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Fremont Micro Devices

FT61F13x

8-bit CPU (EEPROM)

e 37 % RISC #54: 2T or 4T
e 16 MHz /2T (Vop 2 2.5)
o 3%k 20 NS|HD

Memory
e PROGRAM: 3k x 14 bit (E/B1RP)
e DATA: 128 x 8 bit (EAR$P)

¢ RAM: 256 x 8 bit
o 8 EHEMFHER
o FFZERL: Hex MB/RIEENIT
THEZH (5V, 25°C)
e Vb (VpoR < 1.9V) Vpor - 5.5V
(B33 POR Bzhi%E, 0°C Lk <1.7V)

o TIEREFL 1 40 - *125 °C
o TIEREFLR?2 40 - *105 °C
o TIEREFLR3 “40 -+85°C
e {& Standby 0.2 A
e WDT 1.5 pA
o IEEIRR (16 MHz) 190 pA/mips
o {RINFEHERX (32 kHz) 8uA
SR &M
o 100 HREERHE (typical)
e >204 /85°C 7&fi (typical)
e ESD>8kV, EFT >5.5kV
ADC (12-bit)
o HIF 12-bit ¥E (<850 kHz ADC B4h)
e 8+1 HE
e VADC-REF
v AR 0.5,2.0, 3.0, Vop
v HNER: +, — Ak
o BEFBELEAN T
PWM (Total 4)

e Y ##7E SLEEP TiBfT
o HA4MNMEE (HEIREH) -
v i H=EE, R
o 1NEIE (%16 1 1/0):
v BiMaiH+IEX
o BEEFERZE (1/O, LVD, ADC)
e XOR, XNOR £ 2 Ih&t
o HROMIRT; HEMBERIEN
Timers

o WDT (16-bit):  7-bit 54357

Rev2.03

e Timer0 (8-bit):
o Timer1 (12-bit)
e Timer2 (16-bit): 4-bit TS $5FIF 257
o #%57f SLEEP Ti&1T
e LIRC, 1 or 2x {{§%Kt#h, HIRC, &1k},
2x EC
I/O PORTS (%ik 18 4> 1/0)
o LR/THIEMR
o iR
e 8/NI/OEER: 3,60r 18mA (5V, 25°C)
e 8/N1/O MR 350r53 mA (5V, 25°C)
e 84N1/0: e /MR R
B R e
e SLEEP
e LVR:2.0,22,25,2.8,3.1,36,41 (V)
e LVD:1.2,1.8,2,24,2.7,3,3.3,3.6,4 (V)
(LVD mTFR{ER M RTIERY B ELER RS THRE)
AR (SysClk)
e HIRC BiEA PR HRS
v 16MHz <+1.5% typical (2.5-5.5V, 25°C)
v B
v ' 1,2,4,8,16,32, 64 957
o LIRC RINFERRA IR 5=
v' 32 kHz 5% 256 kHz
o EC FMEBETHH (1/O 3N)
o LP/XT RIREN
v MERAP/ESET (HIRC 3% LIRC)
v HPEIRIPET ISR
Hib4F (RIDEf)
e ADC &l 0.12mV 43##%, 0.24mV 1BE, &
T e
e 13.56 MHz #3§
o FITREE AN 3.2V - 4.7V MiE
e % Vpp LCD 1RE
SERFALZHE (IDE)
e K LiFK (OCD), ISP
o 3INEEfFETS
o MENL, EiF, B85, BITH
HE
e SOP8 MSOP10 SOP14 SOP16
SOP20 TSSOP20 DIP20 QFN20

8-bit Fii 5340
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Fremont Micro Devices FT61F13x
FER{ERFERR
S 110 # Hx
FT61F131B-ab 6 SOPS8
FT61F13F-ab 8 MSOP10
FT61F132A-ab 12 SOP14
FT61F133A-ab
14 SOP16
FT61F133B-ab
FT61F135-ab SOP20
FT61F135-Tab 18 TSSOP20
FT61F135-Dab DIP20
FT61F135-Nab QFN20

k&t a=R; RoHS b =B; Tube
= G; Green =T; T&R

FT61F135A_ -DRB
| 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
1. 1k # of Pins 1. -40~125C E: SSOP
2. 2k 0: 6 7. 28 2: -40~105C F:  TQFP
3 3k 1. 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. SO0T23
6: 24 E: 100 H: DFN

MCU F~mili{ER

Rev2.03 -2- 2021-10-22




Fremont Micro Devices FT61F13x
XHEESAE
HER kg A< A
2020-03-23 1.10 ¥k
2020-11-01 2.00 SHEMUCHA (BZEEFIAR)
2020-12-30 2.01 il FT61F133B-RB 5| &
2021-08-12 2.02 EH MCU =RITMER
1. BFRSRERBXSESLER;
2021-10-22 2.03 i Z’ﬁii%iﬁ‘%ﬁﬁﬁi )
2. B3 ADC ET5#iA;
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Fremont Micro Devices FT61F13x
Hx
1o BERIAEREIFIT B ..ottt 7
Tl BB e 8
1.2 SIBMEIR-FRINBEIIZE o 10
2 VL@ I OO 12
2.0 O B B TERE L oot 14
N 1O s SRS 15
3. EBBIAL (POR).eooeeoeeeeeeeeee oo eeeeeeee e seeeeeee e e e ee e oo ee s ese s eeseseee 17
3 AL ERTR ..o 17
O S = Y OO RRRRPRR 19
41 R BN B TERE LR oot 20
42  RIESHL (Brown-Out Reset, LVR 1 BOR)...oov...ooooooooeeeeeeeeooeeseeeeeeeeeeeeessesseeeeesseeeeesesseeees 20
43  AEBEESEANL (lllegal INSrUCHON RESEL) ....c.c.vveeeeeceeeceeeeeeeee e 21
44  FBIVREREE (Watch Dog Timer, WDT) Bl ...cccoiiiiiiciieccereccseee e 21
4.5  HNEBIO BRGEEAL IMCLRB ..ottt 22
4.6 R ERERIZERD oo 22
ST == R gy o= TNV 0 ) FE OO 23
5.1 B 2 = ot I OO 23
B. IR BRI R G ATEH Lottt a e a e a e reeaeeaeeaeeneeaeene s 24
6.1 R BRI I B R LR s 25
6.2 PIEBETHIRERY (HIRC FTLIRC) . oooooveeeeoeeeeeeeeeeeeoee oo eeeeeeeee e eeeeee e eeeeee e 27
6.3 SNEBETHIRETY (EC 7 LP / XT) eroroooooeeeeooeeeeeeeeeeeeeoe e eeeeeeeeeee e eseeee e eeeseee e 28
6.3.1 O3 - WO 28
6.3.2 LP B0 XT BEIX oottt ettt eneas 28
6.4 HIRC, LIRC F1 EC BFEHBIPIERIIE ... 29
7. FEBFER (TIMERS) cooooooooeeeooee oo eeeeeeeee oo eeeeees e e es s ese e seseee 31
7.1 FBIAEREE (Watch Dog TIMer, WDT)...c.cooieeeeeeeeececeeeeee e 32
741 WDT AEBTERRL AR e 33
71.2 WDT BB FIE .o 34
713 7E Timer0 1 WDT Z B ITEMELER ..o 34
7.2 FERTEE O (TIMERO) .. oooooeeeeeeeeee e eeeeeeeeeee oo eeeeeee e eeeee e eeeeeeee e eeseeeee 35
7.21  TIMer0 B R B TR RS L R ottt 36
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Fremont Micro Devices FT61F13x
7.3 FERFEE 1 (TIMERT) oo 37
7.3 TiMer T BB TR T L E oottt 38
7.3.2  Timer! B R BRI B E oo 38
74 FERFEE 2 (TIMERR) ...t ane s 39
741 TIMer2 FFE B TR RE L iE oottt 40
742  Timer2 B IR BRI oo 41
8. SLEEP BERRAETY (POWER-DOWN) .....coooivieceieceeectescee et ses e ssaessae s sae s sssesnans 42
8.1 BN SLEEP ... oot 42
8.2 M SLEEP HRBRER .........ooeoeeceeceeeceeeeeeeeeee ettt 43
9. FHHT (INTERRUPTS)....cooucuieeceeeecteeecteeeete et s tessae sttt ssaess s s s s sssesssesensesenassssesensesnsesssesnaens 44
I I = b 2= I TR 45
9.2 PA4-INT 1 PORTA GBI HIBT ..o 47
0. PWIM ...t n e neenaenannnnes 48
OIS Y = A== TS 49
102 BFEITR. ..ottt ettt bttt st nenas 51
10.3  FEHE (PEIIOT) ....ocvoeeeeeeeeeeeeeeeeeeeeeee e 51
104  (GESEL (DULY CYCIE)...eiiveieeeceeceeeeeee et eee e enae s enaneans 51
10.5 ZEIX (Deadband) BFIH] .......coccooiiiieeeeeeececeeee ettt ettt en st n e aeaeans 52
10.6  HIFERIZE (FAUI-Break) IBE. ... oottt en e en e aeaenns 52
10.7 FHIRIE E B R R I oo 53
10.8  PWM BB oottt n e 54
10.9 (P1C, P1D) #1 (P1B, P1C) HIZE 2 TNREMIE ..o, 54
11. 38 EEPROM (DATA EEPROM) ......ovieeeeceeeee et 56
111 DATA EEPROM FBE B 1EB 5 oo 56
11.2 5 DATAEEPROM .....ooieoeeeeoeeeeeeeeeee e 57
11.3 3% DATA EEPROM ..ot 58
SO = b 4 v = =TT 58
12. 12-bit #5/#% #2388 (ANALOG TO DIGITAL CONVERTER, ADC).......oecvoeceeceeeceeeeeeeeeeeeeeeeee 59
P B oo = = = = I OO 60
12.2 ADC BB ... 63
1221  ADC BAFIIERTEIE .....oooceeeceeeeeeeeeeeeeeeeeee e 64
1222 ADC HIIEEEBR .o 65

Rev2.03 -5- 2021-10-22




Fremont Micro Devices FT61F13x
12.2.3  FHBcecececee e 65
12.3  ADC SRAEBRIEETIE] ....ooooieeeceeeeceeeeeeecee et na st enae s 66
PR DO = & 5 = 1= O U TS 66
12.5 ADC EEHRIIETRI ..ottt 67
(IR L B el L T 69
14, RINFEAET (LOW POWER MODE)........ooiuieceeeceeeeteeeeeeees e nan s 69
15. 35S EE (INSTRUCTION SET) coeviieceeeceecececee ettt sanas 70
16. 45k INEES 788 (SPECIAL FUNCTION REGISTERS, SFR).......cviivieeececeeeeee e 72
161 BB B B B TERE oottt 72
T == ekt OO 74
16.3  STATUS B TRBE oottt e et s et n e en e en et en et enansenansananeanans 79
16.4  PCL HIPCLATH. ...ttt n e en s enas s ananeanans 80
A=<= OO 81
AR T 1 OO 81
A O =L TS 81
17.3 POR, LVR, LVD ..ot annaneans 82
A O VO X 1 1= - OO 83
175 THEEETR (IDD) cvoveveveveeeeeeeeeeeeeeeeeeetete e eeeeeee e s s sesssaea et aeesesess et es s s s nssasseseseeeenenennanenenenesananeeen 83
T 1 2= =TT 84
17.7 ADC (12 bit) FTADC VREF .......oouoeeeeeeeeeeeeeeeee e eeee e eeeaeeen e aesae s enan s senasaananeanans 85
17.8 Program Fl Data EEPROM.........cccuoi ittt ettt 87
17.9 EMOCAFME oottt 87
ST 3 OO 88
RIS =2 = OO 94
5328 = U 102
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Fremont Micro Devices FT61F13x
1. LHIEEFNS| B
Reset
< + <;
— Clock
C:{) control
<:> Timers (<€
)| PROM E
LVD —
4=
CPU I(==)| DROM [(=) @ v P /O
7 PWM |c—
==
)| SRAM [(—) A
4_
<:{> ADC < ]
mmy 3_:{)
OCD BUS ~ ocD
11 RGLEMIER
FAERS IR
) fak
CPU Central Processing Unit
SFR Special Function Registers
SRAM Static Random Access Memory
DROM Data EEPROM
PROM Program EEPROM
Timers WDT, TimerO, Timer1, Timer2
PWM Pulse Width Modulator
ADC Analog to Digital Converter
LVD Low Voltage Detect / comparator
OoCD On Chip Debug
11O Input / Output
Rev2.03 -7 - 2021-10-22




Fremont Micro Devices

FT61F13x

1.1 SIEE

VDDL [ ]

ISPDAT/OSC1/PC1[ T |
(P1D0/PB3)/ISPCLK/OSC2/PCOL T |
[P1A1)/ELVD1/AN7/PB5[ I |

10 8
2 FT61F131B-RB 7
3 SOP8 6
4 5

[ IGND

[ TPAO/ANO/ELVD3/[P1A2N]
|1 JPA1/AN1/ELVD2/[P1A2](PA4)
|_[IPBO/AN6/[P1C1]/ICLKO

1-2 SOP8 ' 2

VDD [ |
ISPDAT/OSC1/PC1L_1 |
ISPCLK/OSC2/PCOL [ |

P1D0/PB3[ |
P1CO/PB2[ [ |

® 10

FT61F13F-MRB

1
2
3 msor10
4
5

S N o ©

T 1GND

T IPAO/ANO/ELVD3/[P1A2N]

T 1PA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
T IPA4/AN3/Vrerp/INT/BKIN/ADC_ETR
T _IPA7/IAN5/P1B0

# 1-3 MSOP10

2

VDD[ [ ]
ISPDAT/OSC1/PC1 [T |
ISPCLK/OSC2/PCO [ |

MCLRB/[P1B1]/PB7 1]
[P1A1IN]/ELVDO/PB6 ]
[P1A1]J/ELVD1/AN7/PB5 T |
P1C0O/PB2[ T |

10 14
2 13
3 1
FT61F132A-RB

4 SOP14

5 10
6 9
7 8

[T IGND
[T 1PAO/ANO/ELVD3/[P1A2N]

2 [T 1PA1/AN1/ELVD2/[P1A2]
1 [T 1PA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]

[ T 1PA4/AN3/Vgrerp/INT/BKIN/ADC_ETR
[T 1PA6/AN4/P1A0/[ISPCLK1]
[T 1PA7/AN5/P1BO/[ISPDAT1]

& 1-4 SOP142

VDD [
ISPDAT/OSC1/PC1 [ |
ISPCLK/OSC2/PCO[ |

MCLRB/[P1B1)/PB7 |
[P1ATN]/ELVDO/PB6 |
[P1A1J/ELVD1/AN7/PB5 |
P1DO/PB3[ |

P1CO/PB2[ |

16
15
14

FT61F133A-RB 13
SOP16 12

1
10
9

0 N O g A WN =

[ T IGND

[T TPAO/ANO/ELVD3/[P1A2N]

[T TPA1/AN1/ELVD2/[P1A2]

[T 1PA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
[ [ 1PA4/AN3/Vrere/INT/BKIN/ADC_ETR

[ T_1PA6/AN4/P1A0/[ISPCLK1]

[T _1PA7/AN5/P1BO/[ISPDAT1]

[ 1 _1PBO/AN6/[P1C1]/ICLKO

# 1-5 SOP162

GNDL[|
ISPDAT/OSC1/PC1[ 1|
ISPCLK/OSC2/PCO[ T |

MCLRB/[P1B1]/PB7 |
[P1A1N)/ELVDO/PB6[ |
[P1A1)/ELVD1/AN7/PB5[ |
P1DO0/PB3[ 1|

P1CO/PB2[ |

16
15
14
FT61F1338-RB 13
SOP16 12
11

10

9

00 N O g A~ ON =

[T 1vDD

[T TPAO/ANO/ELVD3/[P1A2N]

[ T 1PA1/AN1/ELVD2/[P1A2]

[ IPA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
[ TPA4/AN3/Vgeep/INT/BKIN/ADC_ETR
[T 1PA6/AN4/P1A0/[ISPCLK1]

[ JPA7/AN5/P1BO/[ISPDAT1]

[ [ ]PBO/AN6/[P1C1])/CLKO

E 1-6 SOP162

1 SOP8: PB3 #1 PCO $£F#T4:Z| pin-3, PA1 #1 PA4 £[F3T£:3] pin-6. MEBEEZE PB3 # PCO FIEHE B Nt , ME#HE PORTB3
=PORTCO, B4h bR/ TR BB RSB ERR, PA1 I PA4 FIE. ks, E PCO (ISPCLK)RIEFEXAT40R, ™ PB3 1 PCO
FgE—ie, ARESHEMGRN 20ms A, Z1H1% PB3 R ERML, UEFIERFIERIEE.

2 33F<20-pin £ 5,

Rev2.03

-8 -

HERETEN PA3 1 PAS #7428 GND, EtFIERBEG BB SR hi.
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Fremont Micro Devices

FT61F13x

GND[ |
ISPDAT/OSC1/PC1 [T
ISPCLK/OSC2/PCO[ T |

MCLRB/[P1B1)/PB7 [T
[P1A1N)/ELVDO/PB6 [ |
[P1A1J/ELVD1/AN7/PB5 ]|
PB4

P1D0/PB3 [

P1CO/PB2 [

P1AON/PB1 |

1
2
3
4

6
7
8
9

20
19

FT61F135-RB 18
FT61F135-TRB 17
5 FT61F135-DRB 4¢

SOP20/
TSSOP/
DIP20

10

15
14
13
12
1"

[T 1vDD

[T 1PAO/ANO/ELVD3/[P1A2N]

[T 1PA1/AN1/ELVD2/[P1A2]

[T 1PA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
[T IPA3/[P1D1]

[T 1PA4/AN3/Vrerpe/INT/BKIN/ADC_ETR
[T 1PAS5/Vgern

[ 1PA6/AN4/P1A0/[ISPCLK1]

[ TPA7/AN5/P1BO/[ISPDAT1]

[T IPBO/ANG6/[P1C1]/CLKO

# 1-7 SOP20/TSSOP20/DIP20

(19| PBO/ANG/[P1C1]/CLKO
(18 | PA7/AN5/P1BO/[ISPDAT1]

(17 | PA6/AN4/P1A0/[ISPCLK1]

z
z o
2
2 ]
wn -
< m
o o
ADC_ETR/BKIN/INT/Vgerp/AN3/PA4 | 1) @ @ (15| PB2/P1CO
[P1D1])/PA3 | 2) (14| PB3/P1D0
[P1D2])/[CLKO]/TOCKI/ELVD4/AN2/PA2 | 3) FT61QF;£§6NRT (13] PB4
GND [ 4) (12| PB5/AN7/ELVD1/[P1A1]
[P1A2)/JELVD2/AN1/PA1 | 5) (11| PB6/ELVDO/[P1A1N]
o N [ o [2
A © © « ©~
a< o om
> o dga
2005
< o @ O
» O 0 o
Q¥ F =
> 1 g o
4 0 o &
W aqa o d
5> 00
Z - — =
<
a,
B 1-8 QFN20 3
3 QFN20: JREMEBEMIERS GND EE—E.
Rev2.03 -9- 2021-10-22




Fremont Micro Devices FT61F13x
1.2 SIBMER---HRIhRES 3
FrES B RENEEIIRET (T 1-1):
Tha ik sips | DL S ) 10 | 18 0 10E) )20 1) QFNEO
pIns pIns pins pins pins pins pins
. VDD 1 1 1 1 16 20 6
GND 8 10 14 16 1 1 4
PC1 2 2 2 2 2 2 9
PCO (3)1 3 3 3 3 3 8
PB7 4 4 4 4 10
PB6 5 5 5 5 11
PB5 4 6 6 6 6 12
PB4 7 13
PB3 (3)1 4 8 14
LR/ TR, | PB2 5 7 9 15
GPIO %)ﬁ% PB1 10 16
HFHN, PBO 5 9 9 11 19
HFiaE PA7 6 8 10 10 12 18
PA6 9 11 11 13 17
PA5 14 20
PA4 (6)1 7 10 12 12 15 1
PA3 16 2
PA2 8 11 13 13 17 3
PA1 (6) 12 14 14 18 5
PAO 7 9 13 15 15 19 7
ELVDO PB6 5 5 5 5 11
ELVD1 PB5 4 6 6 6 6 12
LVD HIN ELVD2 PA1 (6)1 12 14 14 18 5
ELVD3 PAO 7 13 15 15 19 7
ELVD4 PA2 11 13 13 17 3
Mt CLKO PBO 5 9 9 11 19
Mt [CLKO] PA2 8 11 13 13 17 3
A Timer0 Bf§8 | TOCKI PA2 8 11 13 13 17 3
OSC + 0SC1 PC1 2 2 2 2 2 2 9
0ScC - 0SC2 PCO (3)1 3 3 3 3 3 8
ISP-Data ISPDAT | PC1 2 2 2 2 2 2 9
g ISP-CLK ISPCK PCO (3)1 3 3 3 3 3 8
ISP-Data1 | [ISPDAT1] | PA7 8 10 10 12 18
ISP-CLK1 | [ISPCLK1] | PA6 ‘9 11 11 13 17
SNERENL | BRI IMCLRB | PB7 4 4 4 4 10
PA4 BB I PA4-INT | PA4 (6)1 7 10 12 12 15 1
Rev2.03 -10- 2021-10-22




Fremont Micro Devices FT61F13x
Tha sk gge | S| S | 10 ) 04 100 196 28 ) Qrie0
pIns pIns pIns pIns pins pins pins
PA7 6 8 10 10 12 18
PAG 9 11 11 13 17
PA5 14 20
EORTA PA4 (6)" 7 10 12 12 15 1
imOZEE | WA
h i PA3 16 2
PA2 8 11 13 13 17 3
PA1 (6)" 12 14 14 18 5
PAO 7 9 13 15 15 19 7
AN7 PB5 4 6 6 6 6 12
ANG PBO 5 9 9 11 19
AN5 PA7 6 8 10 10 12 18
A AN4 PAG 9 11 11 13 17
AN3 PA4 (6)" 7 10 12 12 15 1
ADC AN2 PA2 8 11 13 13 17 3
AN1 PA1 (6)" 12 14 14 18 5
ANO PAO 7 9 13 15 15 19 7
fit & ADC_ETR | PA4 7 10 12 12 15 1
VRer— VREFN PA5 14 20
VRer+ VREFP PA4 (6)" 7 10 12 12 15 1
P1A0 PAG 9 11 11 13 17
[P1A1] PB5 4 6 6 6 6 12
PWM1 [P1A2] PA1 (6)" 12 14 14 18 5
(3E[X) /PWM1 P1AON PB1 10 16
/PWM1 [P1AIN] | PB6 5 5 5 5 11
/PWM1 [P1A2N] | PAO 7 9 13 15 15 19 7
PWM2 P1BO PA7 6 8 10 10 12 18
[P1B1] PB7 4 4 4 4 10
PWM3 P1CO PB2 5 7 8 8 9 15
[P1C1] PBO 5 9 9 11 19
P1DO PB3 (3)° 4 7 7 8 14
PWM4 [P1D1] PA3 16 2
[P1D2] PA2 8 11 13 13 17 3
PWM #B&3I ZE 5N BKIN PA4 (6)" 7 10 12 12 15 1
F 11 RINEESD A5 A
Rev2.03 -11 - 2021-10-22




Fremont Micro Devices

FT61F13x

2. 110 i/ 0O

IRIBST L ARIMTE, FT61F13x RIIE RS 18 N /O SIIAT A, £4 % 3 4A: PORTA (8). PORTB

(8) 1 PORTC (2). % 2-1 5l T A /O 3IRIMITHEE.

