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FT60F21x

8-bit CPU (EEPROM)

e 37 % RISC #5%:
e 16 MHz /4T
o ZiA 8NSIM

Memory

¢ PROGRAM: 1k x 14 bit
DATA: 128x 8 bit
RAM: 64x 8 bit

8 Btttk

o FAFZERL: Hex %

4T
(Vbp=2.5)

=/ B R1F)

T1EEf (5V, 25°C

e VoD (VPORS 1.9V) Vpor—- 5.5V
(®Z POR Baif%, 0°C KLE <1.7V)

o TIEREFR1 “40 - *125 °C
o TIEREFR?2 -40 - *105 °C
o TEREERS3I “40-*85°C
 {% Standby 0.2 pA
e WDT 2.5 A
o IEFEHERX (16 MHz) 136 pA/mips
ErEY
o 100 A MBS RH (typical)
e >20 % /85°C 15 (typical)
e ESD>4kV
e EFT>55kV
PWM gTotaI 4]

o YI¥FE SLEEP Ti&1T

o HANEE (FHEEH) -
v BN HEEE, R

o 1 MEIE (%K 21 1/0):
v BiMaiH+3EX

o BEIMFERZE (/O, LVD)

e XOR, XNOR %8 2 IfgE

o BRORIRT

o HEMBIRIR

Timers

e WDT (16-bit):  7-bit JF5 57

e TimerO (8-bit): 8-bit 457

e Timer2 (16-bit): 4-bit T4 $5FIF 5355
e Z#EfE SLEEP Ti&{T

e LIRC, HIRC, 1 or 4x {$5<At4h}

Rev2.02

I/O PORTS (%% 6 4 1/0)
o LHEHE

2N /O JEHA: 3, 6 or 24mA (5V, 25°C)
2 AN 1/0 imERAR: 53 or 67 mA (5V, 25°C)
e 61NI/O: e 7 /M6 2
e SLEEP

LVR: 2.0,2.2,25,2.8,3.1,3.6, 4.1 (V)
LVD:1.2,1.8,2,2.4,2.7,3,3.3,36,4
(LVD "TR{EMR M AT AT BB A\ EL B BS THRE)
F4p (SysClk
e HIRC SRR %25
v 16MHz <+1.0% typical (2.5-5.5V, 25°C)
v A
v 1,2,4,8,16, 32, 64 957
o LIRC RINFE(REAR BB FH S
v’ 32 kHz 5§ 256 kHz
o EC 5MERETEHEMAN (/O $IN)

& (IDE

(V)

ZIS=

e HLEiFiK (OCD), ISP

o 1 ANEEHFERTS

o WREfL, HiF, BY, BITHF
HE

e SOT23-6 SOP8
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FT60F21x
FERiEEM®RR
= /0 % EES
FT60F210-Uab 4 SOP23-6
FT60F211-ab 6 SOPS8
k4  a=R;RoHS b =B; Tube
= G; Green =T; T&R
| B: Tube
6: 8-hit T T&R
R: RoHS
Type Version G: Green
0. GPIO F. EEPROM (empty)
1. ADC A Packaging
2. Touch B (empty) SOP
3: LCD Code Size Temperature Grade D: DIP
ik # of Pins 1. -40~125C E: SSOP
2= 2k 0: 6 7. 28 2. -40~105C F. TQFP
3 3k ife 8 8. 32 (empty)/3: -40~85C L: LQFP
4: 4k F: 10 9: 36 M:  MSOP
8 8k 2: 14 A: 40 N: QFN
A: 10k 3. 16 B: 44 Q: QFP
G. 16k 4. 18 C. 48 T. TSSOP
5. 20 D: 64 U. 80723
6. 24 E 100 H: DFN
MCU @il M{ES
Rev2.02 -2- 2021-10-22




FT60F21x
XHEESRE
HHA TN AR
2018-08-29 1.00 ¥IhR
2020-11-11 1.0x [BA& SRR AL
2021-02-01 2.00 SEMUMA (FZREHI IR IR A)
2021-08-12 2.01 B MCU FZRillgE 8
2021-10-22 2.02 B HSRIEREXSERLAER
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FT60F21x

Hx
1. BEHIHEBIFIS B ccooovvvvvoeoeeeeeeeeee oo 7
1.1 S|EE 8
1.2 BB 3T BE S 2 oot 9
2. 1O BRI v e 10
2.1 O B I B TR R s 12
22 IIORE 13
3. EEBEAL (POR) ..o 14
Bl A BB B BT B v 14
4. BRIEE R vveeeeee et 16
R0 7 Y vk = = L= < SO 17
42 RIEENRL (Brown-Out Reset, LVR /BOR).......ccccoooiiiiieeeeeeeeeeeeeeeeeeeeee e 17
4.3 HESRIESENL (lllegal INSrUCtioN RESEL).........o.o.ovieieieceeeeeeeeeeeeeeeeeeee e 18
44  FBIVAERE (Watch Dog Timer, WDT) i oo 18
45  SMEBI/O BRIGEERL IMCLRB........cooooooeeeeeeeee oo 19
4.6 M EYREBRIZERE oot 19
5. (RERTERTU/ELIREE (LVD)..oooceeoeeeeeeeeeeee oo 20
5. LV D BB B TR BB R e 20
6. RSB BRI ZRGEATHI oottt 21
B.1 TR B A e B TR BB R oot 22
6.2 MIEBEFHIAET (HIRC FILIRC) ..o 23
8.3 IMEBBFEHARIV (EC). ittt 24
6.4  HIRC, LIRC H1 EC B MBI PIERETIIE . vovoeorrveesseeeeeeesseseeseess s ssessss s sesesss s 24
6.5  BRGEETHIHIE (CLKO) .. iooooeeeeeeoeee oo 25
7. TEBFEE (TIMERS).....ooocoooeevoee oo 26
71 FBIVHERTEE (Watch DOg TiMeEr, WDT)...... oot eee e esees e eeeseeeeees 27
74 WD B TREER LR st 27
712  WDTBiZEMER 28
713 7 Timer0 1 WDT ZIE RS STELEE ..vvvooeeeeoeeeee e 29
7.2 FEBFEE O (TIMERO)......ooooooeoeeeeeeeeee oo 30
7.2.1 MO0 A B TR B I oo 31
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FT60F21x
73 TERTEE 2 (TIMERD) oo 32
7.3.1 MO A B TR B ettt e e e ee e eeas 33
732  TiMer2 BIRBE I B IR o oo 34
8. SLEEP BERRAETX (POWER-DOWN). .........ooocoooeeceeeeeeeeeeeeeeeeee oo 35

8.2 M SLEEP HHBEEE. ..ot 36

9. BT (INTERRUPTS). .....oooovooeeee oo 37
0.1 H S B TR B L R oo 38
9.2 PA2-INT F1 PORTA BH I ZEAL HIBT. ..o e 40

10. PWIML... oo e e 41
101 PWM BB TR L R e 42
10.2 B 44

10.3  JEIEA (PEHOG)... . oooeoceeeeeeeeeeeeeeeeeeeeeee oo 44
104 [HZSEE (DULY CYCIB) .ot seen 44
10.5 FE [X (Deadband) BJH].......ccoriurimiieiiieiieiicieicieiie ittt 45
10.6  BIBEFIZE (FAUI-BrEaK) IITEE...ovvorvveorreesersssessisseseesses s 45
10.7  FHIA B B R R Y T B oo 45
10.8 PWMit 46

10.9  (P1B, P1C) BUEE 2 THEEHIE oo 47

11. #3E EEPROM (DATA EEPROM)......ooooocoeeeeeeeeeeeeeeeeeeeee oo 48
11.1  DATA EEPROM B TR BE L R et 48
11.2 B DATAEEPROM. ... s e e eee e eeee e 49
11.3  3E DATAEEPROM.......ooooooeeeeeeeeeeeeeee oo s e e e eeeeee e 50

12. TR DR IZ BRI oo 50
13. FESEE (INSTRUCTION SET) ..o 51
14, HETRINRE S 7738 (SPECIAL FUNCTION REGISTERS, SFR)......oooiivveoeeeeeeeeeeeeeeeeeieeenes 53
140 AT B B TEES oo 53
142 FR%HEH 55

14,3 STATUS B TR oo 58
14.4  PCL F PCLATH ... 59

15. BB A oot 60

15.1 RIREH 60
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FT60F21x
15.2  TAE4ME 60

15.3  POR, LVR, LVD ..ottt 61

15.4 1/O iR E% 62

15.5  TAEERIE (10D eeveveeieieeeeeeee ettt ettt s e esenneen 62
16.6 AEBIEH 63
15.7 Program Fl Data EEPROM.............ccooooioiieeeeeeeeeeeeeeeee ettt eaean s 64

15.8 EMC 5% 64

16. B T oottt ettt ettt e et e et et et e e e e et e e et et e e et eee et et ee et ee e eeaenne 65
17. E = == VOO OO 70
B R R oot e ettt e et e e e et e e ee e 72
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1. SEEMSIE

Reset
< + <||:|
] Clock
Q:{) control
<|l:> Timers |4—
{—)| PROM
a <:> <
Pyl LVD
CPU DROM [ I/O
= S ¢
w l
SRAM <+
<:> <:{> Q::) PWM :f‘)
P -
P
< OCD BUS o oCD
1
E 11 REEWIEE
FREGESIRAT
S v
CPU Central Processing Unit
SFR Special Function Registers
SRAM Static Random Access Memory
DROM Data EEPROM
PROM Program EEPROM
Timers WDT, Timer0, Timer2
PWM Pulse Width Modulator
LVD Low Voltage Detect / comparator
OoCD On Chip Debug
110 Input / Output
Rev2.02 -7-

FT60F21x
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FT60F21x

1.1 S[HE

ISPDAT/P1D0/PA1 |
GND[ ]

1
2

BKO/INT/TOCKI/P1CO/PA2 T3

®
FT60F210-URT
SOT23-6

6

T 1PAO/[P1C1]ISPCLK

5 (—[1vDD

4 | T 1PA4/ELVD1/P1B/P1AON/CLKO

E 1-2 SOT23-6

VDD T |
MCLRB/[P1D1]/ELVDO/PA5 [T
CLKO/PA10N/P1B/ELVD1/PA4 [T |
CLKI/P1A0/PA3 [

1
2
3
4

] 8

FT60F211-RB 7
SOP8 6

5

| T IGND

[T _1PAO/[P1C1]/ISPCLK
|_T_1PA1/P1DO0/ISPDAT

T 1PA2/P1CO/TOCKI/INT/BKO

Rev2.02

& 1-3 SOP8
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FT60F21x
12 SRR ETRES %
IhEE PN SIE& SR GPIO 6 pins 8 pins

, VDD 5 1
iR GND 2 8
PA5 2
R PA4 4 3
L, PA3 4

GPIO HFHN,
o PA2 3 5
HFHmh AT ; 5
PAO 6 7
ELVDO PA5 2
Vb an ELVD1 PA4 4 3
B CLKO PA4 4 3
it EC #IA CLKI PA3 4
Timer0 Bf$h | TOCKI PA2 3 5
. ISP-Data ISPDAT PA1 1 6
Sl ISP-CLK ISPCLK PAO 6 7
SNERE L kv /MCLRB PA5 2
PA2 31135 dlif PA2-INT PA2 3 5
PA5 2
PA4 4 3
PORTA PA3 4
e an PA2 3 5
PA1 1 6
PAO 6 7
PWM1 P1A0 PA3 4
(FEX) /PWM1 P1AON PA4 4 3
PWM2 P1BO PA4 4 3
M3 P1CO PA2 3 5
[P1C1] PAO 6 7
- P1D0 PA1 1 6
[P1D1] PA5 2
PWM HIREXIZE SN BKO PA2 3 5

®’ 11 IRINEES A5 BMEA

Rev2.02 -9- 2021-10-22




FT60F21x

2. /0 %O

RIBFHELBNAE, FT60F21x RINIEHKEHEZHE 6 4 1/0 5IHA A, PORTA (6). 3+ 2-15HTHE

/O SIEPRITIRE

ToLVD
(1 ELVDx)

TRISx
RDCTRL

IOCAX
(=}
S 10CA— en VDD
Hy
oL WPUx >
5 WPUx —EN
P1xOE
BUS
VDD VDD VDD
TRISX P1x B
D Q
1 ) ( 1»;l> ( %
B TRISx —|EN —{> | ) .
PORTx
D W
S PORTx—LEN E— (ﬁ (i (E
\_/-\

B 21 PORT if Q45 194EE

FiE /O SIBARBLITINEE (& 2-3, & 2-4):
o KT o« HBLH
o HFHMA
tesh, #5110 BB THRINEE:
1. 1%RFIEKX5IM (SP-Data, ISP-CLK), BEHREREE, FEKRE.
2. &g IDE A EEE, BETCHIGHEERINENINGE (R 2-2):

o SMEBREHEGIA (CLKI) o RLSMERENML (/MCLRB)
o IERETEhEAI

Rev2.02 -10 - 2021-10-22




FT60F21x
3. BidieS¥IHEN /0 SIS ITECEREMIEE, ATaA 3 K.
a. HFWmH
e PWM
b. FHWA
o PWM &R o HNERIDIE R
e TimerO B5higm N\ e GPIO i O3k Ky
c. 1EHIEMAN
e LVD/BOR
ISP N HF I/IO| JREER | EHR
E): B2 i A4 A LVD PWM i (mA) (mA)
PAO CLK N PWM 3 N 18 53
PA1 DATA N PWM 4 N 18 53
PA2 TOCKI v+ INT PWM 3 v 18 53
PA3 CLKI N PWM 1 N 18 53
PWM 2 +
PA4 ELVD1 24 7
i N PWM 1N N 3, 6, 53,6
PA5 v+ /MCLRB | ELVDO PWM4 N 3,6,24 | 53,67
;f BKO = PA2 VDD=5, VDs=O.5

#+= 21 /0 iwOIhEE

E:  PA4-PAS ¥ 3 EAIECEIREIRIRANRES (S “PSRCAX", & 2-4) #12 t5rJECEERIRIK
ENREN (B “PSINKAX®, & 2-4)

