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Fremont Micro Devices

FT60E21x

8-bit CPU (EEPROM)

37 & RISC #£%: 4T
16 MHz / 4T (Vop = 2.5)
%3i& 8 ISR

Memory

PROGRAM: 1k x 14 bit (RIS 1R
DATA: 128x 8 bit

RAM: 64x 8 bit

8 ERE

BARZR: Hex &

T1EEH (5, 25°C)

L VDD (VPOR < 19V) VPOR -55V
(@it POR Bzhif%E, 0°C LIE <1.7V)

o TIEREFR "40-785°C

e {% Standby 0.2 yA

e WDT 2.5 pA

o EEER (16 MH2) 136 pA/mips
S &Y

o 10 HREERH (typical)

e >204% /85°C 77fi& (typical)

e ESD>4kV

e EFT>55kV
PWM (Total 4)

S #7E SLEEP Fi&fT

H41@EE (HEEEH) -
v RN HEEE, R

1 MEIE (%X 2 4N 1/0):
v BiMEIH+IEX
Bai&PERIZE (1/0, LVD)

XOR, XNOR £ 2 ThE

B RRORIRT

HENG SRR

Timers

WDT (16-bit):  7-bit 5557

Timer0 (8-bit):  8-bit T4 57

Timer2 (16-bit): 4-bit 4 50 /3 5355
%7 SLEEP Ti&fT

LIRC, HIRC, 1 or 4x {34144}

Rev1.01

I/O PORTS (%3& 6 4 1/0)

o FHEPH

e 2/NI/ORER: 3,6 0r24mA  (5V, 25°C)
e 2/MNI/ORER:530r67mA  (5V, 25°C)
e 64N 1/0: rh /Mg R

LR ETE

e SLEEP

e LVR:20,2.2,25,28,31,36,41 (V)

e LVD:1.2,1.8,2,24,27,3,33,36,4 (V)
(LVD R AR 1% AT 1 0 R 4 A\ EL AR AR ThiBE)

RYGRA38 (SysClk)

e HIRC SN %2x
v’ 16MHz <+1.0% typical (2.5-5.5V, 25°C)
v A
v 1,2,4,8, 16,32, 64 5350
o LIRC RINFERERNERIRH 2T
v' 32 kHz 3% 256 kHz
o EC/MERRTHRIMA (I/O HN)

ERFEHE (IDE)

e F Lt (OCD), ISP

o 1 AMNREMHMTS

o BB, HIF, BY, BITH
HE

e SOT23-6 SOPS8

2022-09-21




Fremont Micro Devices FT60E21x
FERiEERMER%
S 110 EES
FT60E210-Uab 4 SOP23-6
FT60E211-ab 6 SOP8
4 a=R;RoHS b =B; Tube
=G; Green =T; T&R
|_ T T T T T _l B:  Tube
6. 8-hit T- T&R
F:  RoHS
Type Version G:  Green
0:  GPIO E: EEPROM (empty)
1 ADC A Packaging
2: Touch B (empty)  SOP
3 LCD Code Size 0D:  DIP
1. 1k # of Pins E: S50P
2 2k 0: 6 7 28 F- TQFP
3 3k 1: 8 a8 32 L:  LQFP
4. 4k F: 10 9 36 M MSOP
g: 8k 2 14 A 40 M- QFM
A 10k 3 16 B: 44 Q-  QFF
G: 16k 4: 18 C: 48 T  TS550P
520 D: 64 U 80723
B 24 E: 100 H:  DFM
MCU F~@ilES
Rev1.01 -2- 2022-09-21
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XIS A SE
HHA kR R
2022-08-24 1.00 kR
2022-09-21 1.01 BB EIR
-3- 2022-09-21
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Fremont Micro Devices FT60E21x
H%
(£ L SRS 7
Tod BB ettt 8
1.2 SIBMEIR - FRIIBENZE oot 9
P2 V(@ . TS 10
2.1 O IR A B TR RE LR et 12
2.2 MOBERE ..ot 13
T o =< L A (210 ] = TR 14
T I o =<1 SRR 14
B, BRI L oottt 16
A1 R B IR B R L e 17
4.2 REENHL (Brown-Out RESEt, LVR / BOR)....cccciiiiiiiiiiieciese ettt 17
43  AEBEIESEANL (lllegal INSrUCHON RESEL) ......vveeececeeeeeeeeeteeceee e 18
44  FI'VAEREE (Watch Dog Timer, WDT) BAi......ccccoiiiiiiiercceec s 18
45  HMEB IO BREEENAL IMCLRB ..ot 19
4.6 M _ERERIZERY oo 19
ST == R oy o= (A4 ) OO 20
5.1 LV D R B R R R oot 20
B. IR BEAI RGEATHN .ot 21
6.1 PR BB R T B TR R L i 22
6.2  PIEBATEIARIN (HIRC TN LIRC) .cuiiiieeeeeecececeeeeee et en s 23
(R I =i 10: D W (=) ISR 24
6.4  HIRC, LIRC H1 EC EFSBIPIEBETIIR ..o 24
(I3 o DL T (1 1 (@ ) SRR 24
FA =5 = UL =285 TR 26
7.1 FBIVAEREE (Watch DOg TIMEr, WDT)...cuoieeeeeeeeeeeeeeceeeeeeeeee e en e 27
711 WDT R B TERE R e 27
7.2 WDT BIEERIE R oo 28
7.1.3 £ Timer0 A1 WDT ZIBJYHE I IMEER .....ooovvccccccec s 29
7.2 TEETEE O (TIMERD)....oiuieieeieeeet ettt ettt ettt se ettt e se et et ean s ete s esetenn e 30
7.21  TIMer0 BB TR L oo 31
7.3 TEBTEE 2 (TIMERZ) ..ottt ettt an et te s tenn e 32
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Fremont Micro Devices FT60E21x
7.3.1 TIMEN 2 A R B TR BT L ettt e e et e e e e e e e e e eee s 33
7.3.2  TiMer2 BB AU B IR IE oo 34
8. SLEEP REARFRTN (POWER-DOWN) .....cooiiieeeieeeececece ettt enenenne 35
8.1 TN SLEEP......o oottt ettt ettt n et aens 35
8.2 M SLEEP HRIEER ........oviuieiiceceeeecece ettt ettt 36
9. FHET (INTERRUPTS).....ooiiieeccecectetete ettt es sttt n s s sasseaeteteses s et s s s s s nasananen 37
T =2 b 1= 2 = N AR 38
9.2  PA2-INT F1 PORTA SR ZE LA ...t 40
T =LY Y TP 41
O VYV = B = 2= 5 I NSRS 42
10.2 B R oottt ettt ettt ettt e et et ne et tene s 44
10.3  JEEA (PEIOU) ...oouieeieeeeeeeee ettt ettt ettt ettt et ne et s 44
10.4  fZSEE (DULY CYCIE)..uiuiitiieiiieeecee ettt ettt 44
10.5 FEX (Deadband) BTFIE] ........ccccceeiieeeeeeeieeeeeeceeeee ettt nen 45
10.6  HIFEFIZE (FAUI-Break) AL ...ttt en s 45
10.7 I H R T B TR R T oot 45
10.8  PWM I ..ottt ettt ettt s s en e e e et et a et 46
10.9 (P1B, P1C) HUEE 2 THEEHIEE «.ooooooeececeeeeeeeee ettt 47
11. B3E EEPROM (DATA EEPROM) ......ooouiuieieceeieieieeeieeeeeees e e te e sasas s ess s sasasssseananenssnannnans 48
11.1 DATA EEPROM FH R B TEBE R oottt n s 48
11.2 B DATA EEPROM .....ooiecieeeeeeeeeeeeee et n s ans s neneneneans 49
11.3  FE DATA EEPROM ...t n s n e aas s enseennenenseeans 50
R = OO 50
13. 8L (INSTRUCTION SET) ..oiiieeccececeeeeeete et eete e seses st s s s s ensnenessnasseseanensnsseanennans 51
14. $55KINEE S 1728 (SPECIAL FUNCTION REGISTERS, SFR) ....coiviiieieieceeieeeeeeessenesesesseseseessnnes 53
I o O o= =R 53
(== ) k= 3-SR RRRR 55
14.3  STATUS Bi RS oottt ettt ettt ettt et et et e et et eae et et e et et e s esesennane 58
144  PCL HI PCLATH....oieeeee et ee ettt n s en e ees s nseesneneneeeans 59
ST OO 60
LT 1S TR 60
T I = OO TTRRRR 60
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Fremont Micro Devices FT60E21x
(LI =T BN/ = S TV o TR 61
15.4 VO FHIIEEER ..ooviieeeii ettt ettt ettt s et a et ettt n et et e et et ns 62
LSRR === (Y OO 62
LN 5 5 1= 63
15.7 Program Fl Data EEPROM..........cccouiiiiieiiiieie s sie sttt ee e e e sneeeesneennennee e 64
L I = Y T = OO TR 64

T = 3 OO 65

L. B B R ettt ettt ettt ettt e et et ne 70

o8 o SO 72
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Fremont Micro Devices

1. GHgHEEFSIA

Reset
< + <|':|
— Clock
C:{) control
<::> Timers | <
{(—)| PROM
(%)
T <
B|—| LD
—
CPU =) DROM (=) 5 ——| wo
(n L
SRAM <+
— — VY Y
<_r\_
4_
OCD BUS —~ OCD
¢ .
N
1-1 RGEHIER
FAERS IR
) ik
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
OCD On Chip Debug
I/10 Input / Output
Rev1.01 -7-
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Fremont Micro Devices FT60E21x
1.1 5| E
ISPDAT/PLDO/PALL [ |1 @ 6 | 1PAO/[P1C1]ISPCLK
GND[ T 1|2 FTB0E210-URT ¢ | jypp
SOT23-6
BKO/INT/TOCKI/P1CO/PA2 1|3 4 | T 1PA4/ELVD1/P1B/P1AON/CLKO
B 1-2 SOT23-6
vDD T |1 @ 8| T 1GND
MCLRB/[P1D1)/ELVDO/PA5 |2 FT60E211-RB 7 | IPAO/[P1C1]/ISPCLK
CLKO/PA1ON/P1B/ELVD1/PA4L T |3 SOP8 6 | [ JPAL/P1DO/ISPDAT
CLKI/P1IAOPA3 [ |4 5 |1 1PA2/P1CO/TOCKI/INT/BKO
& 1-3 SOP8
Rev1.01 -8- 2022-09-21




Fremont Micro Devices FT60E21x
1.2 S| IR --- 3R ThBE S 3
Ihge ETPUN 5| %TRZ GPIO 6 pins 8 pins
. VDD 5 1
=2
GND 2 8
PA5 2
. PA4 4 3
L3, PA3 p
GPIO BEHN, oA 3 c
HEH
PA1l 1 6
PAO 6 7
LD . ELVDO PA5 2
ELVD1 PA4 4 3
il CLKO PA4 4 3
REz EC A CLKI PA3 4
Timer0 Af§h TOCKI PA2 5
ISP-Data
ISP Bt ISPDAT PA1 1 6
ISP-CLK ISPCLK PAO 6 7
SNERE AL istivd /IMCLRB PA5 2
PA2 15135 iy PA2-INT PA2 3 5
PA5 2
PA4 4 3
PORTA PA3 4
" " TN
s O 24k i PA2 3 5
PA1 1 6
PAO 6 7
PWM1 P1A0 PA3 4
(3EX) /PWM1 P1AON PA4 4 3
PWM2 P1B0 PA4 4 3
PWM3 P1CO PA2 3 5
[P1C1] PAO 6 7
PWM4 P1DO PA1 1 6
[P1D1] PA5 2
PWM #FERIZEHIN BKO PA2 3 5

Rev1.01

® 11 1RIEED KR 5 RHEIR

2022-09-21




Fremont Micro Devices

FT60E21x

2. /0 ¥m A

RIBEAEIRE 2R, FT60E21x RIITSHHREZH 6 N 1/0 5|8, PORTA (6). 3 2-1 FIH TERH I/0

S| BT RE -

To LVD
(fX ELVDx)

—") & PORTA—/L‘
~J
D

IOCAX
Q
5 IOCA—EN VDD
b gPWPUX | 2
5 WPUx—EN
P1xOE
BUS
TRISx Plx (\éll);D (\é[l)f (\E_IID;D \%D
D Q
> > > 110
S TRISx—{EN —> _I-'D : ; : ix PORTX
5o} PORTX
5 PORTX— EN > ) (B (I
L
P =
B 2-1 PORT i OZ5HEE
Er B 110 SIS EBLLTINGE (& 2-3, ]| 2-4):
o HFHi e F5EH
o HFHA
tesh, #R53 1/0 BB LA THRINGE :
1. RFIEXSIBE (ISP-Data, ISP-CLK), BEHREREE, FTEERE.
2. &1 IDE Fmik#E, BESHVBKEERMEIINEE & 2-2):
o IMNERETERIMA (CLKI) o RLZIMNPEEN (IMCLRB)
o AERETERIAIE
Rev1.01 -10 - 2022-09-21




Fremont Micro Devices FT60E21x
3. BiLIES XM /0 SIMEHITECERMEMMIIEE, A9 A 3 2!
a. ¥HFHH
e PWM
b. FHA
o PWM #ERIZE o IMNERIZBHET (INT)
e TimerO B§higi N e GPIO i Ok Hhitf
c. &N
e LVD/BOR
ISP N HFIO | IRER | EHER
5| B it B g AT LVD PWM s (mA) (mA)
PAO CLK v PWM 3 v 18 53
PA1l DATA v PWM 4 v 18 53
PA2 TOCKI V+ INT PWM 3 v 18 53
PA3 CLKI v PWM 1 v 18 53
PWM 2 +
PA4 ELVD1 3,6,24 | 53,67
i \ PWM 1N \
PA5 v+ /MCLRB | ELVDO PWM4 N 3,6,24 | 53,67
i BKO = PA2 Vpp=5, Vps=0.5
£ 2-1 /0 imOIhEE