To ADC, LVD
(1 _ANx 5% ELVDx )

vDD VDD VDD

TRISX
L L RDCTRL -
‘ PAIF B
{EATF PORTA
—" ] i PORTA——) @ b
~ EN Q1
IOCAxX
D Q
5 IOCA— EN
— )
ANSELO
b Q X VDD
5 ANSELO—{EN D_D (I?;l;
5 g WPUX
5 WPUx—EN
ODCONX
D Q
) (R
BUS | 5 ODCONx—EN i ) - _I_
TRISX
b Q P1XxOE —
S TRISx—EN P1x ]
——o1 PORTX J
B PORTx—{EN
551 WPDx
- e — T
S WPDx—1EN ) >

B 2-1 PORT im 45 HAEE]
P& /O SIERBLITINGE (R 2-3, ]| 2-4):

o HFHIH o SR
o HFHIA e BTH
e HiE

Rev2.03 -12-
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Fremont Micro Devices FT61F13x

tesh, &84 110 EBLATHIAINGE :
1. ¥R 3IH (ISP-Data, ISP-CLK, ISP-Datal, ISP-CLK1), BREpEHRE, FERE.
2. A IDE FEEE, BECHMBKEEMENINEE (R 2-2):
o HMEBETHH/ SR (OSC1, OSC2) o ARLZIMNBENL (/MCLRB)
o AERATEhimL
3. BiZES XA /O SIM#ITRCEME MINEE, Aoh 3 3.

a. HFH
e PWM
b. BFHA
o« PWM #PERIZE e« ADC fii’% (ADC_ETR)
o HMNERIBIEARER e TimerO B§hig A\
o GPIO s ATk AT
c. RN
e« LVD/BOR e VRert
e ADC e  Vger—
¥=F 1/0 R
3B ﬁ; Bt ADC i | LVD | PWM Jﬁ%};ﬁ '}?n?i\’;ﬁ ”fﬁ’)ﬁ
PAO ANO N ELVD3 | PWM 1N \ 24 55
PA1 AN1 N ELVD2 | PWM 1 \ 24 55
PA2 i AN2 \ ELVD4 | PWM 4 \ 18 53
PA3 \ PWM 4 \ 24 55
PA4 AN3 (Vrer+) | V+ INT (BKIN) V 24 55
PA5 (Vrer—) V \ 24 55
PA6 | CLK1 AN4 N PWM 1 \ 24 55
PA7 | DATA1 AN5 N PWM 2 \ 24 55
PBO i ANG PWM 3 \ 24 55
PB1 PWM 1N \ 24 55
PB2 PWM 3 \ 3,6,18 | 35,53
PB3 PWM 4 \ 3,6,18 | 35,53
PB4 \ 3,6,18 | 35,53
PB5 AN7 ELVD1 | PWM 1 \ 3,6,18 | 35,53
PB6 ELVDO | PWM 1N \ 3,6,18 | 35,53
PB7 /MCLRB PWM 2 \ 3,6,18 | 35,53
PCO |CLK 0SscC- \ 3,6,18 | 35,53
PC1 |DATA | OSC+ \ 3,6,18 | 35,53
¥ TOCKI = PA2 | Trigger = PA4 Vpp=5, Vps=0.5

#+= 21 /0 swmOLIEE

i PCO-170 PB2-7 X% 3 4TI BIRRURIEANEE D (218 “PSRCBX' &1 “PSRCC’, % 2-4), M
2 IR BRI N (S5 PSINKX, & 24),
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Fremont Micro Devices FT61F13x
21 /O EHOMEXFEFRLE
BFR Ihae ERIA
2 TRISx = 0 (Mth{£&E) A, i PORTx FiFaakYiREl{E
RDCTRL | o A$ifFSR Wit sifEes
o HIHHiFE
MCLRE SNER 1/0 B AL X
e LP: PC1 (+) #1 PCO (-) #ZE/M SRR B IR
e XT: PC1(+) 1 PCO (-) NI =B IR
FOSC o EC: PC1 (+) #ESMEBEISHIMAN, PCO A 1/O INTOSCIO
e INTOSC: PBO 3 PA2 #itti“t5 2 B$H”, PCO 1 PC1 A4 1/0
e INTOSCIO: PCO #1PC1 A 1/0
* 2-2 /O BEMBKEESTFR
BR ik bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 SHifE
ANSELO | OX11E | ANSELO[7:0] 0000 0000
TRISA 0x85 TRISA[7:0], PORTA 75 [}z 1111 1111
TRISB 0x86 TRISB[7:0], PORTB 75 [}z 1111 1111
TRISC | ox7 - | PorRTC IR | - 11
PORTA 0x05 PORTA #ih & 58 XXXX XXXX
PORTB 0x06 PORTB #itB&FsE XXXX XXXX
PORTC | 0x07 = ‘ PORTC Mt HHEE | ——— — o
WPUA 0x95 PORTA 55 k1 1111 1111
WPUB 0x10D | PORTB §5.t#: 0000 0000
WPUC 0x93 - ‘ PORTC 8t | -———-—- 00
WPDA 0x89 PORTA $5 T HI 0000 0000
WPDB Ox10E | PORTB 8 THz 0000 0000
WPDC | 0x8D - | PorTCETR | - 00
ODCONA | 0x105 | PORTA FiR 0000 0000
ODCONB | 0x106 | PORTB i 0000 0000
ODCONC | 0x107 - ‘ PORTCHRE = | ——-—- 00
PSRCB1 | 0x88 PB5, PB4, PB3, PB2 JRE IR E 1111 1111
PSRCB2 | ox10C - PB7, PB6 FRRIEE -—— 1111
PSRCC | 0x94 - PC1, PCO JRRRRIEE -——— 1111
PSINKB | Ox10F | PORTB EHRIZE - 0000 0000
PSINKC | Ox9F - PORTC EHREE | -—— —- 00
IOCA 0x96 IOCA[7:0]: PORTA i I L BT B 0000 0000
OPTION | Ox81 /PAPU ‘ INTEDG ‘ Tocs ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 ‘ PSO 1111 1111
% 2-3 /O HXAPRHFESRINtIFISAE
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Fremont Micro Devices FT61F13x
R IO B 17 an ik SifE
TRISA PORTA | PORTur OA%Fiat (F5E1EHl) TRISA[7:0] 0x85 |RW-1111 1111
TRISB PORTB | 1= %i TRISB[7:0] 0x86 |RW-1111 1111

TRISC PORTC | 0= f#ge (K& LA/ TH) TRISC[1:0] 0x87 | RW-11
1= XFER/TH, REFHEA
ANSELO ({iEFF8/NADCI&EIE) ANSELO[7:0] | Ox11E | RW-0000 0000
0 = (Feapff)

IPAPU ;: i@ﬁvgﬁfgﬁfw fE OPTION[7] 0x81 | RW-1
WPUA PORTA | g8 b4y WPUA[7:0] 0x95 | RW-1111 1111
WPUB PORTB | 1= {ggt (PORTA ZRiA{E) WPUBJ7:0] 0x10D | RW-0000 0000
WPUC PORTC |0= 3% (PORTB, C ZRiAfH) WPUCI[1:0] 0x93 | RW-00
WPDA | PORTA | g5y WPDA[7:0] 0x89 | RW-0000 0000
WPDB PORTB | 4= &8 WPDB(7:0] 0x10E | RW-0000 0000
WPDC PORTC |0= Xi WPDC[1:0] 0x8D | RW-00
ODCONA | PORTA | s3= ODCONA[7:0] | 0x105 | RW-0000 0000
ODCONB | PORTB | 1 = {gg¢ ODCONB[7:0] | 0x106 | RW-0000 0000
ODCONC | PORTC | 0= XA ODCONCI[1:0] | 0x107 | RW-00
PORTA PORTA PORTA[7:0] 0x05 | RW—XXXX XXXX
PORTB PORTB | #iEMit S 583 PORTB[7:0] 0X06 | RW=XXXX XXXX
PORTC PORTC PORTCI1:0] 0x07 | RW-xx
PSINKB |PB7-PB2 | #H % (mA) PSINKB[7:2] 0x10F | RW-0000 00
PSINKC |PC1,PCO | 1=53 0=35 PSINKC[1:0] | OX9F | RW-00
PSRCB1[7:6] | PB5 PSRCB1[7:6] | 0x88 | RW-11
PSRCB1[5:4] | PB4 PSRCB1[5:4] | 0x88 | RW-11
PSRCB1[3:2] | PB3 | ymmsm (A PSRCB1[3:2] | 0x88 |RW-11
PSRCB1[1:0] | PB2 (00) = 3 PSRCB1[1:0] | 0x88 | RW-11
PSRCB2[3:2] | PB7 | (01)=6/(10)=6 PSRCB2[3:2] | 0x10C | RW-11
PSRCB2[1:0] | PB6 | (11)=18 PSRCB2[1:0] | 0x10C | Rw-11
PSRCC[3:2] | PC1 PSRCCI[3:2] 0x94 | RW-11
PSRCC[1:0] | PCO PSRCC[1:0] 0x94 | RW-11

* 24 IOMBXAFREHES
22 NOEE
B4 PORT im [, HFIRBEEAMINGERE LT 4 MERFR 2-5):
e ¥ o HFHWA
o HTH o HFHH
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Fremont Micro Devices

FT61F13x

Ihde HEWAN | ER/TH | #iF8md ®E
ISP-DATA On off On (BHHNE, ZEIES)
ISP-CLK On off off (BHHNE, ZEIESD)
/MCLRB On iativs off (FIRLELE, Z2REIES)
AT e (ZHE) Off On (W HELE, 2REIES)
0SC+ (EC) On (FTi%) Off (W HELE, 2REIES)
OSC+/ OSC- (LP, XT) Off Off Off (W HELE, 2REIES)
ADC Off Off Off TRISx = 1; ANSELOx = 1
LVD Off ® Off off TRISx = 1; ANSELOx = 1 (f& PB6 4I)
VRrer+ | VRep— Off Off Off TRISx =1
Timer0 Bd%h On (RT i) Off TRISx = 1
ADC fii % On (FTi%) Off TRISX = 1
i O 5L T On (FTi%) Off TRISx = 1
PA4-INT On (FTi%) Off TRISx = 1
BKIN On (ATi%) Off TRISX = 1
R TDN On (RTi%) off TRISX = 1
PWM On Off On TRISx =0
HFmt Oon Off On TRISx =0

* 2-5 0B EREMAREES
pa o
1. TRISx=0: ‘Bt Fae, “ER/TH” HaIXH (28 WPDx, WPUX).

TRISx =1:

AIRH “BEFRNT E—1E S

1% PORT i O E M LVD AR, EBFHMN" « “ER” 1 “Th” oh
EEETERIBIEZ B E R,

2
3. ANSELOx=1:
4
5

“BFmt” X
“ER. TR “BIEWMINT BEkH (2B WPDx, WPUX).
#3 “ANSELOx = 17,

REM EBhXHA. HLVD i

BidigE “ANSELOx = 17 A X BRIk FBEm S F

BN,

1B PB6 Jt ANSELOx #Z4l, T

FTEEABFEMN, FI AR REERSEFEMEA LVD A

6. “/PAPU=1" XHIFTHE PAx s Y “55 LH” Thae
: PB7 #U55_ERIThRE B BhfERE
8. X PORTx #iEith HFEFREITEIRE,

7. IMCLR f£&E

» PBx #1 PCx & B Itk F4THIL
(Z# WPUBJ[7]);
/O sm O B R AOIZ 3R . BLH %A 8 4 1/0 HIEIE

i% PORTB[7] HI{&H “0”.

FEaatAAERRMLL, SHREXFIT E-12-5 g0diE, BRIZENZAE PORTX in O HifF=8

B (Gedhsdan),

AE1EN, BEE PORTx #iEFHEFR-

9. HFMLFMBFMANGERUNTE, FLENHTFRRMEERFMEMBFEN.

10. & TRISx = 0 B, 1@id IDE A mEA[i£#FiEE PORTx i S\ i =S
1. TEENHARGEENRT, PORTX HHEHJ/IASEN, B TRIS FHEEE K17,

HI{E.
PNIIESEE

PA4-INT 71 PORTA S L HITIRE, 1§51 BF

Rev2.03 -16 -
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Fremont Micro Devices FT61F13x

3. +tHE{ (POR)

LHIFE, B Voo METF Power-On-Reset BB [E(Vror) LA ZEET Veor BUiZ 2. 2 CPU EF7_EHAT,
Vop AJRERBEEHEZE 0V,
1. % Voo KT Veor B, CPU &TFZEEMIRES.

a. MERERESEFERNEN. B& TMRO. PORTx, Z\. HC. C, FSR. INDF, ADRESL. ADRESH
1 SRAM L5 (B1F) B 16 "5kt FFes") HEMFFkRINGES F8% (Special Function
Registers, SFR) HFEMRKES. MAEMNAIF TR SRAM, FRIFEBIEEZE Voo EE
0.6V(E2EME)LAT, & Vop {&TF 0.6V i}, EEANNHEE.

b. FERFITHEE PC = 0x00, 54 FESE = ‘NOP”, HHKIgE = “TOS” (BIR).
2. % Vop EHAZE Veor KL ERT, &R FEVIIRUECE(BOOT)iZ iz,
3. MRKEETRE, 1ES1EM PC = 0x00 Mt FIR#IT
#iR(25°C) T, Vpor HIELEY(E~1.6V, {KiB(-40°C) EFHZE~1.9V. & Vop = Veor B, CPU AT EBRHIEE
8 MHz / 2T TIL1E, EHitBMzA POR 44BN AI FRF R EEEFE, FEATH#FES Voo B ILIESCE AR

BT BEERE., S THREMEENRGRIGREE, FHANEBTERES, HEMBER
Z~1.5VE, CPU IR IT{E, NS HE MFERE®

pasl
1. Vepor NAIBCLE .
2. POR HREHFEEEBIAAFBIRE, H Voo BEKT Veor RIEIHITERIEE AL, MANEE _EBEH

1T-

31 VA HEERFF

=L Thie ERIA
PWRTEB | EHERERES, #iattECESEREEHINER~64ms | XH]
CSUMENB | 2= (8185 FR3eiE TN e XK

#+z 31 WRKEE
PAE 2 #hiakECE, 198 IDE REIRE, FEERSIESEKR. Mkt ETE:
1. CPU ZRZE#F~8ms;
2. NIESEMEFEEIPMBVEHEESFHEE, Zi31E~24us. XLEFEFREH IDE MALKE, 1%

N
3. NSR{FERE_EFE IERT ERT2E (Power-On-Timer, PWRT), CPU 45z A% 1%~64ms;
4. ﬁn%ﬁﬁﬁ#ﬁsﬁ%umhecksum,CSUM) ZBEE BN IEFZEHITR IR .
a. WRRYKY, CPU BNZEHFRH~8ms FIREHB KA EiZIE;
b. MR, HEBHHMEMFMHIRG], N CPU FIaHITIES;
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Fremont Micro Devices FT61F13x

, MR E .

< q
VDD

g1
/POR f
~8ms
MEAEHEESFas ~24us
«— PWRT, ~ 64ms _
/PWRT
Checksum

CSUM_OK "7
/FGE (SFR, PC, BAH#E, LRI T BRTS) [

& 31 _EHEBE (PWRT # Checksum {E4E)

VDD

BIGPWRTAHE o

o 16M/2THi & &8P WRTEHT/a]

&
b

gAivs
/POR "

3-2 _LFHEIERESR/) PWRT A
R CPU FE7 16MHz / 2T BIRE T iE1T, BAEVBLECE (BOOT)ERET Vop i T 2.5V. B
F{EEE PWRT, B[{E#EILEE ERTEM~8ms N E~72ms, MNMIESHIE RS2 ER 8.,
L 16MHz / 2T BUIREZ{TRIEIRT, R{FsE LVR Hi%E Veor 2 2.5V. B, AlEiSHE4SEH] LVR (&
BERUSER KA BTHBIET Voo, MIEE—EFEE(SIRLVREN”, “SLVREN") A FEKIhFE.
W
1. Voo EEEREARAUKIE, FHIMEIN Voo BIEZE Cvop 2 22 YF;
2. Voo BEEL 18 10uF AE. HF EFT 48E%EFE, Cvop < 1uF AJEEX /)N
3. MRAFILUEZ BIIER, AN ERE PWRT #1 CSUM LIRS CPU BIfaE M ;
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Fremont Micro Devices FT61F13x

4. R8I

5 POR T, FRi&fi(system reset) #FETLE. RHEMA, CPURERIEHEETE
AT & ik R RREE . &R BN SRS E-0ms, R EFMENEHRESFHE,
S0RAELE PWRT SHIINER~64ms, B RGERBH. EREEMH.

o RBRUBUHEEZTESI, PORIEFHEENSTERERFEMNBLSHERES;
o TEFFITEIEE PC = 0x00, 54 FF8E = “NOP”, HE#iEST = “TOS” (#IN);

BR{AE XA OCD(On-Chip Debugger) #EiR5h, AIECELLT 4 MEHRMEL RGEE ML :

. REEML (LVR/BOR)- R BEI#IAKEE;

2. IEXIESEN - WRFLE “IRBTE” NEHMEHEE;

3. EIVAEREE (WDT)- 3 CPU 4T 3E SLEEP 7S BfFRE “WDTBTE” M BZN#NIAKEE;
4. 5MERI/O B (/MCLRB) - nSR{ERE “MRBTE” N Ezn#IIaKECE ;

E: WRFAAEZEKNARZERE, MEEENRLEEZIRBOOT) RS RGEMIRE M.

-

SNERE L

MCLRB [X] o
wDT

/Sleep — =1
WDT
Module

VDD Rise
Voo Detet

= >

Brown out

Reset RGEN
LVREN —J ) R Q ’

IREG<13:0> ]

IRERR
Detect

PWRTEB
PWRT

SOFTRST
by OCD

41 Bl BEER

FE: WNRERE THHRUAEEIEA /MCLRB E{i% 47 PWRT f/5 32ms A, MCU §iEie.
It anRFEF/MCLRB ThaE, EikH PWRT, si#1tE 4B ERH#4E WDT(IDE R im )3kt & 41
fE, BN RAEEET LVR 3 POR ER RS, EBXTFAXI(ETREFX)NESE, HRSEBR
WrER (B HEER ) MRS, A4/ 74% LVR 5 POR.
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Fremont Micro Devices FT61F13x

4.1 RGENHEXFTESLE
RAENNAZHITEHD IDE RERE, MAsBTIESEX.

B TR Ihge ZRIA
7 14 Veor BIE(V):
LVRS 25
20 / 22 | 25 [/ 28 / 31 [ 36 [/ 41
LVR
o fFEE
LVREN o X K7

o JE SLEEP & Tf#&E
o AITIESITH (SLVREN)

WDT
SWDTEN

WDTE o fERE (FESTRERL) Fl

. B335 (SWDTEN)

MCLRE SMNER 110 B <M

WDTBTE | WDT SfiBahiltaiiREdie KH)

IRBTE eI S B B EIE R E E XH]

MRBTE MCLRE £ /BEh#Ia AL B i 2 X

*® 41 EUBEXVIRUEESTFS
42 XEE{L (Brown-Out Reset, LVR / BOR)

24 Voo [REFHETFHRMRELE (Veor) BT Toor FHIEIRT, & HBIARERAS. Teor KHEH 3 54 1
LIRC F$H B (~94 — 125us, MRKTSEAH, LIRCHEEFFAE). % Voo < Veorfl, CPU RIFRLE
SR, EZE Voo > Veor B CPU FiE#IiALECE 2 #2(BOOT).

Veor EREBCE, T Veor EALUZEH 2.0, 2.2, 2.5, 2.8\ 3.1\ 3.6\ 4.1V (& “LVRS”, F& 4-1).

VDD

/System_Reset

Teor BOOT

4-2 LVR ¥R BEL B FE
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LVR AJEXIRHEC EFTR B AL 4 FIAETHEE(S IR “LVREN, 3& 4-1),
1. LVR f#8E;

LVR %#;

3E SLEEP #3 T LVR {£&E;

e S1EHI{E RS X LVR (SLVREN, & 4-2).

paak Ali@id35 4 <A SLEEP HAE]RY LVR APERIhFE. {BANR AL Vop FF2E, CPU R EHAMEEH
{#8E LVR k1545 Vop.

> oD

BHR K& HERs it | EAE
{UiEMAF LVREN AL E Rk 54 SLVREN 154 LVR
SLVREN | 1 = {#&E LVR MSCONO[3] | 0x1B RW-0
0= XA LVR

%+ 42 LVRARFREHEES
43  3EXIESENIL (lllegal Instruction Reset)

CPU SREUESH#IRNERARS, RERNATIMA Voo FEE. HIABERSEIE TS REEM LT
BEFTEVIIALELE .

BREBELTAMENES, BEMNEENIEAESHZIRTEMES. A ESENRRTRIVEAL
EEENEURT IDERE (218 “IRBTE”, & 4-1)

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

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

EE#ENX (3F SLEEP #&X)T, WDT @A RE SN, MERE~EVIRILEENEUAT IDE BE
(&8 “WDTBTE”, %& 4-1). WDT E4IATATE{HEER CPU. MR PEITEMERR WDT Rigt %
HEIRENL.