Rev2.02 -11- 2021-10-22




FT60F21x
2.1 /0 IsOHEXFER[RLE
ZFR IhEE ZRIA
L TRISx =0 (s {FEE) A, 1% PORTx HFazA0iR[E{E
RDCTRL o HMINPITFEE M PiFRS
MCLRE ShNER 1/0 B4 KA
o EC: PA3(CLKI) 1Z5hEREF8pEIN GEE: FiX ETRISA] =1
FOSC (CLKI) 355 IA CERG 1 B1=1) INTOSCIO
e INTOSCIO: PA3 #1/0
* 2-2 /0 HEVBHEEST S
o i oyt bit 7 | bit 6 bit 5 | bit 4 bit 3 | bit 2 | bit 1 | bit 0 SiE
TRISA 0x85 = TRISA[5:0], PORTA A a1zl -—11 1111
PORTA 0x05 - PORTA it H 52 ——XX XXXX
WPUA 0x95 - PORTA 55 E#i -—11 1111
PSRCA 0x88 - PORTA BHRIZE -—= 1111
PSINKA 0x97 = PORTA EHRIEE | ———— — 11
IOCA 0x96 = IOCA[5:0]: PORTA i AT hET& E --00 0000
OPTION 0x81 /PAPU | INTEDG TOCS | TOSE | PSA | PS2 | PS1 | PSO 1111 1111
* 2-3 /0O HXAFPEESNbIEFE A&
ZFR H17ES ik S1E
TRISA PORTA 1= %5 TRISA[5:0] 0x85 | RW-11 1111
0 = fFgE (kM1 _LEH)
1= £ FEPORTA FHiThge
/PAPU ) N OPTION[7] 0x81 | RW-1
0 = kR WPUA 54l
55 E$7
WPUA PORTA 1= {Fge WPUA[5:0] | 0x95 | RW-11 1111
0= %]
PORTA PORTA iR HF5R PORTA[5:0] | 0x05 | RW=xx xxxx
PA5 R (mA) PSINKA[1] RW-1
PSINKA 1=67 0x97
PA4 0=53 PSINKA[0] RW-1
IREER (mA
PAS5 BRI (m PSRCA[3:2] RW-11
PSRCA (00) : 3 _ 0x88
PA4 (01)=6/(10)=6 PSRCA[1:0] RW-11
(11) = 24
* 2-4 I/IOWHXRAPEES
Rev2.02 -12- 2021-10-22




2.2 IO ECE

FT60F21x

S PORT ix 0O, HFRBFEANINGEEEZEUT 3 MER(ER 2-5):

o §5EH o HFHH
o HFHA

Ihe HFHRA lnk:ivi HFmt wE
ISP-DATA On Off On (FEHRE, ZHIES)
ISP-CLK On Off Off (BHERNE, ZEIES
/MCLRB Oon fiativs Off (MR LBLE, Z2RE1ES)
HEEE Tl (ZER) Off On (FELEE, 2HEIES)
CLKI (EC) On (FTi%) Off (FELEE, ZHEIES)
LVD Off ® Off Off TRISX = 1
TimerO B4 On (FTi%) Off TRISX = 1
ik AL B On (FIIE) Off TRISx = 1
PA2-INT On (ATi%) Off TRISX = 1
BKO On (ATi%) Off TRISX = 1
EETDAN On (FTi%) Off TRISX = 1
PWM On Off On TRISx =0
HFmt On Off On TRISx =0

+£ 2-5 0O EEEGFEMAREES
e
1. TRISx =0: “BiFwmd” F6e, “LH BIxH (2B WPUX).
2. TRISx=1: “BFHmE" xHl.

3. 1% PORT imOi&EAN LVD AR, EWFHMN" « “Lh" DhgewBEsh*<MA. X LVD IAE
BB B EE AT, MEIRFIEZFRIERN “BFMN" FToEXHA, FiEPA4 F1 PAS RN {XFEERS
BB {E A LVD HiN.

4. “/PAPU=1" x<HIFFBPAX ix O/ “55_EH” IhEE.
5. /MCLR f£gE: PAS5 BS5_ERIThAEEENIERE (2B WPUA[5]); 1EPORTA[5] HIEA “07,

6. X PORTx ML FEFREITEHRIE, /0 IwOFHMEBRMIEZEET. 6 1 /0 WEESFFHRL
RtEER AL, BRESFRAIT 2-120-5 M1, BISEIREPORTx inOHifFaR{E (MLisia
AN), REEN, BEEIPORTx #iEEHHFR.

7. HEFMEMBFEMAINGEATEE, GLENAEEEMNERE TS AMETRN.

8. L TRISx=0Af, i#&id IDE FEANEZFIEA PORTx Mt sk N i 77 22 AME.

9. ZREMHARHKEMR, PORTX HEHJAKEN, 1B TRISXEHEE R 1", AMXHAML.
PA2-INT #1 PORTA i O ZHHHTHNIZE, ESH F1 9 “hi.

Rev2.02 -13- 2021-10-22




3. +HSEH (POR)

FT60F21x

LEFTE, BIVop MK TFPower-On-Reset BBIE (Vror) EAZEET Veor BIidFE. ZHCPU EFf LA,
Voo FJEERBREMEZE 0V,
1. % Voo f&TF VeorBf, CPU &TFLELMIKRE.

a. MERERBESEFESRAEN. B TMRO, PORTx., Z. HC. C. FSR. INDF # SRAM % (&
7 B 14 "5k INeE R ERR") WHEMIFKINEES 785 (Special Function Registers, SFR) 1%
LFEMRKS. MAEMNMFTFRW SRAM, B ARFHBEEZE Voo FE 0.6VEEE)UT, H
Voo {&TF 0.6V B}, HIEEANHEE.

b. IZRFit#Es PC = 0x00, #5$FFs = “NOP”, H#iEst = “TOS” (#IN).
2. H Voo EAEVeor AERT, SR FEVIIEECE (BOOT)id 1.
3. ¥mkECESTRGE, 1ESIEMPC = 0x00 Mkt FraaiiiT
®IR(25°C) T, VeorHIELAVE~1.6V, {KIR(-40°C) EHZE~1.9V. & Vop 2 Veor B, CPU A ESIKANIRE
8 MHz /4T T I{E, FHitEMz=APOR 4RI T KEEHPE, FRBFESE Voo B ITIESEERIRER

B BhiERE. M TREMEENRGERKIEREE, AHRAWED TSR, LHEtEER
Z~1.5V Ef, CPU IR T{E, NMigtEEtERES®

paat

1. Vpor NAIECE .

2. POR M HHEEEBIAAFBIRE, & Voo BHEMRKT Veor RBEIHITHIREENA, MANNZ7E LB
1To

3.1 BB ERFF

B i 20N
PWRTEB | EEBIERIERRE, #IGHELESTA/GEIMNER~64ms| X
* 31 VAKEE

U EVIAKECE, B IDE FERE, TeelBidiEdiE. VBt EiZE:
1. CPU ZR%EfF~4ms;
2. NIESKMEEBPMBNEUEESTFHEE, Z2i31E~24us, XLFFHER IDE MARE, T

I
&S =M,

3. tnR{F#E - BIERTEREE(Power-On-Timer, PWRT), CPU I4%ishz=iHZ#%F~64ms;

K

Rev2.02 -14 - 2021-10-22




FT60F21x
MialtEE
k .
|l
wo
=1V
PR
~4ms
IE e BB S es ~24us
+«———  PWRT, ~bdms ——
JPWRT
RGBT (SFR, PC FEF 251788, IS b T ERLKTS)
# 3-1 LEEEF (PWRT f£§)
““““““ e~==-~--=-Vpp_miN_16m_4T = 2.5V
s Vop i ~ 1.8V
Vpog ~ 1.6V---2~1 5 L
VDD | | |
245 PWRT Bfjg i« i o |
o " a . 16M/IA TR RIEPWRTHE]
=1vi
/POR >

E 3-2 _LEEIEREH/) PWRT BFE
R CPU FEE 16MHz / 4T BUIRE TIETT, IBAEVBRLEE (BOOT)ERAT Vop #imT 2.5V, B
IfEgE PWRT, AJ{E#IGLELERTEIMA~4ms 1N E~68ms, MRS EIE RSN ERE.

7L 16MHz / 4T BERE TR, RFEsE LVR Bi8 B Veor> 2.5V, B4, ANiEI154484] LVR &
BEHISTER AT RN Voo, MIE—EEEE(BRELVREN”, “SLVREN")LABE{RIhFE.

PN

1. Voo EEEEREAATLIKE, HIMEIN Voo BB A Cvop 2 22 pF;

2. Voo BAMELL 1 2| 10pF AfE. HTEFT MEEZEFE, Cvop < 1uF AJREX/;
3. MRAILEEZ BTN, ABAEMESEPWRT LUES CPU MR E M ;

Rev2.02 -15- 2021-10-22




4. FRHEM

5 POR 16, RHE i(system reset) HARTEEM. RAELF, CPU RBEEHVIGHEETIZN
BURTEMIMARBNEE. HRIVRHERENTREFH-dms, REEFMBEUERESFHRE W
RIEREPWRT HESNER~64ms, BEEREERBD. ARGEMT:

o RRVNMAKELEZERIN, POR B EENTERERKEMNNESEEHES;
o FERITHES PC = 0x00, 3545 FRS = “NOP”, Hi#kigst = “TOS” (FRIN);

FT60F21x

BR{AEIFIXAY OCD(On-Chip Debugger) #&ER4h, AT 4 MEHAIA RGBT :

. REE{L (LVR/BOR) - RLBEIWIRILEE;

2. EXRESEN (BHARAHR);

3. JI'AZERIEE (WDT);

4. HNER 1/O BAL (/MCLRB) — sn&RfE&E “ MBTEB” NIBEIIRULELE;

E: MRAIUEZERNARZERAE, WERBERRUESZFEBOOT)URSRGNIREM.

SMERE AL
MCLRB [X] }o

WDT

/Sleep — i
Module 2 : >
Vop Rise

Vbb Detet

—_

Brown out

Reset RGEEN
LVREN — ) R Q '

IREG<13:0> ]

IRERR
Detect

PWRTEB
PWRT

SOFTRST
by OCD

4-1 SIS IIERE
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FT60F21x
4.1 RGEEMNEXTERLE
ARG ENNASZHIZENR IDE REAEE, MAGBETIESEK.
B IhAE ZRIA
7 4 Veor BBIE(V):
LVRS 25
20 / 22 / 25 / 28 |/ 31 /| 36 [/ 4.1
LVR
o A .
LVREN XK
o XiA
o BiF1ESIEH] (SLVREN)
WDT
- SWDTEN
WDTE o [FHE (IESATREEL) .
o H3ELITHI (SWDTEN)
MCLRE HMNER 1/O B3 X7
MBTEB MCLRE S Bah¥s kB BTz X7

* 41 ENHEXVBHEEESTES
4.2 XKEZE{L (Brown-Out Reset, LVR / BOR)

2 Vop EEEHE TS REE (Veor) T Teor BHER, MSHIIRERT. Teor KA 3 El 4 4
LIRC FH$hEHA (~94 — 125us, BRAFREEE), LIRC HEEEHFFE). L Voo< Veor i, CPU RIFFRS
SRS, BEZE Voo > Veor Bt CPU FiE#1RLECE 13 #2(BOOT),

VPOR{EZ:QEEEE, ﬁ.ﬁ VBOR{EEJ-I’;{-IQE% 20\ 22\ 25\ 28\ 31\ 36\ 41V(7I§]‘%—J “LVRS”, % 4'1)0

VDD

/System_Reset

BOOT

E 4-2 LVR¥IIaKEERTFE
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LVR ATEAMR L BRI B A 3 MR EIIAE (218 “LVREN', & 4-1).
1. LVR fE&E;

FT60F21x

2. LVR %@#;
3. HIESITHIFERESXH LVR (SLVREN, & 4-2).

E: FNEE$ES KH SLEEP HAEAY LVR LARHRINFE . (BIMRARL Voo MN2E, CPU M EHAMEEH
f£8E LVR K 454% Voo

B KT G it | E4E
{UEMAT LVREN FL & 5 i 36 $ SLVREN #3%i LVR
SLVREN | 1 = f§88 LVR MSCON[3] | 0x1B | RW-0
0 = % LVR

® 42 LVRBARFRSES
4.3  JE%#5SENL (lllegal Instruction Reset)

CPU REUESHHIRMNREARE, RERNNATMAMVo ME. HIIBEIESFHE~ERGENL.
EEBSEMBNBETR . BERRETANE(ES, EENEENIEAESHFRTEMIES.

44  FHIREFEE (Watch Dog Timer, WDT) 1

SLEEP &\, WDT it 1% S 3 MefE .

IEE#ENX (3F SLEEP #2X)T, WDT i@t L R E (. WDT SRR TEMEER CPU. NER
FrrhEt AR ERR WDT SRt tRiRE L.

ZFWDT B EFIEEF MY, HS W EY 7.1 B VWERES (Watch Dog Timer, WDT),
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45  SMB 11O R4 E{L /IMCLRB

FT60F21x

MREMENREEUERESFH, BATELIEMCLRB (PAS)E_EHEMIKEERE CPU S,
/MCLRB Bl 5233 — e i85t 2IVop, MR REEE] Voo, 21 B 4-3 Bk, BIRASMNE RC
FLBE DU SRR R A AR

IMCLR &S EREBEVIRLEEZENEUAT IDE ®E (&% “MBTEB”, 5% 4-1).

VDD
1k
100 /MCLRB
l T MW X
0.1uF

4-3 /MCLRB &
46 WA EXxSHER

Bid 4 MRASAREAL /POR, /BOR. Time Out (/TF) . Power Down (/PF)BIAR[E4E& AT LUE I E— X% &
SZEMHER, ‘FERRXTH/MCLR REENM M “JEEIESENM B, XERSHFEMIERES
E1. Biifa, MHMARERIGHEIE R0,

/POR /BOR ITF IPF
SR PCONI[1] | PCON[0] | STATUS[4] | STATUS|3]
Ox8E 0x03, 0x83

POR 0 (FR20) 1 1
LVR 0 1 1
E&E#X T (IE SLEEP) WDT it H (5 1) 0
SLEEP #® T WDT it (MfE2) 0 0
SLEEP #&3, F/MCLR £{i 1 0
F&4& T~ (3F SLEEP) /MCLR £1i
EEIBS BN
A i (OCD)

® 43 EMESKRSIREM (- TEWK)
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5.  {REBERM/LLEZE (LVD)

LVD fTEEIES LVR 2L, 1BATILERSN:
o FBIEFNIMSHEEMIBEAPIESRE, MARVBKEER;

o WIEFARE 1/0: TRISx=1; (R PA4 5% PA5 BL B HMINIBRA#IEIZALVD A, BisOH
EA=Z Voo & GND B, AIRES A FMNRRARKE);

o LVD EI¥ENL LVDW MAZ/BOR;
o TWEIESEERNDTY, BFMERRELNL;

o TIET LVDDEB {#&E8#IThEE, iEHIETE (Tup) XA 3 2] 4 4 LIRC BF$hEHR (~94 — 125us,
BTk RsN, LIRCEBEZFRE);

o LVD MINFILABC & K Voo ZiEAh 1/0 (PA4, PAS), EERIFH LVD HIERMALLEETEEER, 5
9#4 LVDL BEE(Vivorer) < —HE1TEEE;

o THNRE LVD BRI, Eitk LVD aT{EAVivorer B9 ‘& 3 “IK” ELERES;

SE: PA5 BSMNERERINEE(/MCLRB) (L& =T LVD MIATHAE, BIHPAS B B s E ST, 1572
BRE LVD NN INEE .

