0=f=127
0=b=T7

Operation: 1 — (f<b=)

Status Affected:  None

Description: Bit 'b' in register 'f' is set.

BTFSS Bit Test f, Skip if Set

Syntax: [labell BTFSS fb

Operands: 0=f=127
Dsb<7

Operation: skip if (f<b>) = 1

Status Affected: MNone

Description: If bit 'b" in register ' is '0°, the next
instruction is executed.
If bit 'b" is "1', then the next instruc-
tion is discarded and a NOP is
executed instead, making this a
2Tey instruction.

BTFSC Bit Test, Skip if Clear

Syntax: [labell BTFSC fb

Operands: 0=f=127
Ozbs7

Operation: skip if (feb=>) =10

Status Affected: None

Description: If bit 'b' in register 'f' is "1", the next

instruction is executed.

If bit 'b', in register 'f, is '0', the
next instruction is discarded, and
a NOoP is executed instead, making
this a 2Tcy instruction.
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CALL Call Subroutine CLRWDT Clear Watchdog Timer
Syntax: [lebel] CALL k Syntax: [ label!] CLRWDT
Operands: 0=k=2047 Operands: Mone
Operation: (FC)I+ 1=2 TOS, Operation: 00h = WDOT
k= PC=10:0=, 0= @T prescaler,
(PCLATH=4:3») = PC<12:11> 1=TO
Status Affected:  Mone :’E
Description: Call Subroutine. First, return Status Affected:  TO, PD
address (PFC+1) is pushed onto Description: CLEWDT instruction resets the
the stack. The eleven-bit immedi- Watehdog Timer. It also resets
ate address is loaded into PC bits the prescaler of the WDT. Status
<10:0=. The upper bits of the PC bits TO and FD are set.
are loaded from PCLATH. caLLis
a two-cycle instruction.
CLRF Clear f COMF Complement f
Syntax: [label] CLRF f Syntax: [label] COMF fd
Operands: O=f=127 Operands: ND=f=127
Operation: 00h = (f) |:|_§ [0.,1]
1=Z Operation: (f} = (destination)
Status Affected: 2 Status Affected: 2
Description: The contents of register f are Description: The contents of register 'f are
cleared and the Z bit is s&t. complemented. If 'd"is 0, the
result iz stored inW. If 'd'is 1, the
result is stored back in register .
CLRW Clear W DECF Decrement f
Syntax: [ label] CLRW Syntax: [label] DECF f.d
Operands: Maone Operands: D=f=z127
Operation: 00h = (W) de [0.1]
1=2 Operation: (f) - 1 = (destination}
Status Affected: 2 Status Affected: 2
Description: W register is cleared. Zero bit (Z) Description: Decrement register 'f. If 'd" is 0,

15 set.

the result is stored in the W
register. If 'd" is 1, the result is
stored back in register 'f'.
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DECFSZ Decrement f, Skip if 0 INCFSZ Increment f, Skip if 0
Syntax: [ fabel] DECFSZ fd Syntax: [lebel] INCFSZ fd
Operands: D=f=127 Operands: 0=f=127
de [0,1] de [0,1]
Operation: (f1 - 1 = (destination); Operation: (f) + 1 = (destination),
skip if result =0 skip if result =0
Statuz Affected: Mone Status Affected: MNone
Description: The contents of register 'f are Description: The contents of register 'f' are
decremented. If 'd"is 0, the result incremented. If 'd"is 0, the resultis
is placed in the W register. If 'd'is placed in the W register. If 'd'is 1,
1, the result is placed back in the result is placed back in
register 'f. register f.
If the result is 1, the next instruc- If the result is 1, the next instruc-
tion is executed. |f the result is 0, tion is executed. If the result is 0,
then a ¥oF is executed instead aNor is executed instead, making
making it a 2Tcy instruction. it a 2Tcy instruction.
GOTO Unconditional Branch IORLW Inclusive OR Literal with W
Syntax: [label] GOTO k Syntax: [label] IORLW k
Operands: O=k<2047 Operands: O=k=2585
Operation: k= PC=10:0> Operation: (W) .0OR. k= (W)
PCLATH=4:3> = PC<12:11> Status Affected: 7
Status Affected:  None Description: The contents of the W register are
Description: 30TO is an unconditional branch. OR’ed with the eight bit literal k.
The eleven-hit immediate value is The result is placed in the W
caded into PC bits <10:0=. The register.
upper bits of PC are loaded from
PCLATH=4:3>. 2oTO is & two-
cycle instruction.
INCF Increment f IORWF Inclusive OR W with f
Syntax: [ label] IMCF fd Syntax: [label] IORWF fd
Operands: 0=f=127 Operands: O=f=127
de [0,1] de [0,1]
Operation: (f} + 1 = (destination} Operation: (W) .OR. (f) = [destination}
Status Affected: 2 Status Affected: 2

Description:

The contents of register '’ are
incremented. If 'd" is 0, the result
is placed in the W register. If 'd" is
1. the result is placed back in
register 'f.

