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Fremont Micro Devices

FT62F13x

8-bit CPU (EEPROM)

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

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 FPZERL: Hex MEB/MRIEEHIT
THEZH (5V, 25°C)
e Vpp (Veor £ 1.9V) Vpor = 5.5V
(B2 POR Bzhif%E, 0°C L E <1.7V)

o TIEREFR 1 40 -*125°C
o TIEREFR?2 40 - *105 °C
o TEREFHRS3 “40-*85°C
e {& Standby 0.2 A
o WDT 1.5 uA
o IEEIRR (16 MHz) 190 pA/mips
o RINFEIRK (32 kHz) 8uA
TE 3
e 100 HREERE (typical)
e >204 /85°C 7&fi (typical)
e ESD>8kV,EFT>5.5kV
ADC (12-bit)
o &= 12-bit ¥E (<2 MHz ADC B4h)
e 8+ 1 jBiHE
® VaDc-REF
v AEB: 0.5, 2.0, 3.0, Vop
v INER: +, - Ak
o BEFNEELLEFAH BT
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 BEIEIHFERNIZE (1/0, 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
TOUCH

o %Ik 8 MhIEIRGE
I/O PORTS (%1% 18 4* 1/0)
o LH/THEME, Fim
o 8NNI/OREM: 3,6 0or 18mA (5V, 25°C)
o 8NN IOIFEM: 350r53mA (5, 25°C)
e 84N 1/0: F /MG R
R BT
e SLEEP
e LVR:20,22,25,28,3.1,36,4.1 (V)
e LVD:12,18,2,24,2.7,3,3.3,36,4 (V)
(LVD AT RMEMR M RTIE R SR L AR BR T &)
AR (SysClk)
HIRC SR AR %5
v 16MHz <+1.5% typical (2.5-5.5V, 25°C)
v AT
v ' 1,2,4,8,16, 32, 64 5355
LIRC {ETh#FERIEA B R 7 3%
v’ 32 kHz 8 256 kHz
EC ShEBRER (1/0 HIN)
LP / XT @i
v BUERETEESED (HIRC 3 LIRC)
v RS IRIP BT T
HebE (D)
e ADC m/N3##%E )3 0.12mV, #EE H 0.24mV,
& A TR
e 13.56 MHz i}
o TSR MAVEREISIE
e % Vpp LCD 1RE
ERHALIFE (IDE)
e R LEiEi (OCD), ISP
o 3MEMEIR, MEN, BIF, BY, BITH
HE
e SOP8 MSOP10 SOP14 SOP16,
SOP20 TSSOP20 DIP20 QFN20

8-bit Fii 5340
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Fremont Micro Devices FT62F13x
EafE RfEiR
S 110 % HEx
FT62F131-ab 6 SOP8
FT62F13F-ab 8 MSOP10
FT62F132-ab 12 SOP14
FT62F133-ab 14 SOP16
FT62F135-ab SOP20
FT62F135-Tab 18 TSSOP20
FT62F135-Dab DIP20
FT62F135-Nab QFN20
A a=R;RoHS b =B; Tube
= G; Green =T; T&R
FT62F135 -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. 80T23
6. 24 E: 100 H: DFN
MCU F~@ilM{ES
Rev2.03 -2- 2022-06-10
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HEERUR SR
HER kg A< A
2020-03-23 1.10 ¥k
2020-11-01 2.00 LHEMUERA (FZREHIAR)
2021-08-12 2.01 EH MCU =@miITMER
1. B ER X EFRLER;
2021-10-22 2.02 - e 1o
2. E3# ADC ET#iR;
2022-06-10 2.03 BRTEBESAFERRS
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Fremont Micro Devices FT62F13x
=k
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...coooooooooeeeeeeooeeseeeeeeseeeeessesseeeeeeseeeeesseseeees 20
43  AEBEESEANL (lllegal INSrUCHON RESEL) ....c.c.vveeeeeceeeceeeeeeeee e 21
44  FBIVREREE (Watch Dog Timer, WDT) Bl ...cccoiiiiiiciirecceereccereee 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) erorooooeoeeeeoeoeeeeeeeeeeeeoe oo eeeeeeee e eseeee e eeesese 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.cioeeeeeeeeeeceeeeeeeeeee e en e 32
741 WDT AR TERRL R oo 33
71.2 WDT B EFE .o 34
713 7E Timer0 FA 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 FT62F13x
7.3 FERFEE 1 (TIMERT) oo 37
7.3 TiMer T BB TR T L E oottt 38
7.3.2  Timer! B TR EIIE BB E oo 38
74 FERFEE 2 (TIMERR) ...t ane s 39
741 TIMer2 FFE B TR RE EiE oottt 40
742  Timer2 B IR BRI oo 41
8. SLEEP BERRAETY (POWER-DOWN) .....cooouivieceieceeecte et secae st es e sae s sae s s s s 42
8.1 BN SLEEP ... oot 42
8.2 M SLEEP HIBRER ........cooovoceiceceeeeeeeeeeeeeee et 43
9. BT (INTERRUPTS) ..ottt eeseeeeeeee e eesee e s e s e nanasnsensn s esnaenanenns 44
I I = b 2= I TR 45
9.2 PA4-INT 1 PORTA GBI HIB ..o 47
0. PWM ..o en e 48
0T B VY = B A== OO 49
102 BFEITR. ..ottt ettt bttt st nenas 51
10.3  FEHE (PEIIOT) ....ocvoeeeeeeeeeeeeeeeeeeeeeee e 51
104  (HESEL (DULY CYCIE) e viiveieeeeeeceeeeeee e enas s aenaneans 51
10.5 ZEIX (Deadband) BFIH] .........cccooviiiiieeecececeeeeee ettt en e aeaeans 52
10.6  HIFERIZE (FAU-Break) IBE. ..ottt n e e aeaeans 52
10.7 FHIRIE E B R R I oo 53
10.8  PWIM I oo 54
10.9 (P1C, P1D) #1 (P1B, P1C) HIZE 2 TNREMIE ..o, 54
11. 48 EEPROM (DATA EEPROM) ... nannannnes 56
111 DATA EEPROM FBE B 1EB 5 oo 56
11.2 B DATAEEPROM ..ot 57
11.3  JE DATA EEPROM ..ot 58
114 BB R I B oottt ettt ettt ettt n et e e et e anans 58
12. 12-bit 15 /#% #2228 (ANALOG TO DIGITAL CONVERTER, ADC).....coovmeveeeeeeeeeeeeeeeeeeeerennans 59
(R I N IOk = = = = ) OO 60
12.2 ADC ELE ..o 63
1221  ADC BAFIIERTEIE .....oooceeeeeeeeeeeceeeeeeee e 64
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Fremont Micro Devices FT62F13x
1222 ADC FRIEEEHR ..ottt 65
12.2.3  FB ettt a ettt 65
12.3  ADC SRAEFRIFETIE] ....ooiiieicececeeeeeeee et 66
12,4 ADC FREERAEETIE] ....ooiiieicececieeeeee ettt 66
12.5 ADC EEHRITBIRIT ..ottt 67
13, TOUCH FEBR ..ottt s st 69
131 TOUCH FBIBIRBETIAE ......oeeieeeeeeeeeeee ettt 69
1, TR R I B RTF oottt bbbttt et 70
15. {RINFERET (LOW POWER MODE).......ooiiiiieiiiicieieteiete ettt ettt 70
16. 55 (INSTRUCTION SET) oottt 71
17. 457K INBEF 1758 (SPECIAL FUNCTION REGISTERS, SFR) ..ot 73
17 R BT B B TERE et 73
17 2 B B TR ettt 75
17.3  STATUS BB oottt bttt 80
174 PCL FNPCLATH. ..ottt 81
18, B I ettt a bbbttt a bttt 82
181 BB ettt 82
18.2 LA B E oottt 82
18.3  POR, LVR, LVD ..ottt an s 83
18.4 1O THIEIELEG ...cvovveieeeeeeceet ettt 84
18.5  TLAEERIR (IDD) cvevevrveeeeeeeceeeeeeeeeeeeeeeeee e eeee s s s sseasaeee e eeseseeseeen s s s easaeseeeeeenesenean s enenenananeeen 84
18,8 IR B oottt ettt 85
18.7 ADC (12 bit) FIADC VREF ......cociiiiiiiiiiieeeieceeeeie e 86
18.8 Program Fl Data EEPROM..........ccoi ittt et 88
18.9  EMOC AFME .ottt 88
19, BEMEIEL ..ottt a ettt ettt s st 89
O3 3 = OO OO 95
R R LB R ettt ettt ettt ettt n s aeee 103
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Fremont Micro Devices FT62F13x
1. SEHEEFIS B
Reset
< + <::l
— Clock
(}:> control
(}:> Timers |
v
: : PROM (}:> Touch (}:ﬁ
® 1
CPU < LVD ] /0
(}:> DROM (}:D @ (}:> <}::
w
v
)| pwm Eﬁ
SRAM
> & W
+
4_
(}:> ADC [{—r—
EN oen e
OCD BUS — ocD (——
E 11 RGEEE
IRERESTIRIT:
%5 A
CPU Central Processing Unit
SFR Special Function Registers
SRAM Static Random Access Memory
DROM Data EEPROM
PROM Program EEPROM
Timers WDT, Timer0, Timer1, Timer2
PWM Pulse Width Modulator
ADC Analog to Digital Converter
LVD Low Voltage Detect / comparator
OoCD On Chip Debug
I/0 Input / Output
Rev2.03 -7- 2022-06-10




FT62F13x

Fremont Micro Devices

1.1 SIEE

GND[ [ |

ISPDAT/OSC1/KEY1/PC1 [ |
ISPCLK/OSC2/KEY2/PCO [ |
ADC_ETR/BKIN/INT/Vgrere/AN3/PA4 [T ]

10
2 FT62F131-RB

3
4

SOP8

g o N

[ IvDD

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

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

[T 1PA2/AN2/TOCKI/[CLKO]J/TKCAP/[P1D2]

1-2 SOP8 !

vbDDL [ |1 @ 10/ T IGND
ISPDAT/OSC1/KEY1/PC1[_[_||2 9 | [ IPAO/ANO/ELVD3/[P1A2N]
ISPCLK/OSC2/KEY2/PCO[ [ |3 FTG@ZQ;;'(\)ARB 8 | T 1PA2/AN2/TOCKI/[CLKO]/TKCAP/[P1D2]
P1DO/KEY7/PB3[_[ | 4 7 || I 1PA4/AN3/Vrerp/INT/BKIN/ADC_ETR
P1CO/KEY8/PB2__||5 6 | [ IPA7/AN5/P1BO
& 1-3 MSOP10’
GND[C [ |1 @ 14 [T 1vDD
ISPDAT/OSC1/KEY1/PC1[_ [ || 2 13 [T JPAO/ANO/ELVD3/[P1A2N]
ISPCLK/OSC2/KEY2/PCO[_ [ || 3 FT62E132-RB 12 [T _JPA1/AN1/ELVD2/[P1A2]
MCLRB/[P1B1]/KEY3/PB7[ 1 | 4 SOP14 1 [T 1PA2/AN2/TOCKI/[CLKO}J/TKCAP/[P1D2]
P1DO/KEY7/PB3[1 || 5 10 [T 1PA4/AN3/Vgerp/INT/BKIN/ADC_ETR
P1CO/KEY8/PB2[ || 6 9 [T _1PAG6/AN4/P1A0/[ISPCLK1]
[ISPDAT1]/P1BO/ANS/PA7 T || 7 8 [T _1PBO/AN6/[P1C1]/CLKO

& 1-4 SOP14"

GND[ |
ISPDAT/OSC1/KEY1/PC1 [ T_|
ISPCLK/OSC2/KEY2/PCO[ [ |

MCLRB/[P1B1)/KEY3/PB7 1|
[P1A1N)/ELVDO/KEY4/PB6 T
[P1A1]/ELVD1/KEY5/AN7/PB5 |
P1DO/KEY7/PB3[ |
P1CO/KEY8/PB2[ |

0 N O a b WODN -

FT62F133-RB

SOP16

16
15
14
13
12
1
10

9

[ [ IVvDD

[T TPAO/ANO/ELVD3/[P1A2N]

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

[ T 1PA2/AN2/TOCKI/[CLKO]J/TKCAP/[P1D2]
[ 1PA4/AN3/Vrerp/INT/BKIN/ADC_ETR
[T 1PA6/AN4/P1A0/[ISPCLK1]

[T JPA7/AN5/P1BO/[ISPDAT1]

[T 1PBO/AN6/[P1C1]/CLKO

1-5 SOP161

GND[T]
ISPDAT/OSC1/KEY1/PCA [ |
ISPCLK/OSC2/KEY2/PCO[ [ |

MCLRB/[P1B1)/KEY3/PB7 1|
[P1A1N)/ELVDO/KEY4/PB6 [T |
[P1A1)/ELVD1/KEY5/AN7/PB5 |
KEY6/PB4 |

P1DO/KEY7/PB3 [T |
P1CO/KEY8/PB2[ [ |

P1AON/PB1 |

10
2

20
19

3 FTe2F135-RB 18
4 FT62F135-TRB 17
5 FT62F135-DRB 44

6
7
8
9
10

SOP20/
TSSOP/
DIP20

15
14
13
12
1"

[T 1vDD

[T TPAO/ANO/ELVD3/[P1A2N]

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

[ 1PA2/AN2/TOCKI/[CLKO]J/TKCAP/[P1D2]
T 1PA3/[P1D1]

[ T 1PA4/AN3/Vrerp/INT/BKIN/ADC_ETR
[T 1PA5/Vgern

[T _1PA6/AN4/P1A0/[ISPCLK1]

[T 1PA7/AN5/P1BO/[ISPDAT1]

[ 1PBO/ANG6/[P1C1]/CLKO

1-6 SOP20/TSSOP20 /DIP20

T 3+ F<20-pin # i m,

Rev2.03

-8-

HERFTER PA3 #1 PAS 4T4E| GND, EtZIEFERERME Sk L.
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Fremont Micro Devices

FT62F13x

ADC_ETR/BKIN/INT/VRerr/AN3/PA4
[P1D1]/PA3
[P1D2)/TKCAP/[CLKO]/TOCKI/AN2/PA2
GND

[P1A2J/ELVD2/AN1/PA1

2 QFN20: [KERZRERS GND EE—&.

Rev2.03

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

(18] PA7/AN5/P1BO/[ISPDAT1]
(16 | PB1/P1AON

(19| PBO/ANG/[P1C1]/CLKO

(20 | PA5/VREFN

QFN20

HHENE

FT62F135-NRT

SESICECC

VDD | 6)

[P1A2N}J/ELVD3/ANO/PAO [ 7))
ISPCLK/OSC2/KEY2/PCO | 8)
ISPDAT/OSC1/KEY1/PC1 [ 9)
MCLRB/[P1B1]/KEY3/PB7 [10)

# 1-7 QFN2

o

2

PB2/KEY8/P1C0
PB3/KEY7/P1D0

PB4/KEY6
PB5/AN7/KEYS/ELVD1/[P1A1]
PB6/KEY4/ELVDO/[P1A1N]

2022-06-10




Fremont Micro Devices FT62F13x
1.2 SIBMER---HRIhRES 3
Tk wik | g | O | 8 ] 100 14 16 20 1 QFN20
GPIO pins pins pins pins pins pins
. VDD 8 1 14 16 20 6
iR GND 1 10 1 1 1 4
PC1 2 2 2 2 2 9
PCO 3 3 3 3 3 8
PB7 4 4 4 10
PB6 5 5 11
PB5 6 6 12
PB4 7 13
PB3 4 5 8 14
FRyUTR, | PB2 5 6 9 15
GPIO ;H?'ﬁ PB1 10 16
BFHN, PBO 8 9 11 19
HFm PA7 6 7 10 12 18
PAG 9 11 13 17
PAS5 14 20
PA4 4 7 10 12 15 1
PA3 16 2
PA2 5 8 11 13 17 3
PA1 6 12 14 18 5
PAO 7 9 13 15 19 7
ELVDO PB6 5 5 11
VD A ELVD1 PB5 6 6 12
ELVD2 PA1 6 12 14 18 5
ELVD3 PAO 7 9 13 15 19 7
i CLKO PBO 8 9 11 19
[CLKO] PA2 5 8 11 13 17 3
Af e Timer0 Bf¢f | TOCKI PA2 5 8 11 13 17 3
OSC + 0OSscC1 PC1 2 2 2 2 2 9
OSsC - 0SC2 PCO 3 3 3 3 3 8
ISP-Data ISPDAT | PC1 2 2 2 2 2 9
e ISP-CLK ISPCK PCO 3 3 3 3 3 8
ISP iz
ISP-Data1 | [ISPDAT1] | PA7 7 10 12 18
ISP-CLK1 | [ISPCLK1] | PA6 ‘9 11 13 17
SMERE fiL ativ) IMCLRB | PB7 4 4 4 10
PA4 i35l PA4-INT | PA4 4 7 10 12 15 1
PA7 6 7 10 12 18
iORTA o | HIA PA6 9 11 13 17
i O 3R 1 B
PA5 14 20
Rev2.03 -10 - 2022-06-10




Fremont Micro Devices FT62F13x
ek g | amee | O | 8 ) 10 4] 16 ) 20 ] QFN20
GPIO pins pins pins pins pins pins
PA4 4 7 10 12 15 1
PA3 16 2
PA2 5 8 11 13 17 3
PA1 6 12 14 18 5
PAO 7 9 13 15 19 7
AN7 PB5 6 6 12
ANG PBO 8 9 11 19
AN5 PA7 6 7 10 12 18
AN4 PAG6 9 11 13 17
A AN3 PA4 4 7 10 12 15 1
ADC AN2 PA2 5 8 11 13 17 3
AN1 PA1 6 12 14 18 5
ANO PAO 7 9 13 15 19 7
fil & ADC ETR | PA4 4 7 10 12 15 1
VREF— VREFN PA5 14 20
VRert+ VREFP PA4 4 7 10 12 15 1
P1A0 PAG6 9 11 13 17
[P1A1] PB5 6 6 12
PWMA1 [P1A2] PA1 6 12 14 18 5
(LX) /PWM1 P1AON PB1 10 16
/PWM1 [P1A1N] PB6 5 5 11
/PWM1 [P1A2N] PAO 7 9 13 15 19 7
P1BO0 PA7 6 7 10 12 18
PWM2
[P1B1] PB7 4 4 4 10
P1CO PB2 5 6 8 9 15
PWM3
[P1C1] PBO 8 9 11 19
P1DO0O PB3 4 5 7 8 14
PWM4 [P1D1] PA3 16 2
[P1D2] PA2 5 8 11 13 17 3
PWM &SRR ZE 4N BKIN PA4 4 7 10 12 15 1
KEY1 PC1 2 2 2 2 2 9
KEY2 PCO 3 3 3 3 3 8
KEY3 PB7 4 4 4 10
KEY4 PB6 5 5 11
TP
TOUCH KEY5 PB5 6 6 12
KEY6 PB4 7 13
KEY7 PB3 4 5 7 8 14
KEY8 PB2 5 6 8 9 15
Crer TKCAP PA2 5 8 11 13 17 3
#® 11 RIEESD LR 5 MR
Rev2.03 -11 - 2022-06-10
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FT62F13x

2, 1/0 i% O

IRIBTEIRE L AR, FT62F13x RFIRH 254 18 N /0 31M, 4% 3 4: PORTA (8). PORTB (8)

# PORTC (2). 3% 2-1 %I TErA /O 3|BIEITNEE.

To ADC, LVD
(1 _ANx 5% ELVDx )

vDD VDD VDD

TRISX
L L RDCTRL -
P PAIF B{i
{EATF PORTA
— ) i PORTA—/L‘ Q D
N EN — Q1
IOCAxX
D Q
5 IOCA— EN
—
ANSELO
g X VDD
5 ANSELO—EN D_D ( I,»;
5 g1 WPUx
5 WPUx—EN
ODCONX
D Q
N (R
BUS | & ODCONx— EN -, ' _I_
TRISX
D Q P1xOE ——
S TRISx—EN P1x ]
=1 PORTx J
B PORTx—{EN
5 WPDx
- e — T
S WPDx—1EN ) >

B 2-1 PORT im 45 HAEE]
PR /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

FT62F13x

tesh, ER5> 1/0 BB LA TERINGE :
1. KEFERSIMH (ISP-Data, ISP-CLK, ISP-Datal, ISP-CLK1), BHMERERE, FTEBEEE.