*TF WDT tBREFEBEZFMY, B8 & 7.1 B TAEAEE (Watch Dog Timer, WDT).
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45  SMEB IO R4 ENL /IMCLRB

MREBHENEEVIIRCEESFEE, IBATEEAE/MCLRB (PB7)BI_LiE KB JE K FE CPU E1i.
/IMCLRB Bl@E %3 —/"E 55 EHE| Voo, MAREIEZES| Voo, W1 B 4-3 ik, BEILEKAIMNERC
EEE% u*IE1tHBE/)€ /&*ﬂ IL_/}u.{%:fF

IMCLR R4 B ERE~ENIAHEENEURT IDERE (5 “MRBTE’, & 4-1),

100 /MCLRB

B 4-3 /MCLRB {2
46 N ERSEMAE

3T 4 MRASHRZRALL /POR, /BOR, Time Out (/TF) « Power Down (/PF)HARE4E & AT LUE# E— b&?
%ELLE’]%& ‘EERATH/MCLR ZREEM” F1 AL EM BRI XERTIREMIIFRES
o Blifs, HEAFREEHHE N0,

/POR /BOR ITF IPF
S{0E PCON[1] | PCONI[0] | STATUS[4] | STATUSI[3]
Ox8E 0x03, 0x83, 0x103, 0x183

POR 0 1 1
LVR 0 1 1
FE4#X T (JE SLEEP) WDT i (5 4I) 0
SLEEP #R T WDT ;i@ (1efg) 0 0
SLEEP #&= /MCLR &I 1 0
F&#4#X T (JE SLEEP) /IMCLR £1i
EEIESEN
B _EifiK (OCD)

* 4-3 EIEXKSIRELM  EEW)
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5. {REEERN/EEBEE (LVD)

LVD B T1EIRIES LVR 20k, {BEATRILSEERSM:

o MAEHNMSHEEMHIBAFESRE, MARVIRLEER;

o WIEHIRE I/0: TRISx =1; ANSELOx =1 (Fi&FF PB6, #NiR PB6 BLE AMINBREHIEEA
LVD i\, BisOHBEETRRE Voo Bt GND B, AJRESAHFMNERIRE);

o LVDEMIEEN LVDW MA2/BOR;

o FRITIESEEATE, BEASMERGEN;

o TJiEiT LVDDEB f$&EiHFIThAE. SEEIRTE (Tuo) 3 -4 HIRC FAHA, tt Teor BB S (MIRAKTF%
BE1, HIRCIEBHHFR);

o LVDMIANRLABLE AR Voo Bt E b 5 4™ 1/0, & 115 LVD H{ER ML B 2sThaelFH, 5 944 LVDL
BEE(Vivorer) <—#H1TEEES;

e TNEE LVD B9, Bt LVD "J1ER Vivorer 89 “&" 3% “IK” EL3RES;
o OFYAIE LVD HJE(LVDL), Bid1E S AISLIM~2%/step BITRLIBEE ;

5.1 LVD X FERLE

B BTN BHiFeR ot ShiE
1= {8
LVDEN | LVD ] PCONI[3] RW-0
0=XH
0000=1.8 |0101=3.3
0001=2.0 |0110=3.6
LVDL VLvp-REF 0010=24 | 0111=4.0 PCON[7:4] 0x8E | RW-0000
0011 =27 XXX = 1.2
0100 = 3.0
LVDW | LVD fil%? ; ) Ezs (1 8475) PCON[2] RO-x
, 1= KMEBE > Vivo-rer
LVDP LVDW 1% 0= M <Vivorer LVDCON[4] RW-0
N 1= {8
LVDDEB | LVD iE#l _ LVDCON[3] RW-1
0= %M 0x110
000 = PB6 011 = PAO
LVDM | LVD A 001 = PB5 100 = Vpp LVDCON[2:0] RW-100
010 = PA1 101/11x = PA2
LVDADJ | LVDL &1, ~2%/step LVDTRIM[6:3] | Ox19F | RW-1000
LVDIE | LVD it i PIEA[5] 0x8C | RW-0
0=XH
LVDIF | LVD =4 chi? | | = YeS PIR1[5] 0x0C | RW-0
0=No, HKEWEF
#+ 51 LVD AP REMNIREEFRR
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6. iERHB[FARGHIBH

ZGRTHh(SysClk) AliBigiE Sk AABERIR % HIRC, AIMMREIR %R LIRC, SIMNMR%HES (EC,
LP, XT, £if] “SCS”, & 6-2). RAFINERFHR, BLANBVKEUEESTFH ‘FOSC” (& 6-1) R
EIER 3 #IMNIRHRR L —. RGATHEFIBIT IR S H—SIRFARNIBIRHR[A TSN (817 IRCF, F*
6-2). ZRLGAteh AT HE 35S (Instruction Clock):

54 BT$p = SysClk / N; N = 2 for 2T, 4 for 4T.

SNERETERAM N FIAERTE S BT EP A A S I IS BEC R MIIA W ECE B TR E (217 FOSC). IR FaEIESRT
whig, FBANE "CLKOS” (38 6-3) iEiFMitin A PBO 5 PA2.

Timers #1 ADC #RIRBMI iK%=, BLLAB S MRERRFREZIT.

L Timers fFaERT, HikAMIREISEsHAR, BT Timers B1THIE—ERIFHE . SLEEP =2 1J1%
RHEALE R TFBEXH. HHEMMNIRSRE SLEEP &R TR#EIE{TE, ADC, Timers 1 PWM ThEE[E
¥ER]7E SLEEP A T 1E.

SLEEP #RR TELFILIETT, MIESHRHMIELE, FitbikFis e EARRHIRRIMIRIRBIFTE
SLEEP & ™I T1E.

C1 0SC2

 m— Z} /Sleep

LP/XT/EC
— IJ = INTOSC i
= C2 OSC1
FOSC<2:0>
oo
8M
(SCS<0> OSCCON)
— aM
16M HIRC () =[ 1M —
= 500k
250k
32k IRCF<2:0>
(OSCCON)
I PWRT, FSCM
>
+ 32k
8 1 WDT, Timer2, ADC
>
256k LIRC () . | FMOD

E 6-1 HZATh SysClk RYBTsHiIEHEE]
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6.1 IRHFERBRFEFRLE

B Thae BRIA
e LP: PC1 (+) 1 PCO (-) #ESMERRIRGRIR
e XT: PC1(+) #PCO (-) #F/MERATR
FOSC e EC: PC1 (+) $ZIMERESEHEAN, PCO A 1/O INTOSCIO
e INTOSC: PBO 3k PA2 #iti“sg<B444”, PCO #1 PC1 A 1/O
e INTOSCIO: PCO #1PC1 %4 1/0

XT /LP XU#EAT$h/E 5f

ESO  |. g g
o X
HPE (R BT BT 2R

FCMEN |o {8 feRE
o XA
SRS RGRT AN X FR (2T or 4T)

TSEL o 2 (55RT4H = SysClk/2) 2

o 4 (35LFIHH = SysClk/4)
F 6-1 FOSC MR BHIVA LB E T FS

A&
SCS IRCF LFMOD OST
SysClk RGRTHiR OSCCON]|0] | OSCCONIJ6:4] | OSCCON[7]
0x8F (EEE)
RW-0 RW-100 RW-0
EC 0 - - -
SNER XT 0 - - 1,024
LP 0 - - 32,768
16 MHz 1 111 - -
8 MHz 1 110 - -
4 MHz 1 101 - -
HIRC 2 MHz 1 100 - -
AR 1 MHz 1 011 - -
500 kHz 1 010 - -
250 kHz 1 001 - -
256 kHz 4 1 000 1 -
LIRC
32kHz ° 1 000 0 -

& 6-2 SysClk AR BEEXA R HER

4 256 kHz LIRC R{ft WDT(£% WCKSRC #1 LFMOD, % 7-3) . Timer2 (£ T2CKSRC #1 LFMOD, % 7-9) 1 ADC
(£ ADCS 1 LFMOD, & 12-2) {£f.

5 ZRZATERE (IRCF=000), PWRT 1 FSCM %—{£A LIRC £ 8 4347, B 32 kHz, WA LFMOD Jfil{&.

Rev2.03 -25- 2021-10-22




Fremont Micro Devices FT61F13x
AR RS =ved ik SEE
&35 2 B B RPR S AL(BiITF)
OSTS 1= BITEINEBIRSE T (BEIEIN) OSCCONJ3] RO-x
0= BITERIIRESRT
HIRC ready (517%)
HTS 1=Yes OSCCON[2] Ox8F RO-0
0 =No
LIRC ready (§i7%)
LTS 1=Yes OSCCON[1] RO-0
0 =No
A ER A 4ar 5 1 BED
s . et
CLKOS (X 24 FOSC #%#% INTOSC & FT AR MSCONO[4] Bt
1 = CLKO 53| PBO;
0 = CLKO MR51Z) PA2;
LIRC #1 HIRC XX #AERT 4 R EHBNERR o
CKMAVG | 1 = {ggk MSCONOI[2] RW-0
0= X
B3 LIRC 1 HIRC B X KIEINEE
CKCNTI | 1=z MSCONO[1] RW-0
0= ER(BFHEE)
SOSCPR | ¥of LIRC BIEAFT &R HIRC EHEI% SOSCPR[11:0] gxlg[s:O] RW-FFF
X
+ 6-3 RFHTHIMRSAL
B RS ey Mt | E4E
1= {¥# (PEIE, CKMIE,
" OSFIE &) 0x0B
g laeluii _
GIE 0= 2B INTCON[7] k8B RW-0
(MREE A % 520m) 0x10B
. " 1= {§KE (CKMIE, OSFIE i&H) 0x18B
PEIE G B T - INTCON[6 RW-0
0= i (FMEE) ol
ckmie | IRCAHIRCIEIAE | 1= fee PIE1[6 RW-0
SE R 0= % (FMEE) =
. 0x8C
OSFIE HNERARSH 22 HPE Fh i o PIE1[2 RW-0
" 0= i (KM !
LIRCFAHIRCARZ XK | 1 = Yes (§i7F)
CKMIF oot o 0= No PIR1[6] - RW-0
X
HNERIRSH 2R HPEAR AR = i
OSFIF b PifRS7 2 B PR AR 1= Yes (§iifF) PIR12] R0
i 0=No
R 6-4 PRHBEPEHFEREMRSAL
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6.2  AEBEI#HEI (HIRC #A LIRC)

A= (Internal high frequency clock, HIRC) B2 H4EE] 16 MHz @ 2.5V/25°C. i&H 2
B SIET L EAME < +1.5% @2.5 - 5.5V/25°C, EETHEAMEN +4% @ 40 - 105 °C,

HIRC #EERENAREHITRE. HEIETHESSH HIRC IFER. RRJ[UUHTEEREEE
Xt HIRC BFHTEHROE, i, EEFREHRIERR HIRC SiFRIREFI#EI%#E EEPROM HIR/E—
NFT. B step K% 2% /128 = 0.016%H)iR%E . HIRC ] KE(EE FiE7E FOSCCAL EFFH=T,
FAFRTUAERIARY 16 MHz 24 %E HIRC 85 (i), # steps 2AFLIERI(~40 kHz). FEBEMEITINIT

FOSCCALJ[7:0] £ N= 16000 = N * 40
AER{ESRET4R (Internal low frequency clock, LIRC) H B 284S 256 kHz. & H ZIBIAISHRT L
HAME <+6% @2.5 - 5.5V/25°C, RETHHEEE <+2% @ 40 - 7105 °C.
EHAERERRGEEETEENE LIRC B, KK LIRC MERIREFIEEIIE EEPROM KIEIH
BINFT. B—1 step K3 6% /128 = 0.047%HIIRE .

LIRC #1 HIRC AIHEERZXKE — #£— LIRC EHAA(ERLFMOD&E) # /A Timer2 3NS50
% (SysClk i£#F 16MHz HIRC), LtEAREEHINEE. BT LIRC BEERHEIR, EtHERETTRER,
AIiBE A LIRC k#5& HIRC BIThEE, LURZIMERIRIL2%BRE R,

SysCIk

CKCNTI_WR1 (]

CHONTLSIR* MERTE RFHD) T
LIRC-32kHz | | |

MEAS_EN |

Timer2 | 0 [[2[8[4[5L [ [ [ [ [[[ [N

Stored in SOSCPR (Finished) [

6-2 BRNERFE

LIRC #0 HIRC XK /EXTE:
W E IRCF = 111, SCS = 1 ; SysClk i£#¥ 16MHz HIRC (H fth3hZ 1% BRI EE SFER)

-

2. %8 CKMAVG =1 LA RMETL, %I 0 RRFMTH
3. ®E TMR20N =1 ; f£4E Timer2
4. %8 CKCNTI =1 . FREARSE, BRIA Timer2 FSMSALL = 1, B4Y3AtL = 1, T2CKSRC =

SysClIk for 2T; SysClk/2 for 4T
5. ROESERAT, CKCNTI BiEZE(“CKCNTI =0"), CKMIF BE)E iL(“CKMIF = 17),
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6. ME{ETFHE7E SOSCPR FH&FsEH.

7. IR LIRC K 32kHz, B CPU &{T# 16MHz /2T T, MIBEAITAZ{E Y 500.
pa

e LIRC 1 HIRC 2z X KR, TEX SOSCPRH/L HEaRHITE1RE;

e LIRC #1 HIRC 3z X HAERT, Timer2 TNAEHE H B I/ME{EH;
e LIRC #1 HIRC ZXKHEINEES IDE AL FIXIERTRE;

6.3  SMERATERIER (EC/LP/XT)
6.3.1 EC &R

SNERELF S SR AR IRIEREE] OSC1 BI(OSC2 AYE I/0). & SysClk i#¥ EC #R3\Rt, POR £k
RERR P IREERY, EC R FARESEMATEIEIR.

6.3.2 LP#XT #&X
LP g XT R T, AEZFEIRE R IEEIETREE AR IEZERER] OSC1 1 OSC2 B,

LP IRHBEKE 3 MR (EC, LP, XT) i AL AR R IRM . it g A T 383 32.768
kHz B R AR IR ERIR)-

XT R e R AR ERA R RSB EIRE

TREHPRIZIE XT 8¢ LP 83X, LR LET B 4R M RERR R EERT, CPU 7£ OST i+ #HiEISE =4
1712, XBFITF XT 5 LP FHhE9FaE .. XIF XT #1 LP #3%, OST £ 5I3+% 1,024 #1 32,768 4~ OSC1
(FRIREIN+ve if). XFF 32.768 kHz FEX R &Ik, OST HETELEE1#,

i
o WDTBRIFBFFTRESEZE OST eI
o OSTit#HAE, T~Z%xf WDTCON 5 OPTION FE8i#{TE#R{E, BNIE~E FAITEINITA;

FURAITSERD (BIFIESO”, & 6-1) 21F CPU 7 OST i+ HAIE)1% SysClk &% HERIRSH2E INTOSC
BERAMNITIES . EEENEHHEREXNBERAT, WREHEIThEER 7S B E I BIITiE
%, BRERINEIR S 28 B 35 AU RS IR AT 18], M B EEH Ih#E . B CPU MBEAR FRIREE, 4% INTOSC £ SysClk
PITILEIESE, BREERRKES, MAESFHIIRGH[NRE.

F: ECERXTWERBzNNAEXH, EERZEFFTERERME,

R B ZETFF -

AL B 25 R B M BEAR R R ;

2. i%#% INTOSC E% SysClk #{THs S EH ZE OST #8A;

3. SysClk M INTOSC W T REA—ERIFAIK, BEZMEHATRIARIR (LP 3 XT #ExX);
4. SysClk ]#E 5 ERAT T ;

37 s IREBEPRZSAL(OSTS) M THE T SysClk BITAIMPAY IR TS A ARET SR T . i FF/E BURAS
BENThEERT, 1833 OSTS Al ElHEE g LP 8¢ XT R TR AR IR ER 2R (OST)R B E LT,

-_—
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AT SLEEP #5&4& 1k OST i+, M OSTS #FR#FA0"

HBERIPATENISIEES (Fail-Safe Clock Monitor, FSCM, HB“FCMEN’{£&E, £ F& 6-1) AI{E SR AES
R HeS H IR BE S T1E. EIRHRSEIRERTEZ(OST)BATE, FSCM BlERTH MRS 5 #kE .
FSCM i& Fl TR BN ERHRH SRR (EC, LP 1 XT). HikIFINIRTHRERT, EBIUERE FSCM ThiE,
WRINBIRH IR FSNRAE~1 kHz BB, MFERBIMEEE. B LIRC R 64 =4 KL,
IR AR — 1 RS, INBRTHARS N T BEPIERE 1, REMMERESAN EFABIEH
778555 0. LRAERTFhAVEE N3 B HAZE SR E RS A RN AR B BT, BASN RIESRE .

L SNERRT b L I ABE AT, FSCM B 544 SysClk 1% p% A 3RRT $4nlE H & i OSFIF . a5 OSFIE {$5€, OSFIF
E 1R, SR BN E RSREUE SR 2 0] BE A RERTEP BT S B ABIRR . SysCIk W4 EEE 1T
AEEHET, BERISHESHRINER MR SRS .

F“IRCFRZE‘FSCM FT B AERETIR, XIERFAEIRH R AN BT L EHIERRSURE.

B SIS E 25
9]\glgﬁq-$¢ S SET Q
(LP/XT/EC) §

e e R ar 6
| | ‘
' ! R )
! LIRC w64 | ~
|| ~32KkHz(") ' ! | >
' |
' |
' |
| RAERTS |

—_—— e e —_——a

6-3 FSCM £H4iEE]

I, 1T SLEEP 1545 #04% SCS ifa, #MPERIPFMHIFHERR. 2 SCS UM iEtk/s, OST FEH
BahitEt. OST iZ{7HAIE, CPU ¥ SysClk i%1%4 INTOSC R MEHITIES . OST BRE, HFER
PEBWIERR, ©RIFHREI SRR TRIE. LTERBEERIF R, FEEEE OSFIF FREAL.

F: ETRTREH NGRS e PR R PR P AT IE RS S BORTS B B I, B2 E#T SCS i,
FEFF R ass OSTS ILURBRE HHTHY SysClk RERTHIR.

6.4  HIRC, LIRC #1 EC FI$haYI ER 13k

& 6-4 ARTPAEIHETFE. 05R HIRC 3 LIRC EYIRAISE XA T EB), MIFSEHIMNIIRS
2R BT IRETE]
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LIRC a !

IRCF (000) — /(000) 5 1. HIRC Ezhedia

[ I~
2P LIRCTREES

HIRC m
sysck | L[ ] L

6-4 [ LIRC #1#%| HIRC FFE (E#89/ENH&ERF EC, LIRC, HIRC ZEIAIHI#)

7F: 3 Sysclk MEMhET$RIETIRE LIRC B, FHZEX OSCCON ELEHHITRIR S IRME, A 8RN,
&N Sysclk %A 250kHz KRH5hiRIETIT. R~EIINT:

BANKSEL OSCCON

LDWI 01 - IRCF =000, SCS =1
STR OSCCON :
STR OSCCON ; X1 OSCCON #1754 G#elE
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7.  EREE (TIMERS)

#E 4 N EREE, BIERIMAERRWDT)ER.

WDT Timer0 Timer1 Timer2
TS SREE (D) - 8 (5 WDT &H) 4 (1x, 4x, 16x, Timer1 &1 Timer2 )
H#E (D) 16 8 12 16
BES5mgE (i) | 7 (5 Timer0 3£ /) - - 4 (1 - 16x)
o LP e LP o LP e LP
AT il e XT o XT o XT o XT
e HIRC e HIRC e HIRC e HIRC
e LIRC o IEORH o IEORH o IEORH
e PA2/TOCKI e LIRC
(FETATHHER) o 2x ¥ESHTH
e 2x HIRC
e 2x (EC, LP or XT)

£ 71 THREZER
F: MR ERBRARHIESZESHH, EEXN TMRX ZBIELIZE TMRXON =07,
L ERTSEFEERT, HEEMBSNESBFR. 155047 SLEEP R T# XF, EAsEATF WDT.
WERTEEIERE LP / XT S e {E ARt EhiERT, FOSC MMM AEER LP / XT X 31%#E INTOSCIO &
X, BN LP/XT FEHFHELTRARTE, F2F=EHH.
WDT BG4 58S (postscaler)Fl Timer0 B9 4355125 (prescaler) T E— MEH S SR IR . 1ZAE 4
5 S IEFEHBLL WDT 2 Timer0, {BEZEAGERBHER . R DO SNEERTES, EoSntbEAR 1"
EIHER AN t3E B T AR — AN 573 B8 AY Timer1 # Timer2.

7£ POR Sk &4t £, B& Timer0 AYit %88 (counter)sh, HitFr B ERSSATEES . TS MENE O IR
BEEEN . UTEHHIGE (AN EFTEATT B M 578E:

WDT Timer0 Timer1 Timer2
e 5 TMRO ¢ TION=0 & e TMR2ON =0 &
e PSA Jl#2 T1CKPSA =1 T1CKPSA =0
i3 SnEs = e LIRC #M1 HIRC 22X KRBT

¢ TION=0& TMR20ON =0
¢ 5 T2CONO, TMR1L/H, TMR2L/H

o WDT, OST ii#iH e Timer0jiit |« TMR1=PR1 |e TMR2=PR2
N o HN/IERYH SLEEP (PTEL) (PTEL)
R « CLRWDT

e 5 WDTCON

e %S WDTCON 4hih o PBR(T1ON =0 &
fE5r 3 L EFRA &t - TMR20ON = 0)5h

o PSA i A EFTB &Y

® 72 ENBFETHSEMNOMSENEESEMS
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-

ZE TMR1L #1 TMR1H 1&;

BRMAMEAESRE PRIL 1 PR1H;
TMRIL #1 TMR1H S BHEE;

o M w0 DN

FIRBNESFHEAN PRIL F1 PR1H, 3&%) “TMR1 = PR1” =4 [ILAC;

FT61F13x

FE: 3 TMRILH #{TEREHESEE Timer2 MRS, A AT SR (2] %5 «

. ®E “T1ON = 0", AMZLE Timer1 1H#=%;

—BX%% PWM BFERZE, BRESH—EREE, 4 Timer2 BIHHHIRT. MO RGN IGF LS

1%, EMFERNEEHEREREINRE.

PWM BBkt HEREAIZEEIEE “TMR20N = 07, @318 & “TMR20N = 17 AIE#H /S5 Timer2.

71 FBITAERSE (Watch Dog Timer, WDT)

WDT AT “M SLEEP #ifE” 8¢ “CPU ek =2 REE M. & WDT HERITIR B E a9 E HA%

BN A=A i

e £ SLEEP & T, WDT @ I5fh & Mg, CPU SMEH#N SLEEP Z BT B RS 12/E. MEETR

=, WARREEMEN.

o HEIEERN(ESLEEP #&2:X)T, WDT iii¥fx REEM(EH BT 4 REEN). BERE~E

MiattEcE, NWEURT WDTBTE &

#| Timer0
-
HL:Eg e *50 WDT
- imer E4y5nise s
LP WDT [=] ﬁ’)’) Eg 'L‘]'H_J'lﬁﬂﬂjl
XT e
PSA :
WCKSRC<1:0> PS<2:0> PSA
WDTPS<3:0>
WDTE —
SWDTEN —,
7-1 WDT &HHEE

AT B 1 AERETE: WDT-EH] x WDT-IF438kt / WDT B$hsazZe, WDT I .

T iEERBTHIRE, BT WDT Eassm s, ERERNEILSKE
LIRC 1EARt#hiREs, WDT jathal vl i B &K ERES 8] 7 :

216 x 27 | 32kHz = ~262 seconds.
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711 WDT HXHFEILR
R K& HERE it | E4E
WDT B4R
00 = LIRC
weksre | 21 = HIRC L WDTCON[6:5] RW-00
10 = LP ({X%§ FOSC 73 LP 5 INTOSCIO #%*)
11 = XT (1% FOSC 3 XT 5% INTOSCIO #&=*)
*BNEEEIR, T WDT iR
WDT FEHA
0000 = 32 0111 = 4,096 0x18
0001 = 64 1000 = 8,192
= 1001 = 16,384
wptpg | 0010=128 WDTCON[4:1] RW-0100
0011 = 256 1010 = 32,768
0100 = 512 (ZkiA) 1011 = 65,536
0101 =1,024 11xx = 65,536
0110 = 2,048
SwDTEN | | = WDTIERE WDTCON([O] RW-0
0=WDT % (¥ WDTE i%&# SWDTEN =#|8T)
1: LIRC = 256 kHz
LFMOD OSCCON[7] | Ox8F | RW-0
0: LIRC = 32 kHz
1= 585 MELLAWDTIE 5 5788
PSA ﬁf = %\EE o LA OPTION[3] RW-1
0 = SYSMEE B EC4A TimerO T4 5Mas
WDT EHSitt | Timer0 Fi4sitt
000 1 2
001 2 4
010 4 8 Ox81
PS 011 (PSA=1) 8| (PSA=0) 16 OPTION[2:0] RW-111
100 16 32
101 32 64
110 64 128
111 128 256
XXX (PSA =0) 1| (PSA =1) 1
& 7-3 WDT #HXHP&EFHF
B Ih&e A
WDT
WDTE o {FHE (BT EERL) SWDTEN #5i
o AITIELIEH] (SWDTEN)
WDTBTE WDT &L Eah#lia AL & KA
x® 7-4 WDT EMMIRHEES TS
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7.1.2 WDT g EfiEF

B WDTE (M LECEFF8E) WM SWDTEN (AFP&HERE) F6 WDT, WDT ik ENEREZE VA
LB E 2N s WDTBTE (WG HEL B ZF8R) RE.

