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FT61F02x ADC R f
1. 10bit 15/%1%¥% 3% (ANALOG TO DIGITAL CONVERTER, ADC)

ADC R AR NS S E K 10-bit I FES. ADC AIEARERATEE TiEtT, HEESE
500 kHz HORT$hR R (BN 43 kHz RUSRHEER, 23 ps/if) FIEBEIER 10-bit HE.

VDD
o VCFG=00 4

o VCFG=01 o oy

o VCEG=10 gy
o VLEGET X PCOVREF

PAO/ANO
PA1/AN1
PA2/AN2
PA3/AN3
PCO/AN4
PC1/AN5
PC2/ANG

000
001
010
011
100
101

110 —p
111 GO/DONE

Lt

VVVYVYYVYYVYY

A

1

1/4VDD

CHS<2:0> ADON ADRESH/L

1-1  ADC ZiE[E

BN ES AN 7 4 VOANX)EEZ — 1 M PAIEREIE (Internal 1/4VDD).  ADC H13§43 ECCP
PR EH A SR A . ML RN ADC Rtf 2 (8] rTHE N EERT

2 ADC #igseakht, SEMBENAPEFRELL, F AR o TR/ S M BEAR A AR EE

ADC &EHJE(Vapc-rer) BITIESEEN Vo, 2 MAESERIEQ2V, 3V) 22—, B I/O HAIMER
SEHBE.

ADC PEERME. H5, ADC B#ZIEERAIZIT, HiiE CPU ATHITHMES .

Wn5R ADC FHE7E SLEEP TR¥HZIT, BHEEMRATIEH Sysclk StE 57350, NFFRI 57 IMEREFTIERT

IR Sysclk B9 Timers, RfE RS Sysclk 7£ SLEEP RH{&#FE1T. & ADC BIAT$EH LIRC B,
# N SLEEP f5 LIRC ¥ BzhF /5

4 ADC BL B g1l & (ECCP 457k E 4% 25)FT, GO/DONE g4k EHEIEEHEE) AD 3%
¥, HHENL GO/DONE 5# 288 . ECCP 45 E M4k SRR E A TMAER T B i#{T ADC
ME. ZEMEZEHE, Timer! WHB[EMNAE. 1FHREHMLFNERAHAHIRIES ADC EF, BAP®M
iR E ADC ERfEXR. BEZE2ESHEHRIARKBSIBAIRE. T 1EEEHIR/LE/PWM (ECCP).
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11. ADC HHXFEH/HLE
IR RS HEe it | ShfE
1= {F§E
" PEIE, ADCIE i&F)
E & B (PEIE.
G 0= 2B%M
(MRBEN 2 2200
- " 1= {£8E (ADCIE &)
PEIE IME S T )
= 0= % (FMER)
— e 1= {FfE
ADIE ADC #£#R5T Rk I -
" 0= i (KM
ADC #FERHEIHRE | 1 = Yes (i)
ADIF N
iz 0=No
= 11 ADC FER{EREFIIRASA L
B RS 8 ik SE
ADC %4 REEMUL (LSB)
ADRESL | ADFM=0: ADRESL[7:6] = 1 2 fiL (& %40")
ADFM=1; ADRESL[7:0] = {i 8 fi.
ADC ##ERSE ML (MSB)
ADRESH | ADFM=0: ADRESHI[7:0] = = 8 {i
ADFM=1: ADRESH[1:0] = & 2 i (E&%“0")
A/D #H#rsE Rig (8% “ADRESH”)
ADFM
1= BXF 0= ZXIF
Vabc-rer (BEBE)
00 = VDD
— 10 = AER 3V
VCF = Kz
CFG g;'““ 11= SNESEBE(/O)
3 :PCO EASNERSE N Vrer D TUE SR E R
ADC &N\ B8
000 =ANO 100 = AN4
CHS 001 =AN1 101 =AN5
010=AN2 110 = AN6
011 =AN3 111 = (NER 1/4 Vpp)
ADC #£# B ShFIR S L
GODONE | 1= R, FCCP1 BT AID &%
FEREREEHEE)
0= M5 | Rt
ADON 1= ADC {FgE