2. @ IDE FEESE, BAESCHVIAKEERMEBIIIE T 2-2):

o SMEBREH/EIRIMA (OSC1, OSC2)
o HIEBATENAL
3. BidiESXIHER /0 SIMHITRLEH tbINGE, AT A 3 %!

RYIMBENL (MCLRB)

a. HFH
e PWM
b. BFHA
o PWM &FERIZE e« ADC fii’% (ADC_ETR)
o SNERIAARET (INT) o Timer0 BRI
o GPIO s AT kAT
c. RN
e« LVD/BOR e VRert
e ADC o  VRer—
e« TOUCH
2z | SP | e ADC TOUCH |  hiff LvD | PwwM EEIT/% R | AR
i TR (mA) (mA)
PAO ANO \ ELVD3 | PWM 1N \ 24 55
PA1 AN1 v ELVD2 | PWM 1 \ 24 55
PA2 it AN2 TKCAP \ PWM 4 \ 18 53
PA3 \ PWM 4 \ 24 55
PA4 AN3 (Vrer+) v+ INT (BKIN) \ 24 55
PA5 (Vrer—) \ \ 24 55
PA6 |CLK1 AN4 \ PWM 1 \ 24 55
PA7 |DATA1 AN5 \ PWM 2 \ 24 55
PBO i ANG PWM 3 \ 24 55
PB1 PWM 1N \ 24 55
PB2 KEY8 PWM 3 \ 3,6,18 | 35,53
PB3 KEY7 PWM 4 \ 3,6,18 | 35,53
PB4 KEY6 \ 3,6,18 | 35,53
PB5 AN7 KEY5 ELVD1 | PWM 1 \ 3,6,18 | 35,53
PB6 KEY4 ELVDO | PWM 1N \ 3,6,18 | 35,53
PB7 KEY3 | /MCLRB PWM 2 \ 3,6,18 | 35,53
PCO |CLK 0OSC- KEY2 \ 3,6,18 | 35,53
PC1 |DATA | OSC+ KEY1 \ 3,6,18 | 35,53
ped TOCKI =PA2 | Trigger = PA4 Vbp=5, Vps=0.5
& 21 /O uOTNEE

E:  PCO-17#PB2-7 X#F 3 Al B iR RIRENRE

2 A B BRI OERIBE

Rev2.03

-13-

(217 “PSRCBX’ #1 “PSRCC’, % 2-4), #
(&8 “PSINKx’, & 2-4).
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Fremont Micro Devices FT62F13x
21 IO EHOMEXFEFRLE
BFR Ihae ERIA
% TRISx = 0 B, if PORTx HE&EAREE
RDCTRL | o A$ifFRR Wit sifEes
o HIHHiFE
MCLRE SMER 110 B E3%i
e LP: PC1 (+) #1 PCO (-) #ZE/M SRR B IR
e XT: PC1(+) 1 PCO (-) NI =R BIR
FOSC o EC: PC1 (+) #5MEBRERIIA, PCO A 1/O INTOSCIO
e INTOSC: PBO 3 PA2 #itti“t5 2 B$H”, PCO 1 PC1 A4 1/0
e INTOSCIO: PCO #1PC1 A 1/0
* 2-2 /O BEMBKEESTFR
BR otk bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 S{fE
ANSELO | OX11E | ANSELO[7:0] 0000 0000
TRISA 0x85 TRISA[7:0], PORTA 751 1111 1111
TRISB 0x86 TRISB[7:0], PORTB 75 [l 1111 1111
TRISC 0x87 - ‘ PORTC apzhl | -———-- 1
PORTA 0x05 PORTA #ith &7 =% XXXX XXXX
PORTB 0x06 PORTB #ith & 788 XXXX XXXX
PORTC | 0x07 - ‘ PORTC iR | ——— — x
WPUA 0x95 PORTA 55 b1 1111 1111
WPUB 0x10D | PORTB §5.k#i 0000 0000
WPUC | oxo3 - | PorTCEER | - 00
WPDA 0x89 PORTA 85 T HI 0000 0000
WPDB Ox10E | PORTB §§FHi 0000 0000
WPDC | 0x8D - | PorTCETR | - 00
ODCONA | 0x105 | PORTA FiR 0000 0000
ODCONB | 0x106 | PORTB i 0000 0000
ODCONC | 0x107 - | PoRTCHFE | 00
PSRCB1 | 0x88 PB5, PB4, PB3, PB2 JREL TR B 1111 1111
PSRCB2 | 0x10C - PB7, PB6 FRRIEE -——— 1111
PSRCC | 0x94 - PC1, PCO JREERIEE -——— 1111
PSINKB | OX10F | PORTB EHRIEE - 0000 0000
PSINKC | Ox9F - PORTC EHREE | -——— - 00
IOCA 0x96 IOCA[7:0]: PORTA % O L s g B 0000 0000
OPTION | 0x81 IPAPU ‘ INTEDG ‘ Tocs ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 ‘ PSO 1111 1111
% 2-3 /O HXAPRHFESRINtIFISAE
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B RN B 17 an ik SifE
TRISA PORTA | PORTisO#FHML (5mEEHl) TRISA[7:0] 0x85 |RW-1111 1111
TRISB PORTB | 1= %iH TRISB[7:0] 0x86 |RW-1111 1111

TRISC PORTC | 0= f#ge (K& LA/ TH) TRISC[1:0] 0x87 | RW-11
1= XHALR/TH, REFHAN
ANSELO (V&R T8 ADCIEIE) ANSELO[7:0] | Ox11E | RW-0000 0000
0 = (Feapff)

IPAPU ;: iggﬁgﬁigﬁfhm fE OPTION[7] 0x81 | RW-1
WPUA PORTA | g8 b4 WPUA[7:0] 0x95 | RW-1111 1111
WPUB PORTB | 1= {#: (PORTA ZRiAfE) WPUB[7:0] 0x10D | RW-0000 0000
WPUC PORTC | 0= X (PORTB, C #RiAfE) WPUC[1:0] 0x93 | RW-00
WPDA PORTA | ga iy WPDA[7:0] 0x89 | RW-0000 0000
WPDB PORTB | 4= &g WPDB[7:0] 0x10E | RW-0000 0000
WPDC PORTC | 0= X[ WPDC[1:0] 0x8D | RW-00
ODCONA | PORTA | z3= ODCONA[7:0] | 0x105 | RW-0000 0000
ODCONB | PORTB | 4 = (&5t ODCONB[7:0] | 0x106 | RW-0000 0000
ODCONC | PORTC | 0= Xl ODCONC[1:0] | 0x107 | RW-00
PORTA PORTA PORTA[7:0] 0x05 | RW=XXXX XXXX
PORTB PORTB | #iiRtiH S 1558 PORTB[7:0] 0x06 | RW=XXXX XXXX
PORTC | PORTC PORTCI[1:0] 0x07 | RW-xx
PSINKB |PB7-PB2 | j#3% (mA) PSINKBI[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 SEEE (MA) PSRCB1[3:2] | 0x88 | RW-11
PSRCB1[1:0] | PB2 | (gg) =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 PSRCCJ1:0] 0x94 | RW-11

*® 2-4 IIOWEXBREHESR
22 NOEE
B4 PORT im, ¥WERBHEMINGERE LT 4 MER(FR 2-5):
o 5L o HFEHA
o HTH o HFHIH
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Ihae HEWAN | ER/TH | #iF8md wE

ISP-DATA On Off On (FBHRNE, 2HEES)

ISP-CLK On Off Off (FEHRNE, 2HEES)

/MCLRB On iativs Off (FIRLELE, Z2REIES)

AT $ehda (ZHR) Off On (W HELE, 2REIES)

0SC+ (EC) On (ATi%) Off (MR LECE, ZAREIES)

OSC+/ OSC- (LP, XT) Off Off Off (MR LECE, ZAREIES)

ADC Off Off Off TRISx = 1; ANSELOx =

TOUCH Off Off Off TRISX = 1

LVD Off ® Off Off TRISx = 1; ANSELOx = 1 (F& PB6 51)

VREF+ / VREF_ Off Off Off TRISx =1

Timer0 Bd%h On (RT i) Off TRISX = 1

ADC fi % On (FTi%) Off TRISx = 1

i 1 35 {4 Oon (RTIE) Off TRISx = 1

PA4-INT On (ATi%) Off TRISx = 1

BKIN On (ATi%) Off TRISx = 1

R TDN On (RTi%) Off TRISX = 1

PWM On Off On TRISx =0

HFHmt On Off On TRISx =0

& 2-5 IOMEFRSHRATER

1. TRISx=0: ‘Bt Fa8, “ER/TH” HEIXH (28 WPDx, WPUX).

2. TRISx=1: “¥=FiH" XiH.

3. ANSELOx=1: “Ehr". “TH” . “BIFWN" BEhxHA (28 WPDx, WPUX).

4. THXFA “BFEEMN HIHE—ES S “ANSELOX =17,

5. J% PORT ix0I&E A LVD SIAK, HBFWMN" « “LH # “Th” e BExH.  LVD i
ANEEATERBE BY%ERR, BITigE “ANSELOX = 17 A] X F N BIRMIEEBEHNHE
HMIN", 1B PB6 Ft ANSELOx #&#ll, FoEXA“MFMAN", Et TR NFEER 5 BFE{ES LVD $IA.

6. “/PAPU=1" XxHIFrE PAX iHOR “55_EH1" TheE. PBx #1 PCx R AL EITHIL .
7. IMCLR f£gE: PB7 955 ERIhaEETNfERE (2”8 WPUB[7]); & PORTB[7] BY{ER “07.

8. X PORTx HiEMLFER[REITERE, /0 mOFWELMBANNEZERT. SEZIXL 81 /0 NEIE
FiEaatAERRMLL, SHREXFIT E-12-5 g0diE, BRIZENZAE PORTX in O Hifr=8
B GmhsdaN), REEK, BEE PORTx HiEFFSR.

9. HFHLAMBFMAINGERILIIE, FLENAFERERERFH LB FHN.

10. & TRISx =0 i, i#@id IDE FEAIE$FIZER PORTX i th st \ S 7 2 HY1E -

1. TEEMNFRGENM, PORTX HFEHRASEN, 1B TRISK FWEE AR, AMXHHL.
PA4-INT #1 PORTA im O TR E, 1555 BT 9 “hir.
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3. +THEE{M (POR)

LEEFE, Bl Voo MIET Power-On-Reset BL[E (Veor) EFEET Veor B3 8. 24 CPU E & AT,
Vop AIRE R BT EEEE 0V,
1. % Voo KT Veor B, CPU &TFZEEMIRTES.

a. MERERESEFERNEN. B& TMRO. PORTx, Z\. HC. C, FSR. INDF, ADRESL. ADRESH
1 SRAM L5 (B1F) BY 17 "5kt EFes") HEMEFkRINEES F8% (Special Function
Registers, SFR) A FEMKES. MAEMWFFRM SRAM, FRFEBIEEZE Voo F£E|
0.6V(#EIE), L Voo KT 0.6V B, HIEAFHEME.

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
#iB(25°C) T, Veor HUEEIE~1.6V, {KIR(-40°C) EFAZE~1.9V. & Vpp = Veor Af, CPU BRI ERIKHY
IRE 8 MHz /2T NIEET{E, Btk Voo W ITIESCEREERET LM BEENEEE. 4FEST FHEt B RSk
RREE, AHRBNEOTEFES, HEMBERE 1.6V E, CPUAIIIE, NMigEEtERE

o

E:

1. Veor NAJECE

2. POR HYREHHEERIA AT EIRTS, & Voo BERT Veor BFFEIHUTE HEIREN, MARNE LB
AT

31 VA HEERFF

AR IhkE ZRIA
PWRTEB | LHIERTERTSS, MG HEL E ST EEIMNERT~64ms | XHF]
CSUMENB | #}Z2FZ8)#5G RIS IETh B X 7]

#+z 31 WRKEE
PAE 2 #iakECE, 198 IDE REIRE, TEERTIESEKR. MR EgE:
1. CPU ZRZE#F~8ms;
2. NIESEMEFEEIPMBVEHEESFHEE, Z2i31E~24us. XLEHFEFREH IDE MALKE, 1%

N
3. NSR{FERE_EFE IERTERTSE (Power-On-Timer, PWRT), CPU {45z H%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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, 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)

w-mozede o= Vpp yin_tem_27 = 2.5V

VDD_l’;"IIN ~ 19‘\«“r

VDD

BEPWRTHE )

o 16M/2TF S 48 PWRTE ]

Y
r

S

L 4

/POR

3-2 _LFHEIERESR/) PWRT A&
MR CPU FE7 16MHz / 2T BIRE T iE1T, BAEVBLECE (BOOT)ERET Vop i T 2.5V. B
T{EEE PWRT, B[{E#IE1LEE ERTEM~8ms N E~72ms, MNTMIESHIE RS2 ER 8.,
L 16MHz / 2T BREEITR, N{FEE LVR Bi%E Veor 2 2.5V, Hib, mEITIESIEHI LVR FER
SNER BTSN Voo, MIE—EFE(SR‘LVREN”, “SLVREN")LABEKINFE
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 # CSUM LIRS CPU BIfaE M ;
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4. ARG E

5 POR T, FRi&fi(system reset) #FETLE. RHEMA, CPURERIEHEETE
MEUAT Sk 2R RLE . ERAEHEENSRZE~-0ms, REEFMBNEURESFHE,
S0RAELE PWRT SEIIMER~64ms, BiE RGERBH. EREEMH.

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

BR{AEEIXAY OCD(On-Chip Debugger) 1&ER5, FIflAZ RE SR 4 MEHINT:

1. RIEEML (LVR/BOR)- 22BHWBENREE;

IEXIESEN - MRELE IRBTE” NEBKES;

EIAERSE (WDT) - 2158 CPU &-T3E SLEEP 7S B f#&E “WDTBTE” M BZh#IAKEE;
5MEB 1/0 B (/MCLRB) — #nSRfERE “MRBTE” MBEEI#IA LA E ;

E: WRFAAEZEKNARZERE, MEEENRLEEZIRBOOT) RS RGEMIRE M.

A oD

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: IR EERE TS AL E372(BOOT), B/MCLRB &% 4 £ PWRT #I/5 32ms A, MCU &
. Ft{ERA/MCLRB Th&ER, Zil*H# PWRT, s{#4E WDT(IDE REHVIIALEE)
SRt e igrE, TN RAEEE LVR 3 POR RER RS, B FARI(TRIEFX)HNERS,
s RS {B/REFE (BB RS, F2774% LVR 5 POR.
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4.1 RGENHEXFTESLE
RAENNAZHITEHD IDE RERE, MAsBTIESEX.

BFR Inge RN
7 14 Veor BIE(V):
LVRS 2.5
20 / 22 | 25 / 28 / 31 / 36 / 41
LVR
o fEEE
LVREN o X K

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

WDT

- SWDTEN
WDTE o fERE (JEOTFAERL) o

o H15417H] (SWDTEN)
MCLRE HNER 1/O B L K H
WDTBTE WDT S B ah¥Iia i B it 72 X H]
IRBTE IEFIRS ENBRVIELER B i3I8 XA
MRBTE MCLRE E1I/E5h#1E L EL B 318 XA

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

L Voo EFERHE T RIEE (Veor) 81T Teor ATEIET, SISHIMMREIRT. Teor XA 3 2 4 4
LIRC B$h/EHE (~94 — 125us, SIRARF%BE), LIRCIEBEFHFE). X Voo < Veor AT, CPU RIZFHERS:
ST, EZE Voo > Veor B CPU FiG#B AL E L2 (BOOT).

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

VDD

VBOR R Y e

/System_Reset

Teor BOOT

4-2 LVR ¥R BEL B FE
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LVR AIECE fX 4 #AREINEE(ES R “LVREN”, & 4-1),
1. LVR f#8E;

LVR %#;

3E SLEEP #3 T LVR {£&E;

i SiEHlFEsEE XM LVR (SLVREN, & 4-2).

i SLEEP #&X\ T, ®liBidiE4 X LVR LU RINFE. (BANR RS Voo AFaE, CPU R E B MEEEH
{FHE LVR R 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  3E3XIESENL (lllegal Instruction Reset)

CPU REMESCHIRNERBRE, KRERXBA T Voo FRE.

BRREEANENES, BEMEENIELIESHERTEMIES . BMIEEIESENIS X REEN,
PR ETRHVIRILEEENEBURT IDEEE (217 “IRBTE”, £ 4-1).

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

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

IEERN (3F SLEEP #2X) T, WDT igti ¥ & R E N, MEER~EVRLEENEURAT IDE&E
(&% “WDTBTE”, & 4-1). WDT S A AT EMFERN CPU. NAETRFHARIHEBR WDT LU % 15
RELL.

*TF WDT t#BREFEBEZFMY, B8 & 7.1 B TAEEE (Watch Dog Timer, WDT).
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45  SMEB IO R ENHL IMCLRB

MREBHENEEVIIRCEESFEE, IBATEEAE/MCLRB (PB7)BI_LiE KB JE K FE CPU E1i.
/IMCLRB M@ E 23— 1B ERE Voo, MAREIEESE] Voo, WA 4-3 Fir, BIEAINERC
B B AR LSRR A R AR

IMCLR Z&EMNEREFEVMRKEENEBAT IDEKE (&% “MRBTE”, & 4-1).

Voo

§ 1k
100 /MCLRB
‘L T o.1uF

B 4-3 /MCLRB {2
46 N ERSHMAE

#id 4 NRASHRZEAL /POR, /BOR. Time Out (/TF) « Power Down (/PF)EIRELE & T LUEH_E— X &
ZEMMER, B'EEEXTH/MCLR REEM M “JEXESEMN M. XERSIFREMIFHRIE
SE 1. EiufE, HNARELIEEBIERO.