. PA4-PAS5 %% 3 t4ATEC EIRERIREIEE S (B “PSRCAX’, 3k 2-4) F1 2 ¥4A[fD B3 5IR
e (B “PSINKAX", & 2-4)

Rev1.01
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Fremont Micro Devices FT60E21x
21 /O wAMEXFERLE
ZFR Ihee A
X TRISx = 0 B, 1§ PORTx FEEEHiRE{E
RDCTRL o MINBITERS M ifEes
o IMHBiTEES
MCLRE ShNER 110 B KA
o EC: PA3(CLKI) ##IMERESEIN CEE: TR E TRISA[3] = 1)
FOSC . INTOSCIO
e INTOSCIO: PA3 J 1/0
F+ 2-2 IO HEMBKELEST TS
2R bk bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 SNE
TRISA 0x85 - TRISA[5:0], PORTA 75 [E#5#l --111111
PORTA 0x05 - PORTA #5758 —=XX XXXX
WPUA 0x95 - PORTA §5_E# --111111
PSRCA 0x88 - PORTA EHRIRE -——-1111
PSINKA 0x97 - PORTA ERRIRE | —— — 11
IOCA 0x96 = IOCA[5:0]: PORTA i AT EIE E --00 0000
OPTION 0x81 | /PAPU ‘ INTEDG TOCS ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 ‘ PSO 1111 1111
& 23 /O HEXAAFERMNUMENE
ZFR RS HiEa bk SME
PORTim A F it (75 i)
TRISA PORTA 1= %7 TRISA[5:0] 0x85 | RW-11 1111
0= fFgE (kML)
1= XH#F#E PORTA LHIINEE
IPAPU ) N OPTION[7] | 0x81 | RW-1
0= _EHhif WPUA =5l
55 R
WPUA PORTA 1= {£&e WPUA[5:0] | 0x95 | RW-11 1111
0= X
PORTA PORTA BB S FeS PORTA[5:0] | Ox05 | RW=xx XXXxX
PA5 A (MA) PSINKA[1] RW-1
PSINKA 1=67 0x97
PA4 0=53 PSINKA[O] RW-1
IR (MA
PA5 RELA (MA) PSRCA[3:2] RW-11
PSRCA (00)=3 / 0x88
PA4 (01)=6/(10) =6 PSRCA[1:0] RW-11
11) =24
® 2-4 IO BXAFEFER
Rev1.01 -12 - 2022-09-21




Fremont Micro Devices FT60E21x

2.2 /O Bt &

1 PORT iw [, HFRBEAENINEEEUT 3 MRR@ER 2-5):

o §5EH o« HF
o HFHN

Ihe EERTTIN kv HFia wE
ISP-DATA Oon Off on (BHRNE, ZIIES
ISP-CLK On Off Off (BHERNE, PRIES
IMCLRB on fativ) Off (MR LECE, 2BRIES
AT e (ZHE) Off on (MR LECE, 2BRIES
CLKI (EC) on (FTIE) Off (MR E, ZBEIES
LVD off @ Off Off TRISx =1
Timer0 B4 On (FTi%) Off TRISx =1
i 2R 4k F i on (RTIE) Off TRISx =1
PA2-INT on (AT i) Off TRISx =1
BKO on (AT i) Off TRISx =1
A on (FTIE) Off TRISx =1
PWM On Off On TRISXx =0
HFHL on Off On TRISx =0

#z 25 O EEMREMARSERS
e
1. TRISx=0: ‘Bt Fae, “Eh” BE1XH (2B WPUX).
2. TRISx =1: ‘B4t XM,

3. 1 PORTimMIXEXN LVD IR, HHFN" « “Eh” ThEEWBaNXA. 2 LVD MATEZHED
EENEE Z B YR EAR, SRIARSIEFBEN “HFMN" TIEXHA, FEit PA4 F1 PAS TNXFE
#R o BFIEEA LVD A .

4. “/PAPU =1" XHIFrE PAX s O/ “55_LF1" Ihie.
5. /MCLR {£8E: PA5 BI85 EHiThee BahiERe (2B WPUA[5]); i PORTA[5] BIER “07,

6. X} PORTx #iEMMHEEFS#TEHRIE, /0 in IS MEHEMAIZIEET. 6 D 1/0 HIESFEt
BRI, SRELBRIT E-18K-B HEIE, BISLIEE PORTX in O HifFsSE (Mt aiih
N), RE1EY%, BER PORTX MiEES7EE.

7. WFREMBFMADGEAULEE, BENAETERMEEEFMEMBFHN.

8. H TRISx =0 At, 18id IDE FEAMAFILEL PORTx M S \ i fF =3 AV{E.

9. ZEE2ENHRLHENRM, PORTX HEHFERAKELN, (B TRISx BWEER1", AMXAMHL.
PA2-INT 1 PORTA i AT FHEIEE, ESRE EEF 9 “HH.

Rev1.01 -13- 2022-09-21




Fremont Micro Devices FT60E21x

3. THE{M (POR)

EHBEHE, Bl Voo METF Power-On-Reset BB (Veor) EFH EET Veor HIIHE. = CPU EiffT LAY,
Vop ATRE R BELIER ZE 0V,
1. 3 Vppf&T VeorFf, CPUTFRELEMKT.

a. FIBRERESHFRAEN. B TMRO. PORTX, FOSCCAL, Z, HC. C. FSR. INDF 1 SRAM
PN (B BT 14 155k INeESFR") MEMIFKRINGES T2 (Special Function Registers,
SFR) ¥4 FEMRTS. MAEMAIFFERIN SRAM, BRFEKIEEE Vop (£E] 0.6V(HEAE),
Y Voo & F 0.6V B, HIEERNAHREE.

b. FERFITHEE PC = 0x00, 1§45 FHF:S = “NOP”, #HKigsH = “TOS” (#IR).
2. % Vpp EAZE Veor ALRT, TR FHEVBHEE(BOOT)HIE.
3. WIBRHEETRE, 18415 M PC = 0x00 Hitlt FFEiIT.
BHiB(25°C) T, Vpor HELAME~1.6V, {KIE(-40°C)LEHZE~1.9V. & Vpp 2 Veor B, CPU BIAJZEARIKAY

RE 8 MHz / 2T TIEETAE, Eit Voo WIIEBEEMEEEE XM EEE. it TR HE Rk
RREE, FARAMEMTERED, HEBEERE 1.6VE, CPUMATTIIE, AMiRSEtERE

o

E:

1. Veor NAJECE.

2. POR MIBEHEBEIINATFEIRE, H Voo BERT Veor FIEIBUTE ARIRELL, A ZNE LAY
T,

31 A HEERFF

B Thae BRIA
PWRTEB | LEIERERES, #IGLECE ST G EINERS~64ms | XA
* 31 VIAKEE

A EWRECE, B IDE AERE, TaERIESEN. MRtiiEidE:
1. CPU TR fF~4ms;
2. MNESERMFEETMBNANEES FRME, 1Z3718-24us, X&FHFREH IDE NERE, 1%

BN

3. IARfERE LR ERTER(Power-On-Timer, PWRT), CPU &&= REFRF~64ms;

Rev1.01 -14 - 2022-09-21




Fremont Micro Devices FT60E21x
Mt EE

| g

| |
vo -

=1
PR —
~4ms
INEE S AR ~24us
+«———  PWRT,~tdms ———

[PWRT
RGBS (SFR, PC AP &1, EkistHir T B ALIKT)

B 3-1 LEHErRF (PWRT {8

VPG‘R -~ 1.6V-""
VDD
B8 PWRT BJ[g]

16M/ATFhREERPWRTHIE]

=1v]

L J

/IPOR

3-2 LHEERER/) PWRT &
R CPU FET 16MHz / 4T BIIRE T &1T, AEVIEWELE (BOOT)ERET Vop ST 2.5V. B
T{EsE PWRT, AI{E#IIGILE BATEIM~4ms 1IN E~68ms, MNTIZDSHEIE R ERE.
L 16MHz / AT HIRE z1TEY, RfERE LVR Bi%E Veor 2 2.5V. Fb, AIEIIESIEF] LVR [FEEEHK
SR PAANET SN Voo, TR FE—EFRE(SH“LVREN”, “SLVREN")LAPEKINFE .
E:
1. Vpp EHEEARTAUAKIE, BIMEIN Voo FIEZR Cypp 2 22 YF;
2. Vpp BAMELL 1 3 10uF FfE. BT EFT M4EEEE, Cuop < 1uF ATEER/);
3. MRALUEZBENIER, ALEIFERE PWRT LIRS CPU HIFREM ;

Rev1.01 -15- 2022-09-21




Fremont Micro Devices FT60E21x

4. A8

5 POR T, RGEfhi(system resel) 3 FLKLE. REGMA, CPURTRAIMEHER L
MEUAT s XRRLE . ERIEHEENSRZE-ams, REEFMBNEURESFHE,
SnRAELE PWRT 5HIINER -64ms, MRS RGERBH. EREEMH.

o RREUEEZESRI, POR BT HEENTEREREEMNFNBSWRIHES;
o FEFFITEIES PC = 0x00, 1845 FEs = “NOP”, Hi#iEEt = “TOS” (#kIN);

Br{AEVEIXAY OCD(ONn-Chip Debugger) #&E#R5h, FIflAZ RE SR 4 MEHIT:

1. REENL (LVR/BOR) - REeBah¥AELE;

2. IBKIESEN (BUNBARTTR);

3. BI'AERRE (WDT);

4. SMERI/O B (/MCLRB)— #nSR{E&E “ MBTEB” N|Ezh#liaLBCE ;

. MRFUESERKNAGERRE, MEEENRCEEZEBOOT) USRS EMK.

SNERE L
mciLrs [X] }c
WDT

ISleep — g1
WDT
Module

Vpp Rise
Vob Detet

Brown out

Reset RGEN
LVREN —J ) R Q ’

IREG<13:0> ]

IRERR
Detect

PWRTEB
PWRT

SOFTRST
by OCD

B 4-1 E{IBREIEE

Rev1.01 -16 - 2022-09-21




Fremont Micro Devices FT60E21x

41 EREGEMNBEXFERLE
RAENNAZHITED IDE RERE, MAsBTIESEX.

IR IhkE ZRIA
714 Veor BIE(V):
LVRS 2.5
20 / 22 |/ 25 [ 28 [/ 31 / 36 [/ 4.1
LVR
LVREN * ﬁﬁg %)
o XA
o Eid54#5Hl (SLVREN)
WDT
- SWDTEN
WDTE o [FHE (3BSTBEEL) .
o H3ELITHE] (SWDTEN)
MCLRE HNER 110 B4t K7
MBTEB MCLRE Ef/Ea#ltatic B i1z X 7]

= 4-1 ENBEXVBRKEETGES
42  XKEEHL (Brown-Out Reset, LVR/BOR)

L Voo ERERIHETF IR RER (Veor) #BiT Teor AHEIR, SMEHMAERT. Teor XEH 33 4 4
LIRC B4 /EHA (~94 — 125us, WMRKFikEEN, LIRCIEBEFR). X Voo < Veor Ff, CPU RIFRS
SEMDIRE, EZE Vop > Veor BT CPU FIE#IAHELEIZFE(BOOT).

Veor EREERLE, T Veor EATLLEE N 2.0, 2.2, 2.5, 2.8, 3.1, 3.6, 4.1V (Bl “LVRS’, F* 4-1).

VDD

/System_Reset

T
BOR BOOT

4-2  LVR #IaECER FrE

Rev1.01 -17 - 2022-09-21




Fremont Micro Devices FT60E21x

LVR RAIECERY 3 A EINEE(S R “LVREN”, & 4-1),
1. LVR f#5E;

2. LVR %i#;

3. HIESiEHIFEREE %M LVR (SLVREN, & 4-2).

S SLEEP #&X\ T, "liBidiE4 XA LVR LU RINFE. (BAMNR RS Vop AFaE, CPU R E R MREEH
S 8E LVR &5 Vop.

B K& HERs it | EAE
{iEATF LVREN Fo & pk 154 SLVREN 175 LVR
SLVREN | 1 = {#gE LVR MSCONI3] 0x1B RW-0
0= XA LVR

* 42 LVR APERE:SR
43  3AE3XIBSENL (llegal Instruction Reset)

CPU REMECHIRNERBRE, KRERXBAFTIM Voo FRE.
BRRBERANENIES, EEMEENIEEESHFRTEMIES. HIMIEEESHB=ERGENL.

44  FIVAZERSE (Watch Dog Timer, WDT) &{i

SLEEP #3X T, WDT #Hi5 S H s,

IEHERNK (F SLEEP #R3) T, WDT imthi§f i RE L. WDT ELA] A TEMIERER CPU. MR
Fr AR BT ERR WDT LUB R EEIRE L.

*F WDT HBREFIEEZFMY, B8 & 7.1 B TAEMEE (Watch Dog Timer, WDT).
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45  4MEBI/O RGENL /MCLRB

MREENEEVREUEESFS, BARBIEZE/MCLRB (PAS)M EREN{KEERE CPU B4,
/IMCLRB M@ % i — N ERE Vop, MAREIZFER Vop, W1 B 4-3 Fir, EBIKBAINERRC
EE B% AR (5O R R S N SR AR FP o

IMCLR R EMNEREFEVRUEENEBUAT IDEKE (&% “MBTEB”, & 4-1).

Voo

§ 1k
100 /MCLRB
‘L T o.1uF

E 4-3 /MCLRB £
46 W EXESMAR

B3 4 MRAEFFENAL /POR, /BOR. Time Out (/TF) « Power Down (/PF)BIAEIRE AT LUEM E— R &
SZEMRRE, B'EEREATH/MCLR REEN” 1 JEXESEM BRI, XERSHFEMITEHRE
SE 1. Efufs, BNARELEHBIER0".