5.1 LVD HXEFER/LA

FT60F21x

B RS HEE it | ELE

LVDEN | LVD 1= {Fge 0= x4 PCONI3] RW-0
0000 = 1.8 | 0101 =13.3
0001 =2.0 | 0110=13.6

LVDL VivD-Rer 0010=2.4 | 0111=4. PCON[7:4] RW-0000
0011 =27 | Ixxx=1.2
0100 = 3.0
w LVF)P=0: ) oxaE
1=#MEBE < Vio-rer (FHIF)
0 =#MEBE > Vivo-rer

. % LVDP=1:

LVDW | LVD f%? . PCONI[2 RO-x
1=#MEBE > Vivo-rer (FHIF) [2]
0=4MEBE <Vivo-Rrer
. 4 LVDP =1 HLVDEN=0
B, LVDW %1 LVDIF ¥4 1

LVDP LVDW R4 1= R 0= ~&1# WDTCON[7] | 0x18 | RW-0

LVDDEB | LVD jE#} 1= {FRE 0= X LVDCONI2] RW-1
00 = VDD 10 = PA4 0x8D

LVDM LVD A — LVDCONI[1:0 RW-00
01=PA5 1= (REBE 11:0)

LVDIE | LVD 9l 1= {4k 0= %H PIE1[5] 0x8C | RW-0

. 1=Yes

LVDIF | LVD =4 dhlif? - PIR1[5 0x0C | RW-0

0= NoHEHHEE o
#* 51 LVD APREMirESERS
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6.  #RHIFMRGETH

Z %8750 (SysClk) AIiBiE SR IR SRR HE HIRC, HNEMEERIRHS LIRC, S/MRRHRE EC,
BB ESFE ‘FOSC” (& 6-1) RE. RGERMTANIBETIESH—EEFEAAITIRS IS0
(1% IRCF, & 6-2). RZhATFr=E15<8F4(Instruction Clock):

15 BT8h = SysClk / N; N = 4 for 4T.

FT60F21x

Timers RIRBIMIT KT, BLAESMRHBRFEET.

L Timers {FaEFT, HitAMIRHEREEAE, BE Timers BITHAE—ERIEFEW. SLEEP B A%
s R BAFRH L. YHENRSSEE SLEEP XX TRFETH, Timers 1 PWM Ih&ER4ET]
7£ SLEEP Rt T1E.

SLEEP #R T~ 54=1EiE1T, MiESE g1, FEibiEFIESEE R RIIME BRI E
SLEEP #&X =1L T1E.

EC @ INTOSC M»

FOSC<2:0>
8M (EEE)
4M
==
= 2M
16M HIRC =M —
500k
250k
32k IRCF<2:0>
(OSCCON)
B PWRT, FSCM
_
=+ 32k
8 i WDT, Timer2
>

256k LIRC @ F oD

6-1 FEZiATHh SysClk BIRT$hiRAEE]
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FT60F21x
6.1 {RFREREXFHERLE
B FR ThiE BA
FOSC o EC: PA3 (+) #IMBRIFMAANCGER: FRE TRISA[3]=1) INTOSCIO
e INTOSCIO: PA3 X 1/0
F* 6-1 FOSC MRt EF 7=
[T
IRCF LFMOD
SysClk Gt HhIE OSCCON[6:4] OSCCON[7]
Ox8F
RW-100 RW-0
SMER EC - -
16 MHz 111 -
8 MHz 110 -
4 MHz 101 -
HIRC 2 MHz 100 -
ES 1 MHz 011 -
500 kHz 010 -
250 kHz 001 -
256 kHz" 000 1
LIRC
32 kHz? 000 0
#* 6-2 SysClk AGEFHRRERXAREFFS
R RS Hiren ik ShE
HIRC ready ($i72)
HTS 1=Yes OSCCON[2] RO-0
0=No
LIRC ready (§i7%) oxer
LTS 1=Yes OSCCON[1] RO-0
0=No
LIRC #1 HIRC XX KOfERT 4 X FIMEER
CKMAVG | 1 = {#4E MSCONJ2] RW-0
0= XA 0x1B
B5) LIRC F1 HIRC BYZRZ X B ThEE
CKCNTI | 1= &zl MSCONJ1] RW-0
0 = ER(BEEE)
o - s 0x1D[3:0]
SOSCPR | & LIRC EJHAETERIHIRC FIEA% SOSCPR[11:0] ox1C RW-FFF

® 6-3 IRHIIZHARSAL

1256 kHz LIRC R4 WDT(£% WCKSRC #1 LFMOD, % 7-4) 1 Timer2 (£ T2CKSRC #1 LFMOD, % 7-7) f&/.
2 ZGRT4hIE (IRCF=000), PWRT 1 FSCM %—{#f LIRC #9 8 %57, B) 32 kHz, A% LFMOD Jfil4.
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FT60F21x
ZHR RS ¥ Eas it | SfE
1 = {F8E (PEIE, CKMIE &)
GIE 2 FH 0= INTCONJ[7] RW-0
o 0x0B
(MRfE A 52 520 )
1= e (CKMIE &) e
PEIE MK Bl ; INTCON[6 RW-0
0 = X (M) °
CKMIE LIRCFIHIRCAR X #E | 1 = {4 SIETE P
SRl 0= 3] (FWEE) o
LIRCHIHIRCARZ XA | 1 = Yes (§i75)
CKMIF e e PIR1[6] 0x0C | RW-0
7'55?:1:7](1&,\11 0= m

*® 6-4 IRHIRPUREREMRSAL
6.2 AERAIIEN (HIRC #0 LIRC)
PIERESAETE (Internal high frequency clock, HIRC) ) B2 #E2] 16 MHz @ 2.5V/25°C. &R Z
B HSERT L AE <+1.0% @2.5 - 5.5V/25°C, BET{HMAERN +4% @ 40 - *85 °C.

HIRC #EEG&EMXFEHITRE. HRIBEARESTSH HIRC HFEER. BRBUHTEEEEEFEX
HIRC #HTEFHROE, Lo, ENEEREEROERR HIRC MFIREEHEBIBEEPROM H&E—1F
. F— step £FK 1% /128 = 0.008%MiRE. HIRC K R EEC FIEAEFOSCCAL S FRET, H
PRILUABRIARY 16 MHz 3R EX ZE HIRC $RZ (1), 08 steps RIFL14ERI(~130 kHz). HEERMEITINT:

FOSCCAL[5:0] + N = 16000 + N * 130
RERESFiETEP (Internal low frequency clock, LIRC) B2 #IEER] 256 kHz. & Z EHISRET L
BRE <13.5% @2.5-5.5V/25°C, RETHAE <+2% @ 40 - *85°C.
EIAI AR R HEEEREENE LIRC 5E, LI LIRC MFRIREFMHEIBIBEEPROM BIEI%
FANFT. 1 step £5% 4% /128 = 0.031%HYIRE.

LIRC #1 HIRC AIHHEX X #fE — E— LIRC AHAA(ERLFMODZE) #H Timer2 s&MNE54S0T5h
#(SysClk i%#¥ 16MHz HIRC), tARE@HEINEE. BT LIRC BERBEIRK, FXMEERRER, 7
@it LIRC Ko HIRC HIThAE, LUARIMEREIHIL2%HIRE 2.
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FT60F21x

CKCNTI_WR1 B

CKCNTI_SFR l«

N
MERE (RTL) —

LIRC-32kHz | | |

MEAS_EN |

Timer2 | 0 [12[3[4]s. [ [ .1 [[[[IN]

Stored in SOSCPR (Finished)

6-2 BRNERFE
LIRC #1 HIRC ZXKAEDER:
1. ®E IRCF = 111, SCS = 1 ;SysClk i&f¥ 16MHz HIRC (E {3 Z1% B & EE SFEK)

®E CKMAVG = 1 4 ORME T, BEF 0 RRAMFE
®E TMR20N =1 fERE Timer2
% E CKCNTI =1 TFHERGE, BUIA Timer2 F4r85itk= 1, FH80itk= 1, T2CKSRC = SysClk

BORSERET, CKCNTI BE1EE(“CKCNTI =0"), CKMIF BB {I(“CKMIF = 17).
MEEFHESOSCPR FFsa+.
408 LIRC % 32kHz, B CPU ET#E 16MHz /4T R, MERAERITELE 500.

N o o b~ 0D

e LIRC #1 HIRC XX &R}, AEIFTSOSCPRH/L HEEHITEIRIE;
e LIRC #1 HIRC XX KIfERT, Timer2 FAEEMEMIMEER ;

e LIRC #1 HIRC XK EINRES IDE MBS FXERTRE;

6.3  SpERETEhEER (EC)

SNERBFIS SIEARTNRZEIER) CLKI (PA3) Bll. & SysClk i%#F EC #23, POR &1k MHEAR Fhfig
B, EC R AFHEIEE S HRATEEIR.

o JEE: HPA3 B{EINERETFMMNET, FI&RE TRISA[3] =1,
6.4  HIRC, LIRC F1 EC By AR EIi%

E 6-3 ARt IERIHATEE. 1R HIRC 5 LIRC EYIRRICSZ xR TEE), WIEEBEEHIMNIIRS
2218 BIEIRATE).
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FT60F21x
LIRC l l
IRCF (OOO)ji(OOO) y | HIRC papwiE | |
[ b T Iy
2NLIRCTRES 24HIRC T RS
HIRC [
SysClk

B 6-3 H LIRC §1#%%| HIRC B FE (E#HERNMERT EC, LIRC, HIRC ZiE#I)#k)
6.5 RGIEEHL (CLKO)

S ER SCKEN 1 SCKOE 3§ R 4Rt hisi ki F|PA4. E SCKCFG HFFsiA—ERIPRFI, Fik
BT R F R PRI TIRE,

wIFERF

LDWI 34H

STR EECON1 ; B2 Fif¥ WREN3/2/1 [E/A1& 1

BSR SCKCFG, 7 ;7514 SCKEN £ 1

BSR SCKCFG, 1 17 SCKOE E 1, 18R %8144 2 CLKO (PA4) B
CLRR EECON1 SWREN3/2/1 ;8 0, L #IGERIIESIRMA SHEIE

i

1. WMFXRAZRGE L, Wiz EiALERE SCKEN #1 SCKOE &%
2. ERETTFUHISE.

3. BR bit7 F bit1 LASM, FIEX SCKCFG HFEssMEMAE 1.

AR RE 5ES ik ShE
ARG it [SCKEN:SCKOE] :
SCKEN ] SCKCFQG[7] RW-0
Ox = Disable 0x98
SCKOE 10 = Disable SCKCFG[1 RW-0
11 = Enable 1]

® 6-5 ZREGEINL(CLKOZHIEFFRR
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FT60F21x
7.  EFfEF (TIMERS)
H#E 3N ERRE, BEEIMAERRFZ(WDT)ER.
WDT Timer0 Timer2
Fgrdes (i) - 8 (5 WDT #A) 4 (1x, 4x, 16x)
W (fi) 16 8 1°
BEasasg (i) 7 (5 Timer0 £F) - 4 (1 -16x)
« HIRC « HIRC e HIRC

A iR e LIRC o $EORTSH o $5OR

e PA2/TOCKI o 4x ¥ESHEIHH

(FE TR HER) e LIRC

x® 71 TEHBEEE

A MRERFRMOEHESZES
LERTERERERT, HEENBESBIAR. 5SS
WDT B9/5 4795185 (postscaler)1 Timer0 B9 433025 (prescaler)t A [E—ANE 4 43 S5 LB

A5,

EEXTMRX ZBIE

=438 B “TMRXON = 07,
Bt$h7E SLEEP =2\ T# x4, EittkAgEAT+ WDT.

%R EE B R

BLEZFESELWDT 8¢ Timer0, EZERNERFMER . RKDECHINRNERR, HoMmLER"1",

‘£ POR (&%

S (uFs

2 Timer0 8913

MT$1¢’@I Eh#ﬁf‘ TEBSERHY T B EE AN 25T

22 (counter 57\

BEAL.
WDT Timer0 Timer2
e 5 TMRO e TMR2ON =0
T4y Snas = e PSA{JJ#k e LIRC #1 HIRC %X KIERTN
e 5 T2CONO, TMR2L/H
e WDT i@t e Timer0 i@ e TMR2 = PR2([LHL)
o HAN/IRHY SLEEP
N e CLRWDT
R e 5 WDTCON
e WDTCON #1 SWDTEN
RIS 0
- B S WDTCON 55l
e [R(TMR20ON = 0)5MaYL
RS | LmBRE _ il IFREEL LT
e PSA 1Jli -
%72 ENEOTHSNSHENELES
—BREPWM HIERE, BREFH—ERS, B4 Tmer2 MHHAH. MOMEHEN FEHELE
0, IR RO

PWM & piodigiHERFNIZEENEE “TMR20N =07, @iHigE “TMR20N = 1" Af EFEEhTimer2.
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FT60F21x

71 EIAEREE (Watch Dog Timer, WDT)

WDT AT “AM SLEEP hi&fig” 5 “CPU {HERf = RGE M. HWDT IR TR E AT ohE HI%

A2

o 7£ SLEEP 2R, WDT i@ti§&keEZ. CPU J§ME#HN SLEEP Z RIMIIEREIRIE. MREEL
=i, ARRFEMEN

o FEIEEHEN(IE SLEEP X)) T, WDT HBEMARGEM(BH BT 4 RGEN).