WDT B4R WCKSRC %% (2n5R 1% LIRC NI LFMOD #—$i% E50R), 54 5525H WDTPS, PSA
FMPS—EEE.

WNFEFELE WDT i, SRR EREREEZATER WDT, BEARSE &£ 7-2 FHER WDT E.
WDT #ERERFEH iR,

7.1.3 7£ Timer0 1 WDT Z [8)¥)3#24> 55 B

HFARRE 45 SR BE P] 53 B 48 Timer0 3¢ WDT £, 7 Timer0 #1 WDT Z [B1¥]# 53 SR BERT AT BE S
EHARFIREN.

BB M S ECL Timer0 Y1 ZE WDT B, @AIUBTELLTHESIF

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

5D SRER BR M D TERLS WDT Y32 E Timer0 B, AFUBELTIESIRR:

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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7.2  7ERTEE 0 (TIMERO)

TOCKSRC<1:0> BUS
InstrClk \L E
HIRC ]
p— J ™ TOIF
XT B
Sync — TMRO [—»
TOCKI
TOSE Tocs
PSA
8-bit
oy Snas q
PSA PS<2:0>
WDT
et
WDTE 16-bit >
SWDTEN wDT "r
PSA
WDTPS<3:0>

7-2 Timer0 Z5H1EE]
Timer0 ATA{E /0 “PA2-TOCKI” §9_EFB/ RGBT RS, SIHETERRS (£ TOCKSRC).
Timer0 IH#ANERTR L AHE = TMRO[7:0] * TimerO_#i 547

TimerO i 4% & 3L P ETFRELL(TOIF), 2 75 fifh & Hp i /35 M BEERR = RERE T BRUR T8 R B9 f5E gE4=HI L (TOIE
1 GIE).

E:
1. 3 TMRO #ITE#REER 2 MESAHAA, Timer0 {F1Ei#H1E;

2. WMFEMERFEEE, FIRE “TOCKRUN =1" 1 “TOCKSRC # 00", LAfE Timer0 IR R 254
R4h BL7E SLEEP 2 TRIEFEIT, TN Timer0 3§ 103H, HHFHENBIRATAH8E;

3. 4R Timer0 ATt TOCKI #4174, ABAEXT Timer0, Xt TOCKI B&/NEAH, S/ARMORIEER
EKo BRAF TOCKI AFEIRE Trock IFF1R, IR &R B X Lo PRA KA+

TOCKI =/ME =X 2 1%
N . 0.5 * Trock + 20 ns T D55
=/E Bk EE
SHRBOHFEE 10 ns | W55
N=1,24,..256 (BWSH)
ZH 20 F0 (Trock+40)/N YR A E
FEI5A (Trook40) * S IN=1 (T H55)

4. %(F “7E TimerO #1 WDT Z B[ 5357EBEE" 1ES 1 EF 7.1.3;
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7.21 Timer0 HXFER/LA
BT RE HEHE Hhik SiE
1= {EgE
TOON Timer0 o= TOCONO[3 RW-1
= X/ 3]
SLEEP#&ER T 1 = Yes (BF$hiRIEIE SrTE)
TOCKRUN _ TOCONO[2 RW-0
TOCKIR¥FIBEIT 0=No (2]
TimerQ BJ$$j8 (TOCS =0) O0x1F
00 = H?H‘J’%q] 10=LP O
TOCKSRC | 01 = HIRC 11=XT O TOCONO[1:0] RW-00
OFOSCR RN AL E R LP/XTHER 8% 1E
INTOSCIOHER,, BENIRFH/IFASIEIT,
= #
ToCS TimerOi N & 1= PA2/TOCKI (?Jr’{fﬁ) OPTION[5] RW-1
0 = TOCKSRC (ERt328)
TOSE TR AR 1= Thf OPTON[4] RW-1
0= B
= 4N N v47ise
PSA 1 ﬁ:}ﬁﬁﬂﬁﬁj EE—HW.DTE&I M%f ] OPTION[3] _——
0 = 95 RSB Timer0 T4 5588
WDT Fasitt | TIMERO Fi4r$htt
000 1 2
0x81
001 2 4
010 4 8
011 | (PSA=1) 18 | (PSA=0) 16 _
PS 100 16 3o | 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 +#{& TMRO[7:0] 0x01 | RW=xXXX XXXX
F 7-5 Timer0 tHHxH PITHIF R
AR RS e ot EE
" = fRE (TOIE ;&F3)
GIE =Ll INTCON[7 RW-0
- 2RXH  (RETERW) P
TimerOj@H 1= {FgE
0x8B
TOIE ; . INTCONI[5 RW-0
BB | 0= % (TR B os
Timer03& 1= g@ - 0x18B
TOIF ) _; N E”j’mtﬂ (i77) INTCON[2] RW-0
AR TR AR AL 0= Kt
= 7-6  Timer0 FB{FEREFIRAS(L
Rev2.03 -36- 2021-10-22




Fremont Micro Devices FT61F13x

7.3  XERTEE 1 (TIMER1)

T1CKSRC<1:0>

InstrClk — T1CK
HIRC —— &0

LP — TMR1

XT — g ings

T2CK
TMR1IF
T2CKPS<1:0> N EqQ | B
ELi=g
T1CKPSA

PR1

7-3 Timer1 ZH94EE
Timer1 A{ETTRIIhEE.

HAKFSEE (B T2CKPS & B SHEL1E 1, 4 B¢ 16) AT EC4S Timer1 58 Timer2 (£, SAREXS
ficss Timer1, E43nEEIEA1",

Timer1 34 M 0x00 FriqiEiE, BHEBIER)IGERTE =
Timer1_Fi47 * PR1 / (Timer1 B$h$iizR)

A, TMR1 5 PR1 ITEE, H B EHREG(TMRIIF), T TMR1 £ F—N#iEHEIE (1% 0x00, [T
Fic 5 = 75 firh & F BT /i M BE AR AP REEE T BRUR T-4H Rz Y 8E/ < AR HI4L(GIE, PEIE 1 TMR1IE).

TN MBERR P IREE, Ei%E “T1CKRUN =1” #1 “T1CKSRC # 00”, LUF Timer1 BORTHIE A 23545 Ao
B 7 SLEEP #RX TR#HE1T, BN Timer1 &5 1031%, 43FH#FNERFTA T EE.
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7.3.1 Timerl HXFER/LE
B RS H17FsE Hhik SN0{E
T4 b 1 = Timer1 (LLETEN{ETMR20N=0,
TICKPSA | = Timer2{ B &N T1CONO[4] RW-0
SrBLAL .
0 = Timer2
BEARAITICK | 1=Yes (At4hiRIEIESBT4h)
T1CKRUN T1CONO[3 RW-0
BT |0=No 14l
T10N Timer1 1= fEaE T1CONO[2] | Ox11A | RW-0
0= %i X
Timer1 Bi5hiE
00 = 15 RT4h 10 = LP()
T1CKSRC | 01 = HIRC 11 = XT® T1CONO[1:0] RW-00
(FOSC MHENBCE R LP/XT 183 5 iF
INTOSCIO &=, BNIRFHFZIFEASIEIT.
Timer2/Timer1 550
T2CKPS imer2/Timer! 5M5ALL T2CONO[1:0] | 0x12 | RW-00
(TICKPS) [00=1 01=4 1x = 16
PR1L PR1 EHAZE7758{K 8 {iL PR1L[7:0] 0x116 | RW- 1111
PR1H PR1 BHAZSEEE 4 i PR1H[3:0] 0x117 | 1111 1111
TMR1L TMR1 i #ER S ERE 8 L TMR1L[7:0] | 0x118 | RW- 0000
TMR1H TMR1 ¥ EREHFERS 4 & TMR1H[3:0] | 0x119 | 0000 0000
Fz 7-7 Timerl HHXAPIEHIF R
BT RE HFes it | E4E
1= fEge
" PEIE, TMR1IE &) 0x0B
GIE 2 /T ( . INTCON[7 RW-0
0= 2Fx%xHA [7] 0x8B
(MREEA S 520) 0x10B
. " 1= fE&E (TMR1IE &) 0x18B
PEIE IME SR - INTCONI[6 RW-0
0= % (FMEE) (6]
. " 1= {F§E
TMR1IE | Timer15PR1ITHZ A - PIE1[3 0x8C | RW-0
0= % (FHEe) 3] 5
Timer1 SPRAEE HEAR | 1= TAE ($7F)
TMR1IF . 0= RIOLE PIR1[3] 0x0C | RW-0
%+ 7-8 Timer1 RHHEREFIRTSAL
7.3.2 Timerl HHFZ/NIE/BIRE
BEMESHRMELBIES R BT 7.4.2 Timer2 HFHEHRMITEIRE.
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74  TERTEE 2 (TIMER2)

T2CKSRC<2:0>

InstrClk — T2CK
. — &0
: TMR2
XT — P Tit
T1CK
T2CKPS<1:0 TMR2IF
<1:0> S
’ . EQ B
bbEeEs =Pt
T1CKPSA TOUTPS<3:0>
PAR2ACT
BN
S —
PR2

7-4 Timer2 ZHI4EE

Timer2 JEREE, WATAT~% PWM (G748, £ ET 10 PWM), AT LIRC #1 HIRC X
BOEH(CKCNTI=1). AIREIATE AT AL A0S S 5785 it IO e

Timer2 BF5hiRE T2CKSRC i£#F (215 iE LIRC MA LFMOD #—# £ ESZE), Timer2 BHER#HEN
Timer2 F535hzs (3 50EL A 1, 4 3 16), FusrsnasavinLi A TiEE TMR2 F&:5, TMR2 M 0x00
Frig#ieEE S PR2 ILh, DLEZRT:

1. TMR2 £ F— M8 AHAE LA 0x00;
2. Timer2 [a 53 3ReRi%iE;
3. % Timer2 FASABHEHIAES EAIAIZER (1,2 ... 155 16) HHE, Timer2 ifth;

4. HETAREGL TMR2IF B 1, 2R & 5 HAI/ Sk M BERR S RRmE I BUR T-H8 R HO 5 RE4=HIL(GIE, PEIE
1 TMR2IE);

i
1. EE: HWonsSoHi4 Timerl (TICKPSA =1) B, A% TMR20ON Jfi{8, Timer2 {§E53hit

#, 5 CPURTELATF SLEEP KRisthTx. tFE kA Timer2 185k, MEXHARA PWM i#iEH1%
E TMR2IE = 0.

2. 3} T2CONO #ITERIEH A REF TMR2 FF.
3. TMR2 #1 PR2 #i 2R/ E & Fa5. EfIFT, H{E4 5% 0x0000 1 OXFFFF.
4. & (‘TMR20ON = 1", “T2CKRUN = 1", “T2CKSRC # 000") &4, Timer2 7£ SLEEP R TR {RFFIEIT
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741 Timer2 HXFHEH/LE

B K& 555 itk SiE

- 1=Timer1 (ttATEIETMR20N=0,

TICKPSA | i Timer2{3iEa0it#) T1CONO[4] | Ox11A | RW-0
SrBefL L

0 =Timer2

BERRATT2CK | 1 = Yes ((REDEE| £ g

T2CKRUN MSCONOI[0 1B | RW-
RIETH | 0=No o ’

5 31 I HATA & 25 bE A B A A SdE s r
1= PR2/P1xDTy Z&4{E Bl 5 5 E#2 PR2ACT
1 P1XDTyACT

0= AHAEREIESEMH

PR2U T2CONO[7] RW1-0

Timer2 R 5tE
0000 =1 0100=5 1000=9 1100=13
TOUTPS 0001 =2 0101 =6 1001 =10 1101 =14 | T2CONO[6:3] 0x12 RW- 0000

0010=3 0110=7 1010=11 1110=15
0011 =4 0111=8 1011=12 1111 =16

Timer2 (PWM&EBKHE | 1= fF§E
TMR20ON KT EE5E0) 0= %7 T2CONO[2] RW-0
(TT21CCKKPPSS) Timer2/Timer1 F4SALL 8(1) i l x=16 T2CONO[1:0] RW-00

Timer2 At§fiE

000 = <A 100 = HIRC

001 =2 x 54 EHh 101 = LIRC
T2CKSRC | 010 = 2x HIRC 110 =LP ® T2CON1[2:0] | Ox9E RW-000

011=2xLP,XTorEC®) 111=XT®"

FOSC NHERACE AL LP/XT/EC &R B 1%

INTOSCIO 23, BNUHB[IHEASEIT
LFmop | ¢ LIRC =256kHz OSCCON[7] | 0x8F | Rw-0

0: LIRC = 32kHz
PR2L PR2 EEAEFRR1K 8 1 PR2L[7:0] 0x91 | RW-1111 1111
PR2H PR2 EfAEFFRES 8 i PR2H[7:0] 0x92 | RW-1111 1111
TMR2L TMR2 iR EFFR1K 8 i TMR2L[7:0] | Ox11 | RW-0000 0000
TMR2H TMR2 iR EFRE 8 i TMR2H[7:0] | Ox13 | RW-0000 0000

* 79 Timer2 HHXHAFIEHIFFESR
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AR K& HiFes Hoit SNE
e Bl 0x0B
GIE 1= {FgE 0= 2B%xH INTCON[7] . RW-0
(PEIE, TMR2IE &) (RRFEASSZ 52 0m) O§1OB
. " 1= fERE (TMR2IE &)
PEIE M S R INTCONJ6] | 0x18B RW-0
IME BT 0= % (EMER) [6] | Ox
Timer2 5PR2LEF | 1= {ERE
TMR2IE PIE1[1 0x8C RW-0
b 0= X (M) 1l :
Timer25PR2[LHELH | 1 = LES (BifF)
TMR2IF PIR1[1 0x0C RW-0
MR T 0= FIE o

HOE SR AN 2 5 S BT HhES,

4.

F+ 7-10 Timer2 FETEEEFMIRASA L
742 Timer2 FER/IITSHRE

TMR2H #1 TMR2L A gERIRNESE. @it TMR2H BIAEREF TMR2H _buf AT R I [a)RE, S FUETEIL
TEBIRF:

o 1ETMR2BY, %1% TMR2L, IthEf TMR2H BY{EF#KHiFE] TMR2H_buf, #A/F1% TMR2H. & Timer2

FE

“TMR20ON =0" LUZELEIHE, REHEIE TMR2 Z BT 1 5 NOP

e 5 TMR2H}, %5 TMR2H, Itk TMR2H B{EIS# %7 2] TMR2H _buffer 1, AfFS TMR2L, kAT
TMR2H #1 TMR2L ¥4 EETEFENTEEF . B, ATEESNEEMTHZEBNTESE, E5RE
BT, Fig&E “TMR20ON = 0" PS5,

Rev2.03

i TMR2H
J -
TMR2<15:8> 0 o >
>
ar Q
TMR2 TMR2H_buffer ©
16bit % TMR2L—e &
TMR2<7:0> J
N -
P
B 7-5 TMR2 iEiR{ELEER]
.
D™ Q ll/\
5 TMR2H —p
ar Q
TMR2H_buffer
@ TMR2
2 16bit
5 T|\/|R2|_j
] ~—

7-6 TMR2 BE#{E&EHIEE

_4] -
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8.  SLEEP FEHR#E3X (POWER-DOWN)

BIRER T, 159k E, BSMITEL, XSERRIEBEEKINGE. W3k 8-1 Bi/k, FT61F13x
A RIE PR R TERRRR AT R R T B & MER, MASIES NN, LUEHABR I8 LVR,LVD WDT,
Timers. PWM %1 ADC gE7E SLEEP £\ MMRIFIEIT. —EARRBAIECE i\ SLEEP FEEI%MH,
M ES XH .

. SLEEP &3\ TR S1ERELE &4

BT BH&I%H#?
iR g (BHER X F) Yes
LVR (B & LVREN) fFaEs@iTIE$¥EH] (SLVREN = 1) iE SLEEP ##X T aE
LVD LVDEN = 1
WDT WDTE or SWDTEN
TIMERO TOCKRUN = 1 & TOCKSRC # 00 & TOON = 1 TOCKRUN=0
TIMER1 T1CKRUN =1 & TICKSRC # 00 & T1ON = 1 T1CKRUN=0
TIMER2 T2CKRUN = 1 & T2CKSRC # 000 & TMR20N =1 | T2CKRUN=0
PWM (ERBE TIMER2)
HIRC /LIRC/EC/LP /XT (BRBETE A ENTAIIMEIRTS)
ADC (24 ADON = 1 B ADC Fri&RT#iRIRIFEI TR, ADC BIF[IE1T)
110 (B&dE SLEEP BH{EgE PWM, N 1/0 J&R#EZFEFEN SLEEP BIHVIRES)

# 8-1 PRisSATHpIh, HMIRRATIRIEFEKIE SLEEP =2\ TRIFIEIT
8.1 i# SLEEP

CPU & H1T SLEEP 5 S #NBERRT . FENBERRAT :

1. SR WDT fE£&E, W WDT BE 5 snss (AR 2 ECss WDT)FER SISHIEE, HEMAIRITT.
2. BBEHRELL (TF) =1,

3. EEARENM (/PF) =0,

4. BrEpiR

o IBSHEIHBERIKH;

o R Timer 7£ SLEEP TR¥FiE1T, M EH AT iE A EHIR HIRC, LIRC S ERiRS%2S(EC, LP, XT)
W RIFEIT. WREA Timer ZERERF EEIXH, NERMEHRIEBNEA, BRIELATHIE
BT 5 — MRFFIEITHY Timer FR{ER .

o ESFMBEINEL, EHAMEEE TS AIRESEM, #NEREEMSSBIFEL.

5. 1/0i%0

o IR Timer2 #£ SLEEP T{R#FiE1T, M PWM M 15 {R3F. 2nR Timer2 Bz M, A4 PWM
By B SR E# N SLEEP BIATIRES.

o His¥FHMitinO, HRIEFEEN SLEEP 2 ATHVRAS(EMEA, KB FEHSHET).

e 2§ “ADON =1" H ADC Fri&R$piRE{R#FZITHT, ADC BIF[iE1T. SIREMFEERIKE, M
ADC i35 B3hxH.

BAXREZENIMRTE SLEEP REETIMA TIERIFEAER, FERBRET.
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8.2 M SLEEP rhiifig

MBERR R PREEH 2 NEARN

o ETHHE, B CPUE—ERATEIGRER. EiliEEF LIRC {EAITATAIRT$RIR, E X LIRC tE HIRC
HIThFEER-

o ETE#, Bk POR, RGE, (WMEEM A4 RU, US4 RUE, 2LVD, ADC,
SOEELREE, PA4 AR,

ADC 5 EEhEELAINEE, LR TR BT ER, MLl ERR S, T

1. WMBER, BIVEHSTHAGE (31 BB 7.1 B TREME).

2. EREMMAZELN:

o PORZTZEL (THEXH)
o EI/MCLR HEITINGRRFEN (4R ERE)
o LVREfL (WRfERE

3. fEREET (XM “£B/HEERE” TRAIMREEINEE). FSR FT 9 .
xE:
1. MBERR R IREERE BT WDT,

2. AR T1CKPSA =1 (AN SngE /B4 Timer1, MAE Timer2), B Timer2 Frik BT R IRIFEIT,
LERTEN{E TMR20ON = 0 (X#), Timer2 3B ENIEIT-

3. ZIR SLEEP 54 E#ME A NOP 1%
FRIEFHTAR (BIARMIT“HEBRSIERF) M SLEEP FhmfgRT, tbin WDT Mafigsk £ /5 i s

(GIE)RIERERT R PRI E(HIREE, T—FIESHBHNITRIR. ATHRESENIT, XiIR SLEEP HIfF
Ew 19 NOP $#5%.

SLEEP
NOP /| FERB T ECaEmERT, NOP J&# 1T/ .
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9. il (INTERRUPTS)

Timer0 #H

PAA4-INT

PORTA 75
—

+EhE (GE)

TOIF

INTF

~—|I0C-PAD

I0C-PAT

Timer1 FLEC TMR1IF
TMR1IE

Timer2 PLEL TMR2IF

5 EEPROM EEIF

LIRC #7#E CKMIF
CKMIE

BRRS Sh A PS USR] osFIF
OSFIE

LVD FTEE LVDIF
LVDIE

ADC s 5E Rk ADCIF
ADCIE

ADC mR1{E 5 ACMPIF
ACMPIE

shigehi (PEIE) |

\____ PORTA g (PAE) |

TOIE :l >

INTE :| >

I0CAT

1
Lzl
(ELRTFGIE)

>

CPU X 11 N hlfiRE, o742 4H:
1) JESME BT (Timer0 0 1/0)

e Timer0 &
o PA4-INT (B EFAATK T FEIBRET)
o PORTA i OTAL M (ERHIEH)

2) MR
e Timerl 5 PR1 ILHEL

Timer2 [543 5n2% it

o DATA EEPROM 552

e LIRC #1 HIRC X &HETERK
o EIPE{RIFETIRUAITRE

o LVD EHFIHE

o ADC 4 #5ERK

o ADC {ELLERILED

Rev2.03
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FT61F13x

5HAtk Timers N[E, WDT i@wth RN/~ plf. BRIMNER /O Hhitish, Hibrhliigs

Fet chlRY, PC BhESHT

"t PR ZFEF(ISR)”S

cR T X A/ RE B % R 4T

FHENET

o T HENEHBEIMSIAPEIERELL: TOIE, INTE, IOCAX, TMR1IE, TMR2IE, EEIE, CKMIE, LVDIE,
ADCIE, ACMPIE,

o 8 PAX I NLLR
o IMETHERE—

o WRKXAALFRBIZFIL, HASHIT AR HIREE.

o FRBEhEREE £ /P B EREArIEH :
RET{EBERIAT, (RIA 01T M BERR RS .

o KPR {F BEGL H A 200 P BT AR S

PR ACIERT AT
o BahZE “GIE=0", MmXHAHH.
o IREMBILIRENMER, TEFEET PC /N 0x0004 it

o RERUHIFR1-2MME
M ERERIR[E

o BT

(RETIY’

IR B

SEHA, BkER "hBRARSZIER
§4IRY ISR, 7£ RETI Z B, ERRER B AR AL

GIE (Global Interrupt Enable).