/POR /BOR ITF IPF
S{0E PCON[1] | PCONI[0] | STATUS[4] | STATUSI3]
Ox8E 0x03, 0x83, 0x103, 0x183

POR 0 1 1
LVR 0 1 1
F#4#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 EAEXSKSHREM (- ZEK)
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5.  {REEKM/LLBRE (LVD)

LVD B TAEEIES LVR 2L, 1BATLSRSN:
o FRBEIEHINFSENEEMIIAMAAESRE, MARVIIRKELER;

o JUAMIFFHIZE 1/0: TRISx =1; ANSELOx =1 (FiEFF PB6, R PB6 ELE& AMINERBHIZIEA
LVD N\, BisOHEESRE Voosl GND B, FIRES AR FMNIERATFE);

e LVD EHIEE{AILVDW MALZ/BOR;
o WHEIESEEATE, BEIFASMARFEN;

o T[i@id LVDDEB f£&EiE#IThEE. THEIETE (Two)k 3—4 HIRC BH, btk Teor#E15% (WRKM%
BE1, HIRCIEBHHFR);

o LVDHMIANFILABCE R Voo SE At 5 4 1/0, F& A 1F1% LVD HIERMA LR RINEEER, 5 944 LVDL
BEE(Vivorer) Z—H#1TELES;

o TNEE LVD B9, Bt LVD "J1ER Vivorer B9 “&" 3% “IK” EL3RES;
o 9 F4ANI% LVD EBJE(LVDL), AETHe4SLI~2%/step BUBEREEE ;

5.1 LVD #HxFEHRLE

AR RE e Mok SNE
1= {Fge
LVDEN |LVD > PCON[3] RW-0
0= Xl
0000=1.8  0101=3.3
0001=2.0 0110=36
LVDL | Vivo-rer 0010=2.4  0111=4.0 PCON[7:4] Ox8E | RW-0000
0011=27  1xxx=1.2
0100 = 3.0
LVDW | LVD fii%? (1) - Lzs (Ri77) PCON[2] RO-x
y 1= #MEBE > Vivo-rer
LVDP LVDW &% 0= BHHEE <Vivoner LVDCON[4] RW-0
e 1= fFae
LVDDEB | LVD iE#l - LVDCON[3] RW-1
0= % 0x110
000=PB6  011=PA0
LVDM | LVD #IA 001=PB5 100 = Vpp LVDCONJ[2:0] RW-100
010 = PA1 101/11x = PA2
. 1= {E&e
LVDIE | LVD dhiff - PIE1[5] 0x8C | RW-0
0= Xifl
LVDIF | LVD =4 chi? | | = YeS PIR1[5] 0x0C | RW-0
— | 0=No, HEHEFE
LVDADJ | LVDL f&i{ir, ~2%/step LVDTRIM[6:3] | 0x19F | Rw-1000
#+ 51 LVD AP REMNIREEFRR
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6. Thee M R G ¢h

ZGRTHh(SysClk) AiBigiE Sk ARNNERIR % HIRC, AIMMEREIR %R LIRC, SIMNMR%HS (EC,
LP, XT, &%) “SCS”, & 6-2). MNREFINEPIAZE, ABLHRVIGHEEFTFR ‘FOSC” (& 6-1) IEE
IMIMNBIRSHER . — . ARG T AIETIESH—LIRIF AN ZRZMN DN (B IRCF, & 6-2). &
Gt AT P4 38 S B3 (Instruction Clock):

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

SNERATERAAN B | A SR 4E S AT hAE R VI R U EL EF ER5RE (2% FOSC). MRFREIESRTHh
i, F4NE "CLKOS” (& 6-3) ikfFiHi% %k PBO 5 PA2.

Timers #1 ADC #RIR B iK%=, BLLAB S MRFRRFINEZEIT.

L Timers FRERT, HixAMIRS=IGEZIHAE, BE Timers BiTHIE—E#®FE. SLEEP #R T,
G HIRSREE AR EH. HENAIRSEE SLEEP &R TR#EHIE{TH, ADC, Timers 1 PWM
INEEEIRERT £ SLEEP TR#EFTE.

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 BT sHiIEHEE]
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6.1 IRHFERBRFEFRLE

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

XT/LP FURAEHE TN

IESO o iFgE fE&E
o Xi
HPE (R BT BT 2R

FCMEN | . {54 fE4E
o XA
SRS RGRT AN X FR (2T or 4T)

TSEL o 2 (155 = SysClk/2) 2

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

[T
SCS IRCF LFMOD OST
SysClk Z& %R OSCCONJ[0] | OSCCON][6:4] | OSCCONJ[7]
Ox8F (BEE1E)
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 - -
AER 1 MHz 1 011 - -
500 kHz 1 010 - -
250 kHz 1 001 - -
256 kHz 3 1 000 1 -
LIRC
32kHz 4 1 000 0 -

& 6-2 SysClk R R BEEXA R EER

3 256 kHz LIRC R{#t WDT(£% WCKSRC #1 LFMOD, 3 7-3) . Timer2 (£[% T2CKSRC #1 LFMOD, & 7-9) #1 ADC
(17" ADCS #1 LFMOD, & 12-2) M.

4 RGEHPIRE (IRCF=000), PWRT #1 FSCM Z%—f$F LIRC B9 8 4947, Bl 32 kHz, A& LFMOD H{i{&.
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AR K& H1Feg Hhik SNE
% B aniBET IR AL (BITE)
OSTS 1= BITEINBIR SRS N (BEIRT) OSCCONI3] RO-x
0 = BITERIIR S~
HIRC ready (55 1%)
HTS 1=Yes OSCCONJ2] Ox8F RO-0
0=No
LIRC ready (§i75)
LTS 1=Yes OSCCON[1] RO-0
0=No
A EBAT S L 5 | B
" - A
CLKOS (X 24 FOSC #%#% INTOSC & FT AR MSCONO[4] RV
1 = CLKO B&3%] PBO
0 = CLKO BLE1E| PA2
LIRC #1 HIRC XX #AERT 4 R EHBNERR s
CKMAVG | 1 = {Fge MSCONO[2] RW-0
0= X
B3 LIRC 1 HIRC B X KIEINEE
CKCNTI | 1= BEzp MSCONO[1] RW-0
= T (BEhEE)
. - " 0x1D[3:0]
SOSCPR | K LIRC EHARTFER HIRC FIHI% SOSCPR[11:0] oxiC RW-FFF
+ 6-3 RFHTHIMRSAL
B TR K& H1Ees et | EAME
1= {##t (PEIE, CKMIE,
" OSFIE i&H) 0x0B
2 /T _
GIE 0= SR INTCON][7] - RW-0
(RREEAS SZ 520 0x10B
. " 1= {§KE (CKMIE, OSFIE i&H) 0x18B
PEIE G B T - INTCONI[6 RW-0
0= XM (FTcHefg) =
CKMIE LIRCFAHIRCRZ XK | 1 = (ke - R0
SE R 0= % (FMEE) )
ype 0x8C
OSFIE SRR B2 AT RE rh T o PIE1[2 RW-0
" 0= i) (M) .
LIRCFAHIRCARZ XK | 1 = Yes (§i75)
CKMIF o kot 0= No PIR1[6] " RW-0
X
HNERHRSH B EI PSR S = o
OSFIF l RS % 2 B PR AR 1= Yes (§ifF) PIR12] ——_—
iz 0=No
= 6-4 IRHFPUIEREMRTSAL
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6.2  AEBEI#MEI (HIRC #A LIRC)

AEBEImATER (Internal high frequency clock, HIRC) ) BIE2RKIEZE 16 MHz @ 2.5V/25°C. H <
BIEYSHER I B AE < +2.0% @2.5 - 5.5V/25°C, REILHAMESR +4.0% @ 40 - *105 °C.
HIRC #EEREMXNEFHITRE. FHRTIEAESSH HIRC OZFER . RRI|HEFEEXS HIRC
BHTEHROE. HIRC B REEBHFMEEI'FOSCCAL'S FR %, AR AIREIESIEM FOSCCAL R
& HIRC 55 (BA 16 MHz), i steps RIELZIERI(~40 kHz), FEBE{HITANT :

FOSCCAL[7:0] £ N = 16000 = N * 40 (kHz)

AERESTRT$R (Internal low frequency clock, LIRC) B BIE#EZE 32 kHz, it H Z [BRSAZR 2514 81
R{E <16.0% @2.5-5.5V/25°C, BETHHAEE <1+2.0% @ 40 - *105 °C.

LIRC #1 HIRC FIHEERZXKIE — #£— LIRC FHIA(ERLFMOD™ L E) £/ Timer2 KN E155HT
% (SysClk i£#F 16MHz HIRC), LtEARNEEHINEE. BT LIRC BEERHEIR, EttHERETTRER,
Ali@Id A LIRC REE HIRC BIThEE, LUAZIERIAL2%AEE R,

SysCIk

CKCNTI_WR1 (]

CKCNTI_SFR le

MENE RFE) T
LIRC-32kHz | | |
MEAS_EN |
Timer2 | 0 [[2[8[4[5L [ [ [ [ [[[ [N
Stored in SOSCPR (Finished) [

6-2 BRNERFE

LIRC #0 HIRC XX /EXTE:
®E IRCF = 111, SCS = 1 ; SysClk i£#¥ 16MHz HIRC (H k3 & 1% B R EE SFER)

-

2. & E CKMAVG =1 ;4 NEF), ®IF 0 RRAMEN

3. ®E TMR20ON = 1 ; fE8E Timer2

4. % E CKCNTI=1 ; FFIAROE, BRIA Timer2 STt =1, B480ikL =1, T2CKSRC =
SysClIk for 2T; SysCIk/2 for 4T

5. RESEAAT, CKCNTI BEEE(‘CKCNTI =0"), CKMIF BEIERI(“CKMIF = 17),

6. ME(EFEE SOSCPR HF==+.
7. R LIRC A 32kHz, H CPU ZB1T7E 16MHz /2T T, MEEEAILE{EX 500.
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e

e LIRC #1 HIRC ZX AR, ANEXF SOSCPRH/L HE3iH 1T R(E;
e LIRC #1 HIRC ZXHBIAERT, Timer2 INEe# EfthoMEER ;

e LIRC #1 HIRC ZXKHEINEES IDE AL FIXIERTRE;

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

SNERBLFIES1EARTHHIRIEIZE] OSC1 B)(OSC2 FA1E 1/0). 2 SysClk i#%#E EC #R3\Ff, = POR £1&
o MRRRR P RREERT, EC XA EEIL B S RATEIEIR

6.3.2 LP#XT #&X
LP 8¢ XT R T, AEZFIEIRENIEEIETREZEARIRZERER OSC1 1 OSC2 A,

LP RSB 3 MIst (EC, LP, XT) siltisig RIS R EAY . XM (R T UEE) 32.768 kHz
EXRBR(EAERIR).

XT RS8R RN IR ERA R RSB EIRE

N RATHEERE XT 5 LP #8X, LR LEL B4R ek MEERR R IREZRT, CPU 7EIRS % 2SR ERTES(OST)
THHERENS S EITIER, XBFITF XT 3 LP BH$HA9FEE . 33T XT #0 LP 42X, OST 43 7li+% 1,024 #n
32,768 I OSC1 (@iFMIN+ve iff). XIT 32.768 kHz EX R &R, OST itBtEEE 1 #b,

7
o WDT BRIFBFFTRESEZE OST FErlITE;
o OSTit#HAE, T~Z%xf WDTCON 5 OPTION FE8i#TE#R{E, BNIE~EFAITEINITA;

FLRATER) (BIR1ESO”, & 6-1) 221F CPU 7£ OST i+ HHAEIEF AR %S INTOSC #ERIEH
SysClk HMNITIES . EFENEHHERENNBERAT, SURRHENTHEERE F A REE /5 Bl
17164, NMBREINBIRH RSP ARIRETIE, LPRREENINFE. B CPU MEEAR FIEES, 3% INTOSC
£ SysClk HUUT/LE&I6SE, BiRERERRE, MEAESEHIIMNBIRHSRNRE.

F: ECERXTWRBzNNAEXH, EERKZEFFTERERME,

R B ZETFF -

1. WA ED B L5 R 5 M RERR Fh s g ;

2. %% INTOSC {4 SysClk H1THE S EHE OST #BHt;

3. SysClk M INTOSC W T REA—ERIFAK, BEZMEHATRIARIR (LP 3 XT #xX);
4. SysClk J#E 5 ERAT T ;

RS7 EREREBAPRZSAL(OSTS) M T2 SysClk BATFESMBETHIR TS MEREST SR T 57 /8 BURATHh
BENThEERT, 1833 OSTS Al E)#EE g LP 8¢ XT iR TR A LIk ER 2R (OST)R B E L8],

1T SLEEP 54481t OST it&f, M OSTS I§{%#FH“0",
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MRS RIP TP USHE38 (Fail-Safe Clock Monitor, FSCM, HI“FCMEN"{£8E, £ & 6-1) AIfESH &SN
R HeS H ISR BE S T1E. EIRHRSEIRERTEZ(OST)BAT/E, FSCM BERTH MRS 25 #kE .
FSCM i& Fl TR BN ERHRH SRR (EC, LP 1 XT). ikIFINIIRTH SRS, EBIUERE FSCM ThiE.,
WMRINIRH SR INRAE~1 kHz BLATES, MFEELINEFE. B LIRC BRLL 64 F=4 AL,
IR NERE — 1 iTERs, INBRTHARS N TIEBEPIERE 1, REMMERESAN LA BIE
778555 0. YRAERTHhAVEE N3 B HAZE SR E RS A RN AR B BT, BIASN BIESRE .

L SNERET b L I ABE AT, FSCM B 544 SysClk 135 p% A 38R $4nlE H & i OSFIF . a5 OSFIE {$5€, OSFIF
E 1SR, SR BN S R SR B SRR 2 1] BE R A RERTEP BT S B AIBIRR . SysCIk W4 EEE 1T
AEETET, BRISHESKRINER MRS,

F“IRCFRZE‘FSCM FT I ARERETHR, XIERFAEIRH R A/ BT L EHIERRSURE.

Bt IS I S E 25
9]\glgﬁq-$¢ S SET Q
(LP/XT/EC) §

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

—_—— e e —_——a

6-3 FSCM £HiEE]

S, $T SLEEP 35S El% SCS i/, HMIPERIFFMISHIER. & SCS futkigst/a, OST HEH
BEtE. OST Ef7H#iE], CPU #£#% INTOSC #R1E % SysClk HEHAITIRS . OST #BAIE, MFER
PREBIBR, TR EISNRET SR TR . R ASTEREIERIPZMY, F5EFT OSFIF fr&fiL.

E: (R RERBUERT S ShE PR PR Ph AT AR R A RS B 31k, #ASE# SCS i,
HEFF R ass OSTS ILURBRE HHTHY SysClk RERTHIR.

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

B 6-4 ABTHAERYIERFE. 1R HIRC 3 LIRC EYIRBISZXA(ATEB), WFSBTIMIKS
B EIRRTE], AIEE HTS 1 LTS fRS A i MR 7 e BIRES .
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LIRC I H

IRCF (000) j /(000) 5 =J|= HIRC Bz

[«
2HLIRCTRES

HIRC m
sysck | L[ ] L

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

7F: 2 Sysclk MEMET$RETIRE LIRC B, FHZEX OSCCON EEHITRIR SR, A 8ET1IR/IN,
&N Sysclk %A 250kHz KRT5hiRIETIT. R~EIINT:

BANKSEL OSCCON

LDWI 01 - IRCF =000, SCS =1
STR OSCCON ;
STR OSCCON ; X1 OSCCON # 17X G lE
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7.  XERE (TIMERS)

#E 4 N EREE, BIERIMAERRWDT)ER.

WDT Timer0 Timer1 Timer2
WMOIRE (1) - 8 (5 WDT #H) 4 (1x, 4x, 16x, Timer1 #1 Timer2 )
TR (f1) 16 8 12 16
BES5mgE (i) | 7 (5 Timer0 3£ /) - - 4 (1 - 16x)
e LP e LP e LP o LP
FREHNE o XT e XT o XT o XT
e HIRC e HIRC e HIRC e HIRC
e LIRC o IESRHH o 1SR o 1ESRTHH
e PA2/TOCKI e LIRC
(FETATHHER) o 2x ESRTHp
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# X4, EAsEATF WDT.
WERTEEIERE LP / XT S 2 {E ARt EPiERT, FOSC SHMERAEER LP / XT X 31%#E INTOSCIO &
X, BN LP/XT FEH5FHFL T RARE, F2=EHH.
WDT B 57 58S (postscaler)Fl Timer0 B9 4355125 (prescaler) T E— MEG SR IR . 1ZAE 4
5 S IEFEHBLL WDT 2 Timer0, {BEZEAGERBHER . R DO SNERERTES, EoSntbEAR1".
EIHER AN t3E B T AR — AN 573 B8 AY Timer1 # Timer2.

3 POR s R G & (A, Bk Timer0 AT #2850, HitbPiBER AT HEE . MR RE DI EIEE
. ATEHFEAENER R M 55555 -

WDT Timer0 Timer1 Timer2
e ETMRO ¢ TION=0 & e TMR2ON =0 &
e PSA #]#t T1CKPSA =1 T1CKPSA =0
i3 SnEs = e LIRC #1 HIRC ZX K HERBTN

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

e WDT, OST i&H e Timer0jid |« TMR1=PR1 e TMR2=PR2
N o HN/IERYH SLEEP (PTEL) (PTEL)
et « CLRWDT
e 5WDTCON
o &S WDTCON 5hY o B&(T1ON =0 &
fE57 38 L EFRA &t - TMR20ON = 0)5h
o PSA{Jli A EFTB &Y

® 72 ENBFETHSEMNOMSENEESEMS

Rev2.03 -31- 2022-06-10




Fremont Micro Devices FT62F13x

FE: & TMRIUVH #HTERERSEE Timer2 MMAS SRS, ST A TS BN L )5 -
. I®E “T1ON = 0", \M{ZLE Timer1 3+335;

A TMR1L #1 TMR1H 1&;

FIERRESBISAN PRIL #1 PR1H, 3&#) “TMR1 = PR1” F=4 ILhg;

¥R MNFHAESE PRIL #1 PR1H;

TMRIL #1 TMR1H B FHEE;

-

o M w0 DN

—B%% PWM BF&RIZE, BRESH—EREF, 2 Timer2 BIHHEES. M IRERMIE 28R F10E
#, EENEEHERERBIIRE.

PWM EpiodiHERAIZEENEE “TMR20N = 07, @318 & “TMR20N = 17 AIEH /S5 Timer2.
71 FBITAERSE (Watch Dog Timer, WDT)

WDT AT “M SLEEP #ifE” 8¢ “CPU ek ~E REE M. & WDT HHRITIR B E 8RS 9 HA%
R0 == S

o SLEEP#&RXT, WDT it i§a & MEE. CPU EME#N SLEEP RIRI B RS R(E. MEETEF
i, WAERRGEMEH.

o IEEM#EN(IESLEEP &), WDT i BMARGEL(SR BT 4 REEN). MBEREES~ES]
RUECE, MEURT WDTBTE RE.

Z| Timer0
-
LIRC
HIRC 16bit | T ;EEO wor
i imer E4ysnes AT
LP WDT [=] ﬁJ’J %ﬁ 'l»'*'ﬁ']'mﬂﬂj
XT e
PSA :
WCKSRC<1:0> PS<2:0>|  pgp
WDTPS<3:0>
WDTE
SWDTEN —

7-1 WDT ZHiEE
AT B 1 AERETE: WDT-EH] x WDT-F485kt / WDT B$hsazZe, WDT It .

T iEERBTSIRE, BT WDT Eamssm s, ENRAEMNELSKEEENEHRRR. EF
LIRC 1EARt#hiREs, WDT jathal vl i B R ERTES 8] 79 :

216 x 27 | 32kHz = ~262 seconds.
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711 WDT HXFERLE
R K& HERE it | E4E
WDT Bf5hiE
00 = LIRC
weksre | 01 =HIRC o WDTCONI[6:5] RW-00
10 = LP ({X%§ FOSC 73 LP 5 INTOSCIO #%*)
11 = XT ({X% FOSC 3 XT 5% INTOSCIO #=*)
“BMECEEIR, T WDT B $hR
WDTEHA
0000 =32 0111 = 4,096 0x18
0001 = 64 1000 = 8,192
wpTps | 0010=128 1001 = 16,384 WDTCON[4:1] RW-0100
0011 =256 1010 = 32,768
0100 = 512 (ZkiA) 1011 = 65,536
0101 = 1,024 11xx = 65,536
0110 = 2,048
1=WDT {£#&t
SWDTEN . WDTCON|0 RW-0
0= WDT 3] (4 WDTE i#$Ee SWDTEN $%ied) o)
1: LIRC = 256 kHz
LFMOD OSCCON[7] | Ox8F | RW-0
0: LIRC = 32 kHz
1= 585 4% WDT g3k
PSA 22 IEDEIE WD i = OPTION[3] RW-1
0 = SPSMEE RS ECA TimerO 4 5Mas
WDT 54340tk Timer0 T4 $5ikL
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 BXAFREHFSR
B Ih&e RN
WDT
WDTE o fE&E (J8STEEREL) SWDTEN #5%)
o BITIESEH] (SWDTEN)
WDTBTE WDT £ Esh¥iaHEE ES%i
® 74 WDTEMAIRHEESFS
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71.2 WDTWiGEMER

 WDTE (M LECEFF8E) WM SWDTEN (AFP&HERE) F6 WDT, WDT ik ENERE L VA
LB E S FEN s WDTBTE (WG HEBL B F8R) RE.