Z| Timer0
>
LIRC _ E3= WDT
16-bit Timer0 Eoings e
HIRC WDT
T ES
PSA :
WCKSRC i B
WDTPS<3:0>
WDTE —
SWDTEN —
& 7-1 WDT &ERE

TR B TAEREE: WDT-EH x WDT-F4 4tk / WDT Btshsnze, WDT & .

ST EERRSER, BT WDT FEaMsm Z#dSIsE, BINERNELKEEENERXR. &R
LIRC {EA Rt $HiRRT, WDT it BRI B A &K E RS RTE) 7 -

216 x 27 | 32kHz = ~262 seconds.

711 WDTHXFEHFLE

BR

Ihee

ARIA

WDTE

WDT
o fERE (FESTREZEL)

o @id3ES¥EH] (SWDTEN)

SWDTEN #5341

Rev2.02
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FT60F21x
AR RE & i7a it | ELE
WDT BhiE
WCKSRC | 0 = LIRC WDTCON][5] RW-0
1 =HIRC
WDT EJHA
0000 = 32 0111 = 4,096
0001 = 64 1000 = 8,192
0010 = 128 1001 = 16,384 0x18
WDTPS 0011 = 256 1010 = 32.768 WDTCON[4:1] RW-0100
0100 = 512 (BRiA) 1011 = 65,536
0101 = 1,024 11XX = 65,536
0110 = 2,048
1= WDT/EgE
SWDTEN WDTCONI[O] RW-0
0 =WDT %X (HWDTE i%£#FHSWDTEN #%#8Y)
1: LIRC = 256 kHz
LFMOD OSCCONJ7] | Ox8F | RW-0
0: LIRC = 32 kHz
PSA 1= AR L WD TR IS OPTIONI[3] RW-1
0 = SRR DECL Timer0 75y 47is8
WDT 543371tk TimerO T 4385tk
000 1 2
001 2 4
010 4 8 0x81
PS 011 {(PSA=1) 81 (PSA=0) 161 opTION[2:0] RW-111
100 16 32
101 32 64
110 64 128
111 128 256
XXX (PSA =0) 1| (PSA =1) 1

& 7-4 WDT HBXRAFRHFHE:SR

7.1.2 WDTRIEEMER

B WDTE (#1i8 LB B S 75738) IR SWDTEN (B &5 7288) fEREWDT.

WDT B} 4B EEWCKSRC %% (21 R 1% LIRC M| (5 LFMOD #—$1%& E55i%R), FEo3hgh WDTPS, PSA
1 PS —igik=E.

WMFEFEIEWDT jth, @HRERERENFIEZENERWDT, BERSER 7-2 PRUER WDT .
WDT #ERR R EFHFF AT .
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7.1.3 7 Timer0 1 WDT 2z |8l4J]#& 53578 B

FT60F21x

HRANEHDSNE A S E R Timer0 8¢ WDT (£, H7E Timer0 A1 WDT Z [BIYJ#% 5 STEE B AT AT BES
SHARGIREN

B SR RN BECLS Timer0 )3 E WDT B, SFUEREIATIESIRF:

BANKSEL TMRO ; Can skip if already in TMRO bank

CLRWDT ; Clear WDT

CLRR TMRO ; Clear TMRO and scaler

BANKSEL OPTION

BSR OPTION, PSA ; Select WDT

LDWI b’11111000’ ; Mask scaler bits (PS2-0)

ANDWR OPTION, W

IORWI b’00000101’ ; Set WDT scaler bits to 32 (or any value desired)
STR OPTION

55 SRR BE M D ECLS WDT 13 ETimer0 B, ASUEELL TIESIRF:

CLRWDT ; Clear WDT and scaler

BANKSEL OPTION

LDWI b’11110000’ ; Mask TMRO select and scaler bits (PSA, PS2-0)
ANDWR OPTION, W

IORWI b’00000011’ ; Set Timer0 scale to 16 (or any value desired)
STR OPTION
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FT60F21x
7.2  ERER 0 (TIMERO)
TOCKSRC<1:0> BUS
InstrClk —\]\ | E
TOIF
Sync — TMRO [—»
TOCKI
TOSE Tocs
PSA
8-bit
4> $hes (
PSA PS<2:0>
WDT
QAN gt
>

WDTE — 16-bit |
SWDTEN WDT
PSA

WDTPS<3:0>

7-2 Timer0 EHIHEE]

Timer0 BIF{E 1/0 “PA2-TOCKI” L FHB/REE %8S, SITATRERE (2 TOCKSRC),

Timer0 i+ FERT R HEFE = TMRO[7:0] * TimerO_ 75747

TimerO i A E L P ETAREAL(TOIF), EEfhA R i An/sk M BERR § RREE NI BUR T8 B2 AY (5 BE1EHIL(TOIE
#1 GIE).
past

1.

2.

3t TMRO #1TER(ERR 2 MESERIAN, Timer0 (F1Li#E1E;

InFEMEERR PAREE, FTIE “TOCKRUN =17 1 “TOCKSRC # 007, LAfE Timer0 HIFTEFIEN 2154
At B 7E SLEEP SRR TRIFIEIT, BN Timer0 J$FLEit2y, HEFH B NRRIRATAITHE;

30 R Timer0 ABF3F TOCKI #1Tit#l, ABAAEXTT Timer0, XF TOCKI Hi/NEHA. SRk HFEERY
K. BRIE TOCKI FERIRE Trock IEFHIR, IR HERH X LLPRFIF M

TOCKI =/INME ==F{v2 £
DR 0.5 * Trock + 20 ns | ZKfssn
=/ TR E
N=1,24,..,256 (BN
A 20 1 (Trock+40)/N HhyEE A #H ns
R (Trocic+40) N =1 (FFS )

4.

XF “f£ Timer0 #1 WDT Z B2 SREBE K" iF25 BT 7.1.3;
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FT60F21x
7.21 Timer0 HXFHFRLE
AR RS e bk SNiE
1 = {4
TOON Timer0 fede TOCONO[3] RW-1
0= XM
LEEP#ERX T 1= Yes (FHhiBEIEIE SR
TOCKRUN S *%E\t_'l/'_ es (BT$hIEIEHE S AT Hh) TOCONO] S
TOCK{R#FEIT | 0=No o
X
TimerO E$hiE (TOCS = 0)
00 = 3548
TOCKSRC HEH TOCONO[1:0] RW-00
01 = HIRC
1x = {RE1E
. . 1=PA2/T T SE
ToCS TimerO#i N\ iR 0CKI (jr?&ﬁt) OPTIONI[5] RW-1
0 = TOCKSRC (ZERT5R)
e s o 1= TREA
TOSE TR A S IB-%‘E" OPTION[4] RW-1
0= _LEHA
= N5 4 smoe
PSA 1 m%ﬁﬁﬂ-nwpﬂﬁﬁwﬁ* _ OPTION[3] Rt
0 = SN D ECLE Timer0 4 57igs
WDT ja48%itt | TIMERO F4 St
000 1 2
001 2 4 0x81
010 4 8
011 | (PSA=1) 8| (PSA=0) 16
PS 100 16 3 | OPTION[2:0] RW-111
101 32 64
110 64 128
111 128 256
xxx | (PSA =0) 1| (PSA =1) 1
TMRO[7:0] | TimerO i+#1& TMRO[7:0] | Ox01 | RW=XXXX XXXX
F+* 7-5 Timer0 HHX A FIEHIF 75
B K& e bk SNiE
" 1= {Fge (TOIE ;&)
GIE EdoL X INTCON[7 RW-0
0= (SETEL) v
TimerOjtitH 1= {Fge
0x0B
TOIE N i INTCONI5 RW-0
REFEHIE | 0= % (TEmER) S e
TimerOjti 1= B&HE (85
TOIF o = ) INTCON[2 RW-0
FRETARRR AL 0= FKifit .
& 7-6 Timer0 HRTFEREAIRZSAL
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FT60F21x
7.3  TEREE 2 (TIMER2)
T2CKSRC<2:0>
InstrClk _
. — T2CK = 0
- 5 :{) TMR2 a
HIRC —
T2CKPS<1:0> TMR2IF
<1: .
’ . E R0
e = oy |y
TOUTPS<3:0>
PAR2ACT
BImE
-
PR2

& 7-3 Timer2 G594EE

Timer2 AERER, WAIAT~% PWM (ZEH¥sE, £ B 10 PWM), &AF LIRC 1 HIRC X
BOEITE(CKCNTI=1), AIEIRTE A ST A /S £ 5hEs it ThAE

Timer2 B iR FAT2CKSRC 1% (41 R 1% LIRC M| 1 LFMOD #t—#1% E 572 ), Timer2 B $h # 3X A Timer2
o snER (TSRt A 1, 4 3 16), TMsrinsRavintii A FiEiE TMR2 7788, TMR2 M 0x00 FFiRiHiE
BEZE5S PR2 [ILEZ, [THCAT:

1. TMR2 £ F—MEHEIAE N 0x00;
2. Timer2 R4 5RgmEHE;
3. % Timer2 EAARMBHMLESEMLLEE (1,2.... 153 16) %A, Timer2 it

4. HEFREAMTMR2IF E 1, 25 H& 50 irA0/ ok M\ RERR Jo AREE | BUR-T-46 B 89 5 sE4EHI AL (GIE, PEIE
# TMR2IE);
7

1. XF T2CONO HITEREH AL BEEFTTMR2 FEFS-
2. TMR2 #1 PR2 8 =&/ BE5Fe5. Subt, E{ESH)A 0x0000 F1 OxFFFF,
3. % (“TMR20ON =17, “T2CKRUN = 17, “T2CKSRC # 000”) Kt, Timer2 7£ SLEEP # =R TR EIE1T.
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7.31  Timer2 HHXFEFRHLE
BFR RS ENear it ShifE
BFT2CK | 1=Y (R NEE =gt
T2CKRUN RERRATT2C es (AR IETE S RT5H) MSCON[0] | 0x1B | RW-0
REBIIE 0=No
B T FE #A :
1 = PR2/P1xDTy &M1& L |E$7ZE PR2ACT
PR2U xDTy &M {E B4 B E H 2 T2CONO[7] S0
#1 PIXDTyACT
0= AERBESEHN
Timer2 545750kt
0000 = 1 0100=5 1000=9 1100 =13
TOUTPS | 0001 =2 0101=6 1001=10 1101 =14 | T2CONO[6:3]| Ox12 | RW- 0000
0010=3 0110=7 1010=11 1110=15
0011=4 0111=8 1011=12 1111=16
Timer2 (PWMERKHIR | 1 = fFge
TMR20ON | . ; T2CONO[2 RW-0
AT EEEO) 0= %7 5
00 = 1 1x =16
T2CKPS | Timer255i 43 45itt 01 =4 X T2CONO[1:0] RW-00
Timer2 AT§fiE
= ‘:‘/‘\ Ky =
TocksRe | 000 = HHLMIEH 100 =HIRC T2CON1[2:0] | OX9E | RW-000
001 = 4x 54 Rt4h 101 = LIRC
01x = {REEE 11x = {REB1E
1: LIRC = 256kHz
LFMOD OSCCONJ[7] | 0x8F | RW-0
0: LIRC = 32kHz
PR2L PR2 BHAEGF&R1K 8 1L PR2L[7:0] 0x91 | RW-1111 1111
PR2H PR2 A& ERES 8 1L PR2H[7:0] 0x92 | RW-1111 1111
TMR2L TMR2 i+#EREF TR 8 i TMR2L[7:0] | 0x11 [ RW-0000 0000
TMR2H TMR2 AR EFERS 8 L TMR2H[7:0] | 0x13 | RW-0000 0000
& 7-7 Timer2 HHXH PITHIZF
B K& HF155 it ShifE
o kaaluii
GIE 1= fE§E 0= £FxXMH INTCONI7] | 5 | RW-0
—_ X
(PEIE, TMR2IE i&f) (MREEAZE0m) .
X
1= {#8E (TMR2IE i&H)
PEIE MG B el ! INTCON[6 RW-0
g 0= Xi (M) °l
1= {F&e
TMR2IE Timer2 5PR2ITEL b . PIE1[1 0x8C | RW-0
0= % (EWE) H
Timer25PR2[ILECH T | 1= LAC ($i7F)
TMR2IF L PIR1[1 0x0C | RW-0
FRAEAL 0= FLE 1l
* 7-8 Timer2 B fERERIRZSAL
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7.3.2 Timer2 FE{BWIL/SRIE

TMR2H FITMR2L A gERIRHES 5. @idTMR2H MAERESR TMR2H_buf RI#RIRILEIRR, A SuEEIL

TIEBIRF:

o ¥ TMR2 B, 4 TMR2L, IthEF TMR2H BYEIG#$i7ER] TMR2H buf, $A/FiE TMR2H. 2 Timer2
RUBTSPEN 25 SrT4pEt, FiRE “TMR20N =0 LUZIEHE, SAEAEIE TMR2 ZHHIT 1 55 NOP

.

o 5 TMR2HA, %5 TMR2H, At TMR2H M{EF 72 TMR2H buffer . SA/E5 TMR2L, LtAT
TMR2H 71 TMR2L EEIREMETEES. i, ATEBESAREMTHZBNTS, EERE
Bi, Ri%E “TMR20N = 0" BUE1EiH#.

i TMR2H

J i
TMR2<15:8> o
> -
ar@
TMR2 TMR2H_buffer o
16bit i TMR2L —e 8
TMR2<7:0> J
N -
7-4 TMR2 ER{ELEAHERE
-
— - ‘
5 TMR2H —p
ar Q@
TMR2H_buffer
g TMR2
7] 16bit
j
5 TMR2L
- —

Rev2.02
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8. SLEEP FEHR{EZ, (POWER-DOWN)

FT60F21x

BIRERT, 55X A, ESPITELE, RSBIEHIRE DEKINGE. % 8-1 fisr, FT60F21x A
RIBESCFRE R EERAT IR B B MER, MEFTIESHAN, WIEEMBENIIEEM LVR.LVD . \WDT,
Timers 1 PWM &E#E SLEEP XX MR#FE(T. —EERBAIE ERGHEN SLEEP [FEENXHA, M
4%,

e SLEEP #X TR S RREL & 51
BT BHEIX#?