0 =ADC % (FHRIHE)
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AR K& B 17 e ik SHE
DIVS | ADC SSARIHIRMESE | | o
0 = SysClIk
ADC &R $hilR
DIVS =0 DIVS =1
000 = SysClk/2 000 = LIRC/2
001 = SysClk/8 001 =LIRC/8
010 = SysClk/32 010 = LIRC/32
ADCS 100 = SysClk/4 100 = LIRC/4
101 = SysClk/16 101 = LIRC/16
110 = SysClk/64 110 = LIRC/64
x11 =LIRC x11 =LIRC
7¥: LIRC = 32kHz g 256kHz, EBUARTF LFMOD B
&
S| BME L E AL
1= B
ANSEL 0= H=*I10
7F: & ADC BLE AXRMMNER 1/4 VDD BiERf, FHi%
£ ANSEL[7] = 1
& 1-2 ADCHXRAF&HF:S
2 Mok bit 7 bit 6 bit 5 bit 4 bit 3 Bit 2 bit 1 bit 0 SiiE
ADRESL Ox9E AID R ERIEFHIL XXXX XXXX
ADRESH | Ox1E AID R ERSEHRIL XXXX XXXX
ADCONO Ox1F ADFM VCFG<1:0> ‘ CHS<2:0> GO/DONE| ADON | 0000 0000
ADCON1 0x9F DIVS ADCS<2:0> 0000

1.2. ADCHEE

% 1-3 ADC tHxH P& Fasibtt

BLE ADC BT RE (BEEcERTFRE ADON=0 LLXH] A/D $#iRe SN % ) :

HERE

ADC &E£H[E
ADC #% BT iR
ML RER

il & I

MRz (PHTZE)

BIEEF — CHS B EAT B/ MEEEIER BT ADC iR RIFE K. HNM /0 ERERE
TRISx = 1 1 ANSELx = 1 Skt B iRARIEHIN o

ADC 8E8E (Vaoc-rer) — ADC USE B EEREMERMEMNIEMEE: Veer. ASFREIRL
ALEM, ESZBEETLUEER:
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® Vger AT VDD

o HISEHIE 2V

o HISEHIE 3V

o HNISEHRE (Vrer /3 PCO)

ADC # ¥Rt hi%E#E — ADC FIIBIT 1<% 13 Ml shinZ (S1F “ADCS”, & 1-2):

e DIVS = 0 B} SysCIk/N 5% LIRC; DIVS = 1 B4 LIRC/N; N=1,2, 4,8, 16, 32, 64
e LIRC (256 kHz 5% 32 kHz, £ “LFMOD”, $£iR!k#kZI3|RiE. )

ADCS<2:0> /
7
3
DIVS
SysClk »
—> —»
P ADCLK
DVDER 3] [ ™ ADC
LIRC >

1-2 ADC F#hEcE

HIERER - AD HRERTBEEFEAENFTHAXTEMIEN(SH "ADFM”, £ 1-2).

ADRESH ADRESL

ADFM=1 MSB LSB

bit7 bit0 bit7 bit0

~
10bits ADC £55R

ADRESH ADRESL

ADFM=0 MSB LSB

bit7 bit0 bit7 bit0

~
10bits ADC £55%

1-3  ADC ##4E RN
1.2.1. ADC filk

ADC ¥ #: 7] 5% (GO/DONE= 1), ECCP1 45 E il & 25k . GO/DONE Hs< B LG B1E 5N
AID ¥k, & ECCP1 ik AHREMMAIRNT, TMR1H/L 5 CCPR1H/L &7 4 £ ILECAT, W~4%
BREHMAML, B31—X ADC ik,

E:  ADC HR5E T BRI & & 1.
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1.2.2. ADC thLi%i#

BEFEPIE ADC ¥, tEFESTNEHY ADC RAEFR .

Al i@ 4418 B GO/DONE = 0 ke 1k ADC.

LR E AL AR, 4UBid %] ADC #E3R(ADON = 0)3k = 1k ADC.,

4 ADC &4 sh bR, ADRESH #1 ADRESL A& E#, MaEMRiFm— Xttt RE.
RGENAT, ATHENNFESIWEN, Fik ADCIgdit, H ADC R XH.

1.2.3. il
ADC #E3RTE & & T 5% B LA R Y A B AR AL :
o ADC %¥#%5Em (ADCIF)

RS EARRL MR K2 BT (ADCIE), FIE AR RIIIMER FII(PEIE), MRRSRIS Fru
(GIE).

Tt FERANREITH, ZEPEEHIEIEEMEN A PEIFREA . =5 R & 5 BN/ M\ BERR %
B2 BUR T HE R A9 (s e 455 (GIE, PEIE, ADCIE).