WDT Ef$hiRE WCKSRC i (#n5RiE LIRC M LFMOD #—$i&ESE), f5 5733525 WDTPS, PSA
PSS —EWE. = WDT f£8ERT, HIERMIREZNTE, B#E SLEEP R TREFETT.

WNFEFELE WDT i, 7R EREREEZATER WDT, BARSE &£ 7-2 FHER WDT E.
WDT #EREREH i

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

B9 5 S5 BE ] 43 B 44 TimerO 2 WDT /A, 7 Timer0 #1 WDT Z [B1¥]# 5 S BRET A] BE &
SEHRZIREN.

BB M B Timer0 YI#ZE WDT B, @ASUBTELL TSI :

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

S SRER BR M D TERLS WDT Y32 E Timer0 B}, S EL TIESIRRF:

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 \I\l E
HIRC —]
LP — / '\ TOIF
XT = in
Sync — TMRO |—p
TOCKI J)
T
TOSE — ) 0Cs paA
8-bit
4 sise (
PSA PS<2:0>
WDT
AT
WDTE 16-bit -
SWDTEN WDT
PSA
WDTPS<3:0>

7-2 Timer0 Z5H1EE]
Timer0 ATA{E /0 “PA2-TOCKI” §9_EFB/ RGBT RS, SIHETERRS (£ TOCKSRC).
Timer0 HH#ANERT R L HE = TMRO[7:0] * Timer0_ 547

TimerO i 4% & 3L P ETFRELL(TOIF), 2 75 fif & Hp i /35 M BEERR = RERE T BRUR T8 B2 B9 f5E gE4=HI AL (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 #1748, ABAEXT Timer0, Xt TOCKI B&/NEAH, S/ARMORIEER
EKo BRAF TOCKI AFEIRE Trock IFF1R, IR &R B X Lo PRA KA+

TOCKI =/IME B 3ty
N 0.5 * Trock + 20 ns | ZLHi55N
SR KA BE
SHRBOHFEE 10 ns | B
N=1,24,..256 (BWSH)
ZH 20 #0 (Trock+40)/N YR AE
JEHA (Trock+40) % S IN=1 (T F5357)

4. %(F “7£ Timer0 #1 WDT Z B4 57EBEE" 1ES 1 EF 7.1.3;
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7.21 Timer0 X FEJ/LE
BT RE HEHE Hhik SiE
1= {EgE
TOON Timer0 - TOCONOI[3 RW-1
= X/ 13l
== oy - +4£mh3 B A R4
TOCKRUN SLEEP#%EE'I,'_ 1 = Yes (B $#REIEIRE SHTH) TOCONO2] R0
TOCK{R¥FIBEIT 0=No
Timer0 EJ$hjE (TOCS =0) Ox1F
00 = 53§ 10=LP O
TOCKSRC | 01 = HIRC 11=XT" TOCONO[1:0] RW-00
OFOSCR BRI & BLP/XTHRZ 2k 1%
INTOSCIOHER,, BN HZIFALASIEIT.
= #
ToCS TimerOi N J& 1= PA2/TOCKI (?Jr’{fﬁ) OPTION[5] RW-1
0 = TOCKSRC (ERt328)
TOSE TR AR 1= Ti&a OPTON[4] RW-1
0= B
= N4
PSA 1= DSBEESHLS WDT Easnss OPTION[3] ——
0 = SN BELLE TimerO T 475555
WDT B35tk TIMERO 4357 Et
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 it#{& TMRO[7:0] 0x01 | RW=XXXX XXXX
& 7-5 Timer0 XA PITHIZF
AR RS e ot EE
" = fRE (TOIE ;&F3)
GIE =Ll INTCON[7 RW-0
- 2BXH  (RETEHM) P
TimerOj@H 1= {FgE
0x8B
TOIE . . INTCONI[5 RW-0
e | 0= % (FEIRER) S e
TimerOs&H = D4R " 0x18B
TOIF . _; R ! E’j’mtﬂ (#i7%) INTCON[2] RW-0
R AL 0= XKt
= 7-6  Timer0 FB{FEREFIRAS(L
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7.3  XERTEE 1 (TIMER1)

T1CKSRC<1:0>

InstrClk —_ T1CK
HIRC —— %0

LP TMR1

XT — 47 SnEs

T2CK
TMR1IF
T2CKPS<1:0> N EQ | EfX
Ebiiss
T1CKPSA

PR1

7-3 Timer1 ZH94EE
Timer1 A{ETTRIIhEE.

HAWTRSSNEE (F T2CKPS & ESSRLLE 1, 4 5% 16) AISECL Timer1 8¢ Timer2 £/, WMRAKkS
Be44 Timer1, E 430 H“17,

Timer1 34 M 0x00 FriqiEiE, BHEBIER)IGERTE =
Timer1_Fi4$i * PR1/ (Timer1 B$h$iizR)

A, TMR1 5 PR1 ITEE, H B EHREG(TMRIIF), T TMR1 £ F—N#iEHEIE (1% 0x00, [T
Fic 5 2 75 firh & HR BT /s A\ REE AR AP REE 1| BRUR-T-48 Rz AV (5 gE3ZHIAL(GIE, PEIE #1 TMR1IE).

4NEE NBERR FhI%BE, TIRE “TICKRUN =17 1 “TICKSRC # 00, BUfE Timer! fBt B 2154 ath
B 75 SLEEP R TRIHEST, BN Timer! $EIETHE, HEH5EE NIERATAOH A,
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7.31  Timerl EXFFRLE
B RS H17FsE Hhiik SN0{E
Ty bce 1 = Timer1 (l.tl:ﬁq‘ﬂﬂﬁTlYu?z?N:o,
T1CKPSA " Timer2{I /20t #) T1CONO[4] RW-0
SrEeL o
0 =Timer2
BEARAITICK | 1=Yes (At¥hiRIEIESET4h)
T1CKRUN T1CONO[3 RW-0
RETHE | 0=No 131
T10N Timer 1= e T1CONO2] | Ox11A | RW=0
0= %A :
Timer1 Bi5hiE
00 = $5£ )4 10 = LP®)
T1CKSRC | 01 = HIRC 11 = XT® T1CONO[1:0] RW-00
(FOSC RHEMNECE Ak LP/XT &2 3iEHF
INTOSCIO &=, BNIRFHFZIFEASIEIT.
T2CKPS Timer2/Timer1 F455itt
T2CONO[1:0] | 0x12 | RW-00
(T1ICKPS) |00=1 01=4 1x = 16
PR1L PR1 B EAZF 25K 8 fiL PR1L[7:0] 0x116 | RW- 1111
PR1H PR1 BHAZSEEE 4 i PR1HI[3:0] 0x117 | 1111 1111
TMR1L TMR1 it EREFRIK 8 & TMR1L[7:0] | 0x118 | RW~- 0000
TMR1H TMR1 HHERSFRE 4 1L TMR1H[3:0] | 0x119 | 0000 0000
Fz 7-7 Timerl HHXAPIEHIF R
BT RS HERS it | S4E
1= {FfE
" PEIE, TMR1IE &) 0x0B
GIE £ Ei ( INTCON[7 RW-0
0= 2F*xA L7] 0x8B
(MREEA S 520) 0x10B
. " 1= {¥8 (TMR1IEi&H) 0x18B
PEIE SN BT " INTCON[6 RW-0
0= %) (M) .
. " 1= fEge
TMRA1IE | Timer1 5PR1[ITE kT ) PIE1[3 0x8C | RW-0
0= i) (M) S
Timer1 SPRAEE HEAR | 1= TAE ($7F)
TMRA1IF . 0= RIOLE PIR1[3] 0x0C | RW-0

%+ 7-8 Timer1 RHWHEREFIRTSAL

7.3.2 Timerl EEBNIT/BiR{E

BEEERELBRIFER

Rev2.03
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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 JAEMEE, WATATF~% PWM (iEa58isE, SHET 10 PWM), 5tATF LIRC #1 HIRC 32X
BOEH(CKCNTI=1). AIREIATE AT AL A0S S 5785 it IO e

Timer2 B}$hifE T2CKSRC i%&#F (4ARi% LIRC Mg LFMOD #H—2ikE i), Timer2 BFHP#IEN
Timer2 Fisr SRR (FRSTSALE A 1, 4 8¢ 16), FAsrshiEsavsat A TiEE TMR2 F#8%, TMR2 M 0x00 FF
RIBIEEES PR2 ILAC. LACAT:

1. TMR2 E F— M EHAS (L5 0x00;
2. Timer2 G5 5hgsiHie
3. X Timer2 EOSasspnBEMmEESEOSLLIEEE (1,2 .... 158 16) BER, Timer2 i@ ;

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);

E:
1. FE: YHWSHBOEL Timer1 (TICKPSA=1) B, T2 TMR20N A{i{&, Timer2 $§Bzhit

#, 5CPURETNT SLEEP K&t Xk, WNEXMA Timer2 181, MEXHFRFE PWM BiEHIE
& TMR2IE =0,

2. % T2CONO B#{TSHEHFLHEE TMR2 HEE.
3. TMR2 71 PR2 82 i8/E& 58, Sk, H{ESHI% 0x0000 7 OxFFFF.
4. % (“TMR20ON = 1", “T2CKRUN = 1", “T2CKSRC # 000") B, Timer2 7£ SLEEP & THH{RIHEIT
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741 Timer2 HXFHEH/LE
B K& HERs gk ShiE
1=Timer1 (LtAIEIETMR20N=0,
HoIAsE ( 1R20
T1CKPSA N Timer2{i 2zt %) T1CONO[4] | Ox11A | RW-0
SrEeL o
0=Timer2
BERRAFT2CK | 1 = Yes (GRENEEIE SN
T2CKRUN MSCONO[0] | 0x1B | RW-0
RIETHE | 0=No o
B FT B EAAN &5 7 bk A B At A SEESIAL
1 = PR2/P1xDTy £&:4{& 37 B4 5 FE#7Z2 PR2ACT
PROU xDTy 224 E~ Bl 5 I EH 2 T2CONO[7] R0
1 P1xDTyACT
0= BAEERBIESEMN
Timer2 fg45ikt
0000 = 1 0100=5 1000=9 1100=13
TOUTPS |0001=2 0101=6 1001=10 1101 =14 | T2Cc0ONO[6:3]|0x12 | RW- 0000
0010=3 0110=7 1010=11 1110=15
0011=4 0111=8 1011=12 1111=16
Timer2 (PWMERKHIE | 1= fF§E
TMR20ON RN . T2CONO[2 RW-0
R TEEHO) 0= %A 12l
T2CKPS 00=1 1x =16
Timer2/Timer1Fi 4355 T2CONO[1:0 RW-00
(TICKPS) imer2/Timer1F 43 4ALL 01=4 [1:0]
Timer2 BJ54iE
000 = 54 RIHp 100 = HIRC
001 =2 x &< Eh 101 = LIRC
T2CKSRC | 010 = 2x HIRC 110 =LP ® T2CON1[2:0] | Ox9E RwW-000
011=2xLP,XTorEC® 111=XT®
FOSC RHREC B /Y LP/XT/EC #R 8k 1%
INTOSCIO 23, BNUHB[IHEASEIT
1: LIRC = 256kHz
LFMOD OSCCONJ7] | Ox8F | RW-0
0: LIRC = 32kHz
PR2L PR2 EHAS77281K 8 fiL PR2L[7:0] 0x91 | RW-1111 1111
PR2H PR2 EfAEFFRES 8 i PR2H[7:0] 0x92 | RW-1111 1111
TMR2L TMR2 i+ #5 R &5 751K 8 & TMR2L[7:0] | Ox11 | RW-0000 0000
TMR2H TMR2 i+ #iER & Fm 8 & TMR2H[7:0] | Ox13 | RW-0000 0000

*x 79 Timer2 HHXHAFIEHIFFESR
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AR K& H1FeS Hoit SiE
el i 0x0B
GIE 1= {Fg 0= 2B%H INTCONI7] xS RW-0
(PEIE, TMR2IE &) (RRFEASSZ 52 0m) O;OB
. " 1= fERE (TMR2IE &)
PEIE N e o INTCONI[6] | 0x18B RW-0
IME BT 0= % (M) [6] | Ox
Timer2 5PR2LEF | 1= {ERE
TMR2IE PIE1[1 0x8C RW-0
B 0= % (M) 1] :
Timer25PR2[LHELH | 1 = LES (BifF)
TMR2IF PIR1[1 0x0C RW-0
W kR 0= FIE 1| o

HOE SR AN 2 5 SRS HhET,

4.

F+ 7-10 Timer2 FETEEEFMIRASA L
742 Timer2 FERILSRME

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

o XL TMR2 B, %1% TMR2L, kAT TMR2H RENE# 577 2] TMR2H_buf, #A/51% TMR2H. & Timer2

FE

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

o B TMR2H}, &5 TMR2H, kAT TMR2H BEIS# EFZ] TMR2H buffer . 2A/FS TMR2L, LAY
TMR2H #1 TMR2L ¥ EREFHEITHEF. FHid, ATHEEENREMTHZENTES, E5HE
BT, Fg&E “TMR20ON = 0" PU=1Eit#.

Rev2.03

i TMR2H
J -
TMR2<15:8> 5w=g >
>
ar Q@
TMR2 TMR2H_buffer o
16bit i TMR2L—e &
TMR2<7:0> J
N -
L
B 7-5 TMR2 iR ELEHIER
—
D™ Q ll/\
5 TMR2H —p
ar Q
TMR2H_buffer
g TMR2
@ 16bit
5 TMR2Lj
L —

7-6 TMR2 BE#{E&EHIEE
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8.  SLEEP EEHR#%x\ (POWER-DOWN)

FERRARN T, $ORMXH, ESMITIFL, XSHIESISE LRI, Mk 8-1 ik, FT62F13x
A RIESEPRFE R REAR AT AR T B & MRIR, MEFHE SN, LUEEMHERINEEMN LVR,. LVD. WDT,
Timers. PWM F1 ADC &7 SLEEP A TR#EFE1T. ALRIRWATEERFHN SLEEP [FETNXH,
M ICAHERE S K.

. SLEEP &3\ TR S1ERELE &4

BT BE1XH?
iR g (JaEL %) Yes
LVR (B2 & LVREN) fFaEsBizIE$¥EH] (SLVREN = 1) 3E SLEEP & &
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 (BRBERE A ENTRIIMEIRE)
ADC (24 ADON = 1 B ADC Fri i $iRE R FFiE1TR, ADC BIR[IE1T)
110 (F&3E SLEEP EHERE PWM, &0 1/0 $BR#EFEHFEN SLEEP BIRVIRTE)

# 8-1 BrisSHTEpIh, HMIRRATIRIEFE K SLEEP 1R\ TRIFIEIT
8.1 # SLEEP

CPU & H1T SLEEP 5 S #NBERRT . FENBERRAT :

1. @R WDT fE£&E, W WDT B/E 5 snss (AR 2 ECs WDT)FER SIEHIEE, HEMAIRITT.

2. REHRELL (TF)=1.

3. EEARENM (/PF) =0,

4. BrEpiR

o IRSETHRERNIXH;

o %A% Timer £ SLEEP ™M&¥FE1T, M EH ik A RIFT$HIE HIRC, LIRC S5 ERIRSHER(EC, LP, XT)

WRRIFIEIT. WREA Timer ZERER T BaXH, MEHIREEERIKA, FRIELEHIRE
B B —MREFIZITHY Timer BFR{ER

o IESHMEENMELL, FLEMELRCE THEASIESE, HEAEREHERHBIFEL.
5. /00O
e TNR Timer2 £ SLEEP T~R#FE1T, N PWM i ti%4RiF. R Timer2 BE1%H], 84 PWM
BYH SRR SLEEP BIAVIRES .
o Hit¥FWitinO, SREHFHEIEN SLEEP BitVRS(EREE, KBESEHEFE).
e X “ADON =1" H ADC FriZBf$tiEiRIFz1TH, ADC BNA[iE1T. MNRERMEBRIXHA, N
ADC ¥4 BxixHl.
BEENIMEIE SLEEP RAET AT T/ERIFEMER, BERENET.
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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 ETEM, Bk POR, REENL, (XMEEM A4 i, LUK~EHERIEMS, WLVD, ADC,
iR O, PA4 BT,

ADC B EFNEELLICTNEE, HHETRMEIErRERT, W2 ih% RRERN/E AT .

MBERRPIREE, 53 ALUTILAER -

1. WRERE, B VMERBZATMELIREE (S5 T 7.1 BRMERER).

2. EREMMAZEN:
o PORZTZEL (THEXMH)
o JAI/MCLR HITIHNBRGEN (ANRIERE)
o LVREfL (WRfERE
3. fEHEPET (XH] “£FPEIERE" FEMIREEINEE). HSR BT 9 .
E:
1. MBERR FHIREERE BT WDT,

2. AR T1CKPSA =1 (AN SngE /B4 Timer1, MAE Timer2), B Timer2 FrikHIBT R IRIFEIT,
ItLBFEN{$E TMR20ON = 0 (XiA), Timer2 3% B E1E1T,

3. IR SLEEP 152 F#ME A NOP 5%
EAIEREAR (EIRNIT “hETIRSZIEF) M SLEEP Shifigst, tban WDT MEgsk £ & Bis

AL(GIE)ARERERTRIPEREHIREE, T—RIBSWHMITAR. ATREESENT, KIR SLEEP {5
SRWHF NOP 5%,

SLEEP
NOP /| FERB U aEmERT, NOP J&#{T/A%# .

Rev2.03 -43 - 2022-06-10




Fremont Micro Devices
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9. i (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 MY (ERHIEH)

2) MR
e Timerl 5 PR1 ILHEL

Timer2 [543 5n2% it

o DATA EEPROM 552

e LIRC #1 HIRC X &HETERK
o HEIPE{RIFATIRUAITRE

o LVD EfFIHE

o ADC 4 #5ERK

o ADC {ELLERILED

Rev2.03
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FT62F13x

5HAtk Timers N[E, WDT iith A/~ . BRIMNER /O shitish, Hibrhligss

Fet chlRY, PC BhESHT

"t PR ZFEF(ISR)”S

TR XL RER Z BT -

FHENET

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

o 8 PAX I NLLR

o HMEHERE—/NEEIERENL: PEIE (PEripheral Interrupt Enable).
o  WMRXFAULFFBITHINL, FRSHITMIERPIREE.