5 <B4 (hE2& %) Yes
LVR (BLELVREN) fEgEski@id e &%l (SLVREN = 1) No
LVD LVDEN = 1 No
WDT WDTE or SWDTEN No
TIMERO TOCKRUN =1 & TOCKSRC # 00 & TOON = 1 TOCKRUN=0
TIMER2 T2CKRUN =1 & T2CKSRC # 000 & TMR20ON =1 | T2CKRUN=0
PWM (BRBETIMER2)

HIRC / LIRC / EC (BRFEE A EMRIMEIRT)

110 (K% 3E SLEEP BHfsERE PWM, &I I/0 15 4R$% H # NSLEEP RIAVIRES)

® 81 [RIBSHTHNSN, EARRATIRIEF KT SLEEP R T RFEFEIT
8.1 #N SLEEP

CPU @I H#{TSLEEP 5 S#NBERRIRT . HE\BEARAT :

1. IERWDT f£8€E, W WDT BIfE 77 5nss (AR EC4s WDT)FEMSIEHIEE, HEMFRITET.
HBATEREAL (/TF) = 1.

RSN (/PF) =0,

g2

o IESHIHHEENKHA;

o R Timer #£ SLEEP T™R#HZIT, MEFMERAMEHE HIRC, LIRC I RIFEIT. WMREAD
Timer ZEREER F BahxH, MEMMEHRIEEsXE, BRIELAHERRE S —MREFEITH
Timer FR{ER .

o IESFMERNEL, ELRERE TiHmEAIRIESHH, HAEREERDEIFEL.

5. 1/0iwA

o HNIRTimer2 #£ SLEEP T™MR#HZIT, W PWM HitHti%4R$%. R Timer2 Bzh%iH], o PWM
B G R EI# N\ SLEEP RIRTIRES
o HMHFMHIHO, BRFEHANSLEEP ZRIRASERE, KETHEHETE)

BREMIMNEAE SLEEP RET UM TEMIFMRESR, BERBENET.

A w0 D
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8.2

M SLEEP whRafEE

MEERR P IREER 2 PDEARFRN:

3.

ba o

1.
2.

ZTEfE, BICPU E—ERIATE/GEER. #ili%kiF LIRC {EATERIE SR, EX LIRC EE HIRC
HIThFEER.

ETEM, BMAL POR, REENL, (XMEEMA LRl UR~EHEHIEH,  LVD, wmA%E
LR, PA2 G,

. WRfERE, BIVRERBZUTMEAREE (SH B 7.1 B TAERER).

TEENMRFZEEN:

e PORZEZEN (THEXHA)
e JBII/MCLR #TINBRGEN (ANR{FHE)
e LVREN (WNRfERE)

fERERET (XM “£RPEIfERE” NHMRBETNEE). HSR BT 9 .

MEERR P IEEEIEEE WDT.
X IRSLEEP 5 £ FEuWAE ANOP 54

ERAEFEAR (BIRNIT “hHARSZIERF) M SLEEP fhiRfgat, bk anWDT Mefigsk € & Bisd{
(GIE)R{ERERTRY P HA R MREE, T —HIESHHEPITRR. A TEBRESNIT, KIRSLEEP @
W ANOP #54.

SLEEP

NOP /| FEFRBTH CRRAERT, NOP J## 1T
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9.  rhHEf (INTERRUPTS)

FT60F21x

2B+ (GIE) -
Timer0 jfith TOIF N
TOIE — J
PA2-INT INTF & :D-»
INTE —] /
il
—10C-PAD (BUEFGIE)
PORTA 557535 i3 _r\ 1
— _ IR AESLEEPEER,
I
I0C-PAS TR
I0CAS
__ PORTA % (PAIE) |
Timer2 ILEL TMR2IF ————————
TMR2IE —
E EEPROM EEIF
EEE —
LIRC ¥ CKMIF  ————
CKMIE —

LVD [tfig LWDF —————
LVDIE —

SME H T (PEIE) |

5 9-1 hETZEMIER

CPU X#F 7 1NHHTR, 7779 2 4R:
1) dESMESET (Timer0 0 1/0)
o TimerO i@
o PA2-INT (Bah LFIAS TREAHT)
o PORTA imOZE{LHMT (SR1HHH)
2) Mg HhiT
o Timer2 [F45r5Ra% MM
e DATA EEPROM E5Eh,
o LIRC # HIRC X #ETERL
o LVD EHITHL
S5Hfth Timers AE, WDT AL FE B BRIMNE /O Firsh, EibhEriESHENEY.
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FEE SRR, PC BkEEHNIT "hEARSZIEF(ISR)’ . FEIHI XA/ (FEB S EiEH):
o  EATHTEHAEMS A RETELE[I: TOIE, INTE, IOCAx, TMR2IE, EEIE, CKMIE, LVDIE,

FT60F21x

6 N PAX Rt N — N O P BT{ERERL: PAIE (PORTA Interrupt Enable)s.
o HMEhETE—NEDEERENI: PEIE (PEripheral Interrupt Enable).
o  WMRXHULFABEIEHIN, HRSHITMAIERPIREE.

o  FTETETE RS BEhEESELIITH]: GIE (Global Interrupt Enable). SEMh{FEEEIARRE, XXFLFHE
BE{AL AT SR 71 M BEER

AL IERT RN T :

e BIKE “GIE =07, MMXHAFRT.

o IREIMINFEENMER, FEFIEET PC nE 0x0004 it

o  REUIER 1-2 MELEAH, HEEE "hEARSIEF(ISR)” FIaLLEEHHT.
o HUIT “MHRBHEE(RETI)” $§41RE ISR. 7£ RETI X BiahSER BT 45 P RIARA L -

o ISR FEMAT, PCIREIZIFERIAIHbILE, nRAESLEEP 25X, MREZE| SLEEP 1545 KiRAY
otk

o  TEHUT RETIBTEZNEE “GIE =17, MM{EREFHET.

E: indiEd, REIRE PC it BasiiREFEEHEK L. WRAPEERFHMEENFTHFREEW,
STATUS HHE8HY%), VMBI TESHXLEERBSENIERFERS, EWEFEA GPRNRE
16 1 bytes 1EAIGRTE 788, EHETE bank £AX 16 4 bytes, MAFEYIHE bank AT EK
g,

9.1 FETHEXEESRLR

B TR bt bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit0 | ERERW)
INTCON | OxOB | GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C | EEIE | CKMIE | LVDIE - - - TMR2IE - 000- --0-
PIR1 0x0C | EEIF | CKMIF | LVDIF = = = TMR2IF = 000- --0-
OPTION | Ox81 /PAPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PSO | 1111 1111
TRISA | 0x85 = PORTA 75 [a]#= il -11 1111
IOCA 0x96 = PORTA i O L P HTIR E --00 0000

® 9-1 PETEXFHEFHMULFROANE
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B K & i7a thht | S
1=f€gE (PEIE, FHHAL
GIE 2 [/ fFEERIIEA) INTCON][7] RW-0
0= (MREE A 2 2200
1= fERe
PEIE | IM& R (B IR FRE LS ) INTCONI[6] RW-0
0=xH (M)
TOIE Timer0 iz 7 INTCONI5] Ox0B RW-0
INTE | PA2-INT ShEBehlif 1= e INTCON[4] R v
= " 0= XM (FTLHREE)
PAIE | PORTA i [0 2Z5 {1k Hr bR INTCONI3] RW-0
TOIF TimerO it R ETFRES AL 5 INTCONI2] RW-0
INTF | PA2-INT $MEBeh AR S (1) : E‘Zs (#i7%) INTCON[1] RW-0
PAIF | PORTA i O 4k sh AR EAL T INTCONIO] RW-0
7 9-2 INTCON %7788

BFR K& H7FsS | Hbht ShE
EEIE EE S5k T PIE1[7] RW-0
CKMIE LIRCHIHIRC 3z XA 5 B, H B 1= {E8E PIE1[6] RW-0
LVDIE LVD = 0=%H (FTHeEE) | PIE1[5] OxeC RW-0
TMR2IE | Timer2 5PR2[CED PIE1[1] RW-0

= 93 PIE1&7%E%

BFR K& H7FE | thit SE
EEIF EEPROM B5EpARA{L PIR1[7] RW-0
CKMIF LIRCFIHIRCAZ X KA TE A AR L 1= Yes (§if5) PIR1[6] RW-0

PEy————e 0x0C
LVDIF LVD FhEfiFRESAL 0=No PIR1[5] RW-0
TMR2IF | Timer2 5PR2 LA FREAL PIR1[1] RW-0
= 9-4 PIR1&7%H%

BFR K& EHiFee ikl ShE

/PAPU . PORTA L4y OPTION[7] RW-1
1=2F/xHE 0= WPUA #=#|
- 0x81
INTEDG PA2 HHf. OPTIONI6] RW-1
1=_EFR 0 = NF&E
PORTA I/O ¥t (75 mE13EH)
TRISA 1=8N\ (KAHFIEEH) TRISA[5:0] | 0x85 | RW-111111
0 = XM LR/ THL
IOCA PORTA s LI HHf IOCA[5:0] | 0x96 | RW-000000
1= {8 0=2%xH4
7 9-5 OPTION, TRISA #1I0CA %7758
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9.2  PA2-INT 1 PORTA i O 25k, by
2 PA2-INT PORTA i (31t b
BB 1XPA2 PAO — PA5 (%iA61Mi@iE)
/10 &E TRISA[2] =1 TRISA[x] = 1
HihigE INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF
k& AR TS (Zik—) 0—-18 1-0
EERMSE? No FEEE

% 9-6 PA2-INT #1 PORTA i A4k itz B8 X 7

PA2-INT #1 PORTA i O Z 4k b HIMER 1/O iy, MAEXT PA2 &M . WRIGEIEHE, PA2-INT
BEREBITMEAELE. PORTA inOT BTN EEIFENR LT, 3T PORTA im0 4L :

1. BWAFTERESFEIR O L PEHiES T (@idiE PORTA).
2. H@ABFEUE, WMAFTERESHERECENERFEMPAIF.

3. MIANFEHRMBIFLIZ(ENE PORTA HIEE) B EH A THLRNESEZEF, MRAEPAIF E/FIZE
% PORTA HIFERRim O W F AR L 5. HisOFREFEHABEERN, PAIF AI@diESE

538
Busx I0OCAX
D
EIOCA
EN
PAIF &1
D
EPORTA
EN
X D
Instr.Clkor
SLEEP EN
& 9-2 PORTA #3559
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10. PWM
P1ADT
P1AzP P1Az
N S
P{R T
P1ADTACT
P1AZNP — PiAzN,
é\ pls @ D
=) g
. @ > R e Q
P1xyP Pixy
® < s ¥ Q
= ‘>R ar Q
TMR2 . |
# EQ
PR2ACT P1XDTACT
-
x=B,C,D
N » y=0,1
zZ=0
PR2 P1xDT

E 10-1 PWM ZI4EE
PWM #F1% :
o 4 FXEHALERE (H Timer2 ##l), BRI HZSEERy PWM Ei&: P1A, P1B, P1C, P1D
o BE 1 HAEAMEL: /P1A
o 1 RFERXIEHIHPWMIEE: P1A, /IP1A
o 16-bit I PEE
o T EPWM MIE R MRS
o HAIABNERINENZMEPENFESH
o PWM3 1 PWM4 AJRRSTZE] 2 4 1/0
e XOR/XNOR £ 2 IhaeHit
o MEMBERARR
o HRKPEHHEN
o FARMAT=HFERNENLSEIT
SLEEP #X TH) PWM i#{f — FEZHATSLEEP KR, RE Timer2 RIFE{T(S1H B 7.3
Timer2), B PWM f£gE, P4 PWM E—ERIFEIT. ™ Timer2 WFEAE SLEEP Ti&1T, HAETHIEAR

EFEIE SR, R SLEEP X T Timer2 Bahxi], 4 PWM B RIFEFN SLEEP RAIAYIK
A

N o
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101 PWMHEXFEFERLE
Timer2 EHA Timer2 i+#2% Gkt .
MSB LSB MSB LSB MSB sp | EXME
PWM1
WM P1ADTH | P1ADTL P1DC
PWM2 PR2H PR2L | TMR2H | TMR2L | P1BDTH | P1BDTL -
PWM3 P1CDTH | P1CDTL -
PWM4 P1DDTH | P1DDTL
2R itk bit 7 bit6 -0 EHI{ERW)
PR2H 0x92 PR2 @S 8 i 1111 1111
PR2L 0x91 PR2 EHAIK 8 fiL 1111 1111
TMR2H 0x13 Timer2 it#&5S 8 fi 0000 0000
TMR2L 0x11 Timer2 3K 8 fi 0000 0000
P1ADTH 0x14 P1A &ZLEE 8 fi 0000 0000
P1ADTL OxOE P1A &=EUAR 8 i 0000 0000
P1BDTH 0x15 P1B &ZLtkE 8 fi 0000 0000
P1BDTL OxOF P1B &5ZSEEAR 8 fi 0000 0000
P1CDTH | Ox1A P1C 5=EtEE 8 1 0000 0000
P1CDTL 0x10 P1C &==EEIR 8 1 0000 0000
P1DDTH 0x09 P1D 5=LtkE 8 fiL 0000 0000
P1DDTL 0x08 P1D &==EEIR 8 1 0000 0000
P1CON 0x16 P1AUE P1DC (3tXRtia)) 0000 0000
# 10-1 PWMBIFRE
B8 S Mt fEge W
ChoO Ch 1 ChoO Ch 1 ChoO
PWM1 PA3 - P1A0OE - P1AOP
IPWM1 PA4 - P1AONOE - P1AONP
PWM2 PA4 - P1BOE - P1BP
PWM3 PA2 PAO P1COE P1CALT P1CP
PWM4 PA1 PA5 P1DOE P1DALT P1DP
2 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit0 | Hifit | EfE(RW)
P1BR1 P1DSS [1:0] P1D2SS [1:0] P1CALT | P1DALT P1CSS [1:0] 0x19 | 0000 0000
P1OE | P1COE | P1BOE | P1DOE - P1C2SS[1:0] P1AONOE | P1AOOE | 0x90 | 000- 0000
P1POL | PICP | P1IBP | P1DP - - | - P1AONP | P1AOP | 0x99 | 000- --00
#+ 10-2 PWMEIHRM (1= &ME,0= IEE) fMiMHFELEA (1= 88, 0= XH)
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X =0, F&E =1 S5(XOR) = 0, F5(XNOR) = 1 .
Cho Ch 1 Cho Ch 1 5 2 ke
PWM1 = = = = N/A
IPWM1 - - - - N/A
PWM2 - - - - N/A
PWM3 = = = = N/A
PWM4 - P1DF2E = P1DF2 P1B xor/xnor P1C
2 Mot bit 7 ~ bit 2 bit 1 bitd | EfE (RW)
P1AUX | Ox1E = P1DF2E P1DF2 00