S RE{ERESL: PEIE (PEripheral Interrupt Enable).

—ANifg O BfEEELRL: PAIE (PORTA Interrupt Enable).

F(ISR)” FFHAALIE chitf .

o H ISR AT, PCIREIZ|HERTAYMBILE, ARFE SLEEP 2T, MR

k.

o TEBUTRETIRBEZNEE “GIE=1",

M2 BE BT o

[E1Z] SLEEP #§

SEAMEENAR, SXHAEFH

CRRRK

A PEdiET, REEE PC HulE I B AR F AR L. IRAFPEERFRHMEENFTEHREW
SHXEEERBENIRRFEFRT, EER GPR Hi&

W, STATUS &HEF8%),
& 16 4> bytes 1’E?yﬂﬁﬁn‘%ﬁ%§, E A Ef7 bank £ X

DALBIL 1

16 /> bytes, MAFEY]#H bank UTHE

{’%E‘E:‘”o

9.1 FRTEXFFRLS
2 ik | bit7 | bit6 | bits5 | bit4 bit3 | bit2 | bit1 | bit0 | EERW)
INTCON |0xOB | GIE | PEIE | TOIE |INTE |PAIE [TOIF |INTF | PAIF | 0000 0000
PIE1 0x8C | EEIE | CKMIE | LVDIE | ACMPIE | TMR1IE | OSFIE | TMR2IE | ADCIE | 0000 0000
PIR1 0x0C | EEIF | CKMIF | LVDIF | ACMPIF | TMR1IF | OSFIF | TMR2IF | ADCIF | 0000 0000
OPTION | 0x81 | /PAPU | INTEDG | TOCS | TOSE | PSA | PS2 | PS1 | PSO | 11111111
TRISA | 0x85 | PORTA F5 ezl 1111 1111
IOCA | 0x96 | PORTA i AT W iR E 0000 0000

R 91 PR FFRMULABOAE
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BFR K& BHiras ik | S

1= f#gE (PEIE, &rhimsh
GIE eSSl 0= 28 ;giﬁ%{ﬁﬁm) INTCON[7] RW-0
(MREE A 222 0m)
1= {F&e
PEIE | /MZZHET (BB ERERIERA) | INTCON[6] | 0x0B | RW-0
0= XM (TMEg) 0x8B
TOIE | TimerQ it T 1= (B8 INTCON[5] | 0x10B | RW-0
INTE | PA4—INT 4NERehi 0= % INTCON[4] | 9X18B | rw-0
PAIE | PORTA #0254t Al (TCheEz) INTCONJ[3] RW-0
TOIF Timer0 &t P ETFRS AL 5 INTCONI[2] RW-0
INTE | PA4-INT ShEBehifitrsf (1) i :lzs (#i7%) INTCON[1] RW-0
PAIF | PORTA uf AL FHFREAL T INTCONIJO] RW-0
& 9-2 INTCON &%

B R HER | it | ShE
EEIE EE S5 iR PIE1[7] RW-0
CKMIE | LIRCFIHIRCAZ X #5452 A% P iy PIE1[6] RW-0
LVDIE LVD i PIE1[5] RW-0
ACMPIE | ADC [H{E L5 ILRE o by 1= ﬁﬁg PIE1[4] RW-0

- ~ 0= % 0x8C
TMR1IE | Timer1 5PR1ICE b7 (MR PIE1[3] RW-0
OSFIE SNEBHRSF B HSPE T PIE1[2] RW-0
TMR2IE | Timer2 5PR2ILEL H it PIE1[1] RW-0
ADCIE | ADC #%#r5e Rk B PIE1[0] RW-0
%= 9-3 PIE1&E%

B K& HEss | ik SfifE
EEIF EEPROM ESEARA{AL PIR1[7] RW-0
CKMIF LIRCHIHIRCAZ X A FE R AR L PIR1[6] RW-0
LVDIF LVD HEfiFREAL PIR1[5] RW-0
ACMPIF | ADC E{EELEILECAREAL 1= Yes ($i75) PIR1[4] 0r0C RW-0
TMR1IF | Timer1 5PR1 LA AREAL 0=No PIR1[3] RW-0
OSFIF S EBHRSS B8 B PEAR S L PIR1[2] RW-0
TMR2IF | Timer2 5PR2ICECFREAL PIR1[1] RW-0
ADCIF ADC ##ST RS L PIR1[0] RW-0

= 9-4 PIR1 57
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B RS Eirss Mot ShiE
PORTA tHi
/PAPU R N OPTION[7] RW-1
1= 2FXH 0 = B8 WPUA #Zil] 081
PA4 FREA
INTEDG . . OPTION][6] RW-1
1= EFHA 0= THA
PORTA I/O ¥ =it (J5E1EH)
TRISA 1=\ (HHFHETL) TRISA[7:0] | Ox85 RW-11111111
0= XFEH/TH
PORTA i O 24k Hh it
IOCA . IOCA[7:0] | 0x96 RW-00000000
1= {¥gE 0= %X

#F 9-5 OPTION, TRISA # IOCA &%

9.2  PA4-INT #1 PORTA i 0 354k By

B PA4-INT PORTA i 3 1L A7
R {XPA4 PAO — PA7 (%1£8/MEBiE)
/0 &8 TRISA[4] = 1; ANSELO[4] = 0 TRISA[x] = 1; ANSELO[x] =
HitigE INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF
% FHBH TSR (ZiE—) 0-181-0
R ? No =5

% 9-6 PA4-INT #1 PORTA i O T4k iz [B] B X Bl
PA4-INT #1 PORTA i 2L R F9 A9 ER /O hilf, MAEEXT PA4 iEH. tIRIREIER, PA4-INT
BEREBITMAELE. PORTA it O E N EZHENNEIIT. 3T PORTA in O LT
1. BMASERESFEEmO TP EFEs P (@idiE PORTA),
2. LMNBLTUE, MASERESHEFESREZENERIFEN PAIF,

3. MASFFRBFIIZ(ENIE PORTA Bd 12 EH A T LS Z BT, WRFAE PAIF EfI/EIZE]
i PORTA BRI &R iR OB RIM A K. HinOFREEHABEERN, PAIF ATBEESHE
FRo

Busx IOCAX
D Q
5 IOCA
EN
PAIF E1{iI
D Q
i PORTA
EN
X 5
Instr.Clk or
SLEEP EN

B 9-2 PORTA 43534k
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10. PWM
P1ADT
P1AzP P1Az
NG >
PR Q
P1ADTACT
P1AzNP—\§ > P1AZN
— Pp{s “ a y/
() f
P1xyP—\j > Py
[ ] P s T Q y/
>
=) PR Q
TMR2 —
# EQ
PR2ACT P1xDTACT
E:
x=B,C,D
y=0,1
z=0,1,2

PR2 P1xDT

E 10-1 PWM ZHERE
PWM 434
o 4 IEFEIEAER (A Timer2 #£4l), B &H%EEAY PWM Bi&: P1A, P1B, P1C, P1D
o BiE1THHEEMEEL: /P1A
o 1 HEHRXITHIE PWMEE: P1A, /P1A
o 16-bit By #EZR
o X PWM #i R M AT L 35
o TWALEBMERINEEN SHHPENEEH
e PWM1 1 PWM4 TJBRETEI 3 4N 1/0, PWM2 51 PWM3 ATRRETE] 2 4 I/O
o XOR/XNOR % 2 ittt
o HEMZEE
o HpioPHIHRR
o RSB ERIWNENETIRIT
SLEEP #X T#) PWM 4 - FEREELT SLEEP K7, RE Timer2 RIFEIT(SH B 7.4
Timer2), B PWM f£&¢, A PWM E—EREFEIT. M Timer2 N7 SLEEP TiE1T, HAHNEART]
EEIR ST, 203R SLEEP X Timer2 BaXkH, B4 PWM Ry FRIFEHFEN SLEEP RIAVIR
P

tN o
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10.1 PWMHEXFEFRLE
Timer2 EEA Timer2 i+#z5 H==EE S KA
MSB LSB MSB LSB MSB LSB
PWM1
WM P1ADTH | P1ADTL P1DC
PWM2 PR2H PR2L | TMR2H | TMR2L | P1BDTH | P1BDTL -
PWM3 P1CDTH | P1CDTL -
PWM4 P1DDTH | P1DDTL -
B sk bit 7 bit6 - 0 EH{ERW)
PR2H 0x92 PR2 EHA=S 8 i 1111 1111
PR2L 0x91 PR2 EHAIK 8 i 1111 1111
TMR2H 0x13 Timer2 #8858 i 0000 0000
TMR2L 0x11 Timer2 i+#831K 8 i 0000 0000
P1ADTH 0x14 P1A &=tbE 8 i 0000 0000
P1ADTL Ox0E P1A HZELAR 8 4L 0000 0000
P1BDTH 0x15 P1B &=LEE 8 1L 0000 0000
P1BDTL OxOF P1B =LK 8 fiL 0000 0000
P1CDTH 0x1A P1C &=tb&E 8 i 0000 0000
P1CDTL 0x10 P1C &=L 8 fiL 0000 0000
P1DDTH 0x09 P1D &=tb& 8 i 0000 0000
P1DDTL 0x08 P1D &5=SER{K 8 i 0000 0000
P1CON 0x16 \ P1DC (3t[XEtia]) 0000 0000
# 101 PWM B FIgE
CAERai it fEese e
Cho Ch 1 Ch2 Cho Ch 1 Ch?2 Cho Ch 1 Ch2
PWM1 PA6 PB5 PA1 | P1AOOE P1A10E | P1A20E P1AOP P1A1P P1A2P
/PWM1 PB1 PB6 PA1 | PIAONOE | P1AINOE | P1A2NOE | P1AONP | P1AINP | P1A2NP
PWM2 PA7 PB7 - P1BOOE P1B10E - P1BOP P1B1P -
PWM3 PB2 PBO - P1COOE | P1C10E - P1COP P1C1P -
PWM4 PB3 PA3 PA2 | PIDOOE |P1D10OE |P1D20E | P1DOP P1D1P P1D2P
2 bit 7 bit 6 - 0 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 thit | ERERW)
P10E2 | P1D20E | P1D10OE | PADOOE - - P1C10E | P1B10OE - 0x11B | 000- -00-
P1OE | P1COOE | P1BOOE | P1A2NOE | P1A20E | P1ATNOE | P1A10E | P1AONOE | P1AOOE | 0x90 | 0000 0000
P1POL | P1ICOP |P1BOP | P1A2NP | P1A2P | P1AINP | P1A1P | P1AONP | P1AOP | 0x99 | 0000 0000
P1POL2 | P1ID2P | P1D1P | P1DOP - - P1C1P | P1B1P - 0x109 | 000- -00-

#+z 10-2 PWMEHEHRM (1= KM@, 0= EE) FfMBEREL (1= 88 0= XxHA)
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XM =0, {F4E = 8 (XOR) =0, [E]5¢(XNOR) =1 .
Cho Ch 1 Ch2 Cho Ch 1 Ch2 Re
PWM1 - - - - - - N/A
/IPWMA1 - - - - - - N/A
PWM2 - - - - - - N/A
PWM3 - P1CF2E - - P1CF2 - P1C xor/xnor P1D
PWM4 - P1DF2E - P1DF2 P1B xor/xnor P1C
2R Mk bit 3 bit 2 bit 1 bit O SHIE (RW)
P1AUX OX1E P1CF2E P1CF2 P1DF2E P1DF2 0000
#F 10-3 PWM % 2 Ihgte
BT 4 3% PWM @ 1E1%E A isH FERE et | E4E
B A BAA & 2 bE B4 BN B A s
= Py R EERE 8
PR2U 1 = PR2/P1xDTy &A1& Bl 9 B EHF PR2ACT 1 T2cONO[7] | Ox12 | RW1-0
P1xDTyACT
0= B RRBEEEH
1= iEzz (B % s
P1BZM E*j (Buzzer) #834, S0%SZHE T2CON2[3] RW-0
0= IF& PWM &3
1= ERkH (One pulse) = OxIE
P10S e T2CON2[4 RW-0
0= E&iEEE 4]
+ 10-4 4 B PWM @ERIE A IheeisH)
B AL H1FaE it | S6E
PWM &Rz
000: ZIFHIRERIZEINGE 100: LVDW =10r BKIN =0
P1BKS 001: BKIN=0 101: LVDW = 1 or BKIN = 1 P1BRO[6:4] | Ox17 | RW-0
010: BKIN = 1 110: ADC S{E LSRR AL
011: LVDW =1 111: ZIEHBERIZFEIhEE
PWM BEEIER
P1AUE )1; LIPS R ERSET, PIBEVT BEIEE, PWM BEIE P1CON[7] | 0x16 | RW-0
A
0= LIPSt ERRAT, PIBEVT HIESEE, PWM ER
* 10-5 PWM HEXERMBFER
AR RS H1FS it | E401E
PWM %4 &S AR
P1BEVT ! . P1BRO[7] | 0x17 | RwW-0
1=VYes (i, BEEHAEE) 0=No
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B TR ikl bit 7 bité6 | bits | bit4 bit 3 bit2 | bit1 bit0 | Ef{ERW)

P1BRO | 0x17 | P1BEVT P1BKS [2:0] P1BSS P1ASS | 0000 0000
P1BR1 | 0x19 P1D2SS P1DSS P1C2SS P1CSS | 0000 0000
P1AUX | OX1E - | - P1B2SS - | - - | - [--000000
MEET, SIMHEIRZS “
#ix
Cho Ch 1 Ch2
PWMA1 — =rH- 10N = =n8-
P1ASS 00 = F5/; 00 = AP,
[PWM1 01= iB%§ 0’ 01=0
PWM2 P1BSS | P1B2SS™ | - 1x= iB%8 "1 1x = 1
PWM3 P1CSS | P1C2sS® | - | #apixxp=0, 8 “0"=0
PWM4 P1DSS P1D2SS(" Hptxxp =1, £ 0"=1

F* 10-7 PWM % 4 HBERT RO IR TS
10.2 AR

4 B% PWM BB L F ERT88 A Timer2, HAEER 6 NIRRT :

o 1xor2x LA

e 1xor2xHIRC

e LIRC

o Ixor2x SMERESHR (RAEZ FOSC tHNMECE AL LP, XT ¢ EC &K 74 H%)

BEABRIREIESR FD 7.4 Timer2.
10.3 AHA (Period)

PWM A Timer2 i) PR2 (PR2H + PR2L) FEEAZERRE, 0 A5 10-1:

ARK 10-1 PWM B4 = (PR2 + 1)*Track(TMR2 FT#471E)

Y Timer2 B ER ST FEE TMR2 5 PR2 #83%A7 :

o Timer2 HIEHAA 523 tE 7788 (PR2ACT #1 PIXDTACT )i E#.
o TMR2#3&%, B) “TMR2=0",
o P1Ax, P1Bx, P1Cx, P1Dx #iHiBig 17,

10.4 &ZLE (Duty Cycle)

4 3% PWM ¥ B30T M5 2stE, FRAERIAY 2 x 8-bit 7588 (P1xDTH, P1xDTL) i&&. PIXDTH A% 8
{irm PAXDTL A1{K 8 iL. B TFAEBRINZE HIEIT, PIXxDTH 1 PIXDTL FEFFAIEEEZIEEH BN .

PWM Rk 3% (Pulse width) #1&5%SEE(Duty cycle) 4 3IE 230 10-2 1 243 10-3 HHESH:

AR 102 BIFE = PIXDT Trao(TMR2 FE441E)
AR 103 L55K = P1xDT + (PR2+1)
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10.5 %X (Deadband) Ftid

| A% B
D T " .
P1AX —— [— —
X X X
P1AXN — — 1
X X

10-2 PWM ZEXHA ()T [E]

4NE P1DC # “00 0000”, P1Ax 1 P1AXN (/P1A) B BIE SIS =4 IR, HERATIE1E0 A 2L X "R
18], BXBkTEA SRR/ . FEX ERTES A Timer2B $04E Ao i+ BBt $hiE .

10.6 #PEFIF (Fault-Break) Thig

4 B PWM e R ThaE. —BREMENESY, AREMERT—EFAE, PWM Hid 518
RIBERE-—ERHMENRTS. TMR20N N2, BEEREEHTUATIIEEZ—:

e BKIN=0

e BKIN=1

o LVDW =1 (LVDDEB {#&¢iE#l, BT LVDW BUiEHR)
e LVDW=1,BKIN=0

e LVDW=1,BKIN =1

o ADC FMELLEFRENM AT

P P1BEVT RNPEE IR, LVDW A§i7F, KA LVD BISCRTELER4E R . Bk ADC sk ig
#HEEHMBMELLRER.

LEBCHx .
EDGS
PWVM_BKIN | ]
LEBEN
LEBCNT 0 [1]2]3]4]5]. [. | | N] 0
728 BKIN %) X . %)
728 PWM_BKIN

# 10-3 LEB RFE

IR “LEBEN =17, FBATE LEB iHHIETE A 288 PWM $PERI EEHAIM% . X LEB $F14%xT PWM
RN ZE AR % (BKIN) 1 ADC %k 9iEH, BSHREMLEA.
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2R R RS bk ShE
ADDLY.8 | ADC iE;Rit#22 5k LEB 522805 8 {iL
8 §LL1+;&aﬁ1z TR 8 1L ADCONZ[3] | 0x115 | Rw=0
/ LEBPR9 | (&%) “ADDLY")
ADCJEiRsy LEB R 8 i (FEER{4-fm%e, ADEX = 1)
ADDLY / E3RAdE = RW-0000
(XE3IRRFE) = (ADDLY+6)/Fapc) ) ADDLY[7:0] | 0x188
LEBPRL | (inREH PWM iitifik ADC, 7 PWM E{TiZ12 0000
hAR1SE % ADDLY)
ADC fiti & #1 BKIN 4 LEB {fgE{t
LEBEN 1= (P (24 GO/DONE=1 B 1T#1#24% | LEBCONI7] RW-0
0= XA FPEEARTATARER)
LEB 25
LEBCH 00 = P1A0 10 =P1C LEBCONJ6:5] | 0x185 [ RW-00
01=P1B 11 =P1D
LEB fit%& 8
EDGS 0= FF0 LEBCON[3] RW-0
1= TE

% 10-8 LEB FIP&iEHR

WEERZERT RS - SEERZER, PIxEETUARMARSEE), mtiZEsiZiER. 15,
P1B1, P1C1, P1D1, P1D2 fI&If&Ein H RS R HIZ B S5 H Ak 110 T[E.

WEEER - RESIERHEHBER, PIBEVT EAGEHIESEET . REYMMELEGHIERES, PIBEVT A1/
WIESESE,

BIEREKERN - KEHERZER, Timer2 HFIEITHE . HBPEFHERG, Timer2 BNRFILEARE
. 4 8 PWMBHAIEMNEERBHERRN, BN PWM HHAMBESER.

10.7 PRBANMSSLEEESRNEH

BEEfE S FER A RERSAN, BRIEFER PR2U RERZEESIEH, BUEET—1E
HAZRATHEIEA S EEBH.

E: SR PR2 # P1xDTL, PAXDTH H7E8, M xxxACT Xtk R AT M.

/ Timer2 tHX&H 1725

P1xDT —[>—— P1xDTACT

PR2U_WR1 ﬁ——T\
TMR2_MAT

TMR2ON

PR2 PR2ACT

10-4 Timer2 SHEHBNES
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B S F FRHNNE P EE R ARRERS B R TERLD PWMEIHAER], BNRAEEREE
IE—AN B ERLE SR R EFIX e B 725 (FF A 2 7E Timer2 AUSHZER L REERTHH Sysclk IREIIFERT), MATEEL
ERFFREBIER, BFRESE xxxACT FiFREHKAIEEAEE.

TMR2_match

PR2H E F

PR2L FF | 00

PR2ACT EFF | FFF

10-5 PR2ACT {E#E#imk FFF (Hi2{E F00)
E R ZNR I — N R EA TSR B S BN SE#T PR2 A1 xxxDTx F 785
10.8 PWM it

SRS — 4 BT S EEEI PWMEIE P1A, P1B, P1C, P1D, AIRREIEIA[EEY I/O 518 PWM1 1 PWM4
AT 5 RIBREFE] 3 4N 1/O, PWM2 1 PWM3 1] 43 BIBRETE] 2 4 1/0.

BEN53E (Buzzer) X — ML AHIA (2°(PR2+1)"Track *(TMR2 #i5 $5ifH). P1A, P1B, P1C 1 P1D ¥%
HitH 50% =S b TSR -

Pa_ [ L[ ] [ ] [ ] [
P1B L L ] ] i
Pic_ | I I I N
po [ L 7 7 1

-

Buzzer - P1A, P1B, P1C, P1D \

10-6 HENSERAE AV L AT FE
Hpohia Y — P1A, P1B, P1C #1 P1D 48 R A4 — Rt R 89 B2 Bk
10.9 (P1C,P1D) 1 (P1B, P1C) BYEE 2 Thikit

PBO = P1C xor P1D (8 P1C xnor P1D, £i# “P1CF2E” #1 “P1CF2", & 10-3).
PA2 #n/z% PA3 =P1B xor P1C (g% P1B xnor P1C, £i# “P1DF2E” #1 “P1DF2", % 10-3).

Rev2.03 -54 - 2021-10-22




Fremont Micro Devices FT61F13x
P1CF2
P1C P1CF2E o1e1OE
P1D TRISBO
’\I\ PBO
PORTBO L
P1C1P
P1DF2
P1B P1DF2E P1D10OE/
P1C P1D20E TRISAX
’\I\ PA3/PA2

P1D1P PORTAX

P1D2P

10-7 2 2 ThEEH A HIAEE

P1B \

|
e [ I
P10 T T

i

P1B xor P1C (PA3/PA2)

PICxorP1ID (PBO) | | ]

& 10-8 P1B #1 P1C HIZE 2 ThaeRTF[E
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11. % EEPROM (DATA EEPROM)

FT61F13x HNEERLA 128 x 8-bit BiIES st DATA EEPROM X, HMZTEEFX. HEIERE
fif XA B BE R BATIA 100 /50R. ANEEIESHITIVEHE), SRANEESEANELN 1 1 byte
(8-bit), ZBTIHER (page mode). ERR/4HIZSLI TREHBEEN, TERHEETIE, UTHTEERMIRBE
8. AttEHRETEREEIT, T CPURITHMIES, EEA#AN SLEEP IR,

ERMEEE 2 MESH AR, MBIRMEEERNBTEA Twrre-eerrom ((FREBENIER N 2~4 ms, XKiH
BaiERNA 0.7 ~ 1.3 ms). TRAEFBREAER, ARAFTERBINISE, BIFX EEPROM Xi#{T
ERRARIE. SRIESTRRRNS & ALHE N A P BTFREAL EEIF,

RN X & (sequential READ) Z(i%E4EE (sequential WRITE), FEtb&Ri%E/B #Ruws51 E#HTHER AUt iE .