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

o KPR {FE BEGLH A F2 M0 P BT ARAS

SV b

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

o RERUHIFR1-2MME
M ERERIR[E

o BT

(RETIY’

SR, BREER hERiRSIER
IR ISR. 7£ RETI Z w4575 bR 2 il B ACFE A4 MAAR S 4

GIE (Global 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

E: o hEndiEF, RERE PC HulE I B ERF AR L. IRAFPEERFRHMEENFTEREW

W, STATUS &EF8%),
55 16 4 bytes 1’5?9“5&7‘%#%%, E A F7 A bank 2£FX

DALBIL 1

SRERXLEEHBE NI EFEST, BiER SRAM 5

16 1 bytes, MAEEY]# bank AT

B,

9.1 FRTEXFFROLS
2 ik | bit7 | bit6 | bits5 | bit4 bit3 | bit2 | bit1 | bit0 | ERIERW)
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 %4 1111 1111
IOCA | 0x96 | PORTA i AT W iR E 0000 0000

R 91 PR FFRMULABOAE
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BFR KA B iren ik | i
1= f#gE (PEIE, &rhimsh
GIE Edolali 0= 25 ;gﬁmﬁm) INTCONJ[7] RW-0
(RREEAS SZ 52 0H)
1= {F&e
PEIE | SMEZ Rl (&SI FERERIERA) | INTCON[B] | 0x0B | RW-0
0= XH (FcHfEg) 0x8B
TOIE TimerO it P #f o INTCON[5] | 0x10B | RwW-0
INTE | PA4—INT 4hEBrhi ;; EE; — INTCON[4] | 9X18B | rw-0
PAIE | PORTA i [0 2514 & dh b o INTCON[3] RW-0
TOIF TimerO it BT AR AL 5 INTCON[2] RW-0
INTE | PA4—INT ShEBeh iR fir (1) i :lzs (#7%) INTCON[1] RW-0
PAIF | PORTA in AT 2P HRE o INTCON[O] RW-0
& 9-2 INTCON F7F:%

B R HER | it | ShE
EEIE EE SR HT PIE1[7] RW-0
CKMIE | LIRC #1 HIRC 3 X KRR Fr i PIE1[6] RW-0
LVDIE LVD it PIE1[5] RW-0
ACMPIE | ADC [S{&EL 3 ITHEL H 1= Eﬁé PIE1[4] RW-0

, — 0= %A 0x8C
TMR1IE | Timer1 5§ PR1 ILEZ T (IER) PIE1[3] RW-0
OSFIE SNEBHRSF B HSPE T PIE1[2] RW-0
TMR2IE | Timer2 5 PR2 [ITHC Hr i PIE1[1] RW-0
ADCIE | ADC %:#%5e i Fh iR PIE1[0] RW-0
%= 9-3 PIE1&E%

B K& HEss | ik ShifE
EEIF EEPROM E St RS 1L PIR1[7] RW-0
CKMIF | LIRC #1 HIRC XX iETER AR SAL PIR1[6] RW-0
LVDIF LVD A #rARSAL PIR1[5] RW-0
ACMPIF | ADC B L3R ILEL AR 1=VYes (8if5) | PIR1M4] | . |RW-0
TMR1IF | Timer1 5 PR1 ILECAREAL 0=No PIR1[3] RW-0
OSFIF S EBHRSS B8 B PEAR S L PIR1[2] RW-0
TMR2IF | Timer2 5 PR2 ILECARENL PIR1[1] RW-0
ADCIF ADC 318 5E AR S AL PIR1[0] RW-0

= 9-4 PIR1 57
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BTR RE SFes ik SEE
PORTA H#i

/PAPU - N OPTION[7] RW-1

1= 2FxH 0 = B WPUA 54l

- 0x81
PA4 F A

INTEDG . - OPTIONI6] RW-1

1= _EFHB 0= TFE

PORTA I/0 # =t (HEIES])

TRISA 1= BN CEHBCEEHE) TRISA[7:0] | 0x85 | RW-11111111

0= XHALH/TH

PORTA ifs 0 1L hl#f

IOCA i IOCA[7:0] | 0x96 | RW-00000000

1= fge 0= %M

% 9-5 OPTION, TRISA #1I0CA &755E
9.2 PA4-INT #1 PORTA % 0354k A B
2 PA4-INT PORTA i [0 254k Fr iR

BIEH X PA4 PAO — PA7 (%i1A8/1NiBiE)
/0 BE TRISA[4] = 1; ANSELO[4] = 0 TRISA[x] = 1; ANSELO[x] = 0
HiigE INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF
i & B TES (Zif—) 01310
FERG T No FE

% 9-6 PA4-INT #1 PORTA i O T4k iz [B] B X Bl
PA4-INT %1 PORTA i O (L Fh i t5 Jg 526 1/O chi, MfAE X PA4 15ER . WRIEEIEHE, PA4-INT
BEREBITMAELE. PORTA it O E N EZHENE T, 3T PORTA in O LT :
1. BMASERESGFEERO TP FEsF (@idiE PORTA),
2. LMNBLTUE, MASERESHEFESREZENERIFEN PAIF,

3. MASFFRBFIIZ(ENIE PORTA Bd 12 EH A T LS Z BT, WRFAE PAIF EfI/EIZE]
i PORTA BIR[ERRm O T hlrafh & &4 . HinOFLEEHNEEFER, PAIF AIEZESHE
Bﬁo

Busx I0CAX
D Q
5 IOCA
EN
PAIF E1iI
D Q
3% PORTA
EN
X 5
Instr.Clk or
SLEEP EN

9-2 PORTA #3550
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10. PWM
P1ADT
P1AzP P1Az
NG >
PR Q
P1ADTACT
P1AzNP—\§ > P1AZN
— Pp{s “ a y/
() f
P1xyP—\§ > Py
[ ] P s T Q y/
>
=) PR Q
TMR2 —
# EQ
PR2ACT P1xDTACT
ZE:
x=B,C,D
y=0,1
z=0,1,2

PR2 P1xDT

E 10-1 PWM SHIIERE
PWM %1% :
o 4 IEFEIEAMER (A Timer2 #£4l), B &HZELAY PWM @iE: P1A, P1B, P1C, P1D
o BiE1THHEEMEEL: /P1A
o 1 HEHRXITHIE PWMIEE: P1A, /P1A
o 16-bit B4 #ER
o T PWM AR M4 AT I 3L 35
o TWALEBMERINEEN SHHPENEEH
o PWM1 1 PWM4 TJBRETEI 3 4N 1/0, PWM2 51 PWM3 ATRRETE] 2 4 I/O
e XOR/XNOR % 2 ittt
o HENSEEEN
o HpioPHIHRR
o RSB ERIWNENETIRIT
SLEEP #= TH PWM £ - NEEEBAT SLEEP K7, RE Timer2 REFEIT(ERA &Y 7.4
Timer2), B PWM f&¢, A PWM E—EREFEIT. M Timer2 N7 SLEEP TIE1T, HAHNEART]
EEIR ST, 20R SLEEP X Timer2 Bk, B4 PWM B FRIFEHFEN SLEEP BIAVIR
P

YARY)
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10.1 PWMHEXFEFRLE
Timer2 EEA Timer2 i+#25 HZ=EE S KA
MSB LSB MSB LSB MSB LSB
PWM1
PV P1ADTH | P1ADTL P1DC
PWM2 PR2H PR2L | TMR2H | TMR2L | P1BDTH | P1BDTL -
PWM3 P1CDTH | P1CDTL -
PWM4 P1DDTH | P1DDTL -
B ik bit 7 bit 6 - 0 B ({ERW)
PR2H 0x92 PR2 FEJ#A= 8 {i 1111 1111
PR2L 0x91 PR2 FEJHAK 8 {i 1111 1111
TMR2H 0x13 Timer2 it#28 = 8 1 0000 0000
TMR2L 0x11 Timer2 i+#2&1K 8 1 0000 0000
P1ADTH 0x14 P1A §=LEE 8 1 0000 0000
P1ADTL Ox0E P1A HZSEEAR 8 fiL 0000 0000
P1BDTH 0x15 P1B H=EEE 8 fir 0000 0000
P1BDTL OxOF P1B HZSEEAEK 8 fiL 0000 0000
P1CDTH | Ox1A P1C 5==tE& 8 {iL 0000 0000
P1CDTL 0x10 P1C &==EEAR 8 fiL 0000 0000
P1DDTH | 0x09 P1D &=tE& 8 {iL 0000 0000
P1DDTL 0x08 P1D &5=SER{K 8 i 0000 0000
P1CON 0x16 - \ P1DC (3L [XEtig)) 0000 0000
# 101 PWMEFIEE
CAERai it fEese R
Cho Ch 1 Ch2 Cho Ch 1 Ch?2 Cho Ch1 Ch2
PWM1 PA6 PB5 PA1 | P1AOOE P1A10E | P1A20E P1AOP P1A1P P1A2P
/PWM1 PB1 PB6 PA1 | P1IAONOE | P1A1INOE | 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
2R bit 7 bit 6 - 0 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 Mhk | ERERW)
P10E2 | P1D20E | PID10OE | PADOOE - - P1C10E | P1B10OE - 0x11B | 000- -00-
P1OE | P1COOE | P1BOOE | P1A2NOE | P1A20E | P1ATNOE | P1A10E | P1AONOE | P1AOOE | 0x90 | 0000 0000
P1POL | PICOP |P1BOP | P1A2NP | P1A2P | P1AINP | P1A1P | P1IAONP | P1AOP | 0x99 | 0000 0000
P1POL2 | P1ID2P | P1D1P | P1DOP - - P1C1P | P1B1P - 0x109 | 000- -00-
+ 10-2 PWMEEIEHRM (1= &M@, 0= ES) FGBEEREAM (1= &, 0= XH)
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Xi =0, gk = FHM(XOR) =0, [FH(XNOR) =1 .
ChoO Ch 1 Ch2 Cho Ch1 Ch?2 Re
PWM1 - - - - - - N/A
/PWM1 - - - - - - N/A
PWM2 - - - - - - N/A
PWM3 = P1CF2E = = P1CF2 = P1C xor/xnor P1D
PWM4 - P1DF2E = P1DF2 P1B xor/xnor P1C
LR Hboik bit 3 bit 2 bit 1 bit O EI1E (RW)
P1AUX OX1E P1CF2E P1CF2 P1DF2E P1DF2 0000
#F 10-3 PWM % 2 Ihgt
BT 4 3% PWM i@ 1&1%E A isH FERE it | E46E
5T B BARD &5 23 b AN BN A A I L
= 4, \ | Fa | o
PROU 1 = PR2/P1xDTy &A1& Bl 9 B EHiF PR2ACT 1 T2cono] | ox12 | Rwi-0
P1xDTyACT
0= BHiIEREBEEEH
= HIEES % E'_E
P1BZM 1 ﬂij (Bquer) R, 50%E5E T2CON2(3] B0
0= IF& PWM &3
1= ERkH (One pulse) = Ox9E
P10S T2CON2[4 RW-0
0= E&iEEE 4]
= 10-4 4 3 PWM BEiEYIE A TheessH)
B AL H1FaE it | SfE
PWM &Rz
000: ZF#BEFIZEINGE 100: LVDW =1 0or BKIN =0
P1BKS 001:BKIN =0 101: LVDW = 1 or BKIN = 1 P1BRO[6:4] | Ox17 | RW-0
010: BKIN =1 110: ADC FMELLEAREL AT
011: LVDW =1 111: BIE¥BERIZEThEE
PWM BFER
P1AUE )1; L E S HOERRRT, P1IBEVT BaiEE, PWM BEE P1CON[7] | 0x16 | Rw-0
A
0= LSt ERRAT, PIBEVT HIESEE, PWM ER
* 10-5 PWM ¥EXERMBFER
BT RE HFes etk | E4E
PWM %4 HFE S Hirs{
P1BEVT . P1BRO[7] | 0x17 | RW-0
1=Yes ($ifF, HEWAEE) 0=No
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B TR ikl bit 7 bité | bitd | bit4 bit 3 bit2 | bit1 bit0 | EAERW)

P1BRO | 0x17 | P1BEVT P1BKS [2:0] P1BSS P1ASS | 0000 0000
P1BR1 | Ox19 P1D2SS P1DSS P1C2SS P1CSS | 0000 0000
P1AUX | OX1E - | - P1B2SS - | - - | - [--000000
HEET, SIS -
&
ChO Ch 1 Ch2
PWM1 — =rH- 10N = =n8-
P1ASS 00 = S, 00 = S,
[PWM1 01= %8 "0’ 01=0
PWM2 P1BSS | P1B2SS" - 1x = 2% “17; 1x=1
PWM3 P1CSS | P1C2SS™ | - | #apixxp=0, 8 ©0"=0
PWM4 P1DSS P1D2SS(" #ptxxp =1, £ 0"=1

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

4 % PWM BB L FERTEE A Timer2, HAEER 6 NEHIFEIAT :

e 1xor2x ¥54HTHh

e 1xor2x HIRC

e LIRC

o Ixor2x SMERETHR (REZ FOSC MANMECE MK LP, XT 8¢ EC #R\AT 4 HR)

BRI EIEFSH BT 7.4 Timer2.
10.3 AHA (Period)
PWM EEAE Timer2 i) PR2 (PR2H + PR2L) EEAZERRE, 0 A5 10-1:

23 10-1 PWM FEF = (PR2 + 1)*Track*(TMR2 75 471E)

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

o Timer2 HIEHAA 23 LL 7788 (PR2ACT #1 PIXDTACT )i B
o TMR2#3&%, B) “TMR2=0",
o P1Ax, P1Bx, P1Cx, P1Dx #HiBig “17,

10.4 HZLE (Duty Cycle)

4 & PWM ¥ E B ESSEE, BAERAY 2 x 8-bit F7£88 (P1xDTH, P1xDTL) i&&. PIXDTH A5 8
I P1xDTL A% 8 fii. BT REBEINE HiFit, PIXDTH F1 PIXDTL SEE AT EIH AL EHRS AN .

PWM Bk (Pulse width) F&5ZStE(Duty cycle) 433IH 2% 10-2 #1 2= 10-3 HEEH:

2R 102 JKF = PIXDT*Track*(TMR2 #i5-4518)
A3 10-3 Z5H = P1xDT + (PR2+1)
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10.5 %X (Deadband) Ftia]

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

10-2 PWM ZEXHB )T [E

4R P1DC # “00 0000”, P1AX F1 P1AXN (/P1A) EMEEI S HiRIGF= £ TR, TERATEED "5t X i
18, BXBKFEA SRR . FEXERTESIA Timer2 B $h{E S it E At 4R .

10.6 #PEFIF (Fault-Break) IThig

4 i PWM X IFEPERNFEIhEE. —BRXEBENFEEH, BRESERG—ERAE, PWM Bt 5|1
RIFEHIEE—BERMEHFIZIKTS. TMR20N £AZ&£00. SEMESHIUA TG —:

e BKIN=0

e BKIN=1

o LVDW =1 (LVDDEB {#&8#%l, AT LVDW BIER)

e LVDW=1BKIN=0

e LVDW=1,BKIN=1

o ADC H{ELEBRREM AT

E:  PI1BEVT ABPEEMIREAL. LVDW FifF, KR LVD BISERTELIREER . B ADC H#MEERE
HoEHMRELLRLER.

LEBCHXx T
EDGS
PWM_BKIN | ]
LEBEN
LEBCNT 0 [1]2]3]4]5]. [. | | N] 0
728 BKIN e x . 7]
28 PWM_BKIN

# 10-3 LEB RFE

IR “LEBEN =17, FBATE LEB iHHIETE A 288 PWM #PERI EEH4AIM% . X LEB $F14%xF PWM
HIRERIZE AR & (BKIN) 1 ADC %k 9iEH, BSHREMEA.
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2R RE RS bk ShE
ADDLY.8 | ADC #EiRi+#1883k LEB #2594 8 {iL
9Lu+;&aa1i TR 8 1L ADCONZ3] | 0x115 | Rw=0
/ LEBPR9 | (£17] “ADDLY")
ADCJEiRsy LEB R 8 i (FEER{4-fm%e, ADEX =1)
ADDLY \REE = RW-0000
I | (&REFE = (ADDLY+6)/Fanc) o ADDLY[7:0] | 0x188
LEBPRL | (snREHA PWM it % ADC, £ PWM E{Tid2 0000
FA{SEL ADDLY)
ADC fifi % %1 BKIN B4 LEB {FRE4iL
LEBEN 1= {Fge (2 GO/DONE=1 BJi#{TH/1#4% | LEBCON[7] RW-0
0= XM FPEEARATAERER)
LEB 25
LEBCH 00 = P1A0 10 = P1C LEBCONI6:5] | 0x185 | RW-00
01=P1B 11 =P1D
LEB fit%& 5
EDGS 0= FF0 LEBCON[3] RW-0
1= TE

% 10-8 LEB P& iEHR

WEERZER RS - SEXZER, PIxEETURMARSEE), ftiZEsiZiER. 5,
P1B1, P1C1, P1D1, P1D2 BI&If&Ein LIRS R HIZ B S5 HAb 110 T[E.

WEEER - RESIERHBER, PIBEVT BAGEHIESEET . REYMPELEHIERES, PIBEVT A1/
WIESESE,

BIEREKER - KEHERZER, Timer2 HFIEITHE . HEFEFHERG, Timer2 BNRFILEARE
. 4 8 PWMBHAIEMNEERBHERRN, BN PWM EBHAMBESER.

10.7 PBEANMSSLEEESRNEH

BEfE S FER A WERSAN, BRIEFER PR2U RERZEESIEH, BUWEET—1E
HAZRATHEIEA S EEBH.

: SR PR2 # P1xDTL, PAXDTH Z7E8, M xxxACT Xtk R AT M.

/ Timer2 3357758

PIXDT (> [PIxDTACT

PR2U_WRH1 — s
TMR2_MAT

TMR2ON

PR2 PR2ACT

10-4 Timer2 SHEHBNES
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B S F FRNNE P E R AIRRERS B R TRLD PWMEHAER], (BNRAEEREE
IE—AN B ERLE SR R EFIX e B 725 (FF A 2 7E Timer2 AUSHZER L REERTHH Sysclk IREIIFERT), MATEE.
ERFFREBIER, BFRESE xxxACT FiFREHKAIEAEE.

TMR2_match

PR2H E F

PR2L FF | 00

PR2ACT EFF | FFF

10-5 PR2ACT {E#E#imk FFF (Hi2{E F00)
E RN — N B BRI /B S BN SE#T PR2 A1 xxxDTx F 785
10.8 PWM it

SRS — 4 BT HESEEEI PWMEIE P1A, P1B, P1C, P1D, AIRREIEIA[EEY I/O 518 . PWM1 1 PWM4
AT BIRRSTE] 3 4N /0, PWM2 F1 PWM3 A 43 5l BREHE] 2 4 1/0,

BEN53E (Buzzer) X — ML AHIA (2°(PR2+1)"Track *(TMR2 #i5 $5ifE). 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).
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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

4

P1B xor P1C (PA3/PA2)

PICxorPID (PBO) [ | ]

& 10-8 P1B #1 P1C HIZE 2 ThaeRTF[E
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11. #3E EEPROM (DATA EEPROM)

FT62F13x HNEERLA 128 x 8-bit BidES st DATA EEPROM ##iEX, HMZTEEFX. HHIERE
fiE XA BUE SR MATIE 100 ok, AIBEIES#HITIR/SIAE), XIS EARNENA 1 4 byte
(8-bit), &BTIHEN (page mode). EER/4wIZSLI TREHBEN, TERHEETIE, UTHEERMIRBE
8. AttERERTEREEIT, T CPURITHMIES, EEA#AN SLEEP IR,

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

NI HEEE (sequential READ) S i%E4EE (sequential WRITE), FEItb&RIE/S #4418 FAE R Aotk .