/POR /BOR ITF IPF
SR PCON[1] | PCONI[0] | STATUS[4] | STATUSI3]
OX8E 0x03, 0x83
POR 0 (FRHN) 1
LVR 0 1
IEE#R T~ 3E SLEEP) WDT ittt (£11) 0
SLEEP #&XX T WDT it i (e fg) 0 0
SLEEP #23\ F/MCLR &1 1 0
I[FE#RA T 3E SLEEP) /IMCLR &1
EEESEN
B B (OCD)

® 4-3 EREXSKSIREM (- REWK)
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FT60E21x

5.

{KEEE#M/EL B3R (LVD)

LVD WTE/RIES LVR 2L, 1BATLSRRSN:
FrBIEHINA S EHER MR PIESIRE, MARVBRKEER;

AFUEHEIEE 1/0: TRISx=1; (AR PA4 5 PA5 FLE AMINERBEWIEFE R LVD N, BigOH
EARR Voo 3 GND B, AIRES B FMNRRARE);

LVD EHIEE L LVDW A 2/BOR;
B IESEEATR, BEASMERGEENL;

A8t LVDDEB fE8EH£IThEE, iEFIATE] (Tuwn) K#EA 3 2 4 4 LIRC AF$9EER (~94 — 125us, a0
BARMs%Rs, LIRCEEmFR);

LVD AR LABCE AR Voo S E AR I/O (PA4, PAS), [E& A1FI% LVD HIEBRMALL RSB IEEFER, 5
9 #4 LVDL BB/E1E(Vivprer) Z—HITELES;

A% E LVD B9tRtE, itk LVD AJYEA Viorer B9 ‘&7 30 “IR” ELERES;

E: PAS BYSMERELIINAE(/MCLRB) R ST LVD MiAThRE, BN PAS BLE mINERE L ERIRT, 18
ZBEE LVD SN INEE
5.1 LVD HXEFHEHRLE
BT R e et | EAME
LVDEN | LVD 1= {Fgt 0= %A PCON[3] RW-0
0000 = 1.8 0101 =3.3
0001 =2.0 0110=3.6
LVDL V\VD-REF 0010=2.4 0111 =4.0 PCON][7:4] RW-0000
0011 =2.7 Ixxx = 1.2
0100 = 3.0
Wy LVBP:O: i OB
1= KMEBE <Vip-rer (FHIE)
0= #¥MEE >Vivo-rer
. 4 LVDP=1:
LVDW LVD fiti%&? . ) PCON[2 RO-x
1= KMEBE > Viyp-rer (FHIE) 12l
0= ¥MEBE <Vibo-rer
FE: HLVvDP=1HLVDEN=0
B, LVDW %1 LVDIF #% 1
LVDP LVDW #R14% 1= k48 0= I~K#H WDTCON[7] | 0x18 | RW-0
LVDDEB | LVD j&#l 1= & 0= X LVDCONI[2] RW-1
00 = VDD 10 = PA4 0x8D
LVDM LVD HIA - LVDCON][1:0] RW-00
01 = PA5 11 = {x8B&E
LVDIE LVD i 1= {Fge 0= x4 PIE1[5] 0x8C | RW-0
- 1=VYes
LVDIF LVD =4 Fhl#f? L PIR1[5 0x0C | RW-0
0= No, i EHEE 5]
= 51 LVD APEEMNIRESESR
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6. IRHB/FARGHTH

RYRTHP(SysCIk) AiRIT 35S ikIF AN SRR HES HIRC, NEMEEIRHES LIRC, SiMRiR%H2E EC,
BAVEHEESER FOSC” (& 6-1) AE. REGAMITAIRITIESH—SEEANIIR S50
(B IRCF, 3% 6-2). RGR#HAT =% 1ESH$(Instruction Clock):

$54 B4 = SysClk / N; N = 4 for 4T.
Timers HREMIHIRHRR, FELAI S MRHIREITIEIT.

o Timers FRERT, HixAMIRERIGEEIAE, BE Timers BiTHIE—E#®FEX. SLEEP &R T,
AEHIRSREE AR LA . HBMMIR S SLEEP &R TREEITH, Timers 1 PWM Ihée
EI¥EE]7E SLEEP TR T1E.

SLEEP #R 415 1EE1T, MisSh#tigEil, FitikiFiESat i E AR IMEER IS
SLEEP #&#X M= T1E.

-~ SysClk
EC O INTOSC —»ys
FOSC<2:0>
8M (EEF)
4M
=
$ 2M
16M HIRC s [ 1M —
i% 500k
250k
32k IRCF<2:0>
(OSCCON)
#) PWRT, FSCM
-
32k
=8 .
2| WDT, Timer2
-
256k LIRC (~) oD

B 6-1 ZZiAteh SysClk AYBTHEIEE
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6.1 RFI/ERBXFERLD
BHR Ihe A
o EC: PA3(+) ESMNBRSHIACER: FiXE TRISA[3] = 1)
FOSC . INTOSCIO
e INTOSCIO: PA3 % 1/0
F* 6-1 FOSC VIRLELEH e
[T=1
IRCF LFMOD
SysClk ZGRTHiR OSCCON][6:4] OSCCON[7]
OX8F
RW-100 RW-0
ShEB EC R i
16 MHz 111 -
8 MHz 110 -
4 MHz 101 -
HIRC 2 MHz 100 -
R 1 MHz 011 -
500 kHz 010 -
250 kHz 001 -
256 kHz" 000 1
LIRC >
32 kHz 000 0
F+ 6-2 SysClk RGgR#FERERXHA A& FSR
B K& B iren ik ShE
" 1=Y
HTS HIRC ready ($i77) 0= Nis OSCCON[2] RO-0
_— OX8F
" 1=Yes
LTS LIRC ready (§i7F) 0= No OSCCON[1] RO-0
LIRC 1 HIRC XX &S 4 X M EER
CKMAVG | 1= {Fge MSCONI2] RW-0
0= XiF
- Al ra—————— 0x1B
B LIRC #1 HIRC B3 R K THEE
CKCNTI | 1= &z MSCON[1] RW-0
0= ZER(ENEE)
B - = - 0x1D[3:0]
SOSCPR | B LIRC EHAFREERY HIRC EEA%K SOSCPRJ[11:0] o1 RW-FFF
X
i = IFT 25 SE e oo RW—xx
FOSCCAL | AfEEAT ¥ HIRC SR AT H 788 FOSCCAL[5:0] | 0x0D
XXXX

R 6-3 HRHRRIZHIARSAL

! 256 kHz LIRC Rt WDT(£1% WCKSRC #1 LFMOD, % 7-4) #1 Timer2 (2% T2CKSRC #1 LFMOD, % 7-7) /.

> ZYAt$hiIR (RCF=000). LIRC #1 HIRC XX K. PWRT 1 FSCM 4i—f# /3 LIRC # 8 447,
LFMOD Jg{a[{&.

Rev1.01
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BT K& HFEes otk | EGME
1= {¥8E (PEIE, CKMIE iEF)
GIE Z EHiT 0= £FR%H INTCONJ[7] 040 RW-0
(MREEA 252 0m) X8R
- " 1= {F&E (CKMIE &)
PEIE M S T - INTCONI[6 RW-0
8 0= Xif) (W) "
ckmig | IRCMHIRCRIAE | 1= gt PIEI[6] | Ox8C | RW-0
— W N X -
ST B 0= %M (FMEs)
LIRCFIHIRCAZ X K/ = o
CKMIE il $—:|:+ RN | 1=Yes (§i7F) PIR1[6] ox0C | RW-0
SERARASLL 0=No

* 6-4 HBRPEIEREARSL
6.2  PIERET$4E (HIRC # LIRC)
AERESTAETSR (Internal high frequency clock, HIRC) H BRE2#&EZE 16 MHz @ 2.5V/25°C. ©HZ
B SRR T BBE < +2.5% @2.5 - 5.5V/25°C, SRETLAEER +4.0% @ 40 - 85 °C.

HIRC EEEREMXFEHITRE. HREIETESSH HIRC S EH . BRI|EIMEAIEEX HIRC
BITEHROE. HIRC B REES Fi43'FOSCCAL S E8E 4, AR IESIEMFOSCCAL KR
A HIRC SRR (BRIA 16 MHz), i steps RIELMHI(~130 kHz). FHEREITIAT:

FOSCCAL[5:0] £ N = 16000 + N * 130 (kHz)

AIER(ESTBTSR (Internal low frequency clock, LIRC) R ERUEE 32 kHz. it H Z [BIHSRIT (L 8
Bl{E < +8.5% @2.5 - 5.5V/25°C, RELLHMENE <+2.0% @ 40 - "85 °C.

LIRCFIHIRC AT ER XK — #£— LIRC AH] (32 kHz) AIfER Timer2 SN E$5 <3502 (SysClk
% 16MHz HIRC), Ltk AR EREHIhEE. BT LIRC JBE AHER, Eit BB A2 ER, Al A LIRC
KR HIRC BIThEE, LUAZIHERIAI+2%80RE R .

SysCIk

CKCNTI_WR1 [ ]

cReNTSR_k MEAHE (REL) T
LIRC-32kHz | | |

MEAS_EN |

Timer2 | 0 [[2[8[4[5L [ [ [ [ [[[[IN]

Stored in SOSCPR (Finished) [

6-2 BNERFE
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LIRC 1 HIRC XX RELIE
1. i&E IRCF =111, SCS = 1 ;SysClk %1% 16MHz HIRC (H#b37i%1% B A & E S ERK)

2. RE CKMAVG =1 A RME T, #%+F 0 /RN MFEL

3. %E TMR20N =1 M HE Timer2

4. &E CKCNTI=1 FHIEROE, BRIA Timer2 Fisrsiitk= 1, F45iitk= 1, T2CKSRC = SysClk
5. RUETERET, CKCNTI BEEZE(“CKCNTI =0"), CKMIF BEHEL(‘CKMIF = 17),

6. MEEEFNETE SOSCPR FE#E+.

7. LIRC BRiAA 32kHz, H CPU BfT7E 16MHz /4T T, NIBEAIITAC{E R 500.

e LIRC #1 HIRC ZX#AERT, ANEXF SOSCPRH/L HEEiHITER(E;
e LIRC #1 HIRC 3z X BIAERT, Timer2 TNREHE EHAIME{FE ;
e LIRC 1 HIRC ZXKHEINEES IDE AL FIXERTRE;

6.3  shEpEtEhiER (EC)

INERBFEESIEETHNEZEIER] CLKI (PA3) . 2 SysClk %3 EC #3, % POR & ok MEERR %
BERT, EC R AFEIR B AT EIEIR .

o JEE: X PA3 B{EINERETSPIINGT, FiRE TRISA3] = 1.
6.4  HIRC, LIRC 1 EC BBy ARk

& 6-3 AR FE. 213R HIRC ¢ LIRC EYIRBIER XA T AR), MIEESBEIMNIIRS
22 EEIRATE], AIET HTS 1 LTS frE i &8N RS 2= AR S

LIRC ] ]

IRCF (UOD)}-!{DDD} | HIRC 2 2he ) r

-+

J
" * "
2LIRCT S 21 HIRCT &R

6-3 i LIRC £]#2| HIRC FHFFE (Rl#aY RN tiER T EC, LIRC, HIRC ZB]#I )
6.5  RZHMEL (CLKO)
iE5354 B SCKEN 71 SCKOE 5{§ RGHT$hifit E] PA4. 5 SCKCFG R B H—EHIMRG, Fik

BT R FR SR TIRIE,

Rev1.01 -24 - 2022-09-21
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~HIFER:

LDWI 34H

STR EECON1 - 5 Z Fif#WREN3/2/1 [FlA1 £ 1

BSR SCKCFG, 7 5/ SCKEN £1

BSR SCKCFG, 1 A% SCKOE &', /#5ZH1#54/Z] CLKO (PA4) &I

CLRR EECON1 \WREN3/2/1 &0, KEEEHIIES =M% GHElE

7

1. MEBXFARGEE L, iR AR LEIS SCKEN #1 SCKOE jF%.

2. EHRETETE.

3. B& bit7 1 bitl LAS, Z1E3 SCKCFG HESMEMMS 1.

BT R HFsE ik SME
R shiaiE [SCKEN:SCKOE] :
SCKEN _ SCKCFGJ[7] RW-0
Ox = Disable
—== 0x98
SCKOE 10=Disable SCKCFG[1 RW-0
11 = Enable (4
F+< 6-5 RLRTHPHIL (CLKO)ITHISFFaE
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7. EEE& (TIMERS)
#5 3N ERE, BIEEITRERNEWDT)EAN.

WDT Timer0 Timer2
Fugrsngg (i) — 8 (5 WDT #/) 4 (1x, 4x, 16x)
THEER (1) 16 8 16
BEabngE (i) 7 (5 Timer0 ) - 4 (1 - 16x)
e HIRC e HIRC e HIRC

sl « LIRC . HEORYSH . OB

e PA2/TOCKI o 4x IR HTH

(FETIBITHER) e LIRC

*® 71 ENRFR
E: IMREFBRAERET RS, EEX TMRx ZATH LR E TMRXON =07,
LERTEREAERT, HFMARATHIESBEIITE. 15O 7E SLEEP XA T# XH, EtAgEAF wWDT.
WDT 55380185 (postscaler)F1 Timer0 BI7143 8025 (prescaler) £ A E—ME M 57 SR8 . 1ZFEHFELERER
e SEFSE L WDT 5 Timer0, {EZEREERIIIER . RMSETINRAVERT R, EoSaELER 1",

% POR ARG E (AT, B Timer0 B9t #ER5h, HibFABER AT HIER . TSRS/ N InEREIEE
B AT EH 3G EAEN E RS EFATTE 2 A0 7755155 -

WDT Timer0 Timer2
« 5TMRO e TMR20ON =0
s snes - o PSA ]l o LIRC # HIRC XX B
+ 5 T2CONO, TMR2L/H
o WDT jiith e Timer0 it o TMR2 = PR2(ILEL)
o HN/ARWL SLEEP
i srse | CLRWDT
E 5 WDTCON
e WDTCON #1 SWDTEN
EIEE 0
e &S WDTCON FMIIL \
EOEE | LRAESH _ . g; ZIFRZON = 0)§MI L _E R
o PSA il %

R 72 ERBEEHBSEMSMENERERN

—BX4% PWM BFERZE, BRESH—EREE, 2 Timer2 BIHHHIES . MO RGN IFFILE
#, AENEEHERERBIRE.