1.3. ADC E#ERTg)
SKAERTIE), BIRAERIFRTE, AIUEBKLURIERNEE ADC BEFREEMNBERER 0.01%IRELA,
LUAZ] 10bit BU¥EE(0.097%). KAERTEIFIFMNREELEE R X RN T (R 1-4):

Taca > 0.16 x R (us); R B AL A kQ.
LKHERTIE] Tacq A 2us BF, SMEREREXEEPAAINS 12.5kQ. NRIFEAFEXBIBILEME, N Taco WAL H)
. ERRERRE T RIFERNRAXBBKERE. 3T 5nA NG SRER, 7 50 kKQRYEBLEME -

B4 0.25mV (2V BEHER 0.0125%)RIEME. 2R EBIT 100°C &Y, &SRR IGKIRIES .
I, EREXERPEE/NELLT

ERELEEE Taca
> 50 kQ (T H7)
50 kQ =8.0 s
25 kQ =24.0pus
12 kQ >2.0us
<12kQ >2.0us

F* 1-4 AREHIINEBEIKBEES R Tacq AR X H
SRAERIFATE BN R AER ADC WU N\ B & B E AT .

RAFRFFE B4
RAFRFFIT B RILER

BEYIRES ADC i2E /G, WUREESIRE A
HEREERGHY 0 2 1 A Tap FHEIAL.
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1.4.  ADC SRR E]

Tap 8 ADC HIBTEHEIHA. %54k 10 fiL(bit) 2E 11.5 Tap, FIEE 2 -3 x Tap, TEEERY 10-bit EHREAERE
B8] :

Taca + (2 + 115) XTap=Tacaq + 13.5Tap

AJERIERIE 10-bit 5 E R & S IRRER L))y 34 kHz (80~29 ps/EKHE).

3 x Tap
( | | \| TAD1 | TAD2 | TAD3 | TAD4| TaDs; Tape| TAD7| TAD8| TAD9 | TAD10; TAD11 TADy2
1 I I I I I I I I I I I I I e
b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 |
L?Lﬁéi&?ﬁ i l
CHoLD S51EHIM B FF fin#; ADRESH #1 ADRESL ADIF B
N N . GO fii& 0
GO &1 (SR E ML IR) CHoLp SEHIRNERE

1-4  1REEER Tap FHA
1.5. ADC E#L BRI

®E ADC:
1. BEEixO:

a. ®E TRISx =1, Z1-5|pMGHIRE

b. %E ANSELx =1, XFHFHAN. 55 ERMGE ThiThse
2. BCE ADC iR

a. % ADC #EHEt iR

b. %% ADC &E£H[E

c. #%#F ADC fii s &#: GO/DONE B CCP1 4FkE M4

d. EEFEHRERER

3. ECE ADC HHfi(ATik):

a. {¥/E ADC it
b. {FREIME AT
c. KAEB/TE(GFERITRERSZIZFNERE)

4. FTF ADC 153k, SREFFATE ADC F2ERTIE] Tsr (~15 us), H Vaoc-rer IEER IS EBER, N
FERNBSEBENRERE Tvrnt (B Tvrnt's BT SHIRIKRLEISIAIE. ) 0 Tsr FIEIAE
K&, Al max(Tvrints TsT)e

Eit, ADC EEFHFXAFMBELITRIE. IMNEERER

1. ADCHINEZEAFMEMNEE (S7'CHS”).
2. wBELE, Tk ADC iR P EIFREAL.
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3. FPRAFEE] Taca BHRIRER, Taca T EBKLURIENEB ADC HINE R HEMANIEERERN 0.01%
REUA. HIMNURT AL AR, PHRBIERS ADC RRER(UREEIRE AE) B —ENE
IREMA

a. XTEMHE, FEHINY Taca FHE]

5. FEFEMEMNIEIRE, HIESEN GO/DONE, =F#F CCP1 45xE M4k BsIE{L GO/DONE, LA
B3 AID $i.,

6. BILUATHRFR ADC HHETTHL :
a. it GO/DONE fi
b. %5 ADC i (f£5E-FHTET)
7. %HUADC ##st R
8. WMBLE, Bl ADC TR PRGN
pa s
1. E%X GO/DONE #1 ADON ZE[E— & 725(ADCONO)H, {BRN[ERIZE .
2. ADC ##d Bk F R EMHMAR, TAEXEE. 7 ADON = 0 I TEX.