R ZE Vop 2 Vpor, CPU BIAI7E 8 MHz / 2T HIRE TIE1T, Emim NEERFRE 1.5V £/. M5 DATA
EEPROM FR BRI E (Voo-write) Bim. TIEREFR 2 F1FHR 1 ISR Voo-wrre 7350 1.9V #1 2.2V,
%2 DATA EEPROM & B itt & (KB [E PRI (£ 17 Vop-READ)S

111 DATA EEPROM H¥:HEH/LCE

B K& EHFes i hil ShE
EEDAT | DATA EEPROM #i& EEDAT[7:0] | Ox9A | RW-0000 0000
EEADR | DATA EEPROM it EEADR[6:0] | 0x9B | RW- 000 0000

DATA EEPROM Ef{f&E (bit 3)
WREN3 | 111 = {F4 =REEEH 000 EECON1[5] RW-0
(Hft) = %A
WREN2 | DATA EEPROM E1#gt (bit 2) EECON1[4] RW-0
DATA EEPROM B4BiZ¥RFEN
WRERR | 1 = dhjt (%% MCLR 8 WDT £1i) EECON1[3] RW=x
0= IEE5EM 0x9C
WREN1 | DATA EEPROM Ef#gE (bit 1) EECON1[2] RW-0
DATA EEPROM B zhigk
PONLY | 1= Xxif (78K, R5) EECON1[1] RW-0
0= f¥ge (5B, BE)
DATA EEPROM 45l
RD 1= {F4E (%45 4 1 SysClk AH, REEE) EECON1[0] RW=-0
0= X
DATA EEPROM Bi&4I{i
WR 1= BHI—XRERBEAEITH GEREEEHN 0) | EECONZ[0] | 0x9D | RW-0
0= JERk

# 111 EEPROM XA FiZHIF 725
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BTR K& H1FeS bk ShE
1= fEge
" PEIE, EEIE &) 0x0B
GIE 2 /T ( T INTCON[7 RW-0
0= 2R/x%xH 7] 0x8B
(MREE A 520) 0x10B
. " 1= fF&E (EEIEER) 0x18B
PEIE NG S - INTCONI[6 RW-0
0= %] (EMEE) 6]
. 1= fEgE
EEIE EEPROM B 5E R i o PIE1[7 0x8C | RW-0
7 0= %] (EMEE) 7]
EEPROM B 5E Rk i = i
EEIF " 1= Yes (#177) PIR1[7] | oxoc | RW-0
FRAAL 0=No

% 11-2 EEPROM HREf{EREFIIR AL
11.2 5 DATA EEPROM
1. BE “GIE=0";
FIHT GIE, @R “GIE=1", MEELE (1);
1% BErithit 5\ EEADR;
1% BArEIES N\ EEDAT;
#E “WREN3, WREN2, WREN1”=“1, 1, 17, HEENRETIEPFEFLIEE;
6. MIMEMEE “WR=1" UBEIE (BMiEH1it);

7. RIESTTH (RIERTENES IR Twrireeerrom) /&, "WR” 1 “WREN3, WREN2, WREN1” &44 BahiE
0;

RBIFERF -

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 [FA1E 1
BSR EECON2, 0 ==

BSR INTCON, GIE ; GIE £ 1

535 H

1. YRIZFAEHITHAR, 3+ Data EEPROM #HTiEI@ES SBISENG RIEIR.
2. WRRIETTAET, WREN3, WREN2 8 WREN1 EFE—[#5 0, £ N XRIZRIE 5B EEIF #RENL.
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11.3 % DATA EEPROM

¥ Birthit 5\ EEADR %7588, SRERBZE (‘RD=1"). 2 MESHHELE, EEPROM HiEHSA
EEDAT %7F#s, BEmMLMEIEES 2 ERIR—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) NIIERIE 2 #: FEHRFT, BHEFT. BRIFERFTRRE bits #8517,
MRIFRMELBRFMIED A bits ER0". ATHAEBNERINEEGRE PONLY =0), HlmiZRIS
BEIITIRRIRIE. FRERMREIN, LB NIRFRINGE.

WMREREBNIERR, ZRHIE FF BRI A ZRIEMRBENFT . AMZRRIZIE FF BRSSPI R
FWHITT—REIE, BARRRENRSEENER. RESEMERIEXTHR, EERESSE

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

1. WIRBEIERERE.

BRFT.

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

5. BHITHEIREH PSR (2)BMERRERIE, LURREREE.
6. XABBER.

7. YmIZHAEE(E.

8. i% DATA EEPROM.

9. MRFHHBAEENGE, FURELET).

10. BIITHREIXEM ST (7) B RiAmIE, LUBRRRIEEE.

p w0 DN
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12.  12-bit #/#3%5#8% (ANALOG TO DIGITAL CONVERTER, ADC)

ADC #ER SR NS SRR 12-bit WEFIES. ADC AJEA AR HRE TiElT, HEESIA
2MHz BIRT$REE (BN 100 kHz BYRAEEE, 10 us/EAE) TIHEE 11-bit 15E .

INT_VREF —» ADPREF=00, ADNREF=00Qg INT_VREF
VDD —p ADPREF=014 o ADNREF=01, GND

o ADNREF=1Q _|NT VREF+EXT CAP
o ADNREF=11¢  py7 yREF

INT_VREF+EXT_CAP— ADPREF=104
EXT_VREF—p ADPREF=11,

PAO/ANO
PA1/ANT
PA2/AN2
PA4/AN3
PAG/AN4
PA7/AN5
PBO/ANG 0110
PB5/AN7 ot

1XxX
A
16
INT_VREF \ 4

GO/DONE
CHS<3:0> ADRESH/L

0000
0001
0010
0011
0100
0101

Vref Vref

+ 0.5V 00

2V 01
3V 10
float

A/D

Y Y Y YYYYY

________________

12-1 ADC Z5HaHE[E

BRSNS S TIEE A 8 4 1/0 (ANX) @&z —5 3 MAERSE B E(Internal Vapc-rer)Z—. ADC Hi35
4. 1/0 (PA4) = PWM fii%k . 7Eff%& F0 ADC R4+ 2 8] AT 14 i RE R 2 AT A EiFS (Leading Edge Blanking,
LEB).

2 ADC ##5emF1/sk ADC BIELLEEERICECRT, 1§ E AN AT FETARENAL, FRATARA o BRI/ 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, M@ 5 7ME e FriZht
$hiE 4y Sysclk BY Timers, Sk{E R %iR4 Sysclk 7£ SLEEP TR#FE1T. 2 ADC BIBT$hiE A LIRC B,
# N\ SLEEP /5 LIRC BBE&IHE.

% ADC L& gl & (PA4 5 PWM)BEt, GO/DONE Hfgftfilk EHEIEEMH AR A/D i, i
E{if GO/DONE 44 2.8 .

AEESRERNNAS, /A ADC BTEEE 3 MafiE s :

1. FmiZBEFiE A AR %

2. HERFHRZ. RERFFEEETAIABE, k@& a8 EERER TS,
3. HuBELRSTRRTE .
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121 ADC H*FHEH/LE

B K& HFsE it | ShifE
1= {FfE
& B (PEIE, ADCIE, ACMPIE & FB) 0x0B B
GIE 0= SR INTCON[7] k8B RW-0
(RREE A % 52 0m) 0x10B
- " 1= {4t (ADCIE, ACMPIE EF) 0x18B
PEIE NG SR INTCONI[6 RW-0
x 0= % (M) o]
e 1= {FfE
ADCIE ADC 3% 5 BY i PIE1[0 0x8C | RW-0
c & 0= X0 (M) sl
ADC SRR PETRRE | 1 = o
ADCIF \DC RHATERTEIAR | 1= Yes (575) PIR10] | 0x0C | RW-0
v 0=No
- . W | 1= fF8E
ACMPIE ADC B L 8 PTlE A i PIE1[4 0x8C | RW-0
c . 0= i (MR 4l ox
ADC h % = o
ACMPIF | o FOBFCAIRCTET | 1 = Yes (5if7) PIR14] | oxoCc | RW-0
*’Tl&.‘ﬁl- 0= m
%= 12-1 ADC Shl{EREFIIR 7S
B RS HFeE Hhik SiE

ADC ##4E RIKR BRI (LSB)
ADRESL ADFM=0: ADRESL[7:4] = 1§ 4 L (H& X0 ADRESLJ[7:0] | Ox111 | RW=XXXX XXXX
ADFM=1: ADRESL[7:0] = {& 8 i.

ADC ##MZERSEMAL (MSB)

ADRESH ADFM=0: ADRESH][7:0] = & 8 {if ADRESH]7:0] | 0x112 | RW=xxxx XXXx
ADFM=1: ADRESHI[3:0] = & 4 i (H& 40"
ADCMPH | ADC tt3I1E (XS 8 i, 0.4% steps) ADCMPH][7:0] | 0x187 | RW-0000 0000

ADC iR/ LEB (dE3#ft%, BJ ADEX =1 HH)
(kA1 8 fiz, ADDLY.8 AEBHL)

fgg;;l_/ FEIRBFE = (ADDLY+6) X Tap ADDLY[7:0] | 0x188 [ RW-0000 0000
(REA PWM it & ADC, £ PWM E1Tid
EHPTSER ADDLY)
ADC fii % #0 BKIN #4 LEB {§8E{iL
LEBEN 1= {£&e (4 GO/DONE=1 Bfi{TH#a4g = | LEBCON[7] RW-0
0= %xH ERAARIER)
LEB SR
LEBCH 00 = P1A0 10=P1C LEBCON[6:5] | 0x185 | RW-00
01=P1B 11=P1D
LEB fiti & 5
EDGS 0= I8 LEBCON[3] RW-0
1= TF&HE
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B K &Hiras puichil SiiE
ADC RIS\ 18
0000 = ANO 0101 = AN5
CHS 0001 = AN1 0110 = AN6 ADCONO[6:3] RW-0000
0010 = AN2 0111 = AN7
0011 = AN3 1xxx = (EB Vapc-reF)
0100 = AN4
ADC fih % %% (GO/DONE)
ADEX 1= B PA4 5 PWM E1{i GO/DONE (fffiik) | ADCONOZ] | Ox113 | RW-0
0 = F#E4 B GO/DONE (E¢f%k)
ADC #5155 s AR S L
Go/DoNE | 1= FEEHF, PA4 S PWM BE) AID #¢1% ADCONO[1] RW-0
(FE]TEREBER)
0= HMSERK | Rift{TH
1 = ADC f$4E
ADON 0=ADC XH (FTHRHEFE) ADCONO[] R0
A/D ##iERIE (Z1% “ADRESH”)
ADFM 1= AX5F ADCONA1[7] RW-0
0= A
ADC $E#aR $fij5
TSEL = 2T TSEL = 4T
000 = SysClk/2 000 = SysClk/4
001 = SysClk/8 001 = SysClIk/16
ADCS 010 = SysClIk/32 010 = SysClk/64 ADCONA[6:4] RW=000
011 = SysClIk 011 = SysClk/2
100 = SysClk/4 100 = SysCIk/8
101 = SysCIk/16 101 = SysClk/32
110 = SysClk/64 110 = SysCIk/128 0x114
111 =LIRC 111 =LIRC
Vapc-rer — (AEFHE)
00 = AEB Vapc-rer
ADNREF 01 = GND ADCON1[3:2] RwW-00
10 = AIEB Vaoc-rer + IMNEREEZA Cexr
11 = MBS EBE (1/0)
Vapc-rer + (IESEHE)
00 = HIEB Vapc-rer
ADPREF | 01 = Voo ADCONA[1:0] RW-00
10 = AEB Vaoc-rer + IMNEREEA Cexr
11 = SNEBEEBE (I/0)
AEB Vapc-rer
ADINTREF | 00=0.5 10=3.0 ADCON2[7:6] | 0x115 [ RW-00
01=20 11 = (RIEH)
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B LN HiFes ik ShiE
ShERfRA S (3 ADEX=1 BHiEH)
ETGTYP | 00 = (PWM 5 PA4-ADC ETR) TF&H ADCONZ2[5:4] RW-00
01 = (PWM 8 PA4-ADC_ETR) EFHB
ADDLY.8 | ADC JERTH#(RREL LEB T3 A3H0%E 8 i ADCONZ[3] S
/LEBPR9 | (21 “ADDLY”)
ShERfmESE (24 ADEX=1 FHiEH)
000 = P1AQ 100 = P1D
ETGSEL 001 = P1AON 101 = ADC_ETR ADCON2[2:0] RW-000
010 =P1B
011 =P1C
ADC F{ELL IR A RILELE A PWM &R R %
ADFBEN 1= {ERE ADCON3J7] RW-0
0= Xl
ADC F{E LSRR 1%
ADCMPOP | 1 = ADC £55R#975 8 iL < ADCMPH[7:0] ADCON3J[6] RW-0
0=ADC £Ra% 8 if = ADCMPHI[7:0] 0x186
ADC H{ELLE
ADCMPEN | 1 = f#4¢ ADCON3[5] RW-0
0= Xl
LEB %5, ADC FFiaEEhitHk
LEBADT | 1= i ADC %t ADCON3J[3] RW-0
0= T % ADC %51k
#* 12-2 ADC XA F&HHFR
B it bit 7 bit & bit 5 bit4 | bit3 Bit 2 bit 1 bito | EfIfE
ADRESL 0x111 AD $5RE RIEBMIL XXXX XXXX
ADRESH 0x112 A/D ##rE RSB/ 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 tHxFA & Fasibllt
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122 ADCHEE

ALE ADC BT E (BECERTEFEIRE ADON = 0 LAXH] A/D $5#%a 5 Rt % )
o RIEIEHE

e ADCEBEHIJE

o ADC #&#5AT5HiR

o FEIREEREN

o MRIE

o ADC ERTE(AI/AHE (LEB)

o FMELLE (FIIE)

o MR (FHNRE)

BIEIEE - B CHS &S5 EFMANIBE, EiZ2 AT ADC #£pRERIFHEE. HNE /0 TRE
TRISx = 1 1 ANSELOx = 1 3 B BN .

ADC £8[E (Vaoc-rer) — ADC [ 2 M&% B EAEAEMHER M EBMNIEIIEE: Veert 1 Veer.
SEBERTIEEA:

e Vgert+H[iE VDD, Vwrer—AJi%E GND

. HESEBE

o MEPSEBEMIMBES Cexr

o INBSEHIE (VrertA PA4, Vrer—7 PAS)

Vrer+# Vrer—A] LA EIREFHAEEE, (EARFLURBRNEFERAESERE, BN Veer— i EREE)
GND,

REISEBERAUN 0.5V, 2.0V, 3.0V, = “KRiEHE (i@ “ADINTREF”, & 12-2),

ADC ¥R $pikiE — ADC FIiE I 151k tF 8 #hRtipsnZ (&7 “ADCS”, R 12-2):

e TSEL = 2T BJJ5 SysCIk/N; TSEL =4T B4 SysCIk/2N; N=1,2, 4, 8, 16, 32, 64
e LIRC (256 kHz 5} 32 kHz, £ “LFMOD", %% 6-2)

ADCS<2:0>  /

/
3

—» ADCLK

SysClk > ADC

DIVIDER

LIRC

12-2 ADC B &
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HJAEREN - AD HRERTEFEAENFTHAXTFTEMIER(SH "ADFM”, F 12-2).

ADRESH ADRESL
ADFM=1 MSB LSB
bit7 bit0 bit7 bit0
. v
12bits ADC 255
ADRESH ADRESL
ADFM=0 MSB LSB
bit7 bit0 bit7 bit0
. y )

12bits ADC £55R

B 12-3 ADC #E#asERgR
12.2.1 ADC fill k fERACE

ADC #4154 (ADEX = 0). PWM i#1388% I/O(PA4)4 3535 (ADEX = 1)filik . E, PWM 5 PA4 i
ESRRER S BT & RS (B350 “ETGTYP”, & 12-2),

P1BKS<2:0>

Disable

BKINb

BKIN

LVDW

BKINb or LVDW

BKIN or LVDW
ADCMP

E PWM R ZiZ%E

Disable

EDGS
PWM_CHx — —— %’f —
e LEBCNT F| ADC fi %
9bit
LEBCH<1:0>

T2CK
ADCLK LEBADT
P — -1
LEBEN

12-4 LEB ZE#I4EE

ESEF XN A S, FFX (0 MOSFETs/IGBTs)SHBIREIEE S MAKBEHER, MXLRELS
MERE. FIFAFHAER(LER)IIEE, RARFAIZE PWM LA AMEEIER MOSFETS/IGBTs FF 5%k
FHE AR
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LEB #1 PWM K9RT$hiEH K T2CK (Timer2 Bt4hiE). LEB iHBJEAIE], ADC {2454, HZE LEB AT
H (2% “LEBPR”, % 12-2). 7 LEB ItEIEHINMNMRBRXAXEEHA LEB fii %k 4, N LEB EBT254%
B0 HEHAHEITH.

filh & &4 IR / iEbR fith 4 1818
iKY (FTHEIR) (N/A)
I/0 (PA4) | (ADDLY+6) x Tap; ADDLY = LEBPR /0 (PA4)
(LEBPR+6) x Tap LEBEN = 0; ETGSEL (LEBCH 7Z#&)
PWM (LEBPR+4) x Track + 2 X Tap (Tr2ck = Timer2 period) | LEBEN = 1; LEBCH (ETGSEL ZH)

%+ 12-4 ADC fii %, EIRFBIERE

R EB A% (ADEX = 0), GO/DONE HIESENEMEIEsN AD ¥k, RH PA4 3 PWM fil%k,
NB—ERIERRTE)(“6 X Tap” B “4 X Trock + 2 X Tap”, BI1F) £ 12-4), FHAETILE
ADDLY/LEBPR 585 7£ GO/DONE E{\AHEMEAIMNVIEIR . ADC HERTERTES(ADDLY)F1 LEB ERTES
(LEBPR)ItFE—4 9-bit 114188, tit#i3&H LEBPRO #1 LEBPRL[7:0]2E/K - 1EIR4E 3R 5 SRAEIRFEHE IR
Y7 “0—1xTap” BHERERFF

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

2. ADC ¥#STRATIS ZHEAIM &L 5.

3. ZnR LEBEN=1, MI$28% ETGSEL, f%RBNY LEB B %R . IAYE LEB ERY 88 kA& ADC
Bahitik(S1% “LEBADT”, F* 12-2).

12.2.2 ADC thil4%i%

BEEHIE ADC %, LLanFEEsNHIAY ADC KA,

o I ADEX=0 (f54hl%)R, ARG A% E GO/DONE = 0 k9 1k ADC.

o X ADEX =1, 0B %A ADC #3R(ADON = 0)3ke 1k ADC.,

o I ADC ##eifih1ERT, ADRESH #1 ADRESL RN&#EHT, MR —XBERERE.
o ERGE(IRM, ATHNMNZFESRWENS, FEitk ADC ik, H ADC #EiRifg%iH.

12.2.3

ADC AR 7E %t 5B RIS B (AR P W
. ADC ##526 (ADCIF)
. ADC H{ELLEILE (ACMPIF)

BN hETER YA BN A P EHEREL(ADCIE #1 ACMPIE), MESERIIIMNERHEI(PEIE), UKREH
=&AL BHR(GIE).

TR IR R BT, AEPUTEHATENGE BN A PEARENL. 2 kA& 5 BF/sk A REAR ik
BE | BUR T H8 B2 A REF5 143 (GIE, PEIE, ADCIE %1 ACMPIE).
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i¥: ADC ##SEESBEHMIGERS ADCMPH & 7728 B AU BE#TLE 3 (B 1)“ADCMPEN”, #*
12-2). B ADCMPOP & E LR, =74 8 R AY ILEC R 4 B1E & L R AR AL ACMPIF . X
MR E RIS 8 AL TBIMELLER, Eitt Vrer+F0 Vrer—Z [B]AYELES step 79 0.4%. 25 ADFBEN = 1
BT, tiGEREtER HT.

ACMPIF E{i o

ADC_DATA[11:4] — +

2 PWM R|ZiZ%5

ADFBEN ]

ADCMPH[7:0] —— —

B 12-5 ADC H{ELLREEHINER]
12.3 ADC RHE{R#FETE]
SRAERIFETE] Taca, DIEBKLURIERNE ADC BIEFREAMNBERER 0.01%IREURN, MME
Z| 12bit BIHEE (0.024%). KAELRFFRTEIFNIMERBEXBEA X R T (R 12-5):
Taca > 0.09 x (R + 1) us; R BUEAL A kQ.
L SRAEIRIFATIE] Taca o 2us B, SMERERELERPALAMS 21 kQ. WNRFERE AR BRELEE, M Taco EmKLE
I, 4EalRERRS T RIFERNRABIKBEMEME. 3T 5nA B SRER, 7E 50 KQHIHELEE

¥R 0.25mV (2V SEHER 0.0125%)R0FER. BRI 100°C i, % REREAIRRS.
B, BELE M NLT

R EXEREE Taca
> 50 kQ ()
43 kQ > 4.0 ys
21 kQ >2.0 s
<21kQ >2.0 s

&’ 12-5 FRIRIIMRREREAS & Taca IR N KX F
SKAFRFFATEIB) SR ADC L4 N I8 18 B AR 8] .

RIHRFERIEIRFF IR = BIBYIHR(SA” CHS")[E5 ADC I3 E (S Tsr)fE, WREEIKEAE.