K% Vop 2 Veor, CPU BIFJ7E 8 MHz / 2T BUiRE TiE1T, =R TEZERRE 1.5V £H. M5 DATA
EEPROM FrEERYERE (Voo-write) Bimr. TR FRZE 1 RAIERK Voo-write 77519 1.9V #1 2.2V, 15 DATA
EEPROM % & It & K & FRFI(Z15 Vop-ReaD)o

111 DATA EEPROM H¥:HEH/LCE

B K& = Xed ] i hil 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 Ef§gE (bit 3)

WREN3 | 111 = {F4 =REEEH 000 EECON1[5] RW-0
(Ht) = XH

WREN2 | DATA EEPROM E1#gE (bit 2) EECON1[4] RW-0
DATA EEPROM B4EiZ¥RE(L

WRERR | 1 = a1t (%% MCLR 8 WDT £1i) EECON1[3] RW=x
0= ERZER 0x9C

WREN1 | DATA EEPROM Ef$gE (bit 1) EECON1[2] RW-0
DATA EEPROM B #h#Ek

PONLY | 1 =No (~#k, RE) EECON1[1] RW-0
0 =Yes (5t#k, BE)
DATA EEPROM ig#aIl{sL

RD 1=Yes (f&# 4 1 SysClk BH, g =0) EECON1[0] RW-0
0=No
DATA EEPROM Ei###il{is

WR 1= BHI—XRERBEAEITH GEREEEHN 0) | EECONZ[0] | 0x9D | RW-0
0= FEAK

#+* 11-1 EEPROM #8%F FiZHI 51758

Rev2.03 - 56 - 2021-10-22




Fremont Micro Devices FT61F13x
ZFR RE HFes et | EAME
1= fEge
" PEIE, EEIE &) 0x0B
GIE sl ( - INTCON[7 RW-0
0= 2R/x%xH L7] 0x8B
(MREE A 520) 0x10B
. " 1= fF&E (EEIEER) 0x18B
PEIE NG S - INTCONI[6 RW-0
0= %l (FME) 6]
e e ewe | 1= (FEE
EEIE EEPROM B5Erk B o PIE1[7 0x8C | RW-0
& 0= %l (FME) 7]
EEPROM B/l [1=Y i
EEIF . - es (#if7) PIR1[7] 0x0C | RW-0
FREAL 0=No

% 11-2 EEPROM HREf{EREFIIR AL
11.2 E DATA EEPROM

1. ®E “GIE=0";

FIEF GIE, @R “GIE=1", MEELE (1);

{£ EEADR E X\ B#rithilt;

¥ EEDAT 5\ BEArE#E;

®E “WREN3, WREN2, WREN1” =1, 1, 1", HEBMRIZTIEFRFIIZE;

6. MMABENEE “WR=1" UBHE (ZMIHFIL);

7. YRIESERR (YRIERTENEZIA Twrire-eerrom) &, "WR” 1 “WREN3, WREN2, WREN1" #}4§ B5hiE
0;

IR

BCR INTCON, GIE
BTSC INTCON, GIE

w0 DN

LJUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR ; Hitt 77 0x55

STR EEDAT ; ##E 77 0x55

LDWI 34H

STR EECON1 : WREN3/2/1 [5A7 & 1
BSR EECON2, 0 ==

BSR INTCON, GIE ; GIE £ 1

e
1. YRIZFAEHITHR, 3t Data EEPROM #HTiEI@ES SBISENG RIEIR.
2. WRRIETTAET, WREN3, WREN2 g WREN1 EE—#5 0, £ N XRIZRIE 5B EEIF #RENL.
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11.3 % DATA EEPROM

¥ Birthit 5\ EEADR %7588, RERBZIE (‘RD=1"). 2 MESHHELRE, EEPROM HiEHSA
EEDAT %7F#s, BEMLMEIEIES 2/ RIR—5% NOP 54 . EEDAT HEFFRIFLEREE TR
K E#1E.

%2 DATA EEPROM BURBIFZFEAT -

BANKSEL EEADR

LDWI dest_addr

STR EEADR

BSR EECON1, RD

NOP ; EEFF

LDR EEDAT, W ; UERT, HHERTHIES

11.4 B3NEKRTHEE

BHEEANF T (byte) IZRIE 2 #: FEHRFT, BHEFT. BRIFERFTRRE bits 8517,
MRIFRMIELBRFMIEN A bits ER0". ANTHAEBNERINEEGRE PONLY =0), HlmizRIS
BEIITIRRIRIE. FRERMREIN, LB NIRFRINGE.

WMREREBNIERR, ZRHIE FF BRI A ZRIEMRBENFT . AMZRRIZIE FF BRSSPI R
FWHEITT—REIE, BARRRENRSEBNER. RESEMERIEXTHR, EERESSE

RRYN. FLEFRAT, LNEFEESHEET, URSFEXABINERINE, HFHITESRHIEUH
RIRIZRR TN, R T -

1. WIRBEIERERE.

BRFT.

i DATA EEPROM.
WRFHEHIER FF MR, SNHREZE?2).

5. BHITHEIXHH SR (2)BMERRZRIE, LURREREE.
6. XABBER.

7. YmIZHAEE(E.

8. i% DATA EEPROM.

9. MRFHHBAEENGE, FURELET).

10. BIITHREIXEHM ST (7) B RiAmIE, LUBRRIZEE.

p w0 DN
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12.  12-bit #/%4: %58 (ANALOG TO DIGITAL CONVERTER, ADC)

ADC #RIRAPF R NS SRR 12-bit WEFIES . ADC AIETRRIRIRHEE TE1T, HEESE
850 kHz BIRTHEE (B 48 kHz BIRAEE, 21 ps/KAf) TNMEBEIER 12-bit iFE.

INT_VREF —» ADPREF=00 ADNREF=0Q INT_VREF
VDD —» ADPREF=014 o ADNREF=01, GND
INT_VREF+EXT_CAP_>W. o ADNREF=1Q, INT_VREF+EXT CAP
EXT_VREF—» ADPREF=114 o ADNREF=11, EXT VREF

_______________ .
|

PAO/ANO > 0000 | !

PA1/AN1 » 0001 : :

PA2/AN2 » 0010 Vref Vref ' '

PA4/AN3 » 0011 + - : 0.5V 00 :

PAG/AN4 » 0100 ADD : 2V 01 INT—VREF:

PA7/AN5 » 0101 I 3V 10 I

PBO/ANG » 0110 | float 1 :

PBSANT | o111 ADF Eia‘?t.:t/ | !

1XXX ENJI : :

A | |

16 | ADINTREF[1:0] [

INT_VREF v | !

CHS<3.0> GO/DONE ! !

' HDIRESHIE ] Int Vref |

12-1 ADC Z5HaHE[E

BRSNS S AIEFEAR 8 4N /0 (ANX) BiEz —8X 3 MAEREEH E(Internal Vapc-rer)Z—. ADC H
184 /O(PA4)sk PWM fil%k . 7EfihA& F1 ADC SR#¥ < (8] AT 1S N XE A sk BT AEPS (Leading Edge Blanking,
LEB).

2 ADC ##5emF1/sk ADC BIELLEEERICECRY, 1§ E AN AT RETARENAL, F A& o B R/ S RE
AR o PR

ADC 2EH £ (Vaoc-rer) Al IBITE S 1EIFEAN Vob, 3 MAZESEBE(0.5Y, 2V, 3V)z—, &id I/0 A
INERSEHE.

ADC ~"FEER M. FI, ADC HRIIBAERBITIT, HifiiE CPU ATRITHLIES

R ADC FFZE 7 SLEEP TR#FE1T, BEEMAIES Sysclk SkE 2 558T, @I 5 7ME e Frigat
$hiE 9 Sysclk BY Timers, Sk{E R %R4h Sysclk 7£ SLEEP TR#Fz1T. 2 ADC BIBT$hiE A LIRC A,
# N\ SLEEP /5 LIRC BBE&IHE.

% ADC BL & il & (PA4 5 PWM)BEt, GO/DONE Hfgftfilk EHEIEEIHEEN A/D i, i
E{if GO/DONE 44 2.8 .

AEESRERNNAS, /A ADC BTEEE 3 MadiE s :

1. FmiEBEFIE R AR %

2. HERFHRZR. RERFFEEETFAIABE, Frit@iE a8 EERER TINS5,
3. HuBELRSTRRTE .
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121 ADC H*HFERLE
AR RS HiFe it | SfE
1= {5
" PEIE, ADCIE, ACMPIE i&f) 0x0B
IE el ( ’ INTCON[7 RW-0
G 0= 2Fx%xiA 7] 0x8B
(MREE 52 0m) 0x10B
. " 1= {#&E (ADCIE, ACMPIE &) 0x18B
PEIE SN S AT ; INTCONI6 RW-0
& 0= % (KRR o]
- " 1= {5
ADCIE ADC #&#a5e pf i ; PIE1[0 0x8C | RW-0
7 0= % (KB o o
ADC H#MFERPRIRE | 1= B
ADCIF N 7 1= Yes (#17) PIR1[0] | ox0C | Rw-0
iz 0=No
ACMPIE ADC HIMEELERTCEL T | | - e PIE1[4] 0x8C | RW-0
0= XMH (FcMEE)
ADC [HEELEITEC M | 1 =
ACMPIF s . 1= Yes (#i77) PIR1[4] 0x0C | RW-0
*I'F/L‘.\ﬁl- 0= M
#+ 12-1 ADC B REFIIR AL
A K& H55 gk S{E
ADC ##sER{EBUYL (LSB)
ADRESL ADFM=0: ADRESL[7:4] = 1§ 4 i (E£#0") ADRESL[7:0] | 0x111 | RW=XXXX XXXX
ADFM=1; ADRESL[7:0] = 1% 8 {i
ADC ##ERSEHLL (MSB)
ADRESH ADFM=0: ADRESH[7:0] = = 8 {i ADRESH][7:0] | 0x112 | RW=xxXX XXXX
ADFM=1: ADRESHI[3:0] = & 4 i (E&A0")
ADCMPH | ADC ttREI1E (XS 8 i, 0.4% steps) ADCMPH][7:0] | 0x187 | RW-0000 0000
ADC JEiR/ LEB (JEEk 4%, ADEX =1)
ADDLY / (It 791 8 {3z, ADDLY.8 A= EIL)
| EBPRL HEiRATE = (ADDLY+6)/Fanc ADDLY[7:0] | 0x188 | RW-0000 0000
(nREH PWM it & ADC, £ PWM E1Tid
P SEK ADDLY)
ADC fifi % #0 BKIN 9 LEB {$ gt
LEBEN 1= {Fige (24 GO/DONE=1 B (T4 | LEBCON[7] RW-0
0= X ERAITARILER)
LEB 55iF
LEBCH 00 = P1A0 10 = P1C LEBCON[6:5] | 0x185 | RW-00
01=P1B 11=P1D
LEB fiti% 5
EDGS 0= 7B LEBCONJ3] RW-0
1= BB
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B

W
ns

)t
i

sk

B

CHS

ADC =N\ iBiE

0101 = AN5
0110 = AN6
0111 = AN7

0000 = ANO
0001 = AN1
0010 = AN2
0011 = AN3
0100 = AN4

1xxx = (EB Vapc-reF)

ADCONO[6:3]

ADEX

ADC fili % &1+ (GO/DONE)

1= B PA4 5 PWM &1 GO/DONE (FE{tfil %)

0= H352 B GO/DONE (Biftfns)

ADCONO[2]

GO/DONE

ADC 4B RIS i

1= Eik#E, PA4 5% PWM 257 AID 54
EREREEDED)

0= FEMER | kift(TEE

ADCONO[1]

ADON

1 = ADC {FgE
0 = ADC X (FTHRIEE)

ADCONO[0]

0x113

RW-0000

RW-0

RW-0

RW-0

ADFM

A/D #E#sERIZK (S5 “ADRESH”)
1= AXF
0= ZXIF

ADCON1[7]

ADCS

ADC % #af $iiJR

TSEL = 4T
000 = SysClk/4
001 = SysClk/16
010 = SysClk/64
011 = SysClk/2
100 = SysCIk/8
101 = SysCIk/32
110 = SysClk/128
111 =LIRC

TSEL = 2T
000 = SysClk/2
001 = SysClk/8
010 = SysClk/32
011 = SysClk
100 = SysClk/4
101 = SysClk/16
110 = SysClk/64
111 =LIRC

ADCON1[6:4]

ADNREF

Vabc-rer — (A EH[F)
00 = &R Vabc-rer
01 =GND
10 = AER Vapc-rer + JMEREEA Cap
11 = SMNEBSERBE (1/O)

ADCON1[3:2]

ADPREF

Vabc-rer + (IEEEHE)
00 = AEB Vapc-rer
01= VDD
10 = AER Vapc-rer + JMEREEA Cap
11 = SMNEB&EEBE (1/0)

ADCON1[1:0]

0x114

RW-0

RW-000

RW-00

RW-00

ADINTREF

AEB Vapc-rer
10=3.0
1 = (RiEHE)

ADCONZ2[7:6]

0x115

RW-00
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AR K e puichil SiiE
ShERAM AR (3 ADEX=1 KH&EHR)
ETGTYP 00 = (PWM 5k PA4-ADC ETR) T4 ADCON2[5:4] RW-00
01 = (PWM = PA4-ADC_ETR) t#i8
ADDLY.8 | ADC STIRTHHAR LEB iHHARH0EE 8 fiL ADCON2[3] -
/LEBPR9 | (&1 “ADDLY”)
ShERRME IR (2 ADEX=1BHER)
000 = P1A0 100 =P1D
ETGSEL | 001 = P1AON 101 = ADC_ETR ADCON2[2:0] RW-000
010 =P1B
011 =P1C
ADC F{ELL IR A RICELE it A PWM &R RIZE
ADFBEN 1= {Fge ADCON3[7] RW-0
0= X
ADC F{EEL SRR 1%
ADCMPOP | 1 = ADC 227 8 fii < ADCMPHI[7:0] ADCON3[6] RW-0
0 =ADC £ R15 8 iL = ADCMPHI[7:0] 0x186
ADC H{ELLE
ADCMPEN | 1 = {5 ADCON3[5] RW-0
0= XA
LEB %5, ADC FFiaEEhitHk
LEBADT | 1= fii& ADC 4t ADCONS3J[3] RW-0
0= T % ADC %51k
#* 12-2 ADC XA F&HHFR
&M it bit 7 bit 6 bit 5 bit 4 bit 3 Bit 2 bit 1 bit O &
ADRESL 0x111 AID B ERIE L XXXX XXXX
ADRESH 0x112 AID #HRERSEHIL XXXX XXXX
ADCONO | 0x113 - CHS<3:0> \ ADEX | GO/DONE | ADON | -000 0000
ADCON1 | 0x114 | ADFM ADCS<2:0> ADNREF<1:0> ADPREF<1:0> | 0000 0000
ADCON2 | 0x115 ADINTREF<1:0> \ ETGTYP<1:0> ADDLY.8 \ ETGSEL<2:0> 0000 0000
ADDLY 0x188 ADDLY<7:0> / LEBPRL<7:0> 0000 0000
ADCON3 | 0x186 | ADFBEN | ADCMPOP | ADCMPEN | - | LEBADT | - 000- 0-—-
ADCMPH | 0x187 ADCMPH<7:0> 0000 0000
LEBCON | 0x185 | LEBEN | LEBCH | - | Epes | - 000- 0-—-
%+ 12-3 ADC #HxR P& Easihit
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122 ADCHEE

BLE ADC BEUTIRE (FXECEREIRE ADON=0 LLXiH] A/D 3Nt %)
o BIEEE

e ADCE&£HI[E

o ADC 3%#rBT4filE

o HEMEERIEN

o MHAIR

o ADC &R EIAEE (LEB)

o MR (FETZE)

BIEIRE — A CHS SE[EFMANIBE, EE3 AT ADC #£#HpRERIFEE. HNH /0 TRE
TRISx = 1 #1 ANSELOx = 1 3kH & A= -

ADC 2% HH (Vaoc-rer) — ADC L 2 NESEHE(EAEIMERMEMNREBE: Vrer+ F Vrer—o
SEBERLIEERN:

e VRer+HA[iE£ VDD, Vgrer—HJiZ GND
AEEHBE

RNEBESEBEMINPER

INERSERBIE (VrertA PA4, Vrer—A PA5)

Vrer+# Vrer—A] LA LR EFHAEEE, EARFLURBRNEFERAESERE, BN Veer— i) EREE]
GND.

AEBSEBERLAA 0.5V, 2.0V, 3.0V, 5 “Ki&EH" (&5 “ADINTREF”, & 12-2).

ADC ¥#RT$hi%EsE — ADC m[iBid 151 8 MEt#hinZER (S “ADCS”, & 12-2):

e TSEL = 2T KA SysCIk/N; TSEL = 4T BfJ9 SysCIk/2N; N=1, 2, 4, 8, 16, 32, 64
e LIRC (256 kHz 8 32 kHz, £[% “LFMOD”, & 6-2)

ADCS<2:0>  /

3

—» ADCLK

SysClk > ADC

DIVIDER

LIRC

12-2 ADC Ri$hficE

HIRERE — AD HMERTEERA LN FTFRAXFTHEMIEN(SE "ADFM”, £ 12-2).
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ADRESH ADRESL
ADFM=1 MSB LSB
bit7 bit0 bit7 bit0

~
12bits ADC 4553

ADRESH ADRESL
ADFM=0 MSB LSB
bit7 bit0 bit7 bit0
Y

12bits ADC £5R

12-3 ADC ##EERIEN
12.2.1 ADC i R FiERIECE

ADC 33 AT i35 4 (ADEX = 0). PWM 333358k I0(PA4)#:25B(ADEX = 1)k . Heh, PWM = PA4 Y
ESERERE R B & RS (B9 “ETGTYP”, & 12-2),

E: B|§5<2( [>

Disable

"
BKIN B PWM R ZEiZ4E

BKINb or LVDW

BKIN or LVDW

ADCMPO

Disable

EDGS
B AHIL
PWM_CHx —— |— %iﬁ' —
| LEBCNT F| ADC fii %
9bit

LEBCH<1:0>
T2CK
ADCLK LEBADT

e —

12-4 LEB ZE#34EE

ESRFREAS, FFX (I MOSFETs/IGBTs)Si@BHEIBE R EMANWBRTER, MXLERTLS
MBIRE. FIARNAHR(LEB)ThEE, NAIERFAIZE PWM Mt aHER MOSFETS/IGBTs 7 XFr
FHETHBRE

LEB #1 PWM #uRthiE 4% T2CK(Timer2 Rt4hiE). LEB i+AtH#AEl, ADC {R#5RAE, BEZ LEB iHBHis
H(&17 “‘LEBPR”, & 12-2). #£ LEB itBIEEARNMNMR B XL EBEHH LEB it 45, N LEB EAT2:4%
B O HEMABITE.
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& &1 ISR/ jERR fih &% 1818
8% (FIEIR) (N/A)
/O (PA4) | (ADDLY+6) x Tap; ADDLY = LEBPR /0 (PA4)

(LEBPR+6) x Tap LEBEN = 0; ETGSEL (LEBCH Z2E%)
PWM (LEBPR+4) x Track + 2 x Tap (Tr2ck = Timer2 period) | LEBEN = 1; LEBCH (ETGSEL )

%+ 12-4 ADC fii %, EIRFBIERE

R B A& (ADEX = 0), GO/DONE HIESENEMEIEsN A/D ¥k, RH PA4 3 PWM fil%,
MBE—EBIIEIRETE(“6 X Tap” B “4 X Track + 2 X Tap”, B & 12-4). BINA[ETKE
ADDLY/LEBPR Z F#%7£ GO/DONE E{\LAEMEAIMNIIEIR . ADC HERTERTER(ADDLY)F1 LEB ERTRS
(LEBPR)ItFE—4 9-bit 1T #1588, tit#i3&H LEBPRO #1 LEBPRL[7:0]2H/K - 1EIR4E3R /5 RAEIRFEEE IR
YA “0—1xTap” BHEREFF.

E:
1. 7efEse LEB A1, 5% E ADEX 1 ADON FHF#%.

2. ADC ¥#STRATIE 2 MR &L 5.

3. ZnR LEBEN=1, MI$28% ETGSEL, f%RBNY LEB B %R . IAYE LEB ERY 88 & ADC
Bahit k(3% “LEBADT”, F* 12-2).

12.2.2 ADC th)L3%i#

BEESIE ADC 54, ELanEBEhEhR ADC Rit.

o I ADEX =0 ({55 %)Rf, AlAEIKHIEE GO/DONE = 0 3k 1t ADC,

o % ADEX =15}, #AHiBiT%H ADC #R(ADON = 0)3k# 1k ADC.

o I ADC it h1ERY, ADRESH #1 ADRESL A& # EH, MRRIFAT—XAIERE RE.
o RGENA, ATHNMNFERWMEN, Fitk ADC 1k, H ADC R4 XH.

12.2.3 il

ADC #R3RTE & % THIE R B RLHE R A R W AR :
o ADC ##5cH (ADCIF)
o ADC HELLRIES (ACMPIF)

B PEER A AN A P ET{EEEAL(ADCIE 1 ACMPIE), fIE = ERMIME2FEI(PEIE), K&
SR A2 RFE(GIE).

T REF AL R TITH, KA PUTEHATERNS B AN A P EAREAL. RSN A& 5 EiF/k )\ BERR sk
BE 0 B2 48 5L A9 16 854538 (GIE, PEIE, ADCIE %1 ACMPIE).

¥: ADC #E#MEmE£BEm5%ERS DCMPH 7782 B EE#ITEL (2 17“ADCMPEN”, &
12-2), BB ADCMPOP & B LR M, 2774 tE R A ICHE 4B B LR BiARSAL ACMPIF, 1R
HMERNS 8 (A TE{EELE:, it Vrer+# Vrer—Z IB)HIELES step A 0.4%. 2§ ADFBEN =1
A, IS EREHE R H .
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ACMPIF Efi

ADC_DATA[11:4] — +

E PWM RIZiZ4E

ADFBEN ]

ADCMPH[7:0] — —

B 12-5 ADC H{ELRLEHIIER]
12.3 ADC RH{RER g
SRAEIRIEETIE] Taca, DAEBKURIEAIE ADC HIEFEEABMNIBEEEN 0.01%IREUA, LUIAE)
12bit BYFERE(0.024%). RERTEFIIMERRIXBEEM X R T (TR 12-5):
Taca > 0.09 x (R + 1) us; R KL K kQ.
W ST RERFERTIE] Taca 0 2us B, SMNEREBEEEPELAAIS 21 kQ. WRFEAE AN BELBEME, M Taca IEAEL
B, 4SRERRES T R ERNRABBEEEME. T 5nA B SRER, 7£ 50 kQHIREELHERR

L¥gFEE 0.25mV (2V SEHER 0.0125%)A0ER. TR/ 100°C i, % AREREAIERS.
B, BERE AT

& BAEE PR 1R Taca
> 50 kQ ()
43 kQ =24.0us
21 kQ =22.0us
<21 kQ =22.0us

R 12-5 TREIASMBBRIKEAS &I Taca IR X FH
SKAFRFFETEIB) SR ADC L4 N I8 18 B AR 8] .