PWM £ kit EREDEEENZE “TMR20N = 07, Bidi&E “TMR20ON = 1" AJEF/E5) Timer2,
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7.1 FHINFAEREE (Watch Dog Timer, WDT)

WDT AF “M SLEEP M2 = “CPU FHEERFERZEN". Z WDT 2Tk 2 2 r0eT$h E 2Rk
R e e

e SLEEP #RT~, WDT i@Hi§fik iz, CPU SMNE#HN SLEEP RIRLE RS R/E. MEELR S
W, W RARRZEMEL.

o IEEMEA(IESLEEP RX)T, WDT ML RGEM(S5H B 4 REEN).

# Timer0
|
LIRC — xA WDT
-bit Timer0 s HRTE
HIRC WDT =] M it -j'lﬁﬂ'l:h'l
RS
PSA -
WCKSRC PS<2:0> PSA
WDTPS<3:0>

WDTE —
SWDTEN —

7-1 WDT Z&4EE
et B & SR ERTATE] : WDT-EHEA x WDT-BE98tL / WDT Rfshsiiz=, WDT J&i&H .

SFIRERBE, BT WDT Easisp—i#tdliE, SRAERNELSKEEENEHXR. £
LIRC AR 4piEET, WDT i@t Biai& &8 MR K ERBTE Jg:

216 x 27 | 32kHz = ~262 seconds.

7.1.1 WDTHXHFESFLE

R Ih&E BA
WDT
WDTE o fEEE (GESTEERL) SWDTEN #55i
o RiFHESITH] (SWDTEN)

= 7-3 WDT iZE#e LBl E 7788
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IR R HFen ik | EAE
WDT B§hiE
WCKSRC | 0 = LIRC WDTCON[5] RW-0
1=HIRC
WDT F#A
0000 = 32 0111 = 4,096
0001 = 64 1000 = 8,192
wpTps | 0010=128 1001 = 16,384 woTtconp:1] | 8 | rRw-0100
0011 = 256 1010 = 32,768
0100 = 512 (ZkiA) 1011 = 65,536
0101 = 1,024 11xX = 65,536
0110 = 2,048
1 =WDT/E4E
SWDTEN o ) N WDTCONIO] RW-0
0=WDT X (& WDTE i%£#/H SWDTEN =)
1: LIRC = 256 kHz
LFMOD OSCCON[7] | Ox8F | RW-0
0: LIRC = 32 kHz
1= S5 ECAWDTE 5 iss
PSA ) ) OPTIONI[3] RW-1
0 = PSR’ S ECLE Timer0 T4 57izs
WDT FE#Satk | Timer0 F43shitt
000 1 2
001 2 4
010 4 8 0x81
PS 011 (PSA=1) 8| (PSA=0) 161 opTION[R: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 HXAPEER

7.1.2 WDTBig&EMER

B WDTE (#13atELE S 7F88) WK SWDTEN (ARE7E8E) #8E WDT.

WDT B4R WCKSRC %% (218 i% LIRC MH LFMOD #— £t E50%), 59 5mzgH WDTPS, PSA

PSS —i2i&E. L WDT FReRT, HAETERMREBEZAE, B SLEEP B TREFHEIT.

WFEFELE WDT jth, SRR ERERE B ZHER WDT, BIERTSRER 7-2 FEER WDT E.
WDT #AEREREMF AT .
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7.1.3 f£ Timer0O 1 WDT Z [8]4]¥24> $5 2§

IR 5 SRR BE ] 43 B 44 TimerO 2 WDT /8, 7 Timer0 #1 WDT Z [B1¥]#e 5 S BRET A] BE &
ENRGIREN.

159 5T B M D EL LS TimerO $]3ZE WDT B, AFUBREU TSR :

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

BN M A ECLE WDT Y1 ZE Timer0 B, #FUBEA TR

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 TimerO scale to 16 (or any value desired)
STR OPTION
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7.2  YER}EE 0 (TIMERO)

TOCKSRC<1:0> BUS

InstrCIk —\I\' E

HIRC —

=g
Sync — TMRO |—»
TOCKI

PSA
8-bit
s snee P

TOIF

—~

PSA PS<2:0>
WDT
HediE
WDTE 16-bit -
SWDTEN wDT "r
PSA
WDTPS<3:0>

7-2  Timer0 Z5H94EE

Timer0 AJF{E I/0 “PA2-TOCKI" By EF G/ &G EEE, SItETHIERES (218 TOCKSRC).
TimerO i+ #FnERZ L ATE = TMRO[7:0] * Timer0_ #7447

TimerO i 4% & 3L P HTFREAL(TOIF), 2 75 fif & Hp b7 /i M BEERR = RGEE T BYUR T 48 Bz B9 158 BE4EHI AL (TOIE
#1 GIE).

i
1. ¥ TMRO #TBRMERM 2 NMESERIA, Timer0 {F1Hi%iE;

2. WNEMNERSMEEE, FiRE “TOCKRUN =1” 1 “TOCKSRC # 00”, LAUF Timer0 IR $ER 2154
A4t B 7F SLEEP #R NMREHIEST, BN Timer0 &S 10318, 435 E# NEIRATATHE;;

3. R Timer0 FF*F TOCKI #17i+%1, BBLMETTF Timer0, 3t TOCKI Bi/NEAHA. SMEIKATEERY
ER. FRIE TOCKI FEEIRE Trock IEFIE, T NIIEE &R H B IX L PREI S ;

TOCKI =/IME ==K v2 1%
N 0.5 * Trock + 20 ns | TN
SRR E
N=1,24,..256 (BWHH)
E3f 20 #1 (Trock+40)/IN I AE
I (Trock+40) " S In=1 (5 45)

4. %F “f£ Timer0 M1 WDT Z B HEEE" 1ES ) F 7.1.3;
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7.2.1 TimerO HXFER/LE
B R EER gk SE
. 1= {Fge
TOON Timer0 TOCONO[3 RW-1
0= % 13
N — . A
TOCKRUN SLEEP#%EST_ 1 = Yes (FTpiEIEHE £ 5H) TOCONO2] R0
TOCKIRFFIBIT 0=No OxLF
Timer0 EJ$hjE (TOCS =0)
— AR
Tocksre | 00 LRI TOCONO[L:0] RW-00
01 = HIRC
1x = {REEE
ToCS TimerOI N iR 1= PA2/TOCKI (f%lﬁ%) OPTION[5] RW-1
0 = TOCKSRC (FERTEE)
. ot s s 1= TFE
TOSE RS AR — OPTIONJ[4 RW-1
" o= tam 4
1= DS ESECEWDTE 79 5
PSA OPTION[3 RW-1
0= SSSRELERS LA Timer0 TS SHEE &
WDT FE4$itt | TIMERO T4tk
000 1 2
0x81
001 2 4
010 4 8
011 | (PSA=1) 8| (PSA=0) 16 _
PS 100 16 35 | OPTION[2:0] RW-111
101 32 64
110 64 128
111 128 256
xxx | (PSA =0) 1| (PSA=1) 1
TMRO[7:0] | Timer0 it#{& TMRO[7:0] | OX01 | RW=XxXxXX XXXX
£ 7-5 Timer0 tHX A FITHIZ 788
B TR RE S1FeE ik SNE
" 1= {FgE (TOIE ;&)
GIE =Ll INTCON[7 RW-0
0= 2£RxH (WMEELRZI) 17
TimerOjti 1= fFge 0
TOIE INTCON[5 X0B | rw-0
US| 0= % (TEREE) S .
TimerOj& 1= B&imH  (8i7)
TOIF L - ) INTCONJ[2 RW-0
AR TR AR AL 0= Xt 12
£ 7-6  Timer0 FhET{EREFNIR AL
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Fremont Micro Devices FT60E21x

7.3  XERTEE 2 (TIMER2)

T2CKSRC<2:0>

InstrCIk

R T2CK FO
o | T4y 5hies :D TMR2
HIRC —
T2CKPS<1:0 TMR2IF
<1:0> .
' o~ E B
s 2 EARSE
TOUTPS<3:0>
PR2ACT
BN
-
PR2

7-3  Timer2 Z514EE

Timer2 JEREE, WATAT~% PWM (G748, £ ET 10 PWM), 5tATF LIRC #1 HIRC X
ROETH(CKCNTI=1). AIERTIE A8 CEL AR o2 S0as it Th&e

Timer2 B4R T2CKSRC £ #F (20 R 1% LIRC N f LFMOD i#—251% 55 %), Timer2 B #h#& N Timer2
morsngR(FasRtk A 1, 4 3% 16), s snasavia it AT iEiE TMR2 588, TMR2 M 0x00 FiRiEiEH
Z5 PR2 [Itfg, PLECAT:

1. TMR2 T —/ N EHAE 131 )9 0x00;
2. Timer2 F45nggiH
3. ¥ Timer2 EHSasspnBEmEESEOSLLIEEE (1,2 .... 158 16) BER, Timer2 i@ ;

4. HEARELL TMR2IF B 1, 27l %& 5 lFn/si M\ BEAR A PREE ) BUR T #8 K2 B9 5 gE$EHIGL(GIE, PEIE
# TMR2IE);

et

1. X T2CONO #ITERIEHASEE TMR2 F&E&HE.

2. TMR2 1 PR2 #2FIIL/EH fFas. ENIFT, H{ES5 7% 0x0000 #1 OXFFFF.

3. % (“TMR20ON = 1", “T2CKRUN = 17, “T2CKSRC # 000”) B, Timer2 #£ SLEEP &R TIZRIFE1T,
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731 Timer2 HXFHEH/LE
BHR R HiFes Hdk SiifE
ARAIT2CK | 1=Y B $hiRIEFE SR
T2cKRUN | & Rj,_ es (FEr SR AR IR < R 50) MSCON[0] | 0x1B | RW-0
RFFEIT 0=No
B #1 A HAFD &5 75 b 49 BN B A S E I
1= PR2/P1xDTy £&’ | E#(E PR2ACT
PRAU xDTy &M1& B 53 5l EHE T2CONO[7] W10
1 PIXDTYACT
= ARERBIEEEM
Timer2 54345tk
0000=1 0100=5 1000=9 1100=13
TOUTPS 0001 =2 0101 =6 1001 =10 1101 =14 | T2CONOQ|[6:3] 0x12 RW- 0000
0010=3 0110=7 1010=11 1110=15
0011=4 0111=8 1011=12 1111=16
Timer2 (PWMERHIE | 1= fEEE
TMR20ON . . T2CONO[2 RW-0
X T EHE0) 0= % 12
00=1 1x = 16
T2CKPS | Timer2s 5kt 0l=4 T2CONO[1:0] RW-00
Timer2 BjhiE
- | =3 —_
Tocksre | 000 = 2RI 100 =HIRC T2CON1[2:0] | OX9E | RW-000
001 = 4x 354 AT4H 101 = LIRC
01x = {xEE1& 11x = REE
1: LIRC = 256kHz
LFMOD OSCCON[7] | Ox8F | RW-0
0: LIRC = 32kHz
PR2L PR2 BHiZF F&3{K 8 i PR2L[7:0] 0x91 | RW-1111 1111
PR2H PR2 BHiZFF&ES 8 L PR2H[7:0] 0x92 | RW-1111 1111
TMR2L TMR2 i+ #EREFEHRM 8 i TMR2L[7:0] [ Ox11 | RW-0000 0000
TMR2H TMR2 It ¥ ERF 7855 8 i TMR2H[7:0] [ Ox13 | RW-0000 0000
£ 7-7 Timer2 XA PIEHIEFRS
B K =R ed ik SiiE
=) oL al i
GIE 1= {Ee 0= 2FxiHA INTCON[7] 0408 RW-0
(PEIE, TMR2IE i&f)  (MREEFRZH00) OxBB
X
1= f£&E (TMR2IE &)
PEIE S B AR o INTCONI[6 RW-0
> 0= XM (EMW%ER) °
TMR2IE Timer2 5PR2[ILHL & i 1= e PIE1[1] 0x8C | RW-0
0= XM (FcHeEE)
Timer2 5PR2ILECHHT | 1= ILEC ($iF)
TMR2IF o PIR1[1 0x0C | RW-0
FREAL 0= AICf ]
= 7-8 Timer2 FER{EREFR AL
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7.3.2 Timer2 HHE/AIL/BIRE

TMR2H #1 TMR2L A EERIATIESRE . @i TMR2H BIAIERLE R TMR2H_buf AT Rt [EIRR, wAFUETELL

TIEBIRAF:

e X TMR2 B, %%k TMR2L, kAt TMR2H BMERF#5HiFE] TMR2H_buf, #8515 TMR2H. & Timer2
RIETEER 25 SBT4PET, FiRE “TMR20N =0" DUZ1EIH3, SABEAIE TMR2 Z BT 1 £ NOP
ES.

e ETMR2H, %5 TMR2H, LA TMR2H BEIS# %772 TMR2H_ buffer . AFFE TMR2L, LA
TMR2H #1 TMR2L BRI EFHEITHEF. Fi, ATEBESANREMTHZBNTSE, E5RME
BT, F&E “TMR20ON = 0” LS.