F+< 10-3 PWM £ 2 Ihae

I

A it | EfE

nfa

2R 4 i PWM @_JE@_FFH S

1 = PR2/PIXDTy & (a7 B4 2 B HiEIPR2ACT 0
PR2U XDTy SRAHE BN A HE) % T2CONO[7] | 0x12 | RW1-0
P1XDTyACT

0=FHERBEEEH

1=45188 (B I %%
P1BZM HSE (Buzzer) R, S0%mEEL T2CON1[3] RW-0
0=IEE PWM &R

— — 0X9E
P10S 1= Bk (One pulse) 1&x T2CON1[4] RW=0
0= EFEEHFER
F+ 10-4 4 3 PWM BRiEHE R ThEEEH
&M Ak HFee it | ShiE
PWM #EE
000: 21 #FER) ZEThEE 100: LVDW = 1 or BKO =0
P1BKS | 001: BKO =0 101: LVDW =1 or BKO = 1 P1BRO[6:4] | 0x17 | RW-000
010: BKO = 1 11x: B IEEFERIZEINRE
011: LVDW = 1
PWM B ER
P1AUE | 1 = 4¥ELEWERRET, PIBEVT BaiEE, PWM BepER| P1CON[7] | 0x16 | RW=0
0 = LS &t EMRAT, P1BEVT HIESEE, PWM ER

* 10-5 PWM BN ZERIMBEER

AR K& Hizes it | E41E
P1BEVT ] P1BRO[7] | 0x17 | RW-0
1=VYes ($if7, HEWEF) 0=No

® 10-6 PWM BBEEHRZESNM
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ZF | bt | bit7 | bité | bits5 | bit4 | bit3 | bit2 bit1 | bit0 | EEERW)
P1BRO | 0x17 | P1BEVT P1BKS [2:0] P1BSS P1ASS 0000 0000
P1BR1 | 0x19 PIDSS | P1D2SS | PACALT | PIDALT P1CSS 0000 0000
P1AUX | OX1E - P1DF2E | P1DF2 | --—- —- 00
HIET, SIMBERE et
Cho | Ch 1 ’
PWM1 - = (100 = EE:
P1ASS 00 = 1A, 00 = &5,
/PWM? 01 =18 % 0’ 01=0
PWM2 P1BSS 1x =8 8 “1% 1x = 1
PWM3 P1CSS P1C2SS" Zipixxp =0, i£4# “0"=0
PWM4 P1DSS P1D2SS!" pixxp =1, Z#H 0"=1

* 10-7 PWM & 4 & FERT RO H RS
10.2 E§HR

4 % PWM BIEMERAEREEHN Timer2, HANLEFER 4 PNEHNFEINT

e Axor4dx 154Esh
¢ HIRC
e LIRC

BiRERIEE1FES R B 7.3 Timer2.
10.3 [EHA (Period)
PWM FEHA Timer2 8 PR2 (PR2H + PR2L) E#ASHFERE, W AR 10-1:

ARX 10-1  PWM BIET = (PR2 + 1)*Track*(TMR2 TR SHE)

4 Timer2 BN HIER S FSE TMR2 5 PR2 18347 :

o Timer2 BYEEAFN HZS L FF 82 (PR2ACT # PIXDTACT)# &3
o« TMR2#E%, Bl “TMR2=0".
« P1AQ, P1BO, P1Cx, P1Dx #itHiBiE 17.

10.4 GHZE (Duty Cycle)

4 & PWM ¥ E BRI GZSEE, BHENAY 2 x 8-bit F7FEE (P1xDTH, P1xDTL) i8E. P1xDTH A5 8
S PIXDTL A{% 8 fii. FITFAERAINEHiZIt, PIXDTHH P1xDTL HERE AT AR EHNB N .

PWM Bk (Pulse width) F1gZsttk(Duty cycle) 23IH A 10-2 #1 AR 10-3 HEBH:

/R 102 fEFE = PIxDT*Trex(TMR2 53 5E)

AR 10-3  LZ5E = P1xDT + (PR2+1)
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10.5 3E[X (Deadband) Efig]
| EIER | Bk
pre S ) —_
P1AX L——-ﬁ — —
RX EX KX
P1AAN — T
X RX

& 10-2 PWM ZE[XAFEATE

R P1DC # “00 0000”, P1Ax #1 P1AxN (/P1A) BRBIS3E#IAE F=E R, IR E)E) 75t X Rt
8. BMBKTEM SRR . FEX ERTES A Timer2BF 4 E A it SRt shiR

10.6 #FEF|ZE (Fault-Break) IhgE

4 BEPWM H X IFPERIZEThEE. —BAXEHENEENH, BREMREEG—ERFE, PWM LIS
RIBHIGE—EREFAERS. TMR20ON T2 &0, MEMESHATUATIIEGEZ—:

e BKO=0

e BKO=1

e LVDW =1 (LVDDEB f&gEiE#l, AT LVDW RUIER)

e LVDW=1,BKO=0

e LVDW=1,BKO=1

S¥: P1BEVT A#PESEMHIRA L. LVDW IN§ifE, KA LVD BUSSRTELIEER.

HFEFIZER MRS - MEEXZER, PIx @B TUAMARS(EME), fiHiZEsxiTERK. 5,
P1C1, P1D1 BI&rEH HIKRSHIIEHIIZE S HMAE 1/10 1E.

AR - REMMERIEEY, PIBEVT EFAMIESHT. RALSIERHIRRE, PIBEVT A7
WIS HE.

BEEREN - KEHIERER, Timer2 #FIETHE. HHEEHERRE, Timer2 BNEFLLRE
. 4 3 PWMBIHLATRINEERBNERENR, &N PWM HBiLUAHRESER.

10.7 FERAMSSHFERNET

BEEAfE S HER AN EREAN, EBRIEFERPR2U REHIZAESIEH, SUWEET—1TE
HAZRETHEHES SEEBY.

e 54 A% PR2 #1 P1xDTL, PIXDTH &8, M xxxACT MG
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Timer2 tHX & EF85

P1xDT —|>—— P1xDTACT

PR2U_WR1 _I_Y\
TMR2_MAT _ﬂ/
TMR20N

PR2 — PR2ACT

10-3 Timer2 HGEENEH

B S = FEFONETEE R A RHRERBAELTRLD PWM BLHEER], BNREIFEEL
—/NEERLERAT A B HNX L FF 2R (5 A B E Timer2 AUSHERLL RGiRT8h Sysclk REERT) MATGELE
ARIFARIIER, ERIEESE xxxACT FFsaMER S AIERREE.

TMR2_match ]

PR2H E[F

PR2L FF | 00
PR2ACT EFF | FFF

# 10-4 PR2ACT {E#E#Hk FFF (HAZE{E A FO00)

Et eI AE— N A AT IR E I BIEH PR2 1 xxxDTx &F1F8%.
10.8 PWM it

EMST — 4 IRIBST HEERIPWM @iEP1A, P1B, P1C, P1D, AJRRETZEIA[EEY1/0O 3Bl PWM3 1 PWM4
A5 BIRRETE] 2 A 1/0, PWM1 1 PWM2 B4 RIBRESE] 1 4~ 1/O.

HNSE% (Buzzer) R, — MHBEAHA (2*(PR2+1)*Tr2ck *(TMR2 149 55i1E). P1A, P1B, P1C, P1D ¥4
H 50% 5 ZSEE B 50K
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P1A [ [ B
P1B | | | ] L] L L[

P1C I I I .
o[ L 1 7 1

Buzzer - P1A, 1B, P1C, P1D \

—

& 10-5 #£I52RETCAYH A &
BEOPML - P1A, P1B, P1C, P1D R =% — R B A k. E
&: [P1C1]# [P1D1] A5,
10.9 (P1B, P1C) KI5 2 Thgetith

PA5 = P1B xor P1C (8(P1B xnor P1C, £ “P1DF2E”, & 10-3).

P1DF2

. P1DF2E
P1DALT
P1C TRSIiS
P1D P IE PAS

PORTA5

10-6 55 2 ThEEM LS AIER

P1B | | |
P1C
P1B xor P1C (PA5)

10-7 P1D HYZE 2 THiEERT &
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11.  %{E EEPROM (DATA EEPROM)

FT60F21x

BRERA 128 x 8-bit B9IESH L MDATA EEPROM 72X, HMII FEEFX. EIBEHEX R
EEXRYANL 100 AR AIEEIES#HITIE/SiAl], SXRANEEEEANRNEAA 1 4 byte (8-bit), %
BriEN (page mode). ER/RIZSLI T BB ER, TEREES, UTHEERMREBTE. AtS
BIEAERAEIT, 1% CPU HiTHEMIES, EZERH#AN SLEEP K.

HRMERE 2 MeCHMEY, MERIEFEEMEATwrre-cerrom (3 ~ 5 ms). HANEBBMR,
Et A FERMINESE, BIATXEEPROM XFITEMRFNHIZ. SHIETTRENS BN/ P ETIRES
fiL EEIF,

X HiELEiE (sequential READ) S(iE 4L 5 (sequential WRITE), Bt S ]i%/ S £Ruws 5 8 $hHE R a9 it

R ZE Vpp 2 Vpor, CPU BIRJ7E 8 MHz / 4T BUiRE T &1T, E=ia FEZFRE 1.5V £ & . MEDATA
EEPROM EREEHIEEIE (Voo-write) Bme TARARZE A& A& Voo-wrre 73 5 1.9V F12.2V. iSDATA
EEPROM 2 At & i BB BR#!(Z15 Vop-reap)o

111 DATA EEPROM 1% &&= LE
ZFR K& e ik ShE
EEDAT | DATA EEPROM #i& EEDAT[7:0] | Ox9A | RW-0000 0000
EEADR | DATA EEPROM it EEADR([7:0] | 0x9B [ RW-0000 0000
DATA EEPROM B1{#&E (bit 3)

WREN3 | 111 = F5e, EREEE X 000 EECON1[5] RW-0

(Btp) =xiA
WREN2 | DATA EEPROM E{f&E (bit 2) EECON1[4] RW-0

DATA EEPROM B4R AR5 T

WRERR | 1 = f1ik (%% MCLR 8% WDT £1i) EECON1[3] | 0x9C | RW-x

0 = IEE5EM
WREN1 | DATA EEPROM Ef£4E (bit 1) EECON1[2] RW-0

DATA EEPROM ig#s i {ir

RD 1= VYes (fR# 4 4~ SysClk A, #&E =0) EECON1[0] RW-0

0=No

DATA EEPROM Ei##i{ir

WR 1= BH—REXBEAHEITH EREEEHR 0)| EECONZ[0] | 0x9D | RW-0

0 = 2R

#* 111 EEPROM <A PiEHIF F:S
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FT60F21x
ZFR R HiFes Hoit SHE
1= 1&g
" PEIE, EEIE &)
IE e laalil ( INTCONJ[7 RW-0
G 0=2F%H [7] 0x0B
(MRS S 2200 0x8B
- " 1 = {$kt (EEIE &)
PEIE IMZ BT INTCONI[6 RW-0
* 0= %H (KR o]
e 1=1{Fge
EEIE EEPROM E 52 ik H i PIE1[7 0x8C | RW-0
7 0= %H (R | o
EEPROM E5mk e = o
EEIF N FERLRER | 1= Yes (5#5) PIR1[7] 0x0C | RW-0
*’TIQ,\11L 0 = m

#F 11-2 EEPROM R if{E g AR AL

11.2 5 DATA EEPROM

—_

®E “GIE=0";

2. ¥l&F GIE, MR “GIE=1", WEELE (1);

3. 1 EEADR 5\ H#rithit;

4. 1k EEDAT BABFHIE;

5. i&E “WREN3, WREN2, WREN1”=“1, 1, 1", HEBMRISIEHRIFIIRE;
6. ZMENMEE “WR=1" LIBEIE (BUIEHLE);

7. YmIESTRR (RIERTENESR Twrire-eerrom) f&, "WR” 1 “WREN3, WREN2, WREN1" #8344 BzhiE
0;

NS

BCR INTCON, GIE
BTSC INTCON, GIE

LJUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR ; MLy 0x55

STR EEDAT ; #HEH7 0x55

LDWI 34H

STR EECON1 ; WREN3/2/1 [1& 1
BSR EECON2, 0 : BEIE

BSR INTCON, GIE ;GIE E1

E:

1. BEIEEAFTi(byte) NidIREIE 2 5 KEEHRTFT, BHEEFD.
2. HRIBIEEHITHE, XData EEPROM #ITIERIEE SBULELA RIEIR.
3. WNRYIZITALAT, WREN3, WREN2 st WREN1 EE—#E 0, ET/URIERIFEM EEIF #RE(L.
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11.3 i DATA EEPROM

FT60F21x

B EFRUS N EEADR F178, REBNE (‘RD =1"). EEPROM HiBE T—MESHHEA NS
N EEDAT %728, EMT—%i5SRIANEE. EEDAT HERFFRFULERE T RIEHGHRIE.

3% DATA EEPROM RURBIFEFIAT :

BANKSEL EEADR
LDWI dest_addr
STR EEADR

BSR EECON1, RD
LDR EEDAT, W

12. HFRXE/SRP

12X (PROM)M##ZEEPROM(DROM)RIEL B A £ Xi%RIF. ILRIFTNGER IDE FEEITEZFERE.