AT A ADC 2RI (MIARFEBIER PAO, ADC Bf$hA LIRC):

BANKSEL ADCON1

LDWI B’00110000’ ; ADC LIRC clock
STR ADCON1

BANKSEL TRISA

BSR TRISA, 0 ; Set PAO to input
BANKSEL ANSEL

BSR ANSEL, 0 ; Set-PAO to analog
BANKSEL ADCONO

LDWI B’10000001’ ; Right justify,

STR ADCONO ; Vpp, Vref, ANO, On
LCALL StableTime - ADC stable time
LCALL SampleTime ; Acquisition delay, Tacq
BSR ADCONO, GO : Start conversion
BTSC ADCONoO, GO ; Conversion done?
LJUMP $-1 ; No, test again
BANKSEL ADRESH:;

LDR ADRESH, W ; Read upper 2 bits
STR RESULTHI ; Store in GPR space
BANKSEL ADRESL;

LDR ADRESL, W ; Read lower 8 bits
STR RESULTLO ; Store in GPR space
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2. MRS
[* % : TEST 61F02x_ADC.C
* IhgE: FT61F02x-ADC ThgE &R
* 1C: FT61F023 SOP16
* maik: 16M/2T
* J5HAR . EFRIE AN2(PA2)I:|E"J BERET PWMSP(PC4)E’\] HZ=EE
* AN2 ﬂf[]EE,E&IZ%_(O-VDD)PWMB(PCZ)E?itti@j((ZK,O-Qg%)
* FT61F023 SOP16
*  VDD-------- [1(vDD) (VSS)16|-------- GND
* NC---mmmmmm- [2(PA7) (PAQ0)15|--------- NC
* NC---mmmmem- [3(PABG) (PA1)14[--------- NC
N |\ [ O [4(PA5) (PA2)13|-------- AN2
N |\ [GF—— [5(PC3) (PA3)12]|--------- NC
N |\ [ O [6(PC2) (PCO)11|--------- NC
* NC---mmm- |7(PA4) (PC1)10]--------- NC
N |\ [ O [8(PC5) (PC4)09|----PWM3
*/
#include "SYSCFG.h"
// xxxxxxxxx 7"2f‘E)Z***************************
#define unchar unsigned char
#define unint unsigned int
[IPWM 5 | BAas N 36 4551
#define PWM3Dir TRISC4
volatile unint TestADC,;
/*
* R POWER _INITIAL
* Ihee: _LEEHERSGVIRKL
*HIN: X
M Xk
*/
void POWER_INITIAL (void)
{
OSCCON =0B01110001; /IRCF=111=16MHz/2T=8MHz,0.125us
INTCON = 0; 11E 2 ER A il
PORTA = 0B00000000;
TRISA = 0B00000100; [IPA I NI 1-4\ O-f1
1IPA2-51 N\
PORTC = 0B00000000;
-10 - 2021-11-02
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TRISC = 0B00000000; /IPC BN 1-5 N O-#itH
WPUA =0; /221 PA O EH
WPUC = 0; /Z1FFrE PC O EH
OPTION = 0B00001000; //Bit3=1,WDT MODE,PS=000=WDT RATE 1:1

}
/*

MSCKCON = 0B00000000;

//Bit6:  0-Z1F PA4, PC5fa/Eiit

//Bit5:  O-TIMER2 Ff$hg Fosc

//Bitd:  0-%IF LVR

CMCONO = 0B00000111; /1= FIEL B, CxIN A% F 10 O

* ¥ : DelayUs

* ThRE: RERTEZE --16M-2T-- KR 1%EH.
* RN Time ERTATEHKCE ZEATATHK Time ps
g X

*/

void DelayUs(unsigned char Time)

{

}
/*

unsigned char a;
for(a=0;a<Time;a++)
{

NOP();

* ¥ %&: ADC_INITIAL
* IhRE:  ADC #1%R1k
*EIN:

it X

*/

void ADC_INITIAL (void)

{

ADCON1 = 0B01100000;
/IBit7:  DIVS=0,Rt4hix FOSC
/IBit]6:4]: ADCS[2:0]=110,%>4%i FOSC/64

ADCONO = 0B10001001;
/IBit7:  ADFM=145R#&%15F
/IBit[6:5]: VCFG &£ E

/i 00-&%H % VDD

/i 01-5EHBEMNE 2V

/i 10-8EBERE 3V

I/ 11-8Z B[ Vref //Bit[4:2]:CHS=010-1%$F AN2 i&;&

-1 - 2021-11-02



Fremont Micro Devices

FT61F02X FZF%EiE

}
/*

//Bit1:  GO,AD ¥&#iR7S(L
//Bit0: ~ ADON=1,ADC {#gE

ANSEL = 0B00000100;