% TMR2H
J -
TMR2<15:8> S S >
>
T
TMR2 TMR2H_buffer g
16bit i TMR2L—e 73
TMR2<7:0> J
U, -
-
7-4 TMR2 iERIELEHIER
o
) ™~
5 TMR2H —p>
w Q
TMR2H_buffer
= TMR2
2 16bit
j
5 TMR2L
| N

7-5 TMR2 B#{ELMIER
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8. SLEEP EEER#E3\ (POWER-DOWN)

BIRERT, 548X H, 5SHUTELE, KZEBUERIEE DEEINGE. 3k 8-1 iR, FT60E21x
AR IESCPRE R BRAT AR IF N B & NMER, MEFTIRSHAN, UEEMBENIEEW LVR.LVD .\WDT.
Timers #1 PWM BE7E SLEEP &R TRIFI1E(T. BLAERBWATE B M\ SLEEP FEFIxHA, MILHE
g4 %M.

. SLEEP {2 TR S 1Z AL E &4

BT EFES"iK
EiRodin (Ja 42 %) Yes
LVR (BCE LVREN) {EaEski@ITIE 454 (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 (ERPE TIMER2)
HIRC / LIRC / EC (ERFESE A EAIRIIMEIRT)
110 (F&3E SLEEP BH{#E&E PWM, B /0 $RZFE# N SLEEP BIAVIRE)

#+ 8-1 BrigShtEpsh, HAIRRTIRIEFE KIE SLEEP 1R\ TRIFIEIT
8.1 #AN SLEEP

CPU #3117 SLEEP 5 St NEEIRIET . #H NBEARAT:
1. R WDT fF8E, W WDT BIE5inas (AR L4 WDT)FER SIS HER, HEFHAEITAT.
2. EBETFRENL (/TF) = 1.
3. IEFRENM (/PF) =0,
4. FHshiE
o IESEINETIXA.
o R Timer 7£ SLEEP TR¥FiE1T, MEFTIEARA PR HIRC, LIRC ¥4R¥FiEIT. MREAN
Timer ZEREER P Bahx A, NEHAEDRIFEEIXE, FRIELENERR# S —MRIFETH
Timer FR{EA
o IESHMhEENMELL, FLEMELRCE THEASRIESET, HEAEREERHBIFEL.

5. /0 %0

o BNR Timer2 #£ SLEEP TR#Fiz1T, M PWM HiE i%4R$F. 2R Timer2 Bzh%H, 4 PWM
By SRR SLEEP BIAVIRES .
o Hit¥FWitinO, BREFHEHEN SLEEP BIEVRSERE, KBESEHEF).

BAREZENIMRIE SLEEP RS T TIERIFAER, FERBRET.
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8.2 M SLEEP g

MBERR FPRFER 2 NEARN

o ETH}E), B) CPUE—ERBTEIFEER. EiIUERE LIRC /EAITHETHIET#E, EA LIRC EE HIRC
HINFEER.

o HETEH, Bk POR, RZEEN, XMEEMASE PR, UAK~EFRENSES, LVD, wmOXE
ki, PA2 55T,

MERERHIREE, 75 ALURILMER

1. wRFEgE, B MERSBAIMARE (SR Y 7.1 B TRENES).

2. EEEMMAGENL:
e PORFTEZEN (TEEXH])
o B /MCLRHITINBRGENL (ANRFERE
e LVREI (Wn&RfERe
3. fERerhiE (KM “£F/PHrfEse” TRIMREEINEE). FS0H B 9 i,
E:
1. MBEHER R MRERIEEE WDT.
2. HRIR SLEEP 52 /FWE 7 NOP #5<

ERIEFEAR (BIRNIT “FEBRSIEF") M SLEEP FIRERRT, LLan WDT MiliEsk £ /5 Wi
fL(GIE)RERERTE BT R IREE, T—HRIBSHEHITRR. ATBRESHIT, KR SLEEP 15
LIFwHI NOP 54,

SLEEP

NOP Il FEA BT SURAERT, NOP 158117/
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9. thEf (INTERRUPTS)

2BHE (GIE) -

Timer0 i TOIF N

TOIE — /
PA2-INT INTF ~ :D—»

INTE — / .

—10C-PAO :

IOCA0 — (BUATGIE)

PORTA #7535

. e PAIF _r\ .
— . D__D_L/ MBASLEEPHER
IOC-PAS T neig
I0CA5
(PAIE) |

PORTA i (PAIE

—

Timer2 ILEL TMR2AIF ———————
TMR2IE —
E EEPROM EEIF ——————
EEIE —]
LIRC 2t CKMIF —m———
CKMEE —

LVD PLfig LVDIF

LVDIE —

4higehdf (PEIE) |
9-1 HELEHER]

CPU X 7 MHhBfR, 574 24:
1) FESMEHET (Timer0 # 1/0)
e TimerO &
o PA2-INT (EFHIAZ TREEET)
e PORTA s OB (BRfHzH)
2) IME R
o Timer2 F/ SRS E
e DATA EEPROM B52F
e LIRC #1 HIRC XX KR
o LVD £fFITE
5Hth Timers KB, WDT i@H RS 24 hlf. BRINIE /O s, HitbhdniasRENET.
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FEERERES, PC BMEH AT "hEARSBZIEF(SR)". FETBIXHAERER & BIEH

BN FETRE AR M B FEERESRL: TOIE, INTE, IOCAX, TMR2IE, EEIE, CKMIE, LVDIE.
6 1 PAX FhHfi N —Nim O P BifEEERL: PAIE (PORTA Interrupt Enable).
HME P ERE— N R RER{EEENL: PEIE (PEripheral Interrupt Enable).

MR KA EFRBIEHIAL, AN SHAT ABERR A AREE .

Fr B hEE £ B EHFEREAIZH]: GIE (Global Interrupt Enable). SEMb{FEEEMARE, HEXHEH
T BE TR, {3 OA ft 1% M\ RERE R A IR

o P R B {5 E R A 20 S B AR s (L B B A

T ERRT AT

BENRE “GIE =07, M\mXHATET,
IREIMEAEE SR, FEFF$a%T PC nZL 0x0004 k.
REFRUIEN 1 -2 MESEHE, BEE "hEARSIEF(ISR)” FFIALIR FbT.
WIT “ANPENRE(RETI) #41RBH ISR, 7£ RETI Z Bi#AJE I 2 i AT A IR A9 P BT ARRE AL -

% ISR s, PCIREIZPHIRIAIHELE, R SLEEP 2T, MIR[EIE] SLEEP 1585 5 R IRAY
ik

EHIT RETI BN E “GIE =17, MWM{EEEFE.

i FirigiEF, RARE PC it BsifRFEEEK L. MRAPEEREFEMEENTESEW
W, STATUS FEF:5%), BT IESISXEEFMHtSANIGE SESS, ZIUER SRAMB
/G 16 1 bytes fERIGETE 728, ERETA bank 2£f3X 16 4 bytes, MAEZEL]#: bank T
A,
9.1 FETHEXFERLE
2R ik bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit0 | EL{ERW)
INTCON | Ox0B | GIE PEIE TOIE | INTE PAIE TOIF INTF PAIF | 0000 0000
PIE1 0x8C | EEIE | CKMIE | LVDIE - - - TMR2IE - 000- --0-
PIR1 0xOC | EEIF | CKMIF | LVDIF - - - TMR2IF - 000- --0-
OPTION | 0x81 | /PAPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PSO | 11111111
TRISA | 0x85 - PORTA J5[a)#%Hl --11 1111
IOCA 0x96 - PORTA im O T BT E --00 0000
#z 9-1 HEEXEHESRMIEFEAE
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B K& SRca] ik | S
1= f£RE (PEIE, &hERIhiz
GIE e L {EREGLIE ) INTCON[7] RW-0
0= 2FXHA (MEERNSZFIM)
1= fFge
PEIE | JMRZrhER (B FREALE ) INTCON[6] RW-0
0= Xif) GiREg) 0x0B
TOIE | TimerO & S 7 o INTCON[S] | o on | RW-0
INTE | PA2-INT SNR el 1= bege INTCON[4] RW-0
: . 0= XH (FcHfE)
PAIE | PORTA i 0251k & i INTCON[3] RW-0
TOIF TimerO it B ARS AL 5 INTCON[2] RW-0
INTE | PA2-INT 4hEBeh kR £t é z Lis (57 INTCONI[1] RW-0
PAIF | PORTA i O &L B P ETFRE o INTCON][O] RW-0
& 9-2 INTCON H5%

BFR K& HEEE | it SE
EEIE EE SR HT PIE1[7] RW-0
CKMIE LIRC #1 HIRC 32 X KIAETERK H i 1= & PIE1[6] - RW-0
LVDIE LVD sl 0= XM (FTMlg) | PIEL[5] RW-0
TMR2IE | Timer2 5 PR2 ILEZ b7 PIE1[1] RW-0

R 9-3 PIE1FER

R 7NN HEas | ik ShifE
EEIF EEPROM B SE RS 1L PIR1[7] RW-0
CKMIF LIRC #1 HIRC XX B SERARENL 1= Yes (§i%) PIR1[6] RW-0
LVDIF LVD HEifRS AL 0=No PIR1[5] oxoc RW-0
TMR2IF | Timer2 5 PR2 ILECARAENL PIR1[1] RW-0

& 94 PIR1EHS
R K& HERE Hdk ShifE
IPAPU . PORTA L1 OPTION[7] RW-1
1= 2FXH 0 = F§ WPUA =4l %81
INTEDG PA2 RHG OPTIONI6] RW-1
1= L8 0= TKE
PORTA I/O # =it (75 E13EHl)
TRISA 1= A CEAKFHL) TRISA[5:0] | 0x85 | RW-111111
0= XkH LR/ TH
IOCA - PORTA Hﬂigglﬁ IOCA[5:0] | 0x96 | RW-000000
& 9-5 OPTION, TRISA #110CA &7
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9.2 PA2-INT §1 PORTA ## O35k Ao Ef

& PA2-INT PORTA i 3L A7
BIEH {XPA2 PAO — PA5 (%i£6ME18)

/o BE TRISA[2] = 1 TRISA[x] = 1

HithigE INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF

% LB TS (ZiE—) 0-18 1-0
FER A EE? No EE

& 9-6 PA2-INT 1 PORTA i O 21k shifr Z [E] B0 X B
PA2-INT #1 PORTA i O L R HTI A SMER /O Hrlf, MAEXT PA2 &M . IRIEIER, PA2-INT
BEREETMAFNRE. PORTA i 0T AP ENFEERERAIIT. T PORTA i O LA
1. BMATFHREHFRRO TP EHFRPETIE PORTA).
2. HWMABTTUR, SASERESHERECENEREEN PAIF,

3. MIABFGERNPIFEIIZENSE PORTA SRR EMATLLENSEBRT, WNMRAE PAIF EREIE]
& PORTA BIA[ B fim O (L Rl il & 1. BimOFLEEHRBEER, PAIF Ali@idiEsHE
B%o

Busx I0CAX
D Q
5 IOCA
EN
PAIF E1{iI
D Q
¥ PORTA
EN
X 5o
Instr.CIk or
SLEEP EN

9-2 PORTA #3580l
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10. PWM
P1ADT
P1AzP P1Az
NG L
PR Q
P1ADTACT
P1AzNP P1AzN
=J T\ # S SE Q /
m >
PlxyP#E>PlL>
[ Pp{s " Q v/
>
M (=) P R e Q
TMR2 ——e
# EQ
PR2ACT PI1xDTACT
g
« -~ x=B,C,D
N y=0,1
Z=0
PR2 P1xDT
E 10-1 PWM &HEE]
PWM 434 .