REERFFITEAER = BHMATEREERS M GO/DONE E 1 [FHI 0 1 x Tap BFiE]A, HEIRETEH
R FHREB R 12-4), ERRAFREFEBEETT.

REER = RERFFEBETRTAIGEE, B 0— 1 x Tao FEMTHEM.

RIFWTTT R Ia ER SR, FHHUIIETE 15 x Tao A1) E L NFE (iR L MEIRLE RS GO/DONE £ 1
EEBIRERTREE 15 x Tao F 16 x Tao BE]. HIRFEHTAME, RERFEBEHNAS, FiaT—
MRERH, EFFFHFEBKIRENE Tacofm, A BEEXEE) AD ik,

12.4 ADC F55R#ER 8]

Tap 21 ADC KIRT$HEIER. SEEERY 12-bit $5IRFR TR R AGATE]: Taca + 16 X Tap
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AIERIE 11-bit B E R & SFEIRIER A 100 kHz (~10 us/xKHF).

3 iTAD
( | | \| TaD1 | TAD2 | TAD3 | TAD4 | TAD5 | TAD6 | TAD7 | TAD8 | TAD9 |TAD10 | TAD11 | TAD12 |TAD13 (TAD14
I | | | | | | | | | | | | | | | | >
b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 |
L 0ot i
CHool 10001010 1 0 ADRESHI ADRESL ADCIF [

Golol o
Golno1@oDopoooonn) Chopl 00D 00D

12-6  1REELR Tao A

12.5 ADC #E#HLERG)

®E ADC:
1. BEEimO:

a. WE TRISx =1, Z1b5|pMMHIRSD;
b. i&E ANSELx =1, XHAHFMHAN. 55 LR MSFTRIINAEE;
2. ECE ADC 1&HR:

a. 1% ADC AT R ;
b. £ ADC &2EH[E;
%% ADC fi & &1 k. PA4-ADC_ETR 3 PWM, B3 X LEB;
d. EFHEBREREN;
e. fFRESIMELLE(FTIE);
3. ECE ADC Ff(ATiE):
a. fE£8E ADC %5 plFn/sk (B L 3 i ;
b. {EEEIMSE B HHT;
c. XHALBHE(AERITHERSIZFNEEE);
4. FTFF ADC 153k, SRAEHEFFE ADC F2ERTE] Tst(~15 us), & Vaoc-rer IEFEAEBSEHER, ME

FEREISEBERTRERE Tvrnt (BIR) Tvrnt’, B 18.7) 1 Tsr BHEIAVEACE, BD max(Tvri,
TST)o

o

Zit, ADC BERFNAERBEERITRME, TN IEBIERER:
1. ADC MINEFEAFTNERBEIE (B17"CHS”).
2. NBLE, FEMK ADC FHR5E R sk FE L P EFR &AL

3. FPRAFRFE Taca BHRIRER, Taca T EBKLURIENER ADC MINBRFEHEMANIEBERERN 0.01%
REUA. ZIRRT A XE, {iRiBiERES% ADC FRER(UARERKEAE) TS BE—EME
IRHEARA

a. XTEAAE, FEHIN Taca BIE,
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b. ¥F PA4-ADC_ETR z¢ PWM fili%k , BRIEERIEE KRR ELERE, TN AEREEIRET(E)(ADDLY+6)
X Tao IBEART Taca, BEHAEEFEIAINEIR Tacas

5. HRFFMIEIRIE, HiE<SEN GO/DONE, siFHiEfiik EMHBzNEN GO/DONE, LUEHN AD
.

6. BIFLATHREFR ADC #EH5T :
a. #if) GO/DONE fi;
b. % ADC HlfT ({ERERETRT);
7. EEYADC #E#sER,
8. WMBELE, EM ADC FHIRTER S EELL i P BFR AL .
E:
1. 2%k GO/DONE #1 ADON #E[E]— & 725(ADCONO)H, {EFRKERZE .
2. ADC ¥##di2h e F I bt & BS, NAIEECE. #INFE ADON = 0 BT L.

AT A ADC 25w (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 SRAM space
BANKSEL ADRESL;

LDR ADRESL, W ; Read lower 8 bits
STR RESULTLO ; Store in SRAMspace
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13. TOUCH #&1%

13.1 TOUCH fiisi%i@hiae

FT62F13x R IN&EM Z iz izigThae, AIBREAZMIMAZMIZE, IEERE, R2MS.

o %Ik 8 Mk

o BIUIMESERE Crer HTREE (% 10nF)

o InFHEESIE

A PA&EE A E S IDE AE R FMDTouchTool 314 K e sk B RiR FF & ffdEtE A N A, AL FERFIAT

EE i English Firmware Version: V0.1.5
TEiEEH
TiE: 123 TFERETT C:\Users\Administrator\Desktop |§)’{H ﬁ| FTFH
[=TE ] |Fre2F135-50P20 | mAEE
it % ERRTH
HEe: 0 - P
FH#: o - K2 =T2 GND |1 20 | vDD
s [z 4| (& =Ue K1 2 19
T K4 -»T4a
ES:3 TEE I K2 3 18
— K5 -»T5
7o K6 ->T6 K3 a 17 | TkCAP
i T ka |5 FTB2F135 16
K8 ->T8
B 3 (Cs/RT ) A kA EM Ks 6 SOP20 15
I TN #E BmEREEE - K6 7 14
=i K7 8 13 | 1spcK
BiRRE 2 | REmE 12 (R RS ° 1| e
1CIRR P o L
@ 4s 10s 30s X (==) © BE X L
o ®# 1+ Touch % 1 Touch 1R TE I T 2

(i) FMD Touch Tool V1.5 | | e |

wE =R |Eng|ish| Firmware Version: V0.1.5

[Franss it (TRbig| ZEBEE 10 e
(#) (%) (&) (%) (%)
Ahn HE ER on OFF
[=m | 1 @ s97 72 3z | es a0
[=m | k2 @ ss1 66 30 65 a0 point | 3520
[jmpas| x3 @ ess 65 a0 K sad
[(mAniE| k4 @ s00 65 a0 K2 442
[[maniE]| ks @ s97 65 20
[mpaigm| x6 W eo7 65 a0
[fmipaig| 7 @ ses 65 a0
[magni| k8 @ 6oa 65 10
R RS UE o I B B %o

13-1 Touch X EM@
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14. EFHRXEERE

BFX(PROM)AEEAZXIERP, BXIERIF(ENBXZEN 1kx 14). H#E EEPROM X
(DROM)ATEL B A% XiERIP. XL(RIFTIEEYIH IDE FEEITIEFRE.

BIR Ihe A
CPDB DROM £ [XiZfR3P XA
CPB PROM £ [Xi&fRIF XA
FSECPB2 | PROM fEIX 2 (1k x 14) &/B1RF XA
FSECPB1 | PROM fEIX 1 (1k x 14) &/B1RF XA
FSECPBO | PROM fRI[X 0 (1k x 14) i&/B1RP *x7

F 141 HEREESRPVEURESER
15. {KIh##ExX (LOW POWER MODE)

MEE ARG Rt Sysclk SRERAVIEHN, THFEMMHENIEM. B2 Sysclk AE50ET, STRBLEES BT RYET(E)
FiE, MME CPU RJLAE RN SLEEP 2. EAXAEMEMHWEZR, BEBAT, ERAITFNE
ESETEITH, —MREESAENFEERIEN. FT62F13x £ 16MHz / 2T B95EE TINFEIKE 190
MAMIPS, AlANFEREH R —,

BN HEE CPU REFEITM AFHNEER, 1A SysClk %R LIRC. X TiH—SEIXIIFE, A@EE
{4 ROMLPE 3&il CPU #NKIh3ERR . HRINFEERUER T8 S8 #ETF 250kHz.

% LIRC A 32 kHz i, {RINFERABILIERRA ~ 9 pA.

B ERcaLl it | EAE

ROMLPE | 1&RINFEER

378y

o = |3
T

Ed]
Xl

MSCONO[5] | 0x1B RW-0

SH

* 151 KInFEER
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16. $54 £ (INSTRUCTION SET)
LHIEE Ihe TE KA

NOP =RIE None
SLEEP # N SLEEP #&3% 0 — WDT; Stop OSC IPF, [TF
CLRWDT AEEIR (RA) 0 - WDT IPF, [TF
LJUMP N To & BkE N — PC

LCALL N BRATFIERF N — PC; PC + 1 — Stack

RETI MR E] Stack — PC; 1 — GIE

RET MFIZFFIR[E Stack — PC

BCRR, b BEEEZERMDALEO 0 — R(b)

BSRR, b BEERERIbAE1 1 — R(b)
CLRRR BHEERRABO 0-R Z
LDRR, d (MOVF) | ¥ R #&/d R—d Z
COMRR, d R AR5 R—d Z
INCRR, d R+ 1 R+1—d Z
INCRSZR, d R+1, £55%% 0 Mgkt R+1—-d

DECRR, d R-1 R-1-d Z
DECRSZR, d R-1, £5%% 0 Mgkt R-1-d
SWAPRR, d 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 GRS L R(7) — C; R(n) —» R(n+1); C —» R(0); | C
BTSCR, b R, Z5R% 0 N Ekid Skip if R(b)=0

BTSSR, b iR, ZER% 1 gk Skip if R(b)=1
CLRW BIESFEREWEO 0->W Z
STTMD % W HE%EE OPTION W — OPTION
CTLIOR W E /0 FEEHIEFEsE TRISr | W — TRISr
STR R (MOVWF) | 3% W %% R W - R
ADDWRR, d W 5 R #8m W+R—d C,HC,Z
SUBWRR, d R & W R-W—d C,HC,Z
ANDWRR, d W5RHE R&W —d z
IORWRR, d W 5 R #H5k W|R—d z
XORWRR, d W 5R &5 WAR —d z

LDWI | (MOVLW) | J&3zBEN#EEI W |- W
ANDWI | W 53BI# | 85 l&W — W Z
IORWI | W 531B0% | #83k [|W —>W Z
XORWI | W 531B0% | F3k AW — W Z
ADDWI | W 537B0% | 48 l+W —>W C,HC,Z
SUBWI | SENE R W l-W—>W C,HC,Z
RETW | IRE, B FEIW Stack — PC; | - W

# 161 37 % RISC 5%
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FE iR
R(F) SFR/SRAM i3t
W TiEEHHFER
b 8-bit 7782 R / RAM Ry firithiit
|/ Imm (k) M EN#
X ki, ERTLLA 03X 1
d BirsFaaikF
1= FREFMEIFFE R/RAM
0= HBREMAIW
N FE a3 bk
PC FEFTEEE
IPF PR RS L
ITF BAT RS L
TRISF TRISr F7E8E, rAILLEZ A, B, C
C AL/ B4
HC AL/ B4
z 0 fRSAL
+® 16-2 BEBFE
BIR R Eiren it | E4E
OfREfL: BEASPHEIZENERAE?
z 1=Yes STATUSI[2] RW-x
0=No
AL/ F1E4L (ADDWR, ADDWI, SUBWI, SUBWR):
L B S AT S (i 8 T B AS (i ? 003
HC i STATUS[1] | 0x83 | RW-x
1= #I, KRB 0x103
0= KL, &L 0x183
B / {42 (ADDWR, ADDWI, SUBWI, SUBWR): &R
R e &% T EH?
C i STATUSI0] RW-x
1= Hr, ARMEN
0= RifI, sIEAL
#+ 16-3 T ERSHREM
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17. 45FkIhEEE 528 (SPECIAL FUNCTION REGISTERS, SFR)
B 2 M5 IhEE F E RS (SFR):
o WIRWELEFESE: BHERAM@LE (Integrated Development Environment, IDE);
e HPEHES;
171 VIR EEHRFS
Options it

CPB : Disable -| IRBTE: Disable vl

MCLRE : PE7 ~| MRETE: Dizable vl

FWRTEE: |Disable *| WDTBTE: Disable vl

WDTE : Disahle | LVRS: 2.5V =

FOSC : INTOSCIO  w|  FSECPBO : Disable ~r|

CPCB : Disable *| FSECPBE1: Disable vl

CSUMENE : |Disable | FSECPBE2: Disable vl

TSEL : ar -

FCMEN : Enable -

IESO : Enable -

RDCTRL :  [Latch -

LVREM : Disable -

[ HEEIRIN (T RRIE RS )

B 171 | IDE & ENVBRHEESFS
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BTR IhEE ZRA
CPB PROM £ [XiE{RF X7
MCLRE HNER 1/O B4 XA
PWRTEB | EHIERTEREE(PWRT), #MELELE ST /EEMIMNERT~64ms X7
WDT
- SWDTEN
o HES1EH] (SWDTEN)
e LP: PC1 (+) #1PCO (-) #E/SMEIERRIR
e XT: PC1(+) #1 PCO (-) 1E5M SRR
FOSC e EC: PC1 (+) $E4MERRERIIN, PCO A 1/O INTOSCIO
e INTOSC: PBO gk PA2 #Hiti“ig$ET$h”, PCO #1 PC1 A 1/0
e INTOSCIO: PCO %1 PC1 A I/O
CPDB DROM £ [XiE{RiF X 7]
CSUMENB | #2284 8 FRY I8 E Th e X ]
5 SRt 5 Z%At4h SysClk Bt X Z (2T or 4T):
TSEL o 2 (354 B}4h= SysClk/2) 2
o 4 (¥5<5BT8h= SysClk/4)
USRI AT Eh IS5 88
FCMEN o {EhE fEgE
o X[F]
XT /LP JURBt$H BT
IESO o fEEE 5413
o X[
4 TRISx = 0 B}, i¥ PORTx HEEARE1E
RDCTRL | e MiNGi7TEsR M
o MHiTEES
LVR
o fFEE
LVREN o X X ]
o 3E SLEEP ##5{ T {#AE
o BiT1ESEHl (SLVREN)
IRBTE EXIESENBEVBHEE E3%0!
MRBTE MCLRE EIE&#IRKEE XA
WDTBTE WDT EMEE#¥IIRLEE XK
LVRS 748 VeorBBIE(V): 2.0/2.2/25/28/31/3.6/4.1 25
FSECPBO | PROM X 0 (1k x 14) 1&/B{RP ES%i
FSECPB1 | PROM B3[X 1 (1k x 14) E/B1R3P K7
FSECPB2 | PROM B3[X 2 (1k x 14) E/B1R3P K7
= 171 VIR ELESESS (H IDERE)
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17.2 HBPEES

RREES, BMFRINEESE5(SFR)F SRAM 375 7E 4 4 bank H. fEiHRISFEEHI, LRFEIHRE]
HHRAY bank.

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

E 17-2 @St

B T)#k bank FEFIMNUIES, BEt—LLE A SFR EIRFMEZE 4 4 bank &1, LUR D Y)iEIRME, X
& 4 4 bank BN FERERELH.

Mt B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE

0, 80,100, 180 | INDF M FSR MRS BB FMERFHITIAR EYIESER) XXXX XXXX
2,82,102,182 |PCL EFITHEE (PC) R 81 0000 0000
3,83,103,183 |STATUS | FSRBS Pacefo) | mF | pE | z | He | 0001 1xxx
4,84,104,184 |FSR B S et H R XXXX XXXX
A, 8A, 10A, 18A | PCLATH — = = BFITHE (PC) &5 fififzsE -—-0 0000
B, 8B, 10B, 18B | INTCON GIE PEIE TOIE INTE | PAIE | TOIF | INTF | PAIF | 0000 0000

0x70 - Ox7F

OxFO - OxFF
05170 - Ox17F At BANK SRAM X XXXX XXXX
0x1F0 - OX1FF

£ 172 4/ BANK 5SS EE
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Hodk B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O &

0 INDF 5/ FSR AR HIBFMESFHITIHE (EYESER) XXXX XXXX

1 TMRO Timer0 %28 XXXX XXXX

2 PCL RFIT 82K 8 1 0000 0000
3 |staTUS | FSRBS PAGE[M:0] | mF | PF |z HC c 0001 1xxx
4 FSR EIES RS B FS XXXX XXXX

5 PORTA PA7 PA6 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=bb&HF=ER1K 8 1 0000 0000
9 P1DDTH P1D h=tb&HF=Em 8 & 0000 0000
A PCLATH - - = Rt HisEs 5 ufifEss ---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 H=LEHFRK 8 0000 0000
F P1BDTL P1B HEtE HEHFE 8 L 0000 0000
10 | P1CDTL P1C G=tb&HF=E1K 8 1 0000 0000
11 | TMR2L TMR2 [7:0], TMR2 % 8 {if 0000 0000
12 | T2CONO PR2U TOUTPS [3:0] TMR20ON T2CKPS [1:0] 0000 0000
13 | TMR2H TMR2 [15:8], TMR2 & 8 {if 0000 0000
14 | P1ADTH P1IA =L HEEFRS 8 U 0000 0000
15 | PIBDTH P1B A=tk HFRS 8 U 0000 0000
16 | P1ICON 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&HFEm 8 0000 0000
1B | MSCONO - - | ROMLPE 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) 3Bttt 0x20-0x3F XXXX XXXX
40-7F SRAM BANKO, (64 Bytes) #1321t 0x40-0x7F XXXX XXXX
% 17-3 SFR,BANK 0
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Mt B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 sifE
80 INDF A FSR AR XHIEEESHITIHE AEMIESERS) XXXX XXXX
81 |opTioN [ /PaPU | INTEDG | Tocs [ Tose | Psa | ps2 | pst | pso | 11111111
82 PCL R #=RIK 8 (i 0000 0000
83 | STATUS |FsRas | PAGE[1:0] | 7 | P | z | wc | ¢ 0001 1xxx
84 FSR EES RS B FS XXXX XXXX
85 | TRISA TRISA [7:0] 1111 1111
86 | TRISB TRISB [7:0] 1111 1111
87 | TRIsC - - | - 1 -1 - 1 - | mwscng |[-—- 11
88 | PSRCB1 PSRCB1[7:0] 1111 1111
89 | wrpa WPDA [7:0] 0000 0000
8A | PCLATH - = = R8RS 5 ubifras ---0 0000
88 | INTCON | GIE PEIE TOIE INTE PAIE TOIF INTF PAIF | 0000 0000
8C | PIE1 EEIE | CKME | LvDIE |AcwmpPiE | TMR1EE | 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 0STs | HTS LTS scs | 0101 x000
90 | P1OE P1COOE | P1BOOE | P1A2NOE | P1A20E | P1AINOE | P1A10E | P1AONOE | P1AOOE | 0000 0000
91 | PR PR2 [7:0], Timer2 I3 % 331K 8 fiL 1111 1111
92 | PR2H PR2[15:8], Timer2 FHI% 5% 8 fi 1111 1111
93 | wpuc - - - - - | - | wpucpog | --—--- 00
94 | PsrRce - - - - PSRCC [3:0] ——— 1111
95 | wPUA WPUA [7:0] 1111 1111
96 |1oca IOCA [7:0] 0000 0000
97 = = XXXX XXXX
98 - - 0000 0000
99 |PipoL [ Picor | PiBoP | P1a2nP | P1a2p | P1AINP | P1A1P | P1aONP | P1AOP | 0000 0000
9A | EEDAT EEDAT [7:0] 0000 0000
9B | EEADR - EEADR [6:0] ~000 0000
9C | EECON1 - Reserved | WREN3 | WREN2 | 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
AO0-BF SRAM BANK1 (32Bytes), 4321k 0x00-0x1F XXXX XXXX
CO-EF SRAM BANK1 (48Bytes), 4321tk 0x80—-OxAF XXXX XXXX
FO-FF SRAM, ij7ia] BANKO’s 0x70—0x7F XXXX XXXX
2= 17-4 SFR, BANK 1
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Hdk B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
100 INDF £ FSR BB IR EESHITIHE EMIESERE) XXXX XXXX
101 = = XXXX XXXX
102 PCL R #ERIK 8 (i 0000 0000
103 | STATUS | FSRBS Pacefo) | mF | pF |z | He | ¢ 0001 1xxx
104 FSR [EES UIEST FFeS XXXX XXXX
105 | ODCONA ODCONA [7:0] 0000 0000
106 | ODCONB ODCONB [7:0] 0000 0000
107 | ODCONC - | - | - | - | - | - | ooconcroq | -—--- 00
108 = = XXXX XXXX
109 | P1rPoL2 | P1D2rp | P1D1P | P1DOP - | - |Picip|Pmip| - 000- -00-
10A PCLATH = = = R8s 5 ubifrs ---0 0000
10B | INTCON GIE PEIE | TOIE INTE PAIE | TOIF | INTF | PAIF 0000 0000
10C | PSRCB2 - - - - PSRCB?2 [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 AID #REE RIEEHL XXXX XXXX
112 ADRESH A/D ##E RSB/ 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 | PRIL PR1[7:0] Timer1 EIHIZF 7281 8 {i 11111111
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 BANK?2 (80 Bytes), #1321ithik 0xBO—0xFF XXXX XXXX
170-17F SRAM, i8] BANKO's 0x70-0x7F XXXX XXXX
& 17-5 SFR, BANK 2
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Hdk B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
180 INDF £ FSR BB HIBREES#HITIHE EHMIESERE) XXXX XXXX
181 SECCODE Ri%E, 13.56M HIRC BUEEBIFAEAL XXXX XXXX
182 PCL EFIT8ERME 8 fi 0000 0000
183 | STATUS | FSRBS PAGE[1:0] | me |, | z | v | c 0001 1xxx
184 FSR EES RS B FS 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 - = = Rt HisEs 5 (ufifEss ---0 0000
188 | INTCON GIE PEIE | TOIE | INTE | PAIE | TOF | INTF | PAF 0000 0000
18C - - e
18D - - e
18E | MSCON1 - | HIRCM | --——-——- 0
19F | LVDTRIM - LVDADJ[3:0] - -100 0-—-

1A0-1EF - e
1FO0-1FF SRAM, ij518] BANKO’s 0x70-0x7F XXXX XXXX
%+ 17-6 SFR,BANK 3

pa sk

1. INDF ~2YEEH 75 ;

2. RBEBPRRTEBEEM;

3. TEMNARIKMHNBFEFSR[LHITEIRIE;
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17.3 STATUS ZFES8

HR

JE A
nes

oRca

sk

SNhE

FSRB8

FSR 78 % 8 i, 5 FSRAK— 9 NS ESE,
EEESURER, 0 B 174,

STATUSI[7]

PAGE

% 17 8 2 X (bank )ik 241

00 = Bank 0 (0x00h — 0x7Fh

01 = Bank 1 (0x80h — OxFFh

10 = Bank 2 (0x100 — 0x17F
(

11 = Bank 3 (0x180 — Ox1FF

STATUSI6:5]

I TF

;DL
1= kG, #1477 CLRWDT 5 SLEEP 54
0= %4 WDT i8R H

STATUS[4]

IPF

1= FEEMNEHNITTCLRWDTIES
0= #1477 SLEEP 5%

STATUS[3]

OtriEfi: BAFKIPHEEEMERAE?
1=Yes
0=No

STATUS[2]

HC

A3/ 4L (ADDWR, ADDWI, SUBWI,
SUBWR): 5 REIFBARM S M & E T sk &4 ?

1=, sREL
0= R, sHfEfL

STATUS[1]

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

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

STATUSIO]

0x03
0x83
0x103
0x183

RW-0

RW-00

RO-1

RO-1

RW-x

RW-x

RW-x

E:

1. EIHMEFFE—H, STATUS RESFES[EAULEARMIESHEIRF Fas. (BUR

= 17-7 Status Z7F

— &2 Z,

HC % C Ip9i6S L STATUS {E R BfrEFRs, WA X=MBERIEFHEEIL, Z, HCFC
NMARZEEEREZMNTHE 1 3055 0. LR, HIHIT—%LL STATUS (E L BRRSESRIIESE,
STATUS WA R AT sESTEAF~—2 .

2. EiWR{FH BCR, BSR., SWAPR #1 STR 354 3ki%{E STATUS &&=,
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17.4 PCL #1 PCLATH

#2F X459 Page0 (2k Words) #1 Page1 (1k Words). 7£ Page0 BUKRE (Ox7FF)I5E34£ 2] Page1 B9FF
3k (0x800), T7E Pagel BYAKE (OxBFF)IFERZE] Page0 BIFFk (0x000). EATFH5SRIMINETEREE J9 11
i, REESHE 2kW. E3FFEFEM— page BtEEE| S — page B9 LIUMP #1 LCALL FKkiEi54,
NZE% E PCLATH LUELB RN A Page0 5k Page1. M Page0 #zhZ| Page1 HUFERF/RHGIANTS :

LDWI 08 ;
STR PCLATH ;, PCLATH = 08 (PCLATH = 00 if jump from page1 to pageO0)
LJUMP label_in_page1 ; Jump to Page1

RFITHER(PC)A 12 3. EIK 8 fIkRBFILEHR PCL H#F2%, & 4 iL(PC[11:8])3k8 PCLATH, &
AEREE. KE S0, PCR#IE 0. B 17-3 B/r T £E PC EMAMIHBER .

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

17-3 k& PC EHAREIER

PITIEMLL PCL HE25 8 Bin S FR B SR RIREIZF 11838 PC[11:8]f#k PCLATH A& .
E L AE IR RS 4 (% BN PCLATH HEERELIEFITHE PC MEBRE.

HH LIUMP {54 B iBid @21t 825 PC AR 2 (ADDWR PCL)REINA. EitiBid gt PCL &
TR R B ERRIZF 5 X ROTE LIUMP)BS R A5 AEH. RE PCLATH iR B ARAEIAMIE, 0
REVAKEKRT 255 5&45<, SR 8 rfEsRmhiE), iHEZE OxFF iREZ2] 0x00, ABATER KRV
yaibiE sl R AR B ARl & S THRIR AR, PCLATH @AiEIE

INDF REMIEGAENEHE, % INDF #{73Hbg 74 aE St

R INDF HF 72509164, SR LR HHiRi¥ 5 7788 (File Select Register, [FSRB8, FSR])F&a]
RIER T ITEEL. [B)3EXT INDF #HTIS@MEI%IRE 0, [B)3%x) INDF #HTER(ER SH T RIE(TRe S+
KEFRENL)
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18. HBSHM
18.1 RS H
TR I R B Bt ~40 - *85°C
TR R R B R 2. oo, ~40 — *105°C
TR I R B R .o, ~40 — *125°C
T;Zﬁ%‘mnf" ................................................................................................ 40 — *125°C
B T R T (T )t ~40 — *150°C
EE,/}: == ) Vss-0.3V — Vss+6.0V
A N == O Vss-0.3V — Vpp+0.3V
pask
1. B bR “WRIRSH” FrERSERE, ATRESX S FIEmR K AR,
2. FRAES1EUER, FrARFMERMIR &) 25°C, Vop =1.9 - 5.5V,
3. ABRIEMCEET4FME, HIERARENIRERE.
4, B?HE%ﬁEIHBH HEEMREE A 25°C. BT ERMER=2 ;)L./)\Ill_t/ﬁiI, B EART{EIFER
ER, SRR LMESEISTRERIE,
5. 150°C T, REE/MKHARBRERIARIEAT 10 4.
18.2 T {E4si
S w/ME HMAE | RKE | B &1
-40 -85/105°C,
- - 8 MHz
Vob =1.9-5.5V
Fsys (SysClIk) 2T/AT
-40 -85/105°C,
- - 16 MHz
Vob =2.5-5.5V
2T - 125 - ns
AT - 250 — "~ SysClk = HIRC
&S EH (TinsTRCLK)
2T - 61 - VES
SysClk = LIRC
4T - 122 - VES
0.5 * Trock -
- 75357
TOCKI B R BB +20 ns | R
10 - - ns | BSOS
Max. 20 and
NG - - = 74355
TOCKI & N\ A 8A (Trook+40)/N ns N=1,24,.., 256 (M55iE)
LB ERIEFRTE] (Torn) - 8 - ms | 25°C, PWRT disable
INERE LK ATEE (TmcLrs) 2000 - - ns | 25°C
WDT EHR (Twor) - 1 - ms | skt = 1:32

3

Trock 235H TOCKSRC FrikpuaTtsh EHA.
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18.3 POR, LVR, LVD
LHESE (POR)
SH =/IME AN =AE ==Eva £
lror TAEERIR - 0.14 - HA 25°C, Vop = 3.3V
VPoRrR - 1.65 - \ 25°C
KEBEEAL (LVR)
S =/IME BAME mXE =-Fiva L dan
lvr TAEERR - 15.5 - MA 25°C, Vop = 3.3V
1.94 2.0 2.06
213 2.2 2.27
2.42 2.5 2.58
ViR, LVR E{&E 2.72 2.8 2.88 \ 25°C
3.01 3.1 3.19
3.49 3.6 3.71
3.98 41 4.22
LVR delay 94 - 125 VS 25°C, Vob = 1.9 - 5.5V
{REEERM (LVD)
BH &=/ME BMAg =AE B{r Ll
lvo TYEER R - 20.8 - HA 25°C, Vop = 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
Vivp, LVD & 2.62 2.7 2.78 V 25°C
2.91 3.0 3.09
3.20 3.3 3.40
3.49 3.6 3.71
3.88 4.0 412
LVD delay 188 - 250 ns 25°C,Vbp =1.9-5.5V
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18.4 /O IxOEEER
BH RME | HAME | RAME | B £
Vi 0 - 0.3* Vbp \%
ViH 0.7* Vop - Vbp \%
IRELTR -1 - 1 WA | Vop =5V
PB2-7, PCO-1 LO - -3 -
JEE 7 PB2-7, PCO-1 L1 - -6 - oA 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 - 26°C. Vop = 5V.
(Sink) PA2, PB2-7, PCO-1 | L1 - 53 - mA Vors 0.5V
PAO-1, PA3-7,PB0-1 | L2 - 55 -
Bt iva:: N - 20 - kQ
THIEEME - 20 - kQ
ik vi:z - 100 - kQ | EIAERE EhiFn
THisE M - 100 - kQ | THL
18.5 TAEEEHE (loo)
¥ SysClk REE @Yoo B
2.0V 3.0V 5.5V
16 MHz - 1.244 1.320
8 MHz | 0.588 0.875 0.924
. 4MHz | 0.463 0.687 0.706
EE#ERX (2T) - lop
2MHz | 0.349 0.403 0412 | mA
1MHz | 0.220 0.256 0.260
32kHz | 0.024 0.032 0.033
RINFEARN (2T) - loo 32kHz | 0.007 0.008 0.009
Sleep 13, (WDT-OFF, LVROFF), Iss - 0.072 0.092 0.128
LIRC 32kHz | 1.077 1.468 1.582
Sleep #&=, (WDT ON, LVR-OFF)
LP - 20.360 | 23.570 | 28.050
Sleep #&=®, (WDT-OFF, LVR ON) - 11.475| 15520 | 20.978 WA
Sleep #&3, (WDT ON, LVR ON) 32kHz | 12.402 | 16.792 | 22.286
Sleep &3, (WDT-OFF, LVROFF, LVD ON) - 17.425 | 20.805 | 25.274
pa Sleep 13 Ise HEMIR R AT 1/0 18 B RIMNERFH MR TRIZ] GND.
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18.6 MPIEIRZER
AP RINIR%ES (LIRC)
it &4 9 LIRC 1%&# 32 kHz (LFMOD=0).
2 B/ME ELRIE RAE B £
SNERE 30.4 32 33.6 kHz | 25°C, Vbp = 2.5V
-2.0% - 2.0% - -40 — 85°C, Vpp = 2.5V
R AT e . 2
-2.0% - 2.0% - -40 — 105°C, Vpp = 2.5V
R SR L R A L SE -1.0% - 1.0% - 25°C, Voo = 1.9 - 5.5V
lure TYEERR - 1.3 - WA | 25°C, Vpp = 3.0V
BEhEt[E] - 4.6 - Us 25°C, Vop = 3.0V
AR SR %= (HIRC)
S &/ME BLRME RAE B 1
MERTEE 15.84 16 16.16 MHz | 25°C, Vop = 2.5V
-7.5% +4.0% 5.0% - -40 — 85°C, Vop = 2.5V
MERE I LEE
miR e 7.5% +4.0% 7.5% — | -40-105°C, Voo = 2.5V
R R R AT L SE -1.0% - 1.0% - 25°C, Vop = 1.9 - 5.5V
lnire TYEEE R - 40 - WA | 25°C, Vpp = 3.0V
BEhAtE] - 25 - us 25°C, Vop = 3.0V
Rev2.03 -85- 2022-06-10




Fremont Micro Devices

FT62F13x

18.7 ADC (12 bit) 1 ADC VREF
ADC (12 bit)
el B/ME | BB | RKE | B £
ADC T{EEE Voo 27 - 5.5 %
- 85 - MA VRrert = Vop = 2.7V
ADC TAEHER Ivop - 95 - uA Vrer+ = Vop = 3.0V
- 125 - HA VRer+ = Vpop = 5.5V
EHANEBE Van VREF— - VRer+ \Y,
SNEREE R VRrer - - Vob \Y,
DR - - 12 bit
RMZE EL - £1.0 - Lsg | VReF* = Voo =5.0V,
Vrer— = GND,
M7IRE Eo - +0.5 - LSB | Fapcik = 250kHz
R#IRZE Eorr - +3.0 - LSB | Vrer+ =Vop =5.0V,
Vrer— = GND,
H#EIRE Eon - +5.0 - LSB | Focik = 250kHzZ
IR ATSH EHA Tao - 2 - VIS VRrer+ > 3.0V, Vop > 3.0V
EEMRATEh A - 16 - Tap
FaERtE (TsT) - 15 - us
SKAERTE] (Taca) - >2 - us
IR IR (ZAl) - - 10 kQ (EH)

VDD=5V Vrefp=VDD Vrefn~=GND
T T

ADC clock = 800kHz
T

2 T I
15 B
— 1 [ 1
% 0.2 =
= i
% ‘05 1 | J ‘ T ‘
AL 4
15+ i
_2 | | | | | | | |
0 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
T T T I T
— 1 [ N
m 05
7] P
G ) | _
Z05r FWM#WMMWHM oo YW, WMM ,#Wd .
it pasmig O |
1.5
2 | 1 | | 1 | 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
E 18-1 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 Voo
FabcLk

250 kHz +2.0 +1.0 +1.0 +0.5
500 kHz +2.0 +1.0 +1.0 +0.5
800 kHz +2.0 +1.0 +1.0 +0.5
1 MHz +2.0 +1.0 +1.0 +1.0
2 MHz +9.0 +2.5 +1.5 +1.5
4 MHz - - - +4.5

FASIRE INL

typical INL Error (LSB) @ Voo =5V
VReF+ 0.5 2 3 Voo
FabcLk
250 kHz +2.0 +1.0 +1.0 +1.5
500 kHz +3.0 +1.5 +1.0 +1.5
800 kHz +3.5 +1.5 +1.0 +1.5
1 MHz +3.5 +1.5 +1.5 +1.5
2 MHz +10.0 +3.0 +2.0 +1.5
4 MHz - - - +4.5
ADC Vger
S =/ME HMAE | RKXE B LSy
Vapc-rer = 0.5V 0.492 0.5 0.508 \Y
g -
PERSE R Vapc-rer = 2.0V 1.990 2 2.010 \Y
V ADC-REF
Vapc-rer = 3.0V 2.985 3 3.015 V
- 400 - MS
Vapc-rer = 0.5V
- 600 - us Cext = 1uF
==t - 450 - s
f2 AT IE] Vapc-Rer = 2.0V H
TVRINT - 800 - us Cexr = 1uF
- 450 - V&
Vapc-rer = 3.0V
- 1200 - us Cext = 1uF

E:
1. BRIAESERAA, BEUERNLRK &M A 25°C, Vop = 5.0V,

2. Cext ANERSEHE Vanc-rer FTIZRISNEBEE S (2 ADPREF = ADNREF BCE R 10 B, &R
12-2),
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18.8 Program #1 Data EEPROM

B8 m/ME | #8BE | FKE | B Gt
Vob-reap | Program/Data EE £ JE VPor - 55 \% -40 - 85/105°C
Program EE BHE £ 25 - 55
VDD-WRITE \% -40 -85/105°C
Data EE GHE[E 1.9 - 55
100 k - - 25°C
Program EE /5% 40 k - - 85°C
10k - - 105 °C
Nenp cycle
1,000 k - - 25°C
Data EE #/5)X# 400 k - - 85°C
100 k - - 105 °C
1k REBERE
20 - - @ 85°C
Program EE B R#F =
10 B B 1k XEER
@ 105 °C
T
RET F NMocxEseE
20 - - @ 85°C
Data EE ##E{R$F y——
10 _ _ 10k KBS 5
@ 105 °C
- 3.0 - fE8E B BIERR
TwriTe Data EE EH1[g] ms —
- 1.0 - X B Rk
IproG Data EE ‘RIZHER - 250 - MA 25°C,Vop =3V
18.9 EMC %4
ESD
S8 m=/ME sAlE mAE B Edia
VEsD HBM 8000 - - \ MIL-STD-883H Method 3015.8
VEsD MM 400 - - \ JESD22-A115
Latch-up
S w=/ME sAlE mAE B £
LU, static latch-up 200 - - mA EIA/JESD 78
EFT
S8 m=/ME sAlE mAE B dia
VEFT 55 - - kV Voo (5V) 5 GND [BIfJEBE: 1uF
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B 19-1 HIRC vs. Vpp (Ta = 25°C)

34
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Sosc (kHz)

30
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28
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VDD (V)
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19-3  Ipp vs. Frequency (2T, Ta = 25°C)
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& 19-4 Sleep Current (Isg) vs. Temperature
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20. HEER

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

SOP8

Rev2.03

S )
L/
- LJ kiﬁrﬁ_;
o
L A ]
\ J
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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SOP10
- ]) -
l - e 0.25
I T A2A | e = 1
ik, i N T i !
EaEace o ¥ AR ‘ (1 ¢
BT
m e

BASE METAL

.‘NTTH PLATING

SECTION B-B

El E
i
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
cl 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 0400 | 0.700 0016 | 0.028
L1 0.950 (REF) 0.037 (REF)
0 0 8° 0 8°

Rev2.03 - 96 - 2022-06-10




Fremont Micro Devices

FT62F13x

SOP14

1B EHAF

INDEX & TOP E-MARK- __
©1.00:0.10 DEPA.2£0.10 ™

[ + |
\ /
\ A ©2.0+0,1 BTM E-MARK|
~ < DEPO0.1#0.05

5 H B 8 F

sl

— A3
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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 | 0027
L1 0.250 (BSC) 0.010 (BSC)
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®2.040.05 DEP 0.1+0.03/-0.05

_‘
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\\I A3
/I

Le—-! =1

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

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 2.100 2.500 0.083 0.098
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

3] 0° 8° 0° 8°
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TSSOP20

- — — [ - i
: _ 1 i
A3 | \
ininininihiniEisis Hf A2 A — = -9
O o —— Lt g L —/ — SR | N

Al ! fe | L]

- L1 -
. _: | i I i g

) I | : *

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

SECTION B-B

I
] == = p : ] - | 1
e | |l 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
cl 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
S 0 8° 0 8°
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|

El
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SECTTION B-B

Dimensions (mm)

Dimensions (inches)

Symbol - -

Min Max Min Max
A 3.60 4.00 0.142 0.157
A1 0.51 - 0.020 v
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 -

Rev2.03
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QFN20
- D2 -
: D _ Nd
. | 20
PIN 1% - [jl ] U U |J
| & (Lasermark) : — — ]
2 - a4
_I_ £xd 2 = — _’_ —
1 —" ]
- J ] -
AN LU L))
| : el
e EXPOSED THERMAL
TOP VIEW PAD ZONE BOTTOM VIEW

Rev2.03

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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