* B# & : GET_ADC_DATA
* Ihee: iENEE ADC &
“HiN: AN CN BEFS

* M

INT 368! AD fE(BIRRAFETIEK)

IMERE AN2 J9R=E

/

unint GET_ADC_DATA (unchar AN_CH)

{

}
/*

* REE:  PWM_INITIAL
Thie: PWM #1381t

WERAH = 2"TMRxPS*2”NBit*TPxCK

*

unchar i;

unchar ADCONOBUuff;
unint  tBuffer = 0;
unint ADC_DATA=0;

ADCONOBuff = ADCONO & 0B11100011;///E = @B E

AN_CH <<=2;
ADCONOBuff |= AN_CH;

ADCONO = ADCONOBUuff;
DelayUs(20);

GO_DONE = 1;

while( GO_DONE==1);

ADC_DATA = ADRESH,;
ADC_DATA <<= §;
ADC_DATA |= ADRESL;
tBuffer = ADC_DATA,;
return tBuffer;

//Bit[4:2]:CHS=010,3%$% AN2 ii
IIEFmMEBEE

IIIB%h ADC
11515 ADC 453528

/I10Bit ADC &% &

= 270*278*[(T3CKDIV+1)/16000000]
= 1*256*[(30+1)/16000000] = 0.496ms

WEKE = 2TMRXPS*(PRx)*TPXCK

= 2"0*128*[(T3CKDIV+1)/16000000]
= 1*128*[(30+1)/16000000] = 0.248ms

void PWM_INITIAL (void)

*/
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PWM3Dir =1; [IPWM3 it PIN & RN

PWM3CRO = 0B00110010;

/IBit7:  ThETIEIRAL O-3HEG S5 R =4k chlkT
//Bit[6:4]: FIHAfIESE 011-8 {iL

//Bit[3:1]:BF4pik#E  001-FAIEE RC {RATH/(T3CKDIV+H)
//Bit0:  PWM/BUZZER i%#% 0-PWM #iH

PWM3CR1 = 0B10000000;

//BitT: 1-TMR3 3 PWM/BUZZER #&3%
//Bit6: 0-PWM3 AEHEFEEH
//Bit[5:3]: 000-PWM3 Fi4y5htLi% & J 1:1
//Bit2: 0-% % TMR3

//Bit1: 0-2 1 TMR3 Hhif

//BitO: 0-TMR3 S EfifREL R i

TMR3H = 0;
T3CKDIV = 30;
PR3L = 128; I1&5=EE 50%

}

[

* EREZ: main

* Ihee: FEEE

AN X

*HEE: X

*/

void main()

{
POWER_INITIAL(); RS Ia 1
ADC_INITIAL(); //ADC #13a1%
PWM_INITIAL(); IIPWM #1351
TMR3ON = 1; IIT3 Fig PWM3
PWM3Dir = 0; //PWM3 PIN g A#IHR /0 1F PWM
while(1)
{

TestADC = GET_ADC_DATA(2);  //{#j& 2AD {&

PR3L = TestADC >> 2; //# AD {&t{E% PWM f PR3L %5 PWM3P #itH i 25t
NOP():

NOP():
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Fremont Micro Devices Corporation

#5-8, 10/F, Changhong Building
Ke-Ji Nan 12 Road, Nanshan District,
Shenzhen, Guangdong, PRC 518057

Tel: (+86 755) 8611 7811
Fax: (+86 755) 8611 7810

Fremont Micro Devices (HK) Limited

#16, 16/F, Block B, Veristrong Industrial Centre,
34-36 Au Pui Wan Street, Fotan, Shatin, Hong Kong SAR

Tel: (+852) 2781 1186
Fax: (+852) 2781 1144

http://www.fremontmicro.com

FT61F02X FZF%EiE

* Information furnished is believed to be accurate and reliable. However, Fremont Micro Devices
Corporation assumes no responsibility for the consequences of use of such information or for any
infringement of patents of other rights of third parties, which may result from its use. No license is
granted by implication or otherwise under any patent rights of Fremont Micro Devices Corporation.
Specifications mentioned in this publication are subject to change without notice. This publication
supersedes and replaces all information previously supplied. Fremont Micro Devices Corporation
products are not authorized for use as critical components in life support devices or systems without
express written approval of Fremont Micro Devices Corporation. The FMD logo is a registered
trademark of Fremont Micro Devices Corporation. All other names are the property of their respective

owners.
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