RIHRFERIEIRFF IR = BIBYIHR(SA” CHS")[ES ADC f2E (S Tsr)fE, WREEIRE A,

REERFFITEVER = BHMAZEREERS M GO/DONE E 1 [FHI 0 1 x Tao BFiE]A, HEIRETEH
R FHREEBI R 12-4), FERRAEREEEETT

RIS = RERFFEBETFRTAIGEE, B 0— 1 x Tao FEMTHEM.

RIFWTF R T IR BRE iR, HHIIETE 15 x Tao FE]. E I AFEMHARL SEIRLER T GO/DONE £ 1
FRRVBIREBRITHREE 15 x Tao B 16 x Tao B8], HIBFEHTAE, RERFEBREHNAES, FIRT—
NREEH, EHEFFEBKIRERE Tacofm, 4 HEEXREE A/D i,

12.4 ADC SRiaRtEmtg
Tap 5 ADC HIBT$HEIER. STEERY 12-bit S5 R & FEATE) :
Taca+ 16 Tap

AI{RIEEIE 12-bit FEE R SRR ER Sy 48 kHz (2~21 us/EKHE).

Rev2.03 - 66 - 2021-10-22




Fremont Micro Devices FT61F13x

|f | | \| TAD1 | TAD2 | TAD3 | TAD4| TAD5| TADe| TAD7| TAD8 | TAD9 | TAD10| TAD11; TAD12 TAD13; TADY4
| | | | | | | | | | | | | | | | v

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 |
Lﬁ‘ai’s‘#ﬁe i i

CHoLD SHEHIIG BT M ADRESH 71 ADRESL ADIF iz
GO i 0
GO (LB 1 (RIS T MM CroLo SRR

12-6  1REELR Tao A

12,5 ADC ##LERb)

% & ADC:
1. BEEixO:

a. ®E TRISx =1, #1-5|54HIRE;
b. W& ANSELx =1, XHA#¥FMAN. 55 LRSS THRIINEE;
2. BLE ADC f&iR:
a. 1%1F ADC B4R
b. %I ADC BEH[E;
%% ADC fi & &1 k. PA4-ADC_ETR 3 PWM, B3 X LEB;
d. IEFEHREREN;
e. {FREFIMELLE(FTIE);
3. BCE ADC HHfi(Aik):
a. {EAE ADC F0/3% BI{E EL 45 p B ;
b. {EBEIME R T,
c. XKHALFPER(GNFEPITHERRSIZFNIGEEE);
4. FTFF ADC 153k, SRAEHEFFE ADC F2ERTE] Tst(~15 us), & Vaoc-rer IEFEAEBSEHERT, NE

FEREISEBERRERE Tvrnt (BR Tvrnt, B 17.7) # Tsr BEIRIEACE, B max(TvrinT,
TST)o

o

Zt, ADC EEZFXAEMBEELITRIE. WIMNBEERER

1. ADC HINEZEAFNENBIE (S7'CHS”).
2. MAYE, FEMR ADC ¥IRTTa S S E LI P RTHR AL

3. FPRAFRFE Taca BHRIRENR, Taca FEBKLURIENER ADC NS FEHEMANEBERERN 0.01%
REUA. ZIRRT AR, {iRiBiERES% ADC 2EG(UREIRIRE A E) Tt B —EME
IEHEARA

a. XTEMAME, FEHIN Taca BIE,
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b. ¥F PA4-ADC_ETR z¢ PWM fili %, BRIEERIEE KRR BLERE, BN AEREEIRETE)(ADDLY +6)
X Tao IBEART Taca, BEHAEEEFEIAINEIR Tacas

5. HRFRMEIRIE, HiE<SE GO/DONE, siFfiftik EH-BzNEN GO/DONE, LUEEN AD
.

6. BILUATHRFR ADC $HRTTH :
a. #=if] GO/DONE {i;
b. ZFfF ADC (5 5 HRAT);
7. EEL ADC &t R,
8. MMHNHE, 7Bk ADC dEHRSTA sk BB B R BIFREAL .
p
1. 2%k GO/DONE #1 ADON #E[E]— & 725(ADCONO)H, {EFRKERZE .
2. ADC #igd iR FRINRMART, TAIENACE. 27 ADON = 0 B TE

AT A ADC 2R (MIARFEBIER PAO, ADC Bt LIRC):

BANKSEL ADCON1

LDWI B'01110000’ ; ADC LIRC clock
STR ADCON1

BANKSEL TRISA

BSR TRISA, 0 ; Set PAO to input
BANKSEL ANSELO

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

LDWI B’10000001’ ; Right justify,

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

LDR ADRESH, W , Read upper 4 bits
STR RESULTHI ; Store in GPR space
BANKSEL ADRESL;

LDR ADRESL, W ; Read lower 8 bits
STR RESULTLO ; Store in GPR space
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13. HFHEXEERE

BFX(PROM) AR EALXERIF, HBEXEFRIF(BTEXZER 1k x 14). #iE EEPROM X
(DROM)ATEL B A% XiERIP. XL(RIFTIEEYIH IDE FEEITIEFRE.

BIR Ihe A
CPDB DROM £ [XiEfR3F XA
CPB PROM £ [Xi&fRIF XA
FSECPB2 | PROM fEIX 2 (1k x 14) 1&/B1RF XA
FSECPB1 | PROM fEIX 1 (1k x 14) &/B1RF XA
FSECPBO | PROM [5[X 0 (1k x 14) i&/B1R$F XA

* 1341 HFHEXIEYSRIPRUEESER
14. {EIh#EHER (LOW POWER MODE)

BEE R GiRt$h Sysclk SUZEAIEIN, IhFEWABRIGM. B2 Sysclk AR, TERLAEES TR IE
B3, Mm{E CPU ATLIE RN SLEEP 2. XA MEXMNHER, BERAT, ERAITFNE
SR TEITE, — MEERESZSENINFERERIKA. FT61F13x £ 16MHz / 2T gYiRE TINFERZE 190
MAMIPS, ANHIhEREN~ARZ—.

BN HEE CPU REFEITM AFNEER, 1B SysClk %R LIRC. X TiH—SEIXIIFE, A@EE
{4 ROMLPE 3&il CPU #NKIh3ERR . HRINFEERUER T84S #ETF 250kHz.

% LIRC /3 32 kHz A, {RINFERAMITIERARA ~

B ERcaLl it | EAE

ROMLPE | {&RINFEER

378y

o = |3
T

Ed]
Xl

MSCONO[5] | 0x1B | RW-0

SH

® 141 RIIFENX
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15. $&4 % (INSTRUCTION SET)
LHIEE Ihe TE KA

NOP =RIE None
SLEEP # N SLEEP &=, 0 — WDT; Stop OSC IPF, ITF
CLRWDT EEIA (RI) 0 — WDT IPF, [TF
LJUMP N T &k N — PC

LCALL N ARFER N — PC; PC + 1 — Stack

RETI M ETIR ] Stack — PC; 1 — GIE

RET MNFi2FIRE Stack — PC

BCRR, b BEHEXERIDbAIEO0 0 — R(b)

BSRR, b BEHEERIDE 1 1 - R(b)
CLRRR BHEEHBRAEO 0->R Z
LDRR, d (MOVF) | ¥ R %3 d R—d Z
COMRR, d R BIRHS R—d Z
INCRR, d R+ 1 R+1—d Z
INCRSZ R, d R+1, Z58% 0 Mgk R+1—-d

DECRR, d R-1 R-1-d Z
DECRSZR, d R-1, &35 0 Nk R-1-d
SWAPRR, d HBHEERE RPEFHTM R(0-3)R(4-7) —d

RRRR, d R B AT R(0) —» C; R(n) = R(n-1); C > R(7); | C
RLRR, d R HHEIRETR R(7) — C; R(n) » R(n+1); C — R(0); | C
BTSCR, b SR, Z5R% 0 Mpkid Skip if R(b)=0
BTSSR, b o, ZRA 1 Wk Skip if R(b)=1
CLRW BIESERWIEO 0->W Z
STTMD % W HE%EE OPTION W — OPTION
CTLIOR ®E /0 FEEHIEFEsE TRISr | W — TRISr
STR R (MOVWF) | & W %% R W - R
ADDWRR, d W 5 R 851 W+R—d C,HC,Z
SUBWRR, d R W R-W-—d C,HC,Z
ANDWRR, d W5R#E5 R&W —d Z
IORWRR, d W 5 R g} W|R —d Z
XORWRR, d W 5 R ®8 WAR > Z
LDWI | (MOVLW) | J&3ZBN# =2 W | ->W
ANDWI | W 5B I 85 & W —> W z
IORWI | W 537E0% | #8350 [|W— W Z
XORWI | W 53iB0# | 3k AW —> W z
ADDWI | W 537B0% | #4810 |+ W —> W C,HC,Z
SUBWI | SEDE L R W l-W—>W C,HC,Z
RETW | IR[E, BN EE W Stack —» PC; | »> W

# 1511 37 % RISC 5%
Rev2.03 -70 - 2021-10-22




Fremont Micro Devices FT61F13x
FE iR
R(F) SFR/IGPR ik
W TiEEHHFER
b 8-bit 7728 R / RAM Hrfg{r itk
I/ Imm (k) M EN#
X ki, ERTLLA 03X 1
d BirsFaaikF
1= ZREWEIFES R/RAM
0= HREMEIW
N FE a3 bk
PC FEFTEEE
IPF PR RS L
ITF BAT RS L
TRISr TRISr F7E8E, rAILLEZ A, B, C
C AL/ B4
HC AL/ REN
z 0 fRSAL
® 152 BEBFE
BIR KRS Hires it | E4E
OfREfL: BEASPHEIZENERAE?
z 1=Yes STATUS[2] RW-x
0=No
AL/ FE1E4L (ADDWR, ADDWI, SUBWI, SUBWR):
R SRR Rt T TS ? 0x03
HC i STATUS[1] | 0x83 | RW-x
1= #I, KRB 0x103
0= KL, &L 0x183
B / {142 (ADDWR, ADDWI, SUBWI, SUBWR): %R
R e &% T s EH?
C i STATUS|0] RW-x
1= Hr, ARMEN
0= R, B

®’ 15-3 HERTSIREAL
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16. $FPkINEEFE2% (SPECIAL FUNCTION REGISTERS, SFR)

B 2 MR INEEF 785 (SFR):
o MIBHEESZEFR: H{HERAMIEE (Integrated Development Environment, IDE);
o HRPEHES;

161 #IRHEESFEE

Options x

CPEB : Im IRETE : Im
MCLRE:  |PB7 ~| wmreTE:  [Disable |
PWRTEB: |Disable ~| woteE: |Disable  ~|
WOTE : Disable | LVRS: 2.5V -

FOSC : INTOSCIO = | FsecPgo: |Disable |
CPDB : Disable ~| FsecPBi: [Disable |
CsUMENB: [Dissble  +| Fseceg2: [Disable x|
TSEL : T -

FCMEN: |[Enable |

IESO : Enable -

ROCTRL: |Latch -

LVREM : Disahlz -
[ Ik (T A )

conct_|

& 16-1 H IDEEEMVIBHEESESR
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BTR IhEE ZRA
CPB PROM £ [XiE{R$P XA
MCLRE 4MER 1/0 E 1L X7
PWRTEB | EHIERTEREE(PWRT), #MELELE ST /EEMIMNERT~64ms X7
WDT
- SWDTEN
o HESIEH] (SWDTEN)
e LP: PC1 (+) #1PCO (-) #E/SMEERIR
e XT: PC1(+) #1 PCO (-) 1E5M iR MR
FOSC e EC: PC1 (+) 3ESMERETSEMN, PCO A 1/0 INTOSCIO
e INTOSC: PBO gk PA2 #Hiti“{g$ET$h”, PCO #1 PC1 A 1/0
e INTOSCIO: PCO #1PC1 ¥ 1/0
CPDB DROM £ [XiEfR#P XA
CSUMENB | #2523 (84556 Fle iETh At K]
5 SR 5 Z%At4h SysClk Bt X Z (2T or 4T):
TSEL o 2 (35<BI%h= SysClk/2) 2
o 4 (54 HtHh= SysClk/4)
USRI AT Eh IS5 88
FCMEN o iFgE fEgE
o X[F]
XT /LP SRBIH BT
IESO o fEEE 5413
o X[
L TRISx = 0 (M fERE) B, i PORTx B EMIREE
RDCTRL |« HIA§ifEsS M
o MHiTEES
LVR
o fFEE
LVREN o X XA
o 3E SLEEP ##5{ T {#AE
o BiT1ESEHl (SLVREN)
IRBTE EEESEMNBHMIGHEE Egl
MRBTE MCLRE EMEE#IRLELE X
WDTBTE WDT EMEE#IR LR E XK
LVRS 748 VeorBBIE(V): 2.0/2.2/25/28/3.1/3.6/4.1 2.5
FSECPBO | PROM R&[X 0 (1k x 14) 1&/B R ES%i
FSECPB1 | PROM B3[X 1 (1k x 14) E/B{R3P XA
FSECPB2 | PROM X 2 (1k x 14) &/ {R$P X
+= 16-1 YL ESFERS (H IDERE)
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16.2 HPEES
AREEE, FRINEESER(SFR)DTRTE 4 A bank H. 7E1/18) 2 F 8861, A FSEYIHEIHE A bank.

0x000
BANK-0
___Ox07F
0x080
BANK-1
___OXOFF _ SFR
0x100 SPACE
BANK-2
___Ox17F
0x180
BANK-3
___Ox1FF _

E 16-2 [E#SFiE

EREYIH bank BHFEZINYIES, Eik—LERE SFR EBIFFME7E 4 1 bank F1, LUR D UIHIRAE,
XL 4 4 bank I BHNFEFRERRLH.

Lokl 2 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O SiE

0, 80, 100, 180 | INDF £ FSR AR IR EMESFHITIHL JEVIRSES) XXXX XXXX
2,82,102,182 |PCL RIS (PC) K 81 0000 0000
3,83,103,183 |STATUS | FSRB8 Pacef) | mF | pE | z | He | ¢ 0001 1xxx
4,84,104,184 |FSR [EiESUest HFeE XXXX XXXX
A, 8A, 10A, 18A | PCLATH - = = EFITHE (PC) =5 fififese ---0 0000
B, 8B, 10B, 18B | INTCON GIE PEIE TOIE INTE | PAIE TOIF | INTF | PAIF | 0000 0000

0x70 — Ox7F XXXX XXXX

0xFO - OxFF
0x170 - Ox17F
0x1F0 — Ox1FF

~#t BANK SRAM [X

#+ 16-2 4 4 BANK L EHEEE
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o3k 2 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 SiE
0 INDF ¥ FSR AR HIBEMESEHITIHD JEVIESER) XXXX XXXX
1 TMRO Timer0 #1588 XXXX XXXX
2 PCL R #ERIK 8 0000 0000
3 STATUS FSRBS PAGE[1:0] | [TF | IPF z HC o] 0001 1xxx
4 FSR BIES e HERS XXXX XXXX
5 PORTA PA7 PAG PA5 PA4 PA3 PA2 PA1 PAO XXXX XXXX
6 PORTB PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO XXXX XXXX
7 PORTC - - - - - - PC1 PCO | -——--- XX
8 P1DDTL P1D G=tE & 781K 8 0000 0000
9 P1DDTH P1D G=tb&HFRS 8 (U 0000 0000
A PCLATH = = = EFRITHES 5 upits -—-0 0000
B INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
C PIR1 EEIF | CKMIF | LVDIF [ ACMPIF [ TMR1IF | OSFIF | TMR2IF | ADCIF 0000 0000
D FOSCCAL FOSCCAL [7:0] 0110 1000
E P1ADTL P1A HELEHFEHFE 8 L 0000 0000
F P1BDTL P1B A=LE HFSRK 8 U 0000 0000
10 | P1CDTL P1C H=tb&HFHRME 8 0000 0000
11 | TMR2L TMR2 [7:0], TMR2 1§ 8 fif 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 | PAADTH P1A HELEHFESHES 8 L 0000 0000
15 | P1BDTH P1B HEtLHHFEHES 8 i 0000 0000
16 | PICON P1AUE P1DC [6:0] 0000 0000
17 | P1BRO P1BEVT P1BKS [2:0] P1BSS [1:0] P1ASS [1:0] 0000 0000
18 | WDTCON - WCKSRC [1:0] | WDTPS [3:0] | SWDTEN | -000 1000
19 | P1BR1 P1D2SS [1:0] | P1DSS [1:0] P1C2SS [1:0] P1CSS [1:0] 0000 0000
1A | PICDTH P1C h=tb&HF=Em 8 fu 0000 0000
1B | MSCONO - - | ROMLPH CLKOS [ SLVREN | CKMAVG | CKCNTI [ T2CKRUN | 0001 0000
1C | SOSCPRL SOSCPR [7:0] 1111 1111
1D | SOSCPRH - - - | - SOSCPR [11:8] - 1111
1E | P1AUX - - P1B2SS [1:0] P1CF2E | P1CF2 | P1DF2E | P1DF2 --00 0000
1F | TOCONO - - - | - TOON | TOCKRUN| TOCKSRC [1:0] ----1000
20-3F SRAM BANKO, (32 Bytes) #J38ithtit 0x20-0x3F XXXX XXXX
40-7F SRAM BANKO, (64 Bytes) #1321tk 0x40-0x7F XXXX XXXX
% 16-3 SFR,BANKO
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st 2% bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 sifE
80 INDF £ FSR MAA M BB EMEEHITIHR RIESEES) XXXX XXXX
81 |opTion | /papU | INTEDG | Tocs | TosE | psa | ps2 | pst | Pso | 11111111
82 | PCL 2T EERIR 8 fi 0000 0000
83 | STATUS | Fsres | PAGE[1:0] | e pE |z | He | ¢ 0001 1xxx
84 FSR [EES Ut FFERS XXXX XXXX
85 | TRISA TRISA [7:0] 1111 1111
86 | TRISB TRISB [7:0] 1111 1111
87 | TRISC - - - - - | - TRISC[1:0] | -———--—- 11
88 | PSRCB1 PSRCBA[7:0] 1111 1111
89 | wrpa WPDA [7:0] 0000 0000
8A | PCLATH - - = RS 5 ufifEss ---0 0000
88 | INTCON GIE PEIE TOIE INTE PAIE TOIF INTF | PAIF | 00000000
8C | PIE1 EEE | ckMmE | LvDIE | AcMPIE | TMR1IE | osFIE | TMR2iE | ADCIE | 0000 0000
8D | wPDC = = = = = = WPDC[1:0] | --———- 00
8E | PCON LVDL [3:0] LVDEN | Lvbw | /POR | /BOR | 0000 0xqq
8F | osccoN | LFmoD IRCF osTs | HTs LTS scs | 0101x000
90 P10E P1COOE P1BOOE | P1A2NOE | P1A20E P1A1TNOE | P1A10E | P1AONOE | P1A00E 0000 0000
91 PR2L PR2 [7:0], Timer2 BEHAZE 251K 8 fi 1111 1111
92 PR2H PR2[15:8], Timer2 B #AZ 7885 8 fu 1111 1111
93 | wpPuc - - - - - | - | wpuwcpop | -——--- 00
94 | Psrcc = = = = PSRCC [3:0] = 1111
95 | wPUA WPUA [7:0] 1111 1111
9% |1oca IOCA [7:0] 0000 0000
97 = = XXXX XXXX
98 - - 0000 0000
99 | P1PoL picop | P1Bop | P1a2nP | P1a2P | P1atNP | P1A1P | P1AONP | P1AOP | 00000000
oA | EEDAT EEDAT [7:0] 0000 0000
9B | EEADR EEADR [7:0] 0000 0000
9C | EECON1 - | Reserved | WREN3 | WwREN2 | WRERR | WREN1 | PONLY | RD | -000 x000
9D | EECON2 - - - - - - - WR | —————- 0
9E | T2CON1 - - - P10S | P1BzM T2CKSRC [2:0] ---0 0000
oF | PsiNkC - - - - - - PSINKC [1:0] | —-—-— 00
AO-BF SRAM BANK1 (32Bytes), 32t 0x00-0x1F XXXX XXXX
CO-EF SRAM BANK1 (48Bytes), 32t 0x80—0xAF XXXX XXXX
FO-FF SRAM, i518] BANKO’s 0x70-0x7F XXXX XXXX
< 16-4 SFR, BANK 1
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ik e bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 il
100 INDF £/ FSR MARM HIBFME[HITIAR AEIESFER) XXXX XXXX
101 = = XXXX XXXX
102 PCL R 8= 8 0000 0000
103 | STATUS | FSRBS Pacef) | mF | pF |z | He | 0001 1xxx
104 FSR [BiES ISt S 1788 XXXX XXXX
105 | ODCONA ODCONA [7:0] 0000 0000
106 | ODCONB ODCONB [7:0] 0000 0000
107 | obcoNc - | -1 -1 - | - | - | ooconcrgqp | ———--- 00
108 = = XXXX XXXX
109 | pP1rPoL2 | p1D2p | P1D1P | P1DOP - | - |Picipr|Pmipr| - 000- -00-
10A | PCLATH - - = FEFFITHsES 5 (uBifEss ---0 0000
10B | INTCON GIE PEIE TOIE INTE PAIE | TOIF | INTF | PAIF 0000 0000
10C | PSRCB2 - - - - PSRCB2 [3:0] -——= 1111
10D | WPUB WPUB [7:0] 0000 0000
10E | WPDB WPDB [7:0] 0000 0000
10F | PSINKB PSINKB [7:2] | - 0000 00—~
110 | LVDCON - LVDP | LVDDEB | LVDM[2:0] ---0 1100
111 ADRESL AD B RIEBMAL XXXX XXXX
112 ADRESH AID BHMERSEYAL XXXX XXXX
113 ADCONO = CHS[3:0] | ADEX | GO/DONE| ADON -000 0000
114 | ADCON1 | ADFM ADCS [2:0] ADNREF [1:0] ADPREF [1:0] 0000 0000
115 | ADCON2 ADINTREF [1:0] ETGTYP [1:0] ADDLY.8 | ETGSEL [2:0] 0000 0000
116 PR1L PR1[7:0] Timer1 EHAZF 831K 8 i 1111 1111
117 | PR1H - PR1[11:8] -——= 1111
118 | TMRIL Timer1[7:0] 0000 0000
119 | TMR1H - Timer1[11:8] --—- 0000
11A T1CONO = T1CKPSA | T1ICKRUN T10N T1CKSRCI[1:0] —-—-0 0000
11B P10E2 P1D20E | P1D10OE |P1DOOE = = P1C10E | P1B10OE = 000- -00-
11C - - -
11D - - -
11E | ANSELO ANSELO[7:0] 0000 0000
11F = = XXXX XXXX
120-16F SRAM BANK2 (80 Bytes), #1321k 0xBO—OxFF XXXX XXXX
170-17F SRAM, /18] BANKO's 0x70-0x7F XXXX XXXX
& 165 SFR, BANK 2
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Mt 2% bit 7 bit 6 bit5 | bit4 | bit3 | bit2 | bit1 | bito BifE
180 INDF £/ FSR MARM HIBFME[HITIAR AEIESFFR) XXXX XXXX
181 SECCODE HiE, 13.56M HIRC &HEEMTEMEAL XXXX XXXX
182 PCL R8I 8 (i 0000 0000
183 | STATUS | FSRBS PAGE[1:0] | me |, | 2z | v | c 0001 1xxx
184 FSR [BESHHEst 588 XXXX XXXX
185 | LEBCON | LEBEN LEBCH[1:0] - EDGS | - - - 000- 0-—-
186 | ADCON3 | ADFBEN |ADCMPOP| - - - - - - 000- 0-—-
187 | ADCMPH ADCMPH([7:0] 0000 0000
188 | ADDLY ADDLY[7:0] / LEBPRL[7:0] 0000 0000
18A PCLATH = = = EFRITHES 5 udits ---0 0000
188 | INTCON GIE PEIE | ToiE | INTE | PAIE | TOIF | INTF | PAF 0000 0000
18C - - e
18D - - e
18E | MSCON1 - |HRCM | - 0
19F | LVDTRIM N LVDADJ[3:0] N -100 0-—-

1A0-1EF - EE————
1F0-1FF SRAM, 18] BANKO's 0x70-0x7F XXXX XXXX
& 166 SFR, BANK 3

pasl

1. INDF S22 &F=s;

2. kBMIFRFEEELIM;

3. NEMNARIMIFHFRAHITERE;
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16.3 STATUS ZES8

HR

JE A
nes

oRca

sk

SNhE

FSRB8

FSR 78 % 8 i, 5 FSRAK— 9 NS ESE,
EEESURHER, 0 B 16.4,

STATUSI[7]

PAGE

B 7 2 e i X (bank)i&F{x

00 = Bank 0 (0x00h — 0x7Fh

01 = Bank 1 (0x80h — OxFFh

10 = Bank 2 (0x100 — Ox17F
(

11 = Bank 3 (0x180 — Ox1FF

STATUSI6:5]

I TF

;DL
1= kG, #1477 CLRWDT 3 SLEEP 54
0= %4 WDT #BRH&H

STATUS[4]

IPF

1= FHEEMNEHNITTCLRWDTIES
0= #1477 SLEEP 5%

STATUSI[3]

OtriEfi: BAFKIPHEEEMERAE?
1=Yes
0=No

STATUS[2]

HC

ML/ 4L (ADDWR, ADDWI, SUBWI,
SUBWR): 5 R FBARM ES M & E T sk &4 ?