AR Ihee ZRA
CPB PROM #1 DROM £ [Xig{R$F X 7]

® 121 FHXIE/ERIPVGBUEESTFS
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FT60F21x

13. $E4 % (INSTRUCTION SET)

SCHREE I by RSAL
NOP TiRME None
SLEEP FNSLEEP #&5 0 — WDT; Stop OSC IPF, ITF
CLRWDT SEEIR (B5) 0 — WDT IPF, ITF
LJUMP N Fo skt N—PC
LCALL N AR FIERF N — PC; PC + 1 — Stack
RETI MBI [E] Stack — PC; 1 — GIE
RET NFIEFIRE Stack — PC
BCRR, b BEERRW bAE O 0 — R(b)
BSRR, b BEFERRM bE 1 1 - R(b)
CLRRR BEFERERBE O 0—-R z
LDR R, d (MOVF) | ¥R %%l d R—d z
COMRR, d R MR IR —d Z
INCRR, d R+1 R+1—d z
INCRSZ R, d R+1, &5RA 0 Mk R+1—-d
DECRR, d R-1 R-1-d z
DECRSZR, d R-1, &R% 0 Mk R-1—d
SWAPRR, d HEHEESRR WEFTHH R(0-3)R(4-7) —
RRRR, d R Wi EIRAR R(0) — C; R(n) R(n-1);C > R(7); | C
RLRR, d R wF R AEH R(7) — C; R(n) — R(n+1); C —» R(0); | C
BTSCR, b ok, £5R% 0 Mpkd Skip if R(b)=0
BTSSR, b i, RA 1 Mg Skip if R(b)=1
CLRW BIESHERWE O 0->W Z
STTMD % W RZ=E%EZ OPTION W — OPTION
CTLIOR ®E /0 FEEH|FEFRTRISr | W — TRISr
STRR (MOVWF) | % W =ZIR W - R
ADDWRR, d W 5 R 810 W+R—d C,HC,Z
SUBWRR, d RE W R-W —d(R+/W+1-d) C,HC,Z
ANDWRR, d W 5R#5 R&W —d Z
IORWRR, d W 5 R 188 W|R—d Z
XORWRR, d W 5R B8 WAR—d Z
LDWI | (MOVLW) | JF3B0#%E2] W - W
ANDWI | W 53 EI% 185 [&W —> W z
IORWI | W 537B0% | #H5k [|W—W Z
XORWI | W 53ZB% | T3 AW — W Z
ADDWI | W 537B0% | 480 [+W—>W C,HC,Z
SUBWI | SENE IR W I-W—->W C,HC,Zz
RETW | iREl, $§IEN% | FEIW Stack —» PC; | -» W

#® 131 37 % RISC S
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FT60F21x
FER HiR
R(F) SFR/GPR #biit
w TESES
b 8-bit Z7FER / RAM Syt
|/ Imm (k) hva=lE
X Rz, ERTLA 08 1
d 1= EREMEIFEFRER/RAM
= EREWRE W
N #z s Xttt
PC R e
IPF R ARERAL
ITF FBRHAR AL
TRISF TRISr 7%, r ATLARA
C HAL /B
HC s/ EEA
Z 0 PRAEAL
#= 132 #BERFE
A RS 5178 Mt | E4E
z 1= STATUSI2] RW-x
0= No
HC STATUS[1] | 0x03 | RW-x
1= 1&14, AR &AL 0
x83
0 = R, =BT
ﬁu /1’514 (ADDWR ADDWI, SUBWI, SUBWR): &8
C i STATUS[0] RW-x
1 = 4, "JZ5E1‘*1_L
0 = R, =&
F 13-3 HERSHFREM
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FT60F21x

14. 45PkINEeE7£5% (SPECIAL FUNCTION REGISTERS, SFR)

B 2 WFHRINEE T 785 (SFR):
o IMAKEEZES: HIGEFZAMEE (Integrated Development Environment, IDE);
o HPEHES;

141 WBHEESTES

Options *
CPE : |Disable -]
MCLRE PaS -

PWRTEB: |Disable
e ETEEE
rosc:  [INToscio 7]
ROCTRL:  |Latch
LyREN:  [Disable |
MeTEE:  |Disable

LYRS : 2o -

[ BEEIAI (TRRmIE TR )
e B

& 14-1 B IDE RENHBURES TR
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FT60F21x
A IhkE ZRIA

CPB PROM #1 DROM £ [Xig{®3p K]
MCLRE ShNER 1/0 B K]
PWRTEB | LEIERtERTEE(PWRT), #iGKE B EEINER~64ms K]

WDT

- SWDTEN
WDTE o [FRE (IESAREELL) -

o H3544%%] (SWDTEN)

° . ol eI 1 {2 T =, fRiase -
FosC EC: PA3 (+) ?;ﬁl‘nr&ﬁﬁthiﬁﬁ)\ GEE: FZETRISA[3]=1) INTOSCIO

e INTOSCIO: PA3 #1/0

% TRISx =0 (M {FgE) B, iF PORTx HFFEEHIREE
RDCTRL o MINITFEE nfan

o HLp&AS

LVR

o {FgE o
LVREN XK

o Bid15S4EH] (SLVREN)
MBTEB MCLRE E{LBEh#¥IRtECE X7
LVRS 744 Veor BBIE(V): 2.0/22/25/28/3.1/3.6/4.1 2.5

£ 141 VIR ECESERE (A IDERE)
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FT60F21x

14.2 HPREES
BAREESR, SR INEEFESS(SFR)DMWE 2 4 bank . FEifRFESE, LMLt BFERNAE bank.

———— ———— —_—

0x000
BANK-0
_.OxO7F _ SFR
0x080 SPACE
BANK-1
_. OxOFF__ _

14-2 [E)#EF

E AR bank BFIERZEHIMIES, Eit—LEMH SFR ERTEMEE 2 1 bank 1, LURDHIHRE,
XL 2 4 bank I AT HERERRLSH.

it 2R bit7 | bite | bits | bit4 | bit3 | bit2 | bit1 | bit0 SiE

0, 80 INDF £/ FSR MBI HIRFMESEHITIAE (EYIESES) XXXX XXXX
2,82 PCL 2FITEE (PC) {K 8 fir 0000 0000
3, 83 STATUS - | - JPaee | mF | PF | z | HC | © —=01 1xxx
4,84 FSR EiEF ute4t S ERS XXXX XXXX
A, 8A PCLATH - - = BFEITHE (PC) &5 fififese ---0 0000
B, 8B INTCON | GIE | PElE | ToiE | INTE | PAE | ToIF | INTF | PAIF | 00000000
0x70 — Ox7F XXXX XXXX
OXFO — OXEF A3t BANK SRAM [X

%+ 14-2 2 M BANK LGSR
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FT60F21x
st 2 bit7 | bite | bits [ bita | bit3 bit2 | bit1 | bito s
0 INDF £ FSR MAEXHIBEFMH=EEHITIAE AEYIESER) XXXX XXXX
1 TMRO Timer0 it#25 XXXX XXXX
2 PCL ERIH =K 8 fu 0000 0000
3 | sTaTUS - | - | pPaee | | PF | z | Hc | ¢ ——01 1xxx
4 FSR BEF e HERE XXXX XXXX
5 | PORTA - | - | epas | paa | Pa3 | pPa2 | pPa1 | Pao ——XX XXXX
6 Z - T
7 _ -
8 P1DDTL P1D A=t &HHFSHEE 81U 0000 0000
9 P1DDTH P1D &=tk &HHFESES 8 1L 0000 0000
A PCLATH - - = ERitHEs b5 uniFEs ---0 0000
B | INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
Cc | PIR1 EEIF | CKMIF | LVDIF - - - TMR2IF - 000- -—0-
D FOSCCAL = = FOSCCAL [5:0] —=XX XXXX
E P1ADTL P1A H=LEHFRI 8 1L 0000 0000
F P1BDTL P1B h=tb HESHFE 8 1 0000 0000
10 | P1CDTL P1C G=bE&HF=R1K 8 fu 0000 0000
11 | TMR2L TMR2 [7:0], TMR2 & 8 {i 0000 0000
12 | T2CONO PR2U TOUTPS [3:0] TMR20N T2CKPS [1:0] 0000 0000
13 | TMR2H TMR2 [15:8], TMR2 & 8 {i 0000 0000
14 | P1ADTH P1A =L HESHES 81 0000 0000
15 | P1BDTH P1B 53t EHES 81 0000 0000
16 | P1CON P1AUE P1DC [6:0] 0000 0000
17 | P1BRO P1BEVT P1BKS [2:0] P1BSS [1:0] P1ASS [1:0] 0000 0000
18 | WDTCON | LVDP = WCKSRC | WDTPS [3:0] | SWDTEN | 0-00 1000
19 | P1BR1 P1DSS [1:0] P1D2SS [1:0] | P1CALT| P1DALT | P1CSS [1:0] 0000 0000
1A | P1CDTH P1C M=StbHHRE 8 fif 0000 0000
1B | MSCON - | - | - | - |s.ren|ckmave | ckenTi [ T2ckRUN| ---- 0000
1C | SOSCPRL SOSCPR [7:0] 1111 1111
1D | SOSCPRH = = = = SOSCPR [11:8] ——— 1111
1E | P1AUX - - - - - - P1DF2E | PIDF2 | -———--—- 00
1F | TocONO - - - - TOON [ TOCKRUN|  TOCKSRC [1:0] ———- 1000
20-3F = XXXX XXXX
40-7F SRAM BANKO, (64 Bytes) 432tk 0x40-0x7F XXXX XXXX
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FT60F21x
it B HR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
80 INDF £/ FSR MABXHIRFEMSIFHITIAL JEESFS) XXXX XXXX
81 | opTioN | apu | INTEDG | Tocs | TosE | Psa | ps2 | pst | Pso | 11111111
82 PCL ERIH =K 8 fu 0000 0000
83 | STATUS - - | pPaee | mF | PP z e | ¢ —-01 1xxx
84 FSR [BEF e HERE XXXX XXXX
85 | TRISA - - | TRISA [5:0] 111111
86 | TKCON - TKCHGS[1:0] | TKEN | TKCHE[3:0] ~000 0000
87 - N ———— ————
88 | PSRCA - PSRCAS5[1:0] PSRCA4[1:0] ——— 1111
89 - N ———— ————
8A | PCLATH - - —~ Rt HES 5 udiFEs ---0 0000
88 | INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF | 0000 0000
8C | PIE1 EEIE | CKMIE | LVDIE = = = TMR2IE = 000- -—0-
8D | LVDCON = LVDDEB LVDM[1:0] -——--100
8E | PCON LVDL [3:0] LVDEN | LVDW | /POR | /BOR | 0000 0Oxqq
8F | OSCCON | LFMOD IRCF [2:0] - HTS LTS - 0101 -00-
90 P10OE P1COE P1BOE | P1DOE | = P1C2SS[1:0] P1AONOE | P1AOOE 000- 0000
91 PR2L PR2 [7:0], Timer2 BEJHAZ 88K 8 i 1111 1111
92 | PR2H PR2[15:8], Timer2 AHiZ 25 8 i 1111 1111
93 - N ———— ————
94 - N ———— ————
95 | WPUA - - WPUA [5:0] 111111
9% | 10cA - - IOCA [5:0] —-00 0000
97 | PSINKA = = = = = = PSINKA[1:0] | ———-- 00
98 | SCKCFG | SCKEN - - - - - SCKOE - 0-—- —-0-
99 | P1POL P1CP PIBP | P1DP - - - P1AONP | P1AOP | 000- --00
9A | EEDAT EEDAT [7:0] 0000 0000
98B | EEADR EEADR [7:0] 0000 0000
9C | EECON1 = = WREN3 | WREN2 | WRERR | WREN1 = RD | --00x0-0
9D | EECON2 - - - - - - - WR | ———— ——- 0
9E | T2CONT1 - - - P10S | P1BzM T2CKSRC [2:0] --—0 0000
oF = e ———— ————
AO-EF = XXXX XXXX
FO-FF SRAM, 15 8] BANKO’s 0x70—0x7F XXXX XXXX
Z* 14-4 SFR, BANK 1
5I H
1. INDF T 2418 &F=%;
2. RBIHRRFEELM;
3. AEMNKRIUMBFESF[LHITEIRE;
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14.3 STATUS #7F:8%

FT60F21x

i K& & i7an it | SfifAE

% i#[X (bank)iE$E L

PAGE | 0 = Bank 0 (0x00h — 0x7Fh) STATUSI[3] RW-0
1 = Bank 1 (0x80h — OxFFh)

EIH I\, kS lL

/TF 1= FHRE, #1477 CLRWDT 8¢ SLEEP 5% STATUS[4] RO-1
0=%4% WDT i@
P FRAR L

IPF 1= FHRENEHHITTCLRWDTHES STATUS[3] RO-1
0 =#\{TT SLEEP #%

0x03
Z STATUS[2] | 083 | Rw-x

STATUS[1] RW-x
1= @i, ‘JZiHaLL
0 = Rithr, &L
1&14 [ {E{L (ADDWR ADDWI SUBWI, SUBWR):
C : L L STATUSJO] RW-x
1= 1&14, ‘JZiHaLL
0 = R, sifE{u
F+ 14-5 Status 7738
7

EHMFEFER—H, STATUS RESFERUATLUEAEESHERSFR. BMR—FF0 Z.
HC 3 C 1_7[3’]1’ L LISTATUS fEAB#RE 7R, MBAMX=MHNSREFHEEL, Z, HCHC
MRAZEHEERZMATMHE 1 305 0. A, HHIT—FLL STATUS (EABHREFRMESE
STATUS R A A Be STEAFR—H .

#WREA BCR., BSR, SWAPR f1 STR 3543ki%{E STATUS 758
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14.4 PCL f1PCLATH

FT60F21x

FBFXRH 1/ Page (1kW), 7EPage BIKE (Ox3FF)I&EIRE] Page HIFF 3 (0x000). 54 Aot
B 11 41, sESHE 2kW. LIUMP #1 LCALL ZKBkitiesd, T="E PCLATH.

BFIT#E(PC)A 11 %, HIK 8 fIkBEAIEEMPCL F75:%, & 31_L(PC[1O 8])3k8 PCLATH, F
ATEIEEE. £ S0, PCI#E 0. B 14-3 R T EE PC EMNAMIER

10 87 0 10 87 0
PCH PCL PCH PCL
A A Y
3 8 ALU result 11
PCLATH<2:0> I OPCODE<10:0>
PCLATH PCLATH
Instuction with PCLATH as Destination LJUMP. LCALL

& 14-3 #£#H PC BEMARIER

BITEALL PCL H7288 0 BinE F R Me SHEIRHEIZF 145 PC[10:81{i# PCLATH MZFRENK.
EAEBDERENS 3 155 A\PCLATH SEEREXIZFITHE PC L BHE.