Description:

Inclusive OR the W register with
register 'f'. If 'd' is 0 the result is
placed in the W register. If 'd' is 1
the result is placed back in
register 'f.
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MOVF Move f NOP Mo Operation
Syntax: [fabel] MOVF fd Syntax: [label] WNOP
Operands: D=f=127 Operands: Mone

de 0] Operation: Mo operation
Operation: (f) = (destination) Status Affected:  None
Status Affected: 2 Description: Mo operation.
Description: The contents of register f are

moved to a destination dependant

upon the status of d. Ifd =10,

destination is W register. If d = 1,

the destination is file register f itself.

d =1 is useful to test a file register,

since status flag Z is affected.
MOVLW Mowve Literal to W RETFIE Return from Interrupt
Syntax: [ label] MOVLW k Syntax: [label] RETFIE
Cperands: O=k= 285 Cperands: Mone
Operation: ko= (W) Operation: TOS = PC,
Status Affected:  Mone 1=GIE
Description: The eight bit literal k' is loaded Status Affected:  None

into W register. The don't cares

will azzemble az 0's.
MOVWF Move W to f RETLW Return with Literal in W
Syntax: [ label] MOVWE Syntax: [label] RETLW k
Operands: 0=f=127 Operands: O=k=255
Cperation: (W) = () Cperation: ko= (W
Status Affected:  Mone TOS =PC
Description: Maove data from W register to Stalus Affected:  None

register ' Description: The W register is loaded with the

eight bit literal 'k'. The program
counter is loaded from the top of
the stack (the return address).
This is a two-cycle instruction.
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RLF Rotate Left f through Carry SLEEP
Syntax: [ lgbel] RLF fd Syntax: [ labe!] SLEEF
Operands: 0=fz 127 Operands: Maone
de[01] Cperation: 00h = WDT,
Operation: See description below 0 = WOT prescaler,
Status Affected: C 1710,
D.a s Affec : f ) ) 0 - FD
escription: he contents of register ' are rotate == ==
one bit to the left through the Carry Status Affected: T0,PD .
Flag. If 'd'is 0, the result is placed in Description: The power-down status bit, PD is
the W register. If 'd' is 1, the result is cleared. Time-ocut status bit, TO
stored back in register f. is set. Watchdog Timer and its
prescaler are cleared.
The processor is put into SLEEP
mode with the oscillator stopped.
RETURN Return from Subroutine suBLW Subtract W from Literal
Syntax: [ label] RETURN Syntax: [1gbel] SUBLW k
Operands: Mone Operands: 0=k=z255
Operation: TOS = PC Operation: k= (W) = (W)
Status Affected: MNone Status Affected: C,DC, 2
Description: Return from subroutine. The stack Description: The W register is subtracted (2's
is POPed and the top of the stack complement method) from the
(TOS) is loaded into the program eight-bit literal 'k'. The result is
counter. This is a two-cycle placed in the W register.
instruction.
RRF Rotate Right f through Carry SUBWF Subtract W from f
Syntax: [label] RRF fd Syntax: [fabe!] SUBWF fd
Cperands: 0=f= 127 Cperands: D=f=127
de [0,1] de [0,1]
Operation: See description below Operation: (f) = (W) = (destination)
Status Affected: C Status c,DCc 2
Description: The contents of register ' are Affected:
rotated one bit to the right through Description: Subfract (2's complement method)

the Carry Flag. If 'd'is 0, the result
is placed in the W register. If 'd" is
1, the result is placed back in
register 'f'.

—{CH~[ R ]

W register from register 'f. If 'd"is O,
the result is stored in the W
register. If 'd"is 1, the result is
stored back in register 'f.
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SWAFF Swap Nibbles in f XORWF Exclusive OR W with f
Syntax: [lebel] SWAPF fd Syntax: [fabel] XORWF fd
Operands: 0=fz 127 Operands: D=f=127
de [0,1] de= [0,1]
Operation: (f=3:0>) = (destingtion=7:4=), Operation: (W) XOR. (f) = (destination)
(f=T:4>) = (destingtion=3:0=) Status Affected: 7
Status Affected:  None Description: Exclusive OR the contents of the
Description: The upper and lower nibbles of W register with register 'f. If 'd' is
register ' are exchanged. If 'dis 0, the result is stored in the W
{0, the result is placed in the W register. If 'd" is 1, the result is
register. If 'd" is 1, the result is stored back in register 'f.
placed in register 'f.
XORLW Exclusive OR Literal with W
Syntax: [lsbel] XORLW k
Operands: D=k=255
Operation: (W) XOR. k = (W)
Status Affected: Z
Description: The contents of the W register
are X0OR'ed with the eight-bit lit-
gral 'k'. The result is placed in
the W register.
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