1=, sREL
0= R, sHfEfL

STATUS[1]

L / &L (ADDWR, ADDWI, SUBWI, SUBWR):

HERMESM AL T HASEA?
1= Hf, sREL
0 = RHEELL, SELL

STATUS[O]

0x03
0x83
0x103
0x183

RW-0

RW-00

RO-1

RO-1

RW=-x

RW-x

RW=-x

E:

1. EIHMEFFE—H, STATUS REFES[ B LEARMIESHBEIRE E:E. (BUR

= 16-7 Status 775

— &2 Z,

HC % C Ip9i6S L STATUS {E R BfrEFRs, WA X=MBERIEFHEEIL, Z, HCFC
NMAZEEERZMNTMHE 1 3055 0. LA, HHIT—%KLL STATUS (E R BRRSERIIESE,
STATUS WA R AT sESTEAF~—2 .

2. EiR{FH BCR, BSR., SWAPR #1 STR 354 3k1%{E STATUS ZHEF=£.
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16.4 PCL 1 PCLATH

FEFX 4% Page0 (2kW) #1 Page1 (1kW).7E Page0 BIRE (Ox7FF)i5&8463| Page1 BIFF3k (0x800),
M7E Page1 BIKE (OxBFF)IFEIRZ] Page0 AYF L (0x000). BHTIESHIHUTEE R 11 i1, REEFHit
2kW. FEitsFFEEMN— page Bk3EEH—1 page B9 LIUMP #1 LCALL & kitigsd, NERE
PCLATH LUESE#zh BN Y Page0 5% Pagel1. M Page0 ##h%| Page1 BIIEFRGIZN T :

LDWI 08 ;
STR PCLATH ; PCLATH = 08 (PCLATH = 00 if jump from page1 to page0)
LJUMP label_in_page1 , Jump to Page1

RFITHER(PC)A 12 3. EIX 8 fIkRBFILEHR PCL H#F8%, & 4 iL(PC[11:8])3k8 PCLATH, &
ATEERE. KESult, PC#4#E 0. B 16-3 £/ T RKE PC EMFRPIER

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

16-3 k& PC EHAREIER

PITIEMLL PCL HF 258 Bin S FRa B SR RIRMEIZ Rt 835 PC[11:8]fi# PCLATH A& .
E L AE SRS 4 (% BN PCLATH HEERELIEFITHEE PC MEBRE.

H LIUMP {54 B iBid @21t 828 PC AR 2 (ADDWR PCL)REIA . Eiti@id gt PCL &
TR B ERRIZF 5 XROTE LWUMP)BS R A5 AEH. fRE PCLATH iR B ARAVEIAtbiL, 40
REMKEKRT 255 Fi5<, HMREFMHEI[HUARE 8 ALAERAIRIEM OxFF iHi#iRE E 0x00, ABATE
F|RFRAEIRHIE SR A B ARl 2 (8] & £ IR EIRY, PCLATH @ uiEiE

INDF S 24MEGFENFFR, X INDF #HITT g~ Bt

R INDF H 5589184, SRR HiLFES 785 (File Select Register, [FSRB8, FSR])Ffika]
BB TR ITEEL. [Bl3EX) INDF #HTiSRIEIFIRE 0, [B)3EX} INDF #HTE (B SH=RIE(T RS M
KSIRENRL)
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17.  BSHHYE
171 WIRSH
TR R R 3. ~40 - *85°C
B R B T 2. e ~40 — *105°C
T R B T e ~40 — *125°C
TR R 40 - *125°C
== == ] PN Vss-0.3V — Vss+6.0V
T T N e Vss-0.3V — Vpp+0.3V
past
1. B bR “WRIRSH” FAERSERE, FTRESXT B K AR,
2. FRIESB1EIRAA, ErAYFMERMLREH ) 25°C, Vop =1.9 - 5.5V,
3. AT REEMCEE TN E, FESRAHENREE. BRIESIEIRRA, £ME0RE A 25°C.
17.2 Tieds4
S w=/IME | BEME | |RXE | B &
-40 — 85/ 105°C,
- - 8 MHz
Vop = 1.9 -5.5V
Fsys (SysCIk) 2T/AT
-40 — 85/ 105°C,
- - 16 MHz
Vop =2.5-5.5V
2T - 125 - ns
SysClk = HIRC
4T - 250 - ns
ESEH (TinsTrReLK)
2T - 61 - us
SysClk = LIRC
AT - 122 - us
TOCKI 0.5 * Trock + 20 - - ns T30
=R BB FE E 10 - - ns | BWSIR
Max. 20 and
TOCKI EFH - - N=1,2 4, .., 256 (55
MNEHA (TrooH4O)N ns (Foi 47 5M1E)
LR E{R#EFRTE (Torn) - 8 - ms | 25°C, PWRT disable
INERERLIKATEE (TmeLrs) 2000 - - ns | 25°C
WDT EHA (Twor) - 1 - ms | Fissntk = 1:32
i Trock 235H TOCKSRC Fri YR EHA .
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17.3 POR, LVR, LVD

LHBE{r (POR)

FT61F13x

i RME HAE mRAE B £t
lror TAERRIR - 0.14 - WA 25°C, Vop = 3.3V
VpPor - 1.65 - \% 25°C
KEBEEHAL (LVR)
S8 =/ME AME RmAE =X va £
lvr TAEERTR - 16.2 - HA 25°C, Vop = 3.3V
1.94 2.0 2.06
2.13 2.2 2.27
2.42 2.5 2.58
VLR, LVR & 2.72 2.8 2.88 \Y; 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, Voo = 1.9 - 5.5V
{REEERM (LVD)
M R/ME HANE RmRAE B £
lvo TAEERTR - 21.4 - uA 25°C, Voo = 3.3V
1.16 1.2 1.24
1.75 1.8 1.85
1.94 2.0 2.06
2.33 2.4 2.47
Vivo, LVD & 2.62 2.7 2.78 \Y; 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 188 - 250 ns 25°C, Voo = 1.9 - 5.5V
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17.4 1O iz OEEE
BH RME | HEME | RAME | B £
Vi 0 - 0.3* Vbp \%
ViH 0.7* Vob - VoD \%
TREER -1 - 1 WA | Vop =5V
PB2-7, PCO-1 LO - -3 -
SEEER PB2-7, PCO-1 L1 - -6 - A 25°C, Vop = 5V,
(Source) PA2, PB2-7, PCO-1 L2 - -18 - Von = 4.5V
PAO-1, PA3-7, PBO-1 | L3 - -24 -
— PB2-7, PCO-1 LO - 35 - 25°C. Von = 5V.
_ PA2, PB2-7, PCO-1 | L1 - 53 - mA
(Sink) VoL= 0.5V
PAO-1, PA3-7,PB0-1 | L2 - 55 -
ERiepa - 20 - kQ -
THiEME - 20 - kQ -
latav::h izl - 100 - kQ | [EIR{E#E LR
TR - 100 - kQ | THh
17.5 TAEHERE (loo)
B4 SysClk AZE @Voo e i
2.0V 3.0V 5.5V
16 MHz - 1.244 1.320
8 MHz | 0.588 0.875 0.924
ERER (27 - loo 4MHz | 0.463 0.687 0.706
2MHz | 0.349 0.403 0412 | mA
1MHz | 0.220 0.256 0.260
32kHz | 0.024 0.032 0.033
RINFEIER (2T) - Ioo 32kHz [ 0.007 0.008 0.009
Sleep 13, (WDT-OFF, LVROFF) - 0.072 0.092 0.128
LIRC 32 kHz 1.077 1.468 1.582
Sleep #&=, (WDT ON, LVR-OFF)
LP 32kHz | 20.360 | 23.570 | 28.050
Sleep &3 (WDTF-OFF, LVR ON) - 11.475| 15520 | 20.978 WA
Sleep &=, (WDT ON, LVR ON) - 12.402 | 16.792 | 22.286
Sleep #&3, (WDT-OFF, LVR OFF, LVD ON) - 17.425 | 20.805 | 25.274
3 Sleep ##3X Ise AR 55 1/0 & E RN ERFHINB THIZ] GND.
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17.6 AR SER
AP RINIR%ES (LIRC)
it &4 9 LIRC 1%&# 32 kHz (LFMOD=0).
i B®/IME EARE RAE Bir £
SERTE B 30.4 32 33.6 kHz | 25°C, Vop = 2.5V
-2.0% - 2.0% - -40 — 85°C, Vpp = 2.5V
MR E T IEE . °
-2.0% - 2.0% - -40 — 105°C, Vop = 2.5V
MR E T ERE -1.0% - 1.0% - 25°C, Voo = 1.9 - 5.5V
lure TERR - 1.3 - WA | 25°C, Vop = 3.0V
BThAT(E] - 4.6 - us 25°C, Voo = 3.0V
AR SR %= (HIRC)
S &/ME BARI{E RAE B{r 4
SERTEE 15.84 16 16.16 MHz | 25°C, Vop = 2.5V
-7.0% +4.0% 5.0% - -40 — 85°C, Vb = 2.5V
ST E - - 2 >
-7.0% +4.0% 7.5% - -40 — 105°C, Vop = 2.5V
MEER R ETHIEE -1.0% - 1.0% - 25°C, Voo = 1.9 - 5.5V
Imre TYEERR - 40 - WA | 25°C, Vop = 3.0V
BTNt E] - 25 - us 25°C, Vop = 3.0V
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17.7 ADC (12 bit) 1 ADC VREF
ADC (12 bit)
S =/ME | BEE | HRKE B 5
ADC T{EJE Voo 2.7 - 5.5 v
- 85 - HA VRer+ = Vpp = 2.7V
ADC T{EEER Ivop - 95 - HA Vrer+ = Vpp = 3.0V
- 125 - MA Vrer+ = Vop = 5.5V
RIMANEE Van VREF- - VRer+ \Y}
MRS EBE Vrer - - Vop \Y}
TR - - 12 bit
FYRE Eu - +1.0 - Lsg | VrRert = Voo =5.0V,
Vrer— = GND,
MP=E EpL - +05 - LSB Faocik = 250kHz
RFIRE Eorr - +3 - LSB | Vrer+ =Vop =5.0V,
Vrer— = GND,
i 2o _ _
iEﬁilf% EGN i 5 LSB FADCLK = 250kHZ
i HEeh E HA TAD - 2 - us Vrer+ > 3.0V, Vpp > 3.0V
L iR - 15 - TAD
FaERTE (TsT) - 15 - us
SKAERTE] (Taca) - 22 - VIS
EHLEB E IR (ZAl) - - 10 kQ ()
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
1.5 -
—_— 1 [ T
B 05
< o 1
g5 | i ]
1.5 - -
_20 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
—_— 1 r B
m 05
7 f W
@ o W | |
S0l T gt P i WMW“LMMW ,
1k Wﬂ , N
15 i
_20 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
17-1 DNL and INL @ VREFP = VDD = 5V, FADCLK =800 kHz
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i 4iRrZE DNL
typical DNL Error (LSB) @ Voo =5V
VReF+ 0.5 2 3 Vb
FabcLk
<800k 1.0 0.5 0.5 0.5
1M 1.5 1.0 1.0 1.0
2M 4.0 2.0 1.5 1.5
4M - - - 4.0
FTIRE INL
typical INL Error (LSB) @ Voo =5V
VReF+ 0.5 2 3 Voo
FabcLk
<800k 1.5 1.0 1.0 1.0
1M 25 1.5 1.5 1.5
2M 4.0 2.0 2.0 1.5
4M - - - 4.0
ADC Vger
S w=IME | HEME | RXE =R v &1
0.492 0.5 0.508 \Y
RERLEHE Vabc-REF 1.992 2 2.008 \Y;
2.988 3 3.012 \Y
Vapc-rer = 0.5V - 400 - Ms
FRERTE] TvrinT - 600 _ us Cexr = 14F
Vapc-rer =2.0V - 450 - ps
TR ERTE] TvriNT _ 800 _ us Cexr = 1uF
Vapc-rer =3.0V - 450 - ps
FRERTE) TvrinT - 1200 — us Cexr = 1pF
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17.8 Program #1 Data EEPROM

B5H s/ME | #BE | FKE | B Edia
Vooreap | Program/Data EE EH £ VpPor - 55 \% -40 - 85/105°C
Program EE 5H % 2.5 - 55
VDD-WRITE — \ -40 - 85/105°C
Data EE EH £ 1.9 - 55
100 k - - 25°C
Program EE 18/5x# 40 k - - 85°C
10k - - 105 °C
NEeND cycle
1,000 k - - 25°C
Data EE /55X ¥ 400 k - - 85 °C
100 k - - 105 °C
1k XEBEE
20 - - @85 °C
Program EE #E{R#F
10 _ B 1k XREBERF
@ 105 °C
Trer 20 _ _ F [Nokx@EsE
N @ 85 °C
Data EE ##E{R$F yE——
10 _ _ 10k RS R
@ 105 °C
2.0 - 4.0 ERE B BhIERR
TwRITE Data EE SH}[g] ms —
0.7 - 1.3 XM B shiE Rk
IPrROG Data EE #wiZHR - - 300 WA 25°C, Voo =3V
17.9 EMC 4%
ESD
el &=/ME sAlE RmAE B £
VEesp HBM 8000 - - \% MIL-STD-883H Method 3015.8
VEesp MM 400 - - \% JESD22-A115
Latch-up
el w=/ME smalg mXE B 4
LU, static latch-up 200 - - mA EIA/JJESD 78
EFT
el &=/ME sAlE mXE B £
VErT 55 - - kV Voo (5V) 5 GND [EIRUEZ: 1uF
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18. HFi¢E
E: FHEEE T E, MESE, REE~NR.
170 :
16,5
N
I
=
2 16.0 -
(o]
L !
155 - i
15.0 T T T T i
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
& 18-1 HIRC vs. Vpp (Ta=25°C)
B
T T e
32
N
I
=
3] 31
W
o}
@ |
30 - : ; : ;
29 _.....................................____..___________________;___________________4_________..........4:
28 T T T T i
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
& 182 LIRC vs. Vpp (Ta = 25°C)
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lop (mA)

20 gy R |

Fosc (MHz)

&l 18-3 Ipp vs. Frequency (2T, Ta = 25°C)

<
2
<
e
5
o 5.5V
o
o — —3.3V
7]
- = =20V
0.0 : : : i i i . .
-40 -20 0 20 40 60 80 100 120
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19. HERER

A RFA SOP8, MSOP10. SOP14, SOP16. SOP20, TSSOP20. DIP20 #1 QFN20 ¥
%o BFEHERTERNT:

SOP8

Rev2.03

D D
L/
] LJ \Eﬁrﬁ_;
o
L a ]
\ I
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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MSOP10
: D %
l — .‘ : o 'o 25
TEARE T ok, I
L
S e
i) H |T‘_| = %77 =
BLiLE il AT
> l i .WTT]I PLATING
SECTION B-B
El E
it
Dimensions (mm) Dimensions (inches)
Symbol - ;
Min Max Min Max
A - 1.100 - 0.043
A1 0.050 0.150 0.002 0.006
A2 0.750 0.950 0.030 0.037
A3 0.300 0.400 0.012 0.016
b 0.180 0.260 0.007 0.010
b1 0.170 0.230 0.007 0.009
C 0.150 0.190 0.006 0.007
c1 0.140 0.160 0.006 0.006
D 2.900 3.100 0.114 0.122
E 4.700 5.100 0.185 0.201
E1 2.900 3.100 0.114 0.122
e 0.500 (BSC) 0.020 (BSC)
L 0.400 0.700 0.016 | 0.028
L1 0.950 (REF) 0.037 (REF)
0 0 8° 0 8°
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SOP14

1B EHAF

INDEX & TOP E-MARK- __
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\ A ©2.0+0,1 BTM E-MARK|
~ < DEPO0.1#0.05

5 H B 8 F

sl

— A3

Rev2.03

Dimensions (mm) Dimensions (inches)
Symbol - -
Min Max Min Max
A - 1.700 - 0.066
A1 0.100 0.200 0.004 0.008
A2 1.400 1.500 0.055 0.059
A3 0.620 0.680 0.024 0.027
b 0.370 0.420 0.015 0.016
D 8.710 8.910 0.343 0.347
E 5.900 6.100 0.232 0.238
E1 3.800 3.950 0.150 0.156
e 1.270 (BSC) 0.050 (BSC)
L 0500 | 0.700 0020 | 0.027
L1 0.250 (BSC) 0.010 (BSC)
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Rev2.03

05

La—|
|

=L

Al
Dimensions (mm) Dimensions (inches)
Symbol - -

Min Max Min Max
A - 1.700 - 0.066
A1 0.100 0.200 0.004 0.008
A2 1.420 1.480 0.056 0.058
A3 0.620 0.680 0.024 0.027
D 9.960 10.160 0.392 0.396
E 5.900 6.100 0.232 0.238
E1 3.870 3.930 0.152 0.153
0.370 0.430 0.015 0.017
e 1.240 1.300 0.048 0.051
L 0.500 0.700 0.020 0.027

L1 1.050 (REF) 0.041 (REF)

L2 0.250 (BSC) 0.010 (BSC)
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SOP20

b _
A

Dimensions (mm) Dimensions (inches)
Symbol - -
Min Max Min Max
A 2.350 2.650 0.093 0.104
A1 0.100 0.300 0.004 0.012
A2 2100 2.500 0.083 0.098
b 0.330 0.510 0.013 0.020
c 0.204 0.330 0.008 0.013
D 12.520 13.000 0.493 0.512
E 7.400 7.600 0.291 0.299
E1 10.210 10.610 0.402 0.418
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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TSSOP20

- — — [ - i
; _ 1 l
A3 | \
ﬁ—.'__ I g — T = i A2 A — —— 0.25
a——H e L N R A | G S

Al ! fe | L]

- L1 -_
. _: | i I i g

) | | | 1 |__ n | it i

L1 11 | R T . A el ¢
| | BASE METAL i I
| &
|
WITH PLATING
| |
|

SECTION B-B

L
_, i p : ] =~ | 1

e | || b B B

Dimensions (mm) Dimensions (inches)

Symbol - -

Min Max Min Max
A - 1.20 - 0.047
A1 0.05 0.15 0.002 0.006
A2 0.80 1.05 0.031 0.041
A3 0.39 0.49 0.015 0.019
b 0.20 0.28 0.008 0.011
b1 0.19 0.25 0.008 0.010
c 0.13 0.17 0.005 0.007
c1 0.12 0.14 0.005 0.006
D 6.40 6.60 0.252 0.260
E1 4.30 4.50 0.169 0.177

6.20 6.60 0.244 0.260
e 0.65 (BSC) 0.026 (BSC)
L 045 | 075 0.018 |  0.030
L1 1.00 REF 0.040 REF
0 0 8° 0 8°
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"
o]
BASE METALW 222l | |
- D — W1 |]?TLti ING
I ke ke O e B e Y ke M ke Y sl M i W : R
) K
LT R
Dimensions (mm) Dimensions (inches)
Symbol - ;
Min Max Min Max
A 3.60 4.00 0.142 0.157
A1 0.51 - 0.020 %
A2 3.20 3.40 0.126 0.134
A3 1.47 1.57 0.058 0.062
b 0.44 0.52 0.017 0.020
b1 0.43 0.49 0.017 0.019
B1 1.52REF 0.060REF
c 0.25 0.29 0.010 0.011
ci1 0.24 0.26 0.009 0.010
D 25.80 26.00 1.016 1.024
E1 6.45 6.65 0.253 0.262
e 2.54BSC 0.1BSC
eA 7.62REF 0.3REF
eB 7.62 9.30 0.3 0.366
eC 0 0.84 0 0.033
L 3.00 - 0.118 -
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QFN20
- D - Nd
20 | 20
PIN 1% ] [Jl ] |\J | | |_,
| ‘F’ Lasermark) I E . _' :.._; |_
: - R s
+ - N 2| = + —
1 — '
C 7 ] =
& T Y ™
AN )W) L))
| a __|b
a EXFOSED THERMAL
TOF VIEW PAD ZONE BOTTOM VIEW
Jrzj_%jud¢ |
SIDE VIEW
Dimensions (mm) Dimensions (inches)
Symbol - ;
Min Max Min Max
A 0.500 0.600 0.020 0.024
A1 - 0.050 - 0.002
b 0.150 0.250 0.006 0.010
b1 0.140 (REF) 0.006 (REF)
c 0.100 0.200 0.004 0.008
D 2.900 3.100 0.114 0.122
D2 1.550 1.750 0.061 0.069
e 0.400 (BSC) 0.016 (BSC)
Ne 1.600 (BSC) 0.063 (BSC)
Nd 1.600 (BSC) 0.063 (BSC)
E 2.900 3.100 0.114 0.122
E2 1.550 1.750 0.061 0.069
L 0.350 0.450 0.014 0.018
h 0.200 0.300 0.008 0.012
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BRARER

Fremont Micro Devices (SZ) 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) Corporation

#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 (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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