4 BREIEAARE] (A Timer2 #£4l), B¥Rs7 H==EERY PWM i#iE: P1A, P1B, P1C, P1D
B 1 HAEAMEL: /P1A

1 BRI XITHIAY PWM @iE: P1A, /P1A
16-bit BT HEE

B PWM i AR M AT I 7 125

w AL ENER NN SMHEENEEH
PWM3 #1 PWM4 AJBREFE] 2 4N 1/O
XOR/XNOR £5 2 ThEEMIH

BN ER AR

B Rohim RS

FEAfM AT FERNENEE T

SLEEP X FH PWM #BfE - FERELT SLEEP K7, RE Timer2 REFEIT(EH ER 7.3

Timer2), B PWM {£&E, A4 PWM FE—ERIFIEIT. M Timer2 AZE7 SLEEP TiEfT, HAETHIFEARTR

RS, 0R SLEEP R\ Timer2 Baixi#, B4 PWM gYs IS RiFE#EN SLEEP BIATIK
A

7tNo
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10.1 PWM HxFERHLE
. . — =
Timer2 EEA Timer2 i+#z5 HZ=EE S KA
MSB LSB MSB LSB MSB LSB
PWM1
WML P1ADTH | P1ADTL P1DC
PWM2 PR2H PR2L | TMR2H | TMR2L | P1BDTH | P1BDTL -
PWM3 P1CDTH | P1CDTL -
PWM4 P1DDTH | P1DDTL
ZM bk bit 7 bit6 -0 SHLERW)
PR2H 0x92 PR2 EHA=S 8 1 1111 1111
PR2L 0x91 PR2 EHAIK 8 i 1111 1111
TMR2H 0x13 Timer2 H#S 8 i 0000 0000
TMR2L 0x11 Timer2 i+#831K 8 i 0000 0000
P1ADTH 0x14 P1A &=tbE 81 0000 0000
P1ADTL OX0E P1A &5ZSEE{R 8 L 0000 0000
P1BDTH 0x15 P1B &=tbE 8 1L 0000 0000
P1BDTL OXOF P1B &=L 8 1L 0000 0000
P1CDTH | Ox1A P1C hZtE&S 8 i 0000 0000
P1CDTL 0x10 P1C HZEE{R 8 i 0000 0000
PIDDTH | 0x09 P1D 5ZtES 8 i 0000 0000
P1DDTL 0x08 P1D &5=SER{K 8 i 0000 0000
P1CON 0x16 P1AUE \ P1DC (3E[XEtia]) 0000 0000
# 10-1 PWMBIFEE
CACRa i Wi Ee R
Cho Ch1 Cho Ch1 Cho
PWM1 PA3 - P1A00OE - P1AOP
/PWM1 PA4 - P1AONOE - P1AONP
PWM2 PA4 - P1BOE - P1BP
PWM3 PA2 PAO P1COE P1CALT P1CP
PWM4 PAl PA5 P1DOE P1DALT P1DP
2 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 it | ER{ERW)
P1BR1 P1DSS [1:0] P1D2SS [1:0] P1ICALT | P1DALT P1CSS [1:0] 0x19 | 0000 0000
P1OE | P1COE | P1BOE | P1IDOE - P1C2SS[1:0] P1AONOE | P1AOOE | 0x90 | 000- 0000
P1IPOL | PICP |P1BP | P1DP - - \ - PLAONP | P1IAOP | 0x99 | 000- --00
£ 10-2 PWMHEIHRME (1= kKM, 0= IEE) ML EREM (1= &, 0= XHA)
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XM =0, fEgE =1 FIH(XOR) =0, [FK(XNOR) =1 a6
% 2 Ihee
Cho Ch1 cho Ch1
PWM1 - - - - N/A
/IPWM1 - - - - N/A
PWM2 - - - - N/A
PWM3 - - - - N/A
PWM4 - P1DF2E - P1DF2 P1B xor/xnor P1C
2% ik bit 7 ~ bit 2 bit 1 bit 0 EIE (RW)
P1AUX OX1E - P1DF2E P1DF2 00
F+ 10-3 PWM %&£ 2 Ihge
B 4 ¥% PWM @188 FiEH HFe it | E46E
B 3 A BAFN & 2 bE B4 BN B A s
— 4z \ | ¥ | <
PR2U 1 =PR2/P1xDTy ZHEN BN HIEHZ] PR2ACT F1 T2coNo[7] | oxi2 | Rwi-o
P1xDTyACT
0= B RBIEEEH
1= Bpid (One pulse) &3
P10S T2CON1[4 RW-0
0= EMEEER 4] o
= HEN538 ZH, 50%4%
P1BZM 1 Ellspj%* (Bquer) ER, 50% St T2CON1[3] B0
0= I[FE¥ PWM &R
£ 10-4 4 1 PWM iBiERYIE A IhREiEHI
B AL H1FeE itk | ShiE
PWM &Rz
000: %) EpER]ZEThAE 100: LVDW =1 or BKO =0
P1BKS | 001: BKO=0 101: LVDW =10orBKO =1 P1BRO[6:4] | 0x17 | RW-000
010: BKO =1 11x: ZIFEPERZEIHAE
011: LVDW =1
PWM BFER
PI1AUE | 1= H¥FEZHHERE, PIBEVT BahEE, PWM BsiER | PLICON[7] | 0x16 | RW=0
0= éﬁﬁzﬁ%ﬂ'—?%&,ﬁﬁ%ﬁj‘ P1BEVT HiESEE, PWMER
= 10-5 PWM #BER|ERMBHER
AR RE H1FS it | E401E
PWM &4 ¥FEEHFraar
P1BEVT . P1BRO[7] | 0x17 | RW-0
1=Yes (i, EE#HESE) 0=No
£ 10-6 PWM HEEHIRAL
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&% | bit 7 bité | bits5 | bit4 bit 3 bit 2 bit 1 bit0 | ERIERW)
P1BRO | Ox17 | P1BEVT P1BKS [2:0] P1BSS P1ASS 0000 0000
P1BR1 | 0x19 P1DSS \ P1D2SS P1CALT | PIDALT P1CSS 0000 0000
P1AUX | OX1E - P1DF2E \ P1DF2 | ———— —— 00
HEET, SIEMaHIRTS -
ZF
Cho Ch1
PWM1 - =78 Moo= =8
P1ASS 00 {—JFH, 00 = 5[H;
/PWM1 01 = &% “0” 01=0
PWM2 P1BSS 1x = 153§ “17; Ix=1
PWM3 P1CSS p1c2ss® Hplxxp =0, 1£4 “0"=0
PWM4 P1DSS pP1D2ssW plxxp =1, £H#E 0"=1

+£ 10-7 PWM R4 HBERT UM HIRES
10.2 AR

4 % PWM BB L FERTEE A Timer2, HAEER 4 NEHIFEIAT :

o 1xor4x $E&BTsh
¢ HIRC
e LIRC

BEABRIREIESR FD 7.3 Timer2.
10.3 FH§ (Period)

PWM BB Timer2 i) PR2 (PR2H + PR2L) FAHIZERAE, W A% 10-1:

2% 10-1  PWM AH = (PR2 + 1)*Trc*(TMR2 Fi54018)

L Timer2 i H&EREF 5 TMR2 5 PR2 tH3%H

e Timer2 BIEEAF =L F 783 (PR2ACT # PAXDTACT)# E#.
e TMR2#EZE, Bl “TMR2=0"
e PI1A0, P1BO0, P1Cx, P1Dx MitHiZ4g “1”.

10.4 &=Lk (Duty Cycle)

4 i PWM ¥IE G A ZSEE, AR 2 x 8-bit F7F88 (PIXDTH, PIxDTL) & &. PIXDTH A& 8
ST PAXDTL 1K 8 fiz. AT AIZRAINE Hi&3t, PIXDTH 1 PAXDTL HEFe5 A FEE AR 2 EFH BN

PWM k3% (Pulse width) F1d5ZSEE(Duty cycle) 435I 23 10-2 #1 4R 10-3 HHEEH:

AR 10-2  fEKF = PIXDT*Trock*(TMR2 T4 451B)

2R 10-3  LFH = PIxDT + (PR2+1)
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105 %KX (Deadband) Bl

| R | AR
D A S
P1AX ] — o
X X X
PIAN — —
FEX X

E 10-2 PWM JEXBtEETFE

TR P1DC # “00 0000”, P1Ax #1 P1AxN (/P1A) HIRBISEHMIG TR, EIRETEIE /"7 X BT
i8], BXBKFEA G ZSLLtAERIR s FE X ERTER LATimer 283 $04E 1+ Bt $hiff o

10.6  #FERIFE (Fault-Break) Thig
4 8% PWM X ISR EIhEE. —BREMENESH, BREMESG—EBE, PWM ML S|BNE

RIBEKE—EMETERTS. TMR20ON AZ&M. HEXHNEFEEHTUATIIREZ—:

e BKO=0

e BKO=1

o LVDW =1 (LVDDEB f§#il#l, AT LVDW HIER)

e LVDW=1,BKO=0

e LVDW=1,BKO=1

7 P1BEVT R#FEEHIRASAL. LVDW A §ifF, KRR LVD BYSERTELEILER .
HEERNERRMERTE - MENZER, PIXEMIHATAAMNREGEME), HitiZEsiZEK. 15,
P1C1, P1D1 Wy&EIREH ARSI FIZ B S HAth 110 A[E.

WS - REMEXHEX, PIBEVT EREEHIESHET. REYMIEXHHIERER, PIBEVT F 7
WIESEE,

BIERER - KEMERNZER, Timer2 ¥FEILiHE. HHEEHLERRE, Timer2 FNEEFILELRE
. 4 B PWMBIEARINEEERBENEREN, &N PWMBIELHABEIESER.

10.7 PREAMETLEEESRNEH

BEAAE ST B R AIRERTH EFME A, {BRIEFER PR2U RIEESBERIEFH, ZSMNEET—1E
HAZ R EEFHEFSEEESY.

E: 4T PR2 F1 P1xDTL, PIXDTH & 7Es%, M xxxACT S HFRAT L
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/ Timer2 HHX &85

PLOT > [PxDTACT

PR2U_WR1 —1
TMR2_MAT
TMR20N — I 2"

PR2 PR2ACT

10-3 Timer2 HFEHEH

M S = FFRNNE P EE R AIHRERSIERL TERLD PWM EBHAER], BNRAEESE
IE—AN B ERLE SR R EFIX e F 25 (1A 2 7E Timer2 AUSHZER L REERTH Sysclk IREIIFERT), MATEEL
ERFTRABIER, BRRESE xxxACT FiFREHKIEAEE.

TMR2_match

PR2H E F

PR2L FF | 00

PR2ACT EFF | FFF

10-4 PR2ACT {E# E#ik FFF (HAEE{E A FO00)

E e 2GR E— MR BT S BV E #T PR2 F1 xxxDTx HF85.
10.8 PWM #ith

BT — 4 BT HZSEEEY PWMEIE P1A, P1B, P1C, P1D, AIRREIZEIA[EE 1/O 518 PWM3 1 PWM4
AT BIRRETE] 2 4N 1/0, PWML 1 PWM2 AT 43 38R E] 1 4 1/0.

828 (Buzzer) 83\ — ML AHEA (2*(PR2+1)*Track *(TMR2 43 851{E) . P1A, P1B, P1C, P1D ¥4
i 50% &5 = EEBY 0K
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AL T R [ [ [
P18 L L L L ul

Buzzer - P1A, 1B, P1C, P1D \

—

B 10-5 ISR A0 AT FE
BRI — P1A, P1B, P1C, P1D ¥ R =4 — R AH Rz 4 8 Bom
FE: [PICLAN [PID1] A 3#.
10.9 (P1B, P1C) HIEE 2 ThEEMH

PA5 = P1B xor P1C (gk P1B xnor P1C, £[# “P1DF2E”, %% 10-3).

P1DF2
P1DF2E
P1B
P1D P>—PX] pas

PORTAS5

10-6 5B 2 Thieim LA MAEE]

P1B | | |
P1C
P1B xor P1C (PA5)

1

10-7 P1D KIEE 2 ThEERT &
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11. ##E EEPROM (DATA EEPROM)

FHRS%ERA 128 x 8-bit B3EF <14t DATA EEPROM 7EfiEX, HM FEREFX. HIEFEXHRR
ESRHANE 10 AR, AIEEES#HITI/SA0], SRXTIEEEEANRNENA 14 byte (8-bit), &H
TR (page mode). ERR/IRIESII T BHBER, TEREGEE, UHEERMRBTE. EtEiE
ERIERBIETT, A% CPU MITHMIES, EZEAI#H AN SLEEP &K%

EIRMIEEE 2 MESH AR, MBRIESTZENRTEIA Twrireeerrom (3 ~ 5 ms). HHANEBHEAR,
Et A EEREINBEE, BIAI3T EEPROM Xi#HTIERARIE. BIRIETTRETIE B ALHE R A P BTARE
{iL EEIF,

X HEELEE (sequential READ) B E4EE (sequential WRITE), FEIt & RI%E/S #2518 HHE R AL

HE Vpp 2 Vpor, CPU BIRJ7E 8 MHz / AT RUIRE TiETT, EEE TEEAKE 1.5V £4A. M5 DATA
EEPROM FRERIEE (Vopwrie) Bm. TIEREZFR 2 F1FER 1 BRI Voowrme 754 1.9V 1 2.2V,
1% DATA EEPROM & Bt & IR E PRI (Z 17 Vopreap)

11.1 DATA EEPROM H¥:SEH/LCE

B RKE = Xed ] Mtk ShE
EEDAT | DATA EEPROM #{iR EEDAT[7:0] | Ox9A | RW-0000 0000
EEADR | DATA EEPROM ithiik EEADR[6:0] | 0x9B | RW- 000 0000

DATA EEPROM E{FgE (bit 3)
WREN3 | 111 = 5, =RESBE X 000 EECON1[5] RW-0
(Hft) = xH#A
WREN2 | DATA EEPROM B1{EAE (bit 2) EECON1[4] RW-0
DATA EEPROM E$#iRFREM
WRERR | 1 = fit (%% MCLR 5 WDT £1i) EECON1[3] | OX9C | Rw-x
0= IEETEMK
WREN1 | DATA EEPROM Ef#&E (bit 1) EECON1[2] RW-0
DATA EEPROM JE#=$I{ir
RD 1= fFgE (fR$F 4 41 SysClk A, REEFE) EECON1[0] RW=-0
0= XA
DATA EEPROM Ei##i{i1
WR 1= BE—RERBEAHITH GEHREEEHR0) | EECONZ0] | 0x9D | RW-0
0= FERk

= 11-1 EEPROM tHxRFP#EHIF 1755
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BT RE HFes Wt | EfE
1= {Fge
" , i&A)
& Rl (PEIE, EEIE & -
GIE 0= SREH INTCON[7] - RW-0
(MREEAS S 22 0m) 0x8B
- " 1= {£8E (EEIE &)
PEIE MG B I INTCONI6 RW-0
* 0= % (FMEE) o)
s 1= {Fge
EEIE EEPROM B 5E Rk i PIE1[7 0x8C | RW-0
7 0= i (FMEE) o
EEPROM E5eRHH - i
EEIF et STRRTE | 1= Yes (3if) PIR1[7] | Ox0C | RW-0
R AL 0=No

% 11-2 EEPROM HREf{EREFNIRAS L
11.2 B DATA EEPROM
1. ®E “GIE=0";
2. ¥I#F GIE, s “‘GIE=1", MEELE (1);
3. Y5 B#fribitE N\ EEADR;
4. B ERBIES N EEDAT;
5 ®E “WREN3, WREN2, WREN1" =1, 1,1", HEENREIEPRFIILE;
6. FAMHEMEE “WR=1" UBHE (FMIEHIL);

7. éﬁigg':l:ﬁk (éﬁﬁiﬁﬂﬂlﬁé‘*ﬁﬂ TWRITE—EEPROM) E, "WR” “WRENS3, WREN2, WREN1" %M%ﬁij]%
0;

wBIFERF -

BCR INTCON, GIE
BTSC INTCON, GIE

LIUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR . HAf 2 0x55

STR EEDAT . #7577 055

LDWI 34H

STR EECON1 : WREN3/2/1 /a1 & 1
BSR EECON2, 0 L B

BSR INTCON, GIE ' GIE &1

SI:

1. BEIEBAFES(yte)WTEEAIE 2 £: £BHERFES, BRIEFEDS.
2. WYYRIBIFZEFHITHAT, X Data EEPROM HHTiSRIEIG SHISILE RiEiR,
3. WRHIEFTEALAT, WREN3, WREN2 5f WREN1 EE—#F 0, £ NN RIZRIE 5P EEIF #R&L.

Rev1.01 -49 - 2022-09-21




Fremont Micro Devices FT60E21x

11.3 % DATA EEPROM

G Birttit 5\ EEADR F7588, AABERBIIE (‘RD =1"). EEPROM HUBE T —MESH#ERREI# S
X EEDAT %85, B T—&ESHANKE. EEDAT HEHBFRIFILEEE T RIRHSIRIE.

%2 DATA EEPROM BURBIFZFEAT -

BANKSEL EEADR
LDWI dest_addr
STR EEADR

BSR EECONL1, RD
LDR EEDAT, W

12. HFHXIE/S{EP

B FX(PROM)F##E EEPROM(DROM)FIECE A& XiE{RiF. tIRIPINEER IDE FEFTIRIFRE.

B IhEE ZRIA
CPB PROM #1 DROM £ [XiE{R3P X 7]

® 12-1 FRXIEERIPVGELERESTFSR
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13. #54& (INSTRUCTION SET)
CHmiEE Ihe TE KA
NOP THME None
SLEEP #N SLEEP &= 0 — WDT; Stop OSC IPF, ITF
CLRWDT BEIA (RI) 0 —WDT IPF, ITF
LJUMP N T &k N — PC
LCALL N BRATFIERF N — PC; PC + 1 — Stack
RETI MR E] Stack — PC; 1 — GIE
RET MFIZFFIR[E Stack — PC
BCRR, b BEEERMIDAIEO 0 — R(b)
BSRR, b BEEERMIDAMAEL 1 — R(b)
CLRRR BEFHRRBO 0—-R z
LDR R, d (MOVF) | % R Z2/d R—d Z
COMRR, d R #I&HS IR—d Z
INCR R, d R+1 R+1—d Z
INCRSZ R, d R+1, £55%% 0 Mgkt R+1—d
DECRR, d R-1 R-1—d Z
DECRSZR, d R-1, £5%% 0 Mgkt R-1-—d
SWAPRR, d BEER RWEFHRIR R(0-3)R(4-7) —d
RRRR, d R W NMEIA AT R(0) —» C; R(n) » R(n-1); C—>R(7); | C
RLR R, d R WA EIA LTS R(7) - C; R(n) » R(n+1); C > R(0); | C
BTSCR, b R, £55R% 0 M Fkid Skip if R(b)=0
BTSSR, b s, 587 1 MEkg Skip if R(b)=1
CLRW BIESHER{WEO 0-W z
STTMD % W NE%EE OPTION W — OPTION
CTLIOR ®E /0 FHEEH|F 7 TRISr | W — TRISr
STR R (MOVWF) | ¥ W F&I R W —R
ADDWRR, d W 5 R #8m W+R—d C,HC,Z
SUBWRR, d R & W R-W —d(R+/W +1—d) C,HC,Z
ANDWRR, d W5 RHES R&W —d z
IORWRR, d W 5 R #H3 W|R—d Z
XORWRR, d W 5R R W~AR —d z
LDWI | (MOVLW) | ¥ BN# =2l W l—-W
ANDWI | W 5381% 1 HHS5 & W — W z
IORWI | W 537 E0% | #83k [|W — W Z
XORWI | W 53780 | B3 AW — W z
ADDWI | W 537B0% | 48/ l+W —>W C,HC,Z
SUBWI | SMENE R W l-W —>W C,HC,Z
RETW I IRE, B FEIwW Stack —» PC; | > W
#+ 13-1 37 % RISC S
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FE iR

R(F) SFR/ISRAM ik

w TiEEHHFER

b 8-bit 7782 R / RAM FRaYfirithiit

I/ Imm (k) M EN#

X xily, ERILIAO 1
HirEERitE

d 1= HFREFWFEFHEFSR R/RAM
0= HBREMAW

N FERFF ATk

PC FEFTEEE

IPF PR RS L

ITF BAT RS L

TRISF TRISr F&F:E, rAILAZ A

C AL /B4

HC S ix AEE XY V)

Z 0 fRSAL

#* 13-2 RIEB=EE

AR RE HiFes ik | E4E
Ofrsfii: EASIFHEIZENERAET?
z 1=VYes STATUS[2] RW-x
0=No

L/ &L (ADDWR, ADDWI, SUBWI, SUBWR):
FRWBAURNESMESE T A ERL?

HC o . STATUS[1] [ 0x03 | RW-x
1= #fz, SREN 083
0= KR, fEN

#H4L /&4 (ADDWR, ADDWI, SUBWI, SUBWR): &%

HMEREMASE THASER?

C A STATUSIO] RW-x
1= #fr, FKREA

0= Ri#fr, HEN

* 13-3 HERSHRENM
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14. $5%kIh8ES %S (SPECIAL FUNCTION REGISTERS, SFR)

B 2 MFERINRE T 733 (SFR):

o MIBHEESZEFR: H{AERAMIEE (ntegrated Development Environment, IDE);
o HRPEHEES;

141 #IRHEESEFESE

Options e
CPB : Disable  «|
MCLRE:  |PAS -

PWRTEE : lm
wote:  [peoe 5]
Fosc;  [osco <]
RDCTRL & m
LVREM : lm
METEE : lm

LYRS : 2.0 -

[ HSEIRD (TSR
LR mE

B 14-1 A IDEREMVIBLEESER
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BT Ihge ZRA

CPB PROM #1 DROM £ [XiE{R3P X7
MCLRE HMNER 110 4L XA
PWRTEB | LRIJERTERR(PWRT), #iaHECETTREEINER~64ms X ]

WDT

— SWDTEN
WDTE o FEE (3ESTRERL) s

o H3IESTH] (SWDTEN)

e EC: PA EINERRS FE: ERE TRISA[3] =1
FOSC C 3(+) ?i'iél“nlz TEiaAN GE TR E TRISA[3] = 1) INTOSCIO

e INTOSCIO: PA3 A 1/0

X TRISx = 0 B, iF PORTx FFE/IREE
RDCTRL | e MiNsi7ESR W

o HINBITESS

LVR

ok

LVREN * ﬁ'f’“ % ]

o XA

o Ei1ESHEH] (SLVREN)
MBTEB MCLRE EfIBsh#¥iaLECE X7
LVRS 714 Veor BIE(V): 2.0/2.2/25/28/3.1/3.6/4.1 2.5

® 14-1 MiaWECESF 7S (H IDERE)
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142 BPREES

RAPRE7EE, BMEHRINAES F85(SFR)FI SRAM 9F7E 2 4 bank F. 7EiLE1E5F22R1, WMk IkE)
tHRZEY bank.

0x000
BANK-0
_O0TF | SR
0x080 SPACE
BANK-1
_OOFF |

E 14-2 |[gESHUE

BT bank EZELIMIES, BElt—LERAR SFR ERFH#E 2 1 bank 1, LURADYIRRIE, X
L 2 4 bank AN FHFREZELH.

Mok AR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 S

0, 80 INDF £ FSR MR RS HIBFMEFHITIHE GEMIESER) XXXX XXXX
2,82 PCL FEFIT#E8 (PC) R 81k 0000 0000
3, 83 STATUS - | - Jeace | mr | | z | e | ——01 1xxx
4,84 FSR [EES eSS XXXX XXXX
A, 8A PCLATH - - = BFEITHE (PC) &5 e ---0 0000
B, 8B INTCON GIE PEIE TOIE INTE | PAIE TOIF | INTF | PAIF | 0000 0000
0x70 — OX7F XXXX XXXX
OXFO - OXEE /2 BANK SRAM [X

% 14-2 2 /) BANK XBEREEFR
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ik AR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
0 INDF 5/ FSR AR BB AT IHITIHL (EPIESFRSR) XXXX XXXX
1 TMRO Timer0 14125 XXXX XXXX
2 PCL RFIT 82K 8 1 0000 0000
3 | stAaTUS - | - | paee | mr | pF | z | wc | ¢ —-01 1xxx
4 FSR [EES UIEST F TS XXXX XXXX
5 | PORTA - | - | pas | paa | pPas | pPaz | par | Pao ——XX XXX
6 _ - .
7 _ R
8 P1DDTL P1D h=Lb&HF=RK 8 0000 0000
9 P1DDTH P1D b=t &HFSES 8 & 0000 0000
A PCLATH - - = BFITt#=EE 5 uiFsR ---0 0000
B INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
C PIR1 EEIF CKMIF LVDIF - - - TMR2IF - 000- —-0-
D FOSCCAL = = FOSCCAL [5:0] —=XX XXXX
E P1ADTL P1A HEtEHFEHME 8 L 0000 0000
F P1BDTL P1B HEtEHEHFE 8 L 0000 0000
10 | P1CDTL P1C b=t &HF=EK 8 1 0000 0000
11 | TMR2L TMR2 [7:0], TMR2 1% 8 {i. 0000 0000
12 | T2CONO PR2U TOUTPS [3:0] TMR20ON T2CKPS [1:0] 0000 0000
13 | TMR2H TMR2 [15:8], TMR2 & 8 {i 0000 0000
14 | PIADTH P1A H=LEHEEFRS 8 U 0000 0000
15 | PABDTH P1B A=tk HFRS 8 U 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] | PICALT | PIDALT |  P1CSS [L0] 0000 0000
1A | P1CDTH P1C h=tt&H#FSHEm 8 1L 0000 0000
1B | MScCoN - | - 1 - 1 - SLVREN | CKMAVG | CKCNTI [ T2CKRUN | ---- 0000
1C | SOSCPRL SOSCPR [7:0] 11111111
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) #J32#hiit 0x40-0x7F XXXX XXXX
% 14-3 SFR,BANKO
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ok B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 S(iE
80 INDF A FSR ARSI HIREMERHITIAR EIEEERSR) XXXX XXXX
81 |opTion | /papu | INTEDG | Tocs | TosE | pPsa | ps2 | Ps1 | pso | 11111111
82 PCL Rt #=RK 8 i 0000 0000
83 | STATUS - - |pace | mF | pr | z | we | c —-01 1xxx
84 FSR EEF U S EE XXXX XXXX
85 | TRISA - - | TRISA [5:0] --111111
86 | TKCON - TKCHGS[1:0] | TKEN | TKCHE[3:0] -000 0000
87 - - e
88 | PSRCA - | PSRCA5[1:0] PSRCA4[1:0] --—-1111
89 - - e
8A | PCLATH - = = FEFIt#EsS 5 Uiz ---0 0000
8B | 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 Oxqq
8F | osccoN | LFmoD IRCF [2:0] - HTS LTS - 0101 -00-
90 P10OE P1COE P1BOE | P1DOE | - P1C2SS[1:0] P1AONOE | P1A00E 000- 0000
91 PR2L PR2 [7:0], Timer2 B A% 251K 8 i 11111111
92 PR2H PR2[15:8], Timer2 AHiZEFES 8 L 1111 1111
93 - - e
94 - - e
95 | WPUA - - WPUA [5:0] --111111
96 | IOCA - - IOCA [5:0] --00 0000
97 | PSINKA - - - - - - PSINKA[1:0] | —————- 00
98 | SCKCFG | SCKEN - - - - - SCKOE - 0--- ——0-
99 | P1IPOL P1CP P1BP P1DP - - - P1AONP | P1AOP | 000- --00
9A | EEDAT EEDAT [7:0] 0000 0000
9B | EEADR - EEADR [6:0] -000 0000
9C | EECON1 - - WREN3 | WREN2 | WRERR | WREN1 - RD --00 x0-0
9D | EECON2 - - - - - - - WR | -———-——- 0
9E | T2con: - - - P10S P1BZM T2CKSRC [2:0] ---0 0000
oF - - e
AO-EF - XXXX XXXX
FO-FF SRAM, if[a] BANKO's 0x70-0x7F XXXX XXXX
%+ 14-4 SFR, BANK 1
53‘51
1. INDF A=RYIEHEFR;
2. REBIWHRRZEEM;
3. TEMKRIIMNEFFHRMHITERIE;
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14.3 STATUS 558

B K B iFe wut | EffE

% 17 2 17 fif X (bank)i£ FE{u

PAGE | 0 = Bank 0 (0x00h — 0x7Fh) STATUSI[5] RW-0
1 = Bank 1 (0x80h — OxFFh)
R FRAS (AL

| TF 1= EH®E, #fTT CLRWDT = SLEEP #% STATUS[4] RO-1
0= %4 WDT #Brti@H
EEARE L

IPF 1= FHREMIFHMITTCLRWDTHES STATUS[3] RO-1

0= #9477 SLEEP 5%

0 frasfi: BARFPEHIEZHENERAET? 0x03
Z 1= Yes STATUS[2] | Ox83 | Rw—x
0=No

ML/ gL (ADDWR, ADDWI, SUBWI,

SUBWR): &R B ARSI EYE TR E AL ?
HC STATUSI[1] RW-x
1= 3, SREL

0= RHEELL, SELL

BEGL / &1L (ADDWR, ADDWI, SUBWI, SUBWR):
FRMNFESMEE THSHERL?

C ‘ STATUS[0] RW-x
1= 3, SREL
0= KR, HfENL

F 14-5 Status 758
paa
1. RIHMEFFE—HE, STATUS RESES[E A LEARMIES B RS FeE. BUR—&50 Z,
HC 3 C Y35 4$ LA STATUS fEABHrEFRS, A X =M BRIEF#HZEIE, Z, HCFIC
NRAZEEERZMMAMHE 1 30F 0. AT, HiiT—K L STATUS (E I BmsEatiEshE,
STATUS BRI B A] g STEAT—E.

2. #Ei HEA BCR. BSR. SWAPR #1 STR 154 3%k STATUS &7,
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14.4 PCL 1 PCLATH

2FXRA 11 Page (1k Words), 7E Page HI5KE (0x3FF)J4ERZ] Page BFFsk (0x000). 54 Hutth
WFEER 11, 8ESHE 2kW. LIUMP 1 LCALL ZEKpitic4, TEIRE PCLATH.

EFITEEE(PC) M 11 i35, HAK 8 Mk B ML B/ PCL 7785, & 3 i(PC[10:8]))3k B PCLATH, A~
AHEELS. £ 86, PCE#HE 0. B 14-3 BR T X% PC EBAEMIEH

10 8 7 0 10 87 0
PCH PCL PCH PCL
A 4 A
3 8 ALU result 11
PCLATH<2:0> N OPCODE<10:0>
PCLATH PCLATH
Instuction with PCLATH as Destination LJUMP. LCALL

B 14-3 ##H PC EHIAEIER

PATIEMLL PCL 725 A B S Fa i SRR 2 it 888 PC[10:8]{i# PCLATH RAFTEK.
E @i F BT RS 3 e S5\ PCLATH HEs R EXZF TR PC MLMAR.,

ITHE LIUMP 154 2 BE EEFITHEE PC AR E(ADDWR PCL)RSEIA . FHiti@#id &k PCL &
R BIER TR IZF D IROTE LIUMP)RR4FRIEIE. RE PCLATH & B AR R, a0
RERMKE KT 255 %154, Siibit{k 8 AI7ERAIFE], H#ZE OXFF IREZ 0x00, FBAETRERME
ga bt sk =AY B Frithil & & IR EIRT, PCLATH @osiidig .,

INDF N24MEFARSF 7, X INDF #HITT UG~ I it

R A INDF HE858035<, Lfn £ 23 X iEFF 783 (File Select Register, FSR) i SR B T (T
ZEL. [E3EXT INDF #HTIZRMEI5IRE 0, [B3EXT INDF #{TB REG SH TR E(FT e S IR SRS
AN
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15. BS54

15.1 1REREH
R 7N N S ~40 - " 85°C
ﬁﬁ%iﬁr‘ ................................................................................................ ~40 — "125°C

B TR R T B (T]). oo, ~40 - "150°C

Eg,J: B et Vss-0.3V — Vss+6.0V
TR N et Vss-0.3V — Vpp+0.3V

-

1. BT Bk “iRERESE” FAMEREE, AN AEM K AL

2. RAES1ERRA, PB4 ERMN &R 25°C, Vpp =1.9 - 5.5V,

3. AT RRIEFEREETHME, HERLBENREE.

4, FRAESBMEIRAA, E£MEE R 25°C. ATFERFETSREININRE, 8E LR TIEFER

B, SRR EMESBIETRERIE.

5. 150°C T, REEDMXAYHRBBIRRIFITEAT 10 F.

15.2  T{eist
S &=/ME HAME | RXE | 21 £
- - 8 MHz | -40 — 85°C, Vpp = 1.9 — 5.5V
Fsys (SysClk) 4T
- - 16 | MHz | -40 — 85°C, Vpp = 2.5 — 5.5V
4T - 250 - ns | SysClk = HIRC
B (T
WSEA (Tnstreud 4T - 122 - us | SysClk = LIRC
0.5 * Trock + -
A Rk - ns gy 4m
TOCKI B sk B 20 Bk
10 - - ns | B
Max. 20 and N=1,24,...,256 (Fi55n
TOCKI SN\ EHA - - ns
i (Trock+40)/N 1B)
LB ERRIFRTE] (Tory) - 8 - ms | 25°C, PWRT disable
INERELBKHTEE (TmeLrs) 2000 - - ns | 25°C
WDT }EI,HH (TWDT) - 1 - ms ?’ﬁﬁ tt =1:32
e Trock =Ff5H TOCKSRC FrikRyETsHE HA
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15.3 POR, LVR, LVD
LTHEH (POR)
S &=/|ME BAE mAE ==X v2 &
lpor LYEEEIR - 0.14 - HA 25°C , Vpp = 3.3V
Vpor - 1.65 - \Y; 25°C
REEEN (LVR)
2 =/ME BRE =AE B &1
I.vr TYEER R - 17.3 - WA 25°C, Vpp = 3.3V
1.94 2.0 2.06
2.13 2.2 2.27
2.42 2.5 2.58
Vivr, LVR B{& 2.72 2.8 2.88 Vv 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, Vpp = 1.9 = 5.5V
{EEEE#M (LVD)
S &/ME BRE =mAE B %14
l.vo TYEE R - 21.4 - WA 25°C, Vpp = 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
Vivp, LVD Bl{& 2.62 2.7 2.78 25°C
2.91 3.0 3.09 \Y
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, Vpp = 1.9 - 5.5V
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15.4 /O #wOE 2%
S R/ME | BAEME | RAE | B &
V||_ O - 03* VDD V
V|H 07* VDD - VDD V
IR -1 - 1 MA | Vpp =5V
PA4-5 LO - -3 -
B PA4-5 L1 - -6 - A | 25°C Von =5V,
(Source) PAO-3 L2 - -18 - Vou = 4.5V
PA4-5 L3 - 24 -
. LO - 53 - 25°C, Vpp = 5V,
/E-Eﬁuu. PAO-5 mA DD
(Sink) L1 - 67 - Vo= 0.5V
Wakavi:zli:] - 20 - kQ -
155 THEERE (lop)
‘ HMAE @V e
& SysClk = B
2.0V 3.0V 5.5V
16 MHz - 0.519 0.542
8 MHz | 0.266 0.390 0.405
4MHz | 0.222 0.324 0.336
EEZENX 4T7)-1 mA
mIRA (47) - loo 2MHz | 0201| 0290 0.300
1MHz | 0.190 0.274 0.284
32kHz | 0.117 0.175 0.182
Sleep &3 (WDT-OFF, LVROFF), Iss - 0.077 0.099 0.112
Sleep ##3\ (WDT ON, LVR-OFF) 32kHz | 1.163 2.464 2.574
Sleep &3 (WBT-OFF, LVR ON) - 12.116 | 17.318 | 22.299 | puA
Sleep = (WDT ON, LVR ON) 32kHz | 13.094 | 19.494 | 24.505
Sleep #&R3, (WDT-OFF, LVROFF, LVD ON) - 18.454 | 21.402 | 24.840
7 Sleep &R Isg HIMIRZ 4 RFRH 110 & ERMNERXHINETRIE] GND.
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156 AEIRSES

AIRBMESTR %R (LIRC)
MR &4 LIRC i&#F 32 kHz (LFMOD=0).

BH =/ME B RI(E RAE =X v £
MESeE 30.4 32 33.6 kHz | 25°C, Vpp = 2.5V
RifiE E L SEE -2.0% - 2.0% - -40 — 85°C, Vpp = 2.5V
R ER R E T SE E -3.5% - 2.0% - 25°C, Vpp = 1.9 - 5.5V
lure TAERRIR - 2.0 - WA | 25°C, Vpp = 3.0V
BEhETE - 4.6 - us | 25°C, Vpp = 3.0V

REBESRR%RE (HIRC)

SH N BHME RXE B £
INESEE 15.76 16 16.24 MHz | 25°C, Vpp = 2.5V
RiEiE E L SEE -8.5% +4.0% 6.5% - -40 — 85°C, Vpp = 2.5V
Rt R R R TS E -1.0% - 1.0% - 25°C, Vpp = 1.9 - 5.5V
lnire TAEERIR - 51 - WA | 25°C, Vpp = 3.0V
BThETE - 25 - us | 25°C, Vpp = 3.0V
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15.7 Program # Data EEPROM
28 wME | BBME | RKE | B 1
VDD—READ Program/Data EE ié'@EE,E VPOR - 55 V '40 - 85°C
Program EE B JE 2.5 - 5.5
Vpp- \ -40 — 85°C
POWRITE | Data EE SEE 1.9 - 5.5
100 k - - 25°C
40 k - - 85°C
N Program EE #/Bx#% cycle
END g BISR# 100 K _ _ 3% 25 °C
40 k - - 85°C
, 1k XEBER
Program EE ##E{R¥¥F 20 - - @ ?5?(: a
Trer &F ———
Q 10k RIEBF
Data EE #iB{R$#F 20 @ 85 °C
TWRITE Data EE '—%‘Hrj'l\E—l_l - 4.0 - ms -
lproG Data EE #miZER - 300 - HA | 25°C, Vpp=3V
15.8 EMC %54
ESD
S =/IME BAE =RAE B el
VEsp HBM 4000 - - Vv MIL-STD-883H Method 3015.8
VEsp MM 200 - - \Y/ JESD22-A115
Latch-up
S & /ME BAME =AE =R v E s
LU, static latch-up 200 - - mA EIA/JJESD 78
EFT
S &/ME BAE =AE B 1
Verr 5.5 - - kv Voo (5V) 5 GND [BIRJEE A : 1uF
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16. f5itE
A HHEEETHMEE, MEE, REEFUR.

170 g R R R R !
Y — N N N N
N | |
I ! |
= 5 5
@ 160 b
0 ' :
IS _u:_-_-_-—-_‘-\..__:_
15.0 i i i : i
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
E 16-1 HIRC vs. VDD (TA = 25°C)
34 P
T — S S S N—
N
I
=
0
W
0
(73]

28 i i i i i
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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2.0 e
T ,,,———e T

3 s
E |
= 1.0 T
2 ; 5.5V
i — —33V
0.0 : ! ! . |
0 4 8 12 16 20
Fosc (MHz)
16-3 Ipp vs. Frequency (4T, T = 25°C)
720
I T T
2
c
e
3 10 b
o
o 5.5V
[:+]
o — —3.3V
w 1 1 1 1 1 1
| | | | | | - — =20V
0.0 . —
-40 -20 0
Temperature (°C)
& 16-4 Sleep Current (Isg) vs. Temperature
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20

a1 T e SRR SN SRR NSNS SN NSNS S SO S—

E

I 85°C

9 | | | |
-60 -+ .Ji. L 4 E. _Ji_ L - 4 i 250(:
= =.a0C

B N S ,-—_s: i r g

-100 | | | | | | | | | |

4.0 41 4.2 43 44 45 46 4.7 48 49 50
VOH (V)
16-5 lon VS. Von @LO0 =-3mA, Vpp=5V
T
E

T - 85%C

S i i i
-60 """""Ji""""""'"""'"""'““““““EL “““““““““““““““““““““““““““““ i 25°C
T T

PS8 T S S S O S S S

-100 i T T T i T T T T i

4.0 41 4.2 43 44 45 46 4.7 48 49 50
VOH (V)
E 16-6 lon VS. Von @L1 =-6mA, Vpp=5V
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T e
E
o - 85%C
o
0 25°C
= =.40°C
B o SO N FUNE S RO SN S SN S S
-100 i i i i i i i i | |
4.0 41 4.2 43 44 45 46 4.7 48 49 50
VOH (V)
% 16-7 IOH VS. VOH @L2 =-18mA, Vpp=5V
<
E
o - 85%C
= |
| 25°C
= =-40°C
70 J L S S S
-100 i i i i i i i i | |
4.0 41 4.2 43 44 45 46 4.7 48 49 50
VOH (V)
E 16-8 lon VS. Von @L3 =-24mA, Vpp =5V
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100 it et e !
I e e e Y 1P
80 | SR, <1
i e '
i i i i i ” i ; i i
E | | | -] | . | | |
o S S o L
40 4 S A E— R S E— 25°C
! ! 4 : ! ! ! ! ! !
! : ’ . ! ! ! ! ! : —_
! Lo ! ! ! ! ! ! ! 85°C
! L ' ! ! ! ! ! ! !
! s ! ! ! ! ! ! ! !
P i B e e A S
L2 : : : : : : : : :
Fd |
< i
D T T T T i T T T T 1
0.0 0.1 02 03 04 05 06 07 0.8 09 1.0
VOL (V)
E 16-9 |o|_ VS. VOL @LO = 53mA, VDD =5V
100 T e e
| g |
i i i Z i 4
80 | T :
: Lo 7
| s
: ’
| L
Lo
— 60 + (’ E -
E 4 | | | | | |
=1 . . LY : i i i i i i T T 7-40°C
o : : Pt . : : : : : :
A R 7 B R S R B R B
LY : : : : : : : : -
4 ! ! ! ! ! ! ! ! 85°C
! 7 ! ! ! ! ! ! ! !
A ! ! ! ! ! ! ! !
20 N Ly SR T T . b b !
2 ! ! ! ! ! ! ! ! !
/ ! ! ! ! ! ! ! ! !
7 i
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)

E 16-10 IOL VS. VOL @Ll = 67mA, VDD =5V
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Rev1.01

HEER

AR B SOT23-6 #1 SOP8 #13E, BEAFHERTEENT:

=l
T
T

SOT23-6

FT60E21x

Dimensions In Millimeters Dimensions In Inches
Symbol : :
Min Max Min Max
A — 1.300 — 0.051
Al 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
El 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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O

. -

DT

Dimensions (mm) Dimensions (inches)
Symbol - -

Min Max Min Max

A 1.350 1.750 0.053 0.069
Al 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
4.700 5.100 0.185 0.200

E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244

1.270 (BSC) 0.050 (BSC)
L 0.400 1.270 0.016 0.050
0° 8° 0° 8°
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BREER

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

* 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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