TH LIUMP 54 2B E2F1THEE PC MARZE(ADDWR PCL)RSEIA. Fiti@id gy PCL &

FRORMAEBIEHRREIEF 7 ROATE LIUMP)RRAFANEE. RE PCLATH & AR ML, 0

RRIKEKRT 255 £45<, AURFHEIMULARK 8 AIERMFEM OxFF iH#HREZ) 0x00, ABAE
RRAEIRMIE S R AR BARitE 2 [8) & £ IR EIR, PCLATH whuiEig.

INDF N E2YIEFEAEMNZEFSE, %7 INDF #T3R UG48S iut.

EAIEF INDF HEs0012, Lhr LR HiEEFES 785(File Select Register, FSR)FrigEIHI B T (T
ZEN. [E3EXT INDF #HTISH@E%RE 0, [BHEX INDF #ITE IR ES S B RIE(AT st S IR SRS
i),
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FT60F21x
15. ESHHHE
151 1RERE&H
LB R B T B e e e e s e e e s e s e s e s e e s e eseraeen ~40 - *85°C
L B R B BT 2. oo e e s e s e s s eseeranen ~40 — *105°C
B R B L oo e e e e e e s s e e s e e s e s s s s ~40 — *125°C
TR B B oottt ettt ettt e et e e e et e e neeens ~40 — *125°C
B IBEE B .o ve e et e e e e e e e e e e e e e e e Vss-0.3V — Vss+6.0V
B BTN e e e s e e Vss-0.3V = Vpp+0.3V

ba o

1. g bk “WRIRSH” FAAENTER, TSI RERK XA,

2. FRIESIERRA, PTAHFEERNKFMAS 25°C, Vop =1.9 - 5.5V,

3. AUPRREFFEERETHIHE, HIFREAHEAREE. FRIESIER, £~ME~RR 25°C.

15.2 T1E44

S w=ME | BEBME | |RXE | B &
- - 8 MHz | -40 — 85°C, Vop=1.9 - 5.5V
Fsys (SysCIk) 4T
- - 16 MHz | -40 — 85°C, Vbb=2.5-5.5V
47T - 250 - ns SysClk = HIRC
184 EH (TinsTRCLK) y
4T - 122 - us | SysClk = LIRC
TOCKI 0.5 * Trock + 20 - - ns T4y 5
ST RO E 10 - - ns | BFsin
Max. 20 and
TOCKI i ANEH - - ns N=1,2,4,...,256 (Fiysna
N HA (Troo+40)N (Fi 47 571E)
B ERFFRE (Torn) - 8 - ms | 25°C, PWRT disable
HNERENRLIKATEE (TmcLrs) 2000 - - ns | 25°C
WDT B (Twor) - 1 - ms | Fissntt = 1:32

E: Trock x&=¥EEH TOCKSRC FriZ ARt sh B HA.
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FT60F21x
15.3 POR, LVR, LVD
tHBE{i (POR)
i =IME ARG RAE =272 £
lror TAEER - 0.14 - WA 25°C, Voo = 3.3V
VpPor - 1.65 - \ 25°C
REBEELL (LVR)
¥ =/IME BRE RAE =R E3a
lvr TAEERIR - 13.54 - HA 25°C, Voo = 3.3V
1.94 2.0 2.06
2.13 2.2 2.27
2.42 2.5 2.58
VLR, LVR E{E 2.72 2.8 2.88 % 25°C
3.01 3.1 3.19
3.49 3.6 3.71
3.98 4.1 4.22
LVR delay 94 - 125 us 25°C, Vop= 1.9 - 5.5V
{REBEM (LVD)
i R/IME BRE RAE B £
lvo TAEEER - 21.4 - MA 25°C, Voo = 3.3V
1.16 1.2 1.24
1.74 1.8 1.86
1.94 2.0 2.06
2.33 2.4 2.47
Vivo, LVD H{& 2.62 2.7 2.78 25°C
2.91 3.0 3.09 %
3.20 3.3 3.40
3.49 3.6 3.71
3.88 4.0 4.12
LVD delay 94 - 125 ns 25°C, Vop=1.9 - 5.5V
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FT60F21x
15.4 /O igOH
S m/ME | BAEME | mXE | B M
Vi 0 - 0.3* Vbp Vv
\m 0.7* Vbp - Vbb \Y
FER -1 - 1 WA | Voo= 5V
PA4-5 Lo - 3 -
SEER S PA4-5 L1 - -6 - A | 25°C Voo=5V,
m
(Source) PAO-3 L2 - -18 - Von = 4.5V
PA4-5 L3 - -24 -
SEEg LO - 53 - 25°C, Vbp =5V,
&FE”IL PAO—5 mA DD
(Sink) L1 - 67 - VoL= 0.5V
Mk iva=2N ] - 20 - kQ -
15.5 TAEHR (loo)
HAME @Voo
5% SysClk L
A y 20V | 3.0V sov | T
16 MHz - 0.519 0.542
8 MHz 0.266 0.390 0.405
4 MHz 0.222 0.324 0.336
EEEN (4T) - Iop mA
2 MHz 0.201 0.290 0.300
1 MHz 0.190 0.274 0.284
32 kHz 0.117 0.175 0.182
Sleep &1, (WDT-OEF, LVROFF) - 0.077 0.099 0.112
Sleep &3\ (WDT ON, LVR-OFEF) 32 kHz 1.163 2.464 2.574
Sleep &1, (WDT-OFF, LVR ON) - 12.116 17.318 22.299 MA
Sleep #&3t (WDT ON, LVR ON) - 13.094 | 19.494 | 24505
Sleep &1 (WDT-OFF, LVROFF, LVD ON) - 18.454 21.402 24.840
i Sleep &3\ Iss BIMK 45 /0 " E UM NERFHIMEETHIZ] GND.,
Rev2.02 -62 - 2021-10-22




FT60F21x

15.6 HEBIRF

AR SHTR %2E (LIRC)

MK &3 LIRC i£#F 32 kHz (LFMOD=0).

M &/ME BRIE BAE BiL 4%

INER ST 30.4 32 33.6 kHz | 25°C, Vbp= 2.5V
FEREZHTEE -2.0% - 2.0% - -40 — 85°C, Vpp = 2.5V
Fifi i JJ5 F R TR (L SE -3.5% - 1.0% - 25°C, Vop=1.9 — 5.5V
lure TYEERIR - 2.0 - pA | 25°C, Voo = 3.0V
BENETE] - 4.6 - pus | 25°C, Voo = 3.0V

AR SR %es (HIRC)

¥ R/ME HRE O =X va £
SRERSE 15.76 16 16.24 MHz | 25°C, Vop= 2.5V
BERE T SEE -8.5% +4.0% 6.0% - -40 — 85°C, Vpp = 2.5V
REER R E T LSEE -1.0% - 1.0% - 25°C, Vop=1.9 - 5.5V
lnre TYEERTR - 51 - pA | 25°C, Voo = 3.0V
BEhETE] - 25 - us | 25°C, Voo =3.0V
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15.7 Program #1 Data EEPROM
S8 /ME | #BBE | FKE | B £
Vooreap | Program/Data EE iEH £ Veor - 5.5 \Y, -40 -85/105°C
Program EE B [£ 25 - 55
VDD-WRITE \ -40 -85/105°C
Data EE 58 [E 1.9 - 55
100 k - - 25°C
Program EE &/ X # 40 k - - 85°C
10k - - 105 °C
Nenp cycle
1,000 k - - 25°C
Data EE #/5X# 400 k - - 85 °C
100 k - - 105 °C
1k REBERF
20 - - @ 85 °C
Program EE ¥UiER =
10 _ B 1k REBERF
T g |[@105°C
RE 10k RIBSIE
20 - B @ 85 °C
Data EE B {x#F Y
10 _ _ 10k RIBE
@ 105 °C
TwRITE Data EE BH[g] 3.0 - 5.0 ms -
IPrROG Data EE 4##ZH 7 - - 300 BA | 25°C,Vop=3V
15.8 EMC 454
ESD
el &=/ME sAE mAE ==Fiva £
VEsp HBM 4000 - - \% MIL-STD-883H Method 3015.8
VEsp MM 200 - - V JESD22-A115
Latch-up
e &=/ME sAE mAE B i
LU, static latch-up 200 - - mA EIA/JESD 78
EFT
S m/ME sAlE mAE Br 1
VEFT 5.5 - - kv Voo (5V) 5 GND BB E: 1uF
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16. $FEE
F FMEETHEE, UESE, REE~R.
17.0 1 et TR R S T S A L e T e : ____________________ : ____________________________________________________________ :
P F— T AR S S—
& | | |
< | ! |
@ 160 e e !
@] F 1 1
7 URUNSHIRURURIES  EPSSIESISRaN. TEPISUTRSPISS SHRSSISIA .. SISn——— :
15.0 1 1 1 1 E
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
16-1 HIRC vs. Vpp (Ta= 25°C)
e e B
33 _....................-................._..L...._......._._____;_._____._......._..A_..._..............a;
= :
. |
5 |
2 |
o] |
@ : ?
28 1 i 1 1 E
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
& 16-2 LIRC vs. Vpp(Ta= 25°C)
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ALY e S R S R AR R e s s :
% J0 NN S— S SN S— |
<
E
= T e
2 5.5V
i — —33V
0.0 i 5 i i i
0 4 8 12 16 20
Fosc (MHz)
16-3 Ippvs. Frequency (4T, Ta= 25°C)
20
o 1B e s e e i
3 | | | .
b=
s ! . . . . . :
5 40 4 A— SR A AR
= : : : | | ' | 5.5V
14}
o — —33V
w 1 1 1 1 1 1
: : : : : : -—-=20V
05 ISR i S R Sy -
0.0 . ; ; ; ; ; !
-40 -20 0 20 40 60 80 100
Temperature (°C)

16-4 Sleep Current (Isg) vs. Temperature
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SO At e D e e
T R e e
E
I | | 85°C
o | | | | | | | | | |
L. I S I e R S S S S 25°C
= =40
80 f ...............................................
-100 : ; : : i : . : : :
4.0 41 42 43 4.4 45 46 47 4.8 49 50
VOH (V)
16-5 |o|-| VS. VoH @LO = -3mA, VDD = 5V
1 (I S N e e I R — e
i JULUN N INONENIN S WS SN " NS . SO
T A0
E
T | , S
Q | | | | | | | | | |
B0 [ T T T T 25°C
= = .40°C
70 J PSS N SRR MU S— AR SO S S —
-100 : | | | : : . : : :
4.0 41 42 43 4.4 45 46 4.7 4.8 49 50
VOH (V)
16-6 |o|-| VS. VoH @L1 = -6mA, VDD = 5V
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g T ~
E - = ! ! ! ! ! ! ! !
- E E E ! E E E E E E o 8aC
Q ! i e s e ! i ! e e
B0 e e 25
= =.40°C
P, AN S SRS SN — AR SN N SN S—
'100 T T T T : T T T T 1
40 41 42 43 44 45 46 47 48 49 50
VOH (V)
16-7 |o|-| VS. VoH @L2 = -18mA, VDD = 5v
E = | e e T s Sl e L L e
E
o o | - - 85C
Q ! i e s e ! i ! e e
B0 e e 25
= =.40°C
P, AN S SRS SN — AR SN N SN S—
'100 T T T T : T T T T 1
40 41 42 43 44 45 46 47 48 49 50
VOH (V)
16-8 |o|-| VS. VOH @L3 = -24mA, VDD = 5v
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100 T w w A < A I | R o d . == |
E L e
10 N TS T TS N N N S S
5 5 5 e
v
I O R At T R S
E 5 -l : . : : :
: N ) o B R
L R e £ e S S S 25'C
L 27 5 | | | | | . T 85
. 15 ‘ : : : ! : : !
1 e i | 1 1 1 1 1 1
R R e
L2 | | | ' | : ! : !
£
/I
D : T ; T : T T T T ;
0.0 0.1 02 03 04 05 06 07 08 09 1.0
VOL (V)
16-9 |o|_ VS. Vo|_ @LO = 53mA, VDD = 5V
100 T w w | A A T =i~ S B S
: : HERY Sy
5 | g
80 e TR/ A~ .5 SR SRR
: e
: s
| .
. . . : s
: ! : [ ! ! : : :
E | | - | | | | | |
=l 5 s : 5 5 5 5 5 5 T T 7-40°C
o : < ; : : : : ] :
40 g 25°C
f L : i f f i f f f R
: s : : : ; ! ! : : 85°C
: vV : : : : ! : : !
¥ r'd ! |
20 4! T« SRS S — AUSSSSRE SN SRR SRS S
P :
Ve .
4 ?
7 :
D T T T T i T T T T 1
0.0 0.1 02 03 04 05 06 07 08 09 1.0
VOL (V)
16-10 |o|_ VS. Vo|_ @L1 = 67mA, VDD =5V
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17. HEEFER
A B ERA A SOT23-6 F1 SOPS %, AAHERTEEWMT:

SOT23-6

I

|
//‘
\\_-\

i

.
T
L
|

Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A — 1.300 — 0.051
A1 0.040 0.100 0.002 0.004
A2 1.050 1.150 0.041 0.045
A3 0.600 0.700 0.024 0.028
e 0.920 0.980 0.036 0.039
el 1.850 1.950 0.073 0.077
b 0.350 0.450 0.014 0.018
D 2.820 2.920 0.111 0.115
E 2.650 2.950 0.104 0.116
E1 1.550 1.650 0.061 0.065
L 0.400 0.500 0.016 0.020
L1 0.25BSC 0.010BSC
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Dimensions (mm) Dimensions (inches)
Symbol - ;
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.270 (BSC) 0.050 (BSC)
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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4th Floor, Building 11,
Zhongke Innovation Plaza, 150 Pubin Road, Jiangbei New District,
Nanjing city, Jiangsu Province

Tel: 025-58101616
Fax: 025-58263220

http://www.touchmcu.com

* Information furnished is believed to be accurate and reliable. However, Fremont Micro Devices (SZ)
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 (SZ) Corporation.
Specifications mentioned in this publication are subject to change without notice. This publication
supersedes and replaces all information previously supplied. Fremont Micro Devices (SZ) Corporation
products are not authorized for use as critical components in life support devices or systems without
express written approval of Fremont Micro Devices (SZ) Corporation. The FMD logo is a registered
trademark of Fremont Micro Devices (SZ) Corporation. All other names are the property of their
respective owners.
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