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Fremont Micro Devices

FT62F13x

8-bit CPU (EEPROM)

e 37 % RISC % 2T or 4T
e 16 MHz/2T (Vop = 2.5)
o %3k 20 NSIED

Memory
e PROGRAM: 3k x 14 bit (HR/IB4RIP)
e DATA: 128 x 8 bit (IEARHP)

¢ RAM: 256 x 8 bit

o 8 EHEMFHER

o FPEEL: Hex MBMREDHIT
T1E&EH (5V,25°C)

e Vpp (Vpor < 1.9V) Vpor — 5.5V
(#id POR Bzhif%, 0°C KLE <1.7V)

o LR “40-"85°C
o TZR 40 - 7105 °C
o AE1LR 40 - 125 °C
e {& Standby 0.2 yA
e WDT 1.5 uyA
o IEEIRI (16 MHz) 190 pA/mips
o {RINFEIRNX (32 kHz) 8uA
S &Y
e 100 HREERH (typical)
e >20 4 /125°C 174i& (typical)
e ESD>8kV, EFT >55kV
ADC (12-bit)
o HIF 12-bit ¥E (<850 kHz ADC B4h)
e 8+1 jBIE
® Vapc-ReF
v REB: 0.5,2.0, 3.0, Vpp
v INEB: +, - Ak
o BEFELLEFNFET
PWM (Total 4)

e % ##7E SLEEP Ti&1T
o HA4MNMEE (HEIREH) -
v Jhsr: &EEE, R
o 1/NEIE (%156 1 1/0):
v BiMaiH+IEX
o HBEENHERIZE (I/0, LVD, ADC)
e XOR, XNOR £ 2 ThiE
o HfOMIRI; SRR
Timers

o WDT (16-bit):  7-bit 5457

Rev2.00

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 {#£<Rt%h, HIRC, &k},
2x EC
TOUCH
o %3k 8 MihiEIREE
I/O PORTS (%ik 18 4> 1/0)
o LERUTHHEME, iR
o 8N I/OEEMR: 3,6 0r 18mA (5V, 25°C)
o 8N I/OBEM: 350r 53 mA (5V, 25°C)
e 84N1/0: e /MR R
B R e
e SLEEP
e LVR:20,22,25,28,3.1,36,41 (V)
e LVD:1.2,1.8,2,2.4,27,3,3.3,3.6,4 (V)
(LVD o B & A1IEMR AT BN ELEERTH BE)
AR (SysClk)
HIRC SRR %S
v 16MHz <+1.5% typical (2.5-5.5V, 25°C)
v B
v ' 1,2,4,8,16, 32, 64 957
LIRC {EIh#FERIE A B 7 85
v’ 32 kHz 5% 256 kHz
EC sMERRTER (1/O 3IN)
LP / XT @IREIA
v MERAP/ESET (HIRC 3% LIRC)
v HPEIRIPET ISR
Hib4F (RIDEf)
e ADC &l 0.12mV 3##%, 0.24mV {BE, &
T e
e 13.56 MHz #3§
o PR AN 3.2V - 4.7V T
e % Vpp LCD RE
SERFALIFE (IDE)
e K LiEK (OCD), ISP
o 3INEMHHIE, REN, BIF, BE, BITH
HE
e SOP8 MSOP10 SOP14 SOP16,
SOP20 TSSOP20 DIP20 QFN20

8-bit Fii 5340
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Fremont Micro Devices FT62F13x
EmlERfiER%
S 110 # Hx
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
FT62F135A-1-DRB
|_ T T T T | T T T_ B: Tube
6:  8-hit T T&R
Version R:  RoHS
Type (empty) G: Green
0: GPIO F: EEPROM A
1. ADC B Packaging
2. Touch (empty) SOP
3: LCD Code Size Temperature Grade D: DIP
1. 1k # of Pins (empty)/C: -40~85C E. SSOP
2. 2k 0: 6 7. 28 .  -40~105°C F. TQFP
3 3k 1: 8 8 32 A -40~125°C L: LQFP
4. 4k F: 10 9: 36 M:  MSOP
8 8k 2. 14 Ar 40 N:  QFN
A 10k 3 16 B: 44 Q QFP
G: 16k 4: 18 C: 48 T: TSSOP
50 20 D: 64 U. 8SO0T23
6: 24 E: 100 H: DFN
MCU F~@ilM{ES
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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 BRI B TERE L oottt 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) . ooooooveeeoooee oo eeeeeeeeeeeee e eeeeeee e eseeee e eeeseee e 26
6.3 SNEBETHIRETY (EC 7 LP / XT) erorooooeoeeeeoeoeeeeeeeeeeeeoe oo eeeeeeee e eseeee e eeesese e 27
6.3.1 O3 - WO 27
6.3.2 LP B0 XT BEIX oottt ettt eneas 27
6.4 HIRC, LIRC F1 EC BFEHBIPIERIIE ... 29
7. FEBFER (TIMERS) cooooooooeeeooee oo eeeeeeeee oo eeeeees e e es s ese e seseee 30
7.1 EBIAEREE (Watch Dog TIMer, WDT)...c.cooeeeeeeeeeeececeeeeeeeee e en s 31
741 WDT AR TERRL R oo 32
71.2 WDT B EFE .o 33
713 7E Timer0 FAWDT Z BT ITEMELER ..o 33
7.2 FERTEE O (TIMERO) .. oooooeeeeeeeeee e eeeeeeeeeee oo eeeeeee e eeeee e eeeeeeee e eeseeeee 34
7.21  TIMer0 B R B TR RS L R ottt 35
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Fremont Micro Devices FT62F13x
7.3 FERFEE 1 (TIMER) oo ane e 36
7.3 TiMer T BB TR T L E oottt 37
7.32 TMRI BEBAIE/ BIRIE oot 37
74 FERFEE 2 (TIMERR) ...t ane s 38
741 TIMer2 FFE B TR RE EiE oottt 39
742  TMR2 BIEBANIE BRI oot 40
8. SLEEP BERRAETX (POWER-DOWN) .....oooiviieeeeeeeceeeeeeeeeseeeeeee e 41
8.1 BN SLEEP ... oot 41
8.2 M SLEEP HIBRER ........cooovoceiceceeeeeeeeeeeeeee et 42
9. BT (INTERRUPTS) ..ottt eeseeeeeeee e eesee e s e s e nanasnsensn s esnaenanenns 43
I I = b 2= I TR 44
9.2 PA4-INT 1 PORTA GBI HIB ..o 46
0. PWM ..o en e 47
0T B VY = B A== OO 48
102 BFEITR. ..ottt ettt bttt st nenas 50
10.3  FEHE (PEIIOT) ....ocvoeeeeeeeeeeeeeeeeeeeeeee e 50
104  (HESEL (DULY CYCIE) e viiveieeeeeeceeeeeee e enas s aenaneans 50
10.5 ZEIX (Deadband) BFIH] .........cccooviiiiieeecececeeeeee ettt en e aeaeans 51
10.6  HIFERIZE (FAU-Break) IBE. ..ottt n e e aeaeans 51
10.7 FHIRIE E B R R I oo 52
10.8  PWIM I oo 53
10.9 (P1C, P1D) #1 (P1B, P1C) HIZE 2 TNREMIE ..o, 53
11. 48 EEPROM (DATA EEPROM) ... nannannnes 55
111 DATA EEPROM FBE B 1EB 5 oo 55
11.2 5 DATAEEPROM .....ooieoeeeeoeeeeeeeeeee e 56
11.3 3% DATA EEPROM ..ot 57
114 BB R I B oottt ettt ettt ettt n et e e et e anans 57
12. 12-bit 15 /#% #2228 (ANALOG TO DIGITAL CONVERTER, ADC).....coovmeveeeeeeeeeeeeeeeeeeeerennans 58
(R I N IOk = = = = ) OO 59
12.2 ADC ELE ..o 62
1221 ADC BB FNIERTELE ..o 63
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Fremont Micro Devices FT62F13x
1222 ADC FRLEEEHR ..ot 64
(2 T - . SR 64
R T N D LG =3 =1 65
(P N D (O == 3 5L 3 == 1| 65
12.5 ADC EEHRITBIRIT ..ottt 66
(T O 1001 o I - SRS 68
131 TOUCH FBIBIRBETIAE ......oeeieeeeeeeeeeee ettt 68
1, TR R I B RTF oottt bbbttt et 69
15. fETNFEAET (LOW POWER MODE) ........ooimieoeeeeeeeeeeeeeeeee e 69
16. D EE (INSTRUCTION SET) ..o e s e s enenenes 70
17. ¥R IhEE S 1785 (SPECIAL FUNCTION REGISTERS, SFR) ....viiiecieeeceeeeeeeeee e 72
17 R BT B B TERE et 72
17 2 B B TR ettt 74
(AT Y L = == SRRSO 79
174 PCL I PCLATH. ...ttt ettt ettt e e e tte e st e e e et e e e eateeebeeesnreeennes 80
(T2 = SO SRR 81
R 4 OSSR 81
T A I = = T 81
18.3  POR, LVR, LVD ..ottt an s 82
RS T V@ R = SR 83
18.5  TLAEEEIR (IDD) cvevevevrveeeemeeeeeseeeeseseeteesesesseseses s sesassseeeeeseseseseesen s s nssasseseseeeeneseneenenenenesananeeen 83
R T T L 2= OSSR 84
18.7 ADC (12 bit) FIADC VREF ......oo ittt et et e 85
18.8 Program Fl Data EEPROM..........ccoi ittt et 87
LRI T Y (O = RSO 87
(RS TR = - SRS 88
O 5 = = SRRSO 94
16 i AR 102
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Fremont Micro Devices FT62F13x
1. SEHEEFIS B
Reset
< + <::l
— Clock
(}:> control
(}:> Timers |
v ol
<}:> PROM <#> Touch (}:ﬁ
® 1
CPU < LVD ] 1/0
(}:> 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 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
Rev2.00 -7- 2020-11-01




Fremont Micro Devices

FT62F13x

1.1 SIEE

GND[ [ |

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

10

2 FT62F131-RB

3
4

SOP8

g O N

[ VDD

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

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

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

1-2 SOP8 !

vDD[ [ |1 @ 10| IGND
ISPCLK/OSC1/KEY1/PC1 [T |2 9 | TPAO/ANO/ELVD3/[P1A2N]
ISPDAT/OSC2/KEY2/PCO[_ [ |3 FTG,\%IZS’;'(\)ARB 8 [T 1PA2/AN2/TOCKI/[CLKO]/TKCAP/[P1D2]
P1DO/KEY7/PB3[ [ |4 7 [T _1PA4/AN3/Vrerp/INT/BKIN/ADC_ETR
P1CO/KEY8/PB2[ 1 |5 6 [ 1PA7/AN5/P1B0O
& 1-3 MSOP10’
GNDC T |1 @ 14 [T 1VDD
ISPCLK/OSC1/KEY1/PC1[_ 1 ]| 2 13 | T_1PAO/ANO/ELVD3/[P1A2N]
ISPDAT/OSC2/KEY2/PCO[_ T || 3 FT62F132-RB 12 [T JPA1/AN1/ELVD2/[P1A2]
MCLRB/[P1B1]/KEY3/PB7 1| 4 SOP14 1 [T PA2/AN2/TOCKI/[CLKO]J/TKCAP/[P1D2]
P1DO/KEY7/PB3__1 || 5 10 [T _1PA4/AN3/Vgerp/INT/BKIN/ADC_ETR
P1CO/KEY8/PB2[ 1 || 6 9 | T _1PA6/AN4/P1A0/[ISPCLK1]
[ISPDAT1])/P1BO/ANS/PA7T[ T || 7 8 |[_T_1PBO/ANG6/[P1C1]/CLKO

B 1-4 SOP14'

GND[ |
ISPCLK/OSC1/KEY1/PC1 [ T_|
ISPDAT/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 G A~ ON -

FT62F133-RB

SOP16

16
15
14
13
12
1
10

9

[ [ IVvDD

[T JTPAO/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/ANG6/[P1C1]/CLKO

1-5 SOP16"

GND [T
ISPCLK/OSC1/KEY1/PCA [ |
ISPDAT/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 FT62F135-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/Vgerp/INT/BKIN/ADC_ETR
[T 1PA5/Vgern

[T _1PA6/AN4/P1A0/[ISPCLK1]

[T TPA7/AN5/P1BO/[ISPDAT1]

[ 1PBO/ANG/[P1C1]/CLKO

1-6 SOP20/TSSOP20 /DIP20

' 3 F<20-pin HHES,

Rev2.00
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HERFTER PA3 #1 PAS 4T4E| GND, EtZIEFERERME Sk L.
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Fremont Micro Devices FT62F13x

(18 | PA7/AN5/P1BO/[ISPDAT1]
(17 | PA6/AN4/P1A0/[ISPCLK1]

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

4
=z
2
= e
wn -
< )
o o
ADC_ETR/BKIN/INT/VRerr/AN3/PA4 [ 1) @ @ (15| PB2/KEY8/P1C0
[P1D1]/PA3 [ 2) (14| PB3/KEY7/P1D0
[P1D2)/TKCAP/[CLKO)JTOCKI/AN2/PA2 [ 3) FT62QFF1§§E)NRT (13] PB4/KEY6
GND [4) (12| PB5/AN7/KEY5/ELVD1/[P1A1]
[P1A2]/ELVD2/AN1/PA1 [ 5) (11] PB6/KEY4/ELVDO/[P1A1N]

VDD | 6)

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

B 1-7 QFN20 2

o

> QFN20: KEPEERERES GND EHZE—I.

Rev2.00 -9- 2020-11-01




Fremont Micro Devices FT62F13x
1.2 SIBMER---HRIIRES 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
Wi CLKO PBO 8 9 11 19
i [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-CLK  [ISPCK PC1 2 2 2 2 2 9
ISP-Data  |ISPDAT 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 iz ativ) IMCLRB | PB7 4 4 4 10
PA4 155 il 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 1L B
PA5 14 20
Rev2.00 -10 - 2020-11-01




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
VREr— 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
Rev2.00 -11- 2020-11-01




Fremont Micro Devices

FT62F13x

2, 1/0 i% O

IRIBST L XRIWTE], FT62F13x RFIE 2% 18 N /O SIIAT A, £4 % 3 4A: PORTA (8). PORTB

(8) 1 PORTC (2). % 2-1 FlH T FiA /O 3IRIMITHEE.

To ADC, LVD
(1 _ANx 5% ELVDx )

vDD VDD VDD

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

Rev2.00 -12 -
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Fremont Micro Devices

tesh, B85 110 BB LATHRINGE:

FT62F13x

1. ¥EFVEX3IM (ISP-Data, ISP-CLK, ISP-Data1, ISP-CLK1), FE#FMIIRERE, FERE.

2. ®3 IDE FEEE, BAECHVIAKEERMEIIIE & 2-2):

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

RYIMBENL (MCLRB)

a. HFH
e PWM
b. #FiA
o PWM &FERIZE e« ADC fii’% (ADC_ETR)
o HNERA G o TimerO BN
o GPIO s AT kAT
c. RN
e LVD/BOR o Vgert
e ADC o Vger—
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 \ 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) V N 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 Vpp=5, Vps=0.5
£ 21 /O IROTHEE

E:  PCO-17#PB2-7 X#F 3 Al B iR RIRENRE
2 H AT B R R AR B At

Rev2.00

-13 -

(217 “PSRCBX’ #1 “PSRCC’, % 2-4), #
(&8 “PSINKx’, & 2-4).
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Fremont Micro Devices FT62F13x
21 VO WmAOHEXFERLE
BFR Ihae ERIA
% TRISx = 0 (i fEgE) AF, i PORTx FzazaYiREE
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 il & 728 XXXX XXXX
PORTB 0x06 PORTB #ith &= XXXX XXXX
PORTC | 0x07 - ‘ PORTC iR | ——— — x
WPUA 0x95 PORTA 55 b1 1111 1111
WPUB 0x10D | PORTB §5.k#1 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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Fremont Micro Devices FT62F13x
R IO H1FeS ik SifE

TRISA PORTA | PORTiRO#Fiit (FFEiEH)
TRISB PORTB | 1= %iH
TRISC PORTC | 0= f£g (XHLh/TH)

1= XFER/TH, REFHEA
ANSELO (IXiE T8 MADCIRIE)

0 = (FTaifE)

1= XHIFif PORTA Lhilhge
TPAPU 10 = 1 furph wPUA 420
WPUA PORTA 85 HHI
WPUB PORTB | 1 = {42 (PORTA BRiAfH)
WPUC PORTC | 0= %[ (PORTB, C BRiAfH)
WPDA PORTA el
WPDB PORTB | 1= {ggt
WPDC PORTC |0= xH
ODCONA | PORTA | 5=
ODCONB | PORTB | 1 = {ggk
ODCONC | PORTC | 0= Xl
PORTA | PORTA
PORTB | PORTB | it &EaE
PORTC PORTC
PSINKB |PB7-PB2 | j#e3% (mA)
PSINKC [|PC1,PC0O |1 =53 0=35
PSRCB1[7:6] | PB5
PSRCB1[5:4] | PB4
PSRCB1[3:2] | PB3 | jmmsx (mA)
PSRCB1[1:0] | PB2 | g0y =3
PSRCB2[3:2] | PB7 | (01)=6/(10)=6
PSRCB2[1:0] | PB6 | (11)=18
PSRCC[3:2] | PC1
PSRCC[1:0] | PCO

* 24 IOMBXAFREHES

22 IOE|E
B PORT im O, HMFRBEAERIIGER BT 4 MER(ER 2-5):
e ¥ o HFHWA
o HTH o HFHIH
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Inge BEWMAN | ER/THR | #FEwd wE

ISP-DATA On Off On

ISP-CLK On Off Off

/IMCLRB On iativs Off

AT e L (ZHE) Off On

OSC+ (EC) On (FTi%) Off

OSC+/0SC- (LP, XT) Off Off Off

ADC Off Off Off TRISx = 1; ANSELOx = 1

TOUCH Off Off Off TRISX = 1

LVD Off @ Off Off TRISx = 1; ANSELOx = 1 (& PB6 4b)

Vrert / Vrer— Off Off Off TRISx =1

TimerO B4 On (FIiZ) Off TRISx =1

ADC i % On (FIiZ) 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: “BFHdE” F8E, “LR/TH" BahxE (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. 1% PORT iw0i&E A LVD MIAE, HBFMN" « “ER” #1 “TH” WEEWBTIXH. H LVD
ANEEETEEEZ EYRERAR, BiTigE “ANSELOx = 17 AJ AN piR T EEN T
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 1955 LhiThaeBahiFErE (2B WPUB[7]); i% PORTB[7] HY{EA “0”.

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. HFMEMBFRMANINGERIUHTE, BLENAEERFEERFREMBFTHN.

10. & TRISx =0 i, i#@id IDE FEAIE$FIZER PORTX i tH St \ i 7 2 HY{E -

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)

EHEHE, Bl Voo METF Power-On-Reset BBE (Veor) EFH EET Veor HIIHE. = CPU EiffT LAY,
Voo AJEERBTTEMEZE 0V,
1. & Vpp & T Veor A, CPU TREEMKTS.

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) ¥&TFEMKES. MAEMMFFRI SRAM, ERIFHBIIEEE Voo EE
0.6V(EEME)LAT, & Vpp {&TF 0.6V K, EEANNHHEE.

b. TEZFit#Es PC = 0x00, 1§25 Es = “NOP”, H#tkigst = “TOS” (#&IN).
2. 3 Vpp EHAZE Veor KL ERT, &R FEVIIRKECE(BOOT)iZ 1z,
3. VR ECETERGE, 1ES1EM PC = 0x00 Hult FrigHA1T
8 MHz / 2T TI1’E, lltlsizmuﬂ POR ﬁriﬂﬂ‘hﬁwﬁﬁ&%}ﬁﬂwa, Hﬁj‘ﬂzﬁ = VDD E’JI1’ET€I‘IBLIM

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

E:
1. VPOR Z:E.I-EEEO
2. POR MYREHEBERBIAATEIRTS, 2 Voo BERT Veor FIEIHITRIRELL, MARIXZTE LB

1T-

31 VA HEERFF

AR IhkE ZRIA
PWRTEB | LHIERTERTSS, MG HEL E ST EEIMNERT~64ms | XHF]
CSUMENB | 2z 8)#5G F3GiETh g€ X 7]

#+z 31 WRKEE
AL 2 #iakECE, 198 IDE REIRE, TEEBRSIESEK. MBtEEgTE:
1. CPU ZRZE#F~8ms;
2. NIESEMEFEEIPMBVEHEESFHEE, Zi31E~24us. XLEFEFREH 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 fE4E)

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 LHIERER/) PWRT EE
R CPU FE 7 16MHz / 2T BUIRE T 81T, BAEVIRIELE (BOOT)ERET Vop ST 2.5V, B
T{EEE PWRT, Bl{E#1a1LE B RHEIM~8ms 1IN E~72ms, MTIES B R ria EaTE.
£ 16MHz / 2T BIEEIEITHIERT, RfERE LVR Bi%E Veor = 2.5V. B, AN@TIESIEHI LVR F
BEHYSTER KRBT HE AN Vpp, T REE—EIFRE(SR“LVREN”, “SLVREN”) AP K INE.
3
1. Vpp LEIEARATUKIE, BINEI Voo BIEZS Cypp = 22 pF;
2. Vpp BEMELL 13 10uF Ak, HF EFT MEEEFE, Cypp < 1uF ATREKR/;
3. WRATLUEZ BEER, ABAEIFEEE PWRT #1 CSUM LIRS CPU HITRE M ;

Rev2.00 -18 - 2020-11-01




Fremont Micro Devices FT62F13x

4. ARG E

5 POR T, FRi&fi(system reset) #FETLE. RHEMIA, CPURERIEHEETE
AT € ik R RREE . &R BN RS E-0ms, R EFMENBHRESFHE,
S0RAELE PWRT SHIMNER~64ms, B RGERBH. EREEMH.

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

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

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

IEXIESEN - MRELE IRBTE” NEBKES;

EIAERSE (WDT) - 2158 CPU &-T3E SLEEP 7S B f#RE “WDTBTE” M BZh#NAKEE;
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: WNRFEE TEACE 3128 /MCLRB §{i% 474 PWRT HI/G 32ms A, MCU J§#iE.
It anSREA/MCLRB Ihag, EiEH PWRT, si#0iaLE B rHESE WDT(IDE Bl )it i1
fE, BN AEET LVR 5 PORZEB AL, BEXTAXI(TRBEFX)NERSE, RSB R
WrER (Rt ) IR %, 2774 LVR 5 POR.
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4.1 RGENHEXFTESLE
RAENNAZHITEHD IDE RERE, MAsBTIESEX.

BFR Inge RN
7 #4 Vpor BBIE(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)

U Vpp EFEEHETF IR R EE (Veor) BT Teor BTEIR, S MR ERTS. Teor KR 3 8 4 4
LIRC Bt$hEHA (~94 — 125us, INRAT%REEN, LIRCIEBEZFE). 3 Vop < Veor BT, CPU RIFFRS
ERURAS, HZE Voo > Veor it CPU FFIA#I A 1LEL B 5T F2(BOOT).

Veor ERREELE, T Veor EATLUZEH 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 AJEXIRHEC EFTR B AL 4 FIAETHEE(S IR “LVREN, 3& 4-1),
1. LVR f#8E;

LVR %#;

3E SLEEP #3 T LVR {£&E;

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

7 AiBid354 XA SLEEP HAEIRY LVR LARRRINGE. {BANR RS Vop AFaE, CPU N EHAMEE H
1 8E LVR k535 Vop.

> oD

BHR K& HERs it | EAE
{UiEMAF LVREN AL E Rk 54 SLVREN 154 LVR
SLVREN | 1 = {#&E LVR
0= XA LVR

%+ 42 LVRARFREHEES
43  3E3XIESENL (lllegal Instruction Reset)

CPU SREUESH#IRNERARS, RERNATIMH Vop FEE. HIABERSEIS TS REEM LT
BEFTEVIIALELE .

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

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

SLEEP #3X T, WDT #Hi5 SR MEs .

EE#ENX (3F SLEEP #&X)T, WDT @A RE SN, MERE~EVIRILEENEUAT IDE BE
(218 “"WDTBTE”, 3& 4-1). WDT E{IAT AT E{HEER CPU. MR PEITE#ERR WDT Rigt %
HEIRENL.

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

MREHNEEVRHE ESES, BAFIEITAE/MCLRB (PB7)BI_LEMKEEREE CPU E1iL.
/MCLRB M@ % it — N ERZ Voo, MAREIZFER Voo, W1 B 4-3 Fir, EBIEKHINERRC
B B AR LSRR A R AR

IMCLR RS e R EBFEVMIRULEENEURAT IDE %E (&8 “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 &
ZEMER, “EERERATH/MCLR REEM M EBEIESENM BRI XERSIREMIEHRES
B 1. BufF, HNMREMEHBIER0,

/POR /BOR /TF /PF

SR

POR 0
LVR 0
E&##EX T (JE SLEEP) WDT it (5 4r)
SLEEP &= T WDT ;i H (M2 fig)

SLEEP &%, ~/MCLR £/
FE#RR T (3E SLEEP) /MCLR £1iI
EEIESEN

A EiFiR (OCD)

= OO |= |-

® 4-3 EAEXSKSHREM (- ZEK)
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5.

R ERE#M/ELBEE (LVD)

LVD B T{ERIES LVR L, BIATILERRI:
FrEEsI S HE EMNIIAAPESIRE, MARVBHTEER;
WAIRIERRIZE 1/0: TRISx =1; ANSELOx = 1 (&R T PB6, #0R PB6 B & N NBERBHIEFN

LVD #iA, BimOMEESRZ Vop sk GND B, AIBESBHFMANEIRAFR);

LVD E4I4E L LVDW M4 2/BOR;
Bt IESaLE AT, BEASMARGEN;

Ali@id LVDDEB {&EE £ ThgE
BE1, HIRCIEBHHFR);

FT62F13x

‘;‘ﬁ?il-ﬁrj']\Eﬂ (TLVD)y‘j 3 -4 HIRC E’EJ,H‘H, tt TBOR ;E’f'%% (ﬁﬂ%ﬂi?ﬁﬁ'&

LVD SR IAECE B Vop T E AR 5 N /0, [F& f1FIF LVD HIERMALL RS ThEEFEH, 5 944 LVDL
BEE(Vivorer) Z—HHTELE;

A% E LVD B9tRtE, Eitk LVD AJYEA Vivorer B9 ‘&7 30 “IR” ELERES;
9 #4TM%E LVD FB[E(LVDL), BT 354 aISEEl~2%/step HIBIEKEE ;

5.1 LVD fHXFEH/LE
2R R 5585 ik S1E
1= {FgE
LVDEN | LVD o
0= xi
0000=1.8 |0101=3.3
0001=2.0 |0110=3.6
LVDL Vi VD-REF 0010=2.4 |0111=4.0
0011 =2.7 1xxx = 1.2
0100 = 3.0
. = S &
LVDW LVD fis? 1=Yes (F4§ifF)
0=No
= 3 R ]
LVDP LVDW #& 1t 1 *:)\II%E > Vivb-ReF
0= #MEBE <Vivp-rer
= &b
LVDDEB | LVD 5&#t 1=
0= %]
000 = PB6 011 = PAO
LVDM | LVD #IA 001 = PB5 100 = Vpp
010 = PA1 101/11x = PA2
" 1= {EgE
LVDIE | LVD =iy .
0= xi]
LVDIF | LVD z=trhge | 15Y8S
0=No, HE#HBEZE
LVDADJ | LVDL {&3Bf, ~2%/step
£ 51 LVD BPiZBEMirEEFS
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6. Thee M R G #h

F4Ateh(SysClk) AIEIT 154 %kIF IR EEERIR S HIRC, FIEMEEIR %2 LIRC, S5MBIR%HE (EC
LP, XT, &% “SCS”, & 6-2). MRIEIFINIRARE, LN BV EESFRE “FOSC” (& 6-1) R
EIER 3 MIMNIIRTRR L —. REREFRTIESH—SEIFANBIRHZM T (S5 IRCF
LFMOD, & 6-2). RZRT AT =415 $ B8 (Instruction Clock):

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

HNERETSRAR N FO A B8 S BT $h AL A0S | BV D EC AR L EC E B TR E (211 FOSC). R EREIESHT
shigit, 4N "CLKOS” (& 6-3) EiFitin % PBO g PA2,

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

X Timers FgeRT, HiEAMNIRZZFIFE R, BE Timers BITHIE—ERIFEW . SLEEP #3XA4%
RHREENFRSEH. HHBENIRSSAE SLEEP R TR#HE{T8}, ADC, Timers 1 PWM Ih&EE
FER[ £ SLEEP Bf T {E.

SLEEP #RR TELFILIETT, MIESHRHMIELE, FitbikFis e EARRHIRRIMIRIRBIFTE
SLEEP &= ™ML T4,

0SC2
/Sleep
LP/XT/EC
= INTOSC SysClk
_?_ OSC1
FOSC<2:0>
8M (BEEF)
(SCS<0> OSCCON)
feal am
S=H
3 2M
16M HIRC (~ ok | 1M —
=1
Iy 500k
250k
32k IRCF<2:0>
(OSCCON)
Z| PWRT, FSCM
-
32k

F B Bishig
256k LIRC (~) {LFMOD

E 6-1 HZATh SysClk BT sHiIEHEE]
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6.1 IRFH[ERBEXFERLE
B Ih&e ZRIA
e LP: PC1 (+) #1 PCO (-) #ESMERMRIRRIR
e XT: PC1(+) #PCO (-) #F/MERATR
FOSC e EC: PC1 (+) $ZIMERESEHEAN, PCO A 1/O INTOSCIO
« INTOSC: PBO 3% PA2 #iti“t#g $Ki%h”, PCO #1 PC1 A 1/0
e INTOSCIO: PCO 1 PC1 % 1/0
XT/LP FURAEHE TN
IESO o iFgE fE&E
o X
RS R IP B $h M a 2R
FCMEN |+ g Ed:E
o XA
BRI S ARG ATHAIXT R X & (2T or 4T)
TSEL o 2 (1BSHTH = SysClk/2) 2
o 4 (355K = SysClk/4)
F 6-1 FOSC MYLEBHMVMUE EF TR
A&
SCS IRCF LFMOD OST
SysClk AGRt$hiR
(E=EE)
EC 0 - - -
HNER 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 1 000 1 -
LIRC
32 kHz 1 000 0 -
< 6-2 SysClk AR ERXA RS TR
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BFR RE ik ShifE
=% 25 B EhitBRHIR S AL (51 E)
OSTS 1= BITEINDIR G2 ~(BBhAIh)
0 = BITEABIR SR T

HIRC ready ($i7F)

ot
Bl

HTS 1=Yes

0=No

LIRC ready ($i7%)
LTS 1=Yes

0=No

MERET i CLKO Thees it 5 | B i
(X4 FOSC i#%#% INTOSC &R %)

1 = CLKO BRE$ZE PBO;

0 = CLKO BRETE] PA2;

LIRC #1 HIRC XX BUEERT 4 X M E#E0
CKMAVG | 1 = {ggk

0= XH

BE) LIRC #1 HIRC B3 X K HETHEE
CKCNTI | 1= BEzp

0= EX(BENEE)

SOSCPR | £f LIRC AHAER) HIRC FIHA%L

CLKOS

&® 6-3 FHF/ITHILARSAL
6.2  PIERET$4EX (HIRC #1 LIRC)
AEREIaATER (Internal high frequency clock, HIRC) 1 B E2#5EE] 16 MHz @ 2.5V/25°C. v hR <
[EESRR I HAE < £1.5% @2.5 - 5.5V/25°C, BETBENEN 4% @ 40 - T105 °C.

HIRC #EE £ & EMIX A E#TROE. HEIETRHESSH HIRC X ER. REFNHTEEREEE
% HIRC #HTEMEIE, thih, TAEFEEFHERERR HIRC MFRIREFIEE|%#E EEPROM MRE—
MNET. B— step £3FT 2% /128 = 0.016%HIRE . HIRC H] KEEE FHEE‘FOSCCAL EERET,
FA PRI LA BRIA RS 16 MHz 3RE4ZE HIRC $RZ (78), 8 steps RIELMHAI(~40 kHz). FHBRMAITANT:

FOSCCALJ[7:0] £ N= 16000 = N * 40
AER(RSTET$h (Internal low frequency clock, LIRC) 1 BfE#EER) 256 kHz. & Z BEIHISHIRT
HAME <16% @2.5 - 5.5V/25°C, RETLMEIE < +2% @ 40 - 7105 °C.
FEIHAIERRR R RAERTZENE LIRC 15E, LK LIRC SFIREFHE HiHE EEPROM RIEI
FEZNFT. B— step KT 6% / 128 = 0.047%HIIRE-

LIRC #1 HIRC FIHHERZ XK — #E— LIRC EHIA({EHELFMOD™&E) F/ Timer2 3N &340
$h3 (SysClk £ 16MHz HIRC), b AAEEHIEE. AT LIRC \BEERBEIK, FHit L EEAFEER,
AIiBE A LIRC k#54& HIRC BIThEE, LURZIMERIRIL2%BRE R,
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SysCIk

CKCNTI_WR1 (]

CKCNTI_SM‘ MERE (RFEH) ﬁl_
LIRC-32kHz | | |

MEAS_EN |

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

Stored in SOSCPR (Finished) [

6-2 FNERFFE

LIRC #1 HIRC 22X ES B
1. 3% E IRCF = 111, SCS = 1 ; SysClk i%#% 16MHz HIRC (H b5 Ri% B M HEE SMEK)

2. %E CKMAVG =1 ; 4 XME Y, 1% 0 R/RIRAHEL

3. i#%E TMR20ON =1 ; 8 Timer2

4. ®%E CKCNTI=1 ; FHIAROE, BRIA Timer2 srsiitt =1, R4tk =1, T2CKSRC =
SysClk for 2T; SysCIk/2 for 4T

5. KOESTRRT, CKCNTI Ba1EZE(‘CKCNTI =0"), CKMIF BEIEL(“CKMIF = 17),

6. ME(EFEE SOSCPR HFs+.
7. 3R LIRC A 32kHz, B CPU ZB1T7E 16MHz /2T T, MIEEEAYILE{EX 500.

e LIRC #1 HIRC 3z X &R, TNEXF SOSCPRH/L F17251#1TE121/E;
e LIRC #1 HIRC 3z X #AERT, Timer2 ANgE# EH b I/MZIER ;
e LIRC #1 HIRC ZX&KHEINEES IDE AL FIXERTRE;

6.3  SMERRIRR (EC/LP/XT)
6.3.1 EC#=R

MBI F IS SERRTHIRIEIZR] OSC1 BI(OSC2 A{E 1/0). & SysClk 1 EC #R3\Ff, POR s M
RERR P IREERT, EC RAAFARESEEIMATEEIR.

6.3.2 LP# XT &

LP 3¢ XT 2T, AXESEFIERSSIAZIEIRSIZIEARNEZEEE] OSC1 1 OSC2 M.
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LP &% 281202 3 R (EC, LP, XT) sz EMABMRIHFER KA %R it AT 32.768
kHz & XA &k (R AR)-

XT R BRNIE AR ERA R RSB RIRE

TNRETERIRIE XT 2 LP 81, HHRWED B 4L R M RERR P IREZRT, CPU 7£ OST i+ AEFE =
1T, XBFT XT 5 LP AtshpdfaE . XFF XT 1 LP #&3X, OST #5it%k 1,024 %0 32,768 4~ OSC1
(FRIREIN+ve if). XFF 32.768 kHz X R E&HR, OST HETELEE1#),

7
o WDT BRIFBFFTRESEZE OST FERITHEG
o OSTit#HAE, ~ZExf WDTCON 5 OPTION FESRi#TERE, BNIE~ZE FAITEINITA;

FLERTHHER (BF1ESO”, & 6-1) 521 CPU 7£ OST i+ A% SysClk i%#F AR ERRFHES INTOSC
RAHAMMITIES . EEEMEALERKIANBERT, FUREHESNTHEERIET Fr REE S S BN TH5
<, BREIMERR % 25 P =R SR 8], AT BRAREEAIN#E . B) CPU MBERR - IREE, 1§ INTOSC 1% SysClk
PITILRIES R, BIREERIAT, MAFFEIRSGRARE.

F: EC B TIRBINNEEXH, EERHEFFTEREME.

R B ZETFF -

1. FIIR1LED B 45 R M BERER IR EE ;

2. #%#2 INTOSC 1€ SysClk #1175 S EHE OST #8hT;

3. SysClk M INTOSC W T HEA—ERIFHIK, EEHMATHHTREIBRIK (LP 5 XT &2=X);
4. SysClk ]#ZJNERETEIR 5

37 2 IRBEPAZSAL(OSTS) A THE T SysClk BITAIMPAI IR TS A ARETHHIR T . = FF/E BURAT
BENTHEERT, 1833 OSTS Al E)3EE g LP 8¢ XT X TR A IR ERZR(OST)R B E L8R,

1T SLEEP 54481t OST it&f, M OSTS I§{%#FAH“0",

S {RIPRTEh LIRS (Fail-Safe Clock Monitor, FSCM, HB“FCMEN"{E&E, &5 & 6-1) AI{E A &S
IBIRH R LI EPERT R T1E . EIRH R EIRERTZR(OST)BATE, FSCM BERTH MR % 2e 6P .
FSCM &R F AN SRS (EC, LP 1 XT). EFINEBIRTHEERT, EiIERE FSCM Ihge.

MRIMNBIRHRREVRSH SRR~ 1 kHz RUATES, MFERLIEEE. B LIRC BRIL 64 =4 RAERTH,
W IR AR — D ERS, SNEPRM ARSI TSR HESRE 1, RENHERESD LA
78878 0o ZRAERTEhRYEEN 3 B HALE R AT PR AR FENR B TET, BB ERE .
MR b H EREBERT , FSCM B 51144 SysClk ¥k P ERES $4i5 H & i OSFIF . 415 OSFIE &€, OSFIF
B 1ALl SR BIEREE R R EE e Sk R AR R RE R ERE AT S AT SR AYB)EE . SysClk 1Lz T
RERE R T, B2 REGRIhER MR SRS -

F“IRCF RE ‘FSCM'EF FIHI A ERES SR, X 15 AIBMRS% AR FESNERET 9 & £ SR AT IS LABC E
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B AT i 72
9]\glgﬁtj-%¢ S SET Q
(LP/XT/EC) 3

_____________________ Roax Q
| | ‘ \
' ! R s
| LIRC 64 I I~
|| ~32kHz(*) ' ! >
' |
' |
' |
| RAERT |

—_—— e e —_——a

6-3 FSCM £H4iEE

SN, $4T SLEEP 155k Bli% SCS fife, MPERIPHZFMIGHIERR. & SCS [utiigi/s, OST HEH
BENTRT. OST E1THAE], CPU %% SysClk i£##A INTOSC R ML 1TIES . OST BhtE, #MER
PEBHEER, THRISTIRESNRESREITRIE. LB BREIERIPEY, A 85T OSFIF FRENML.

E: (R RERBUER S S PR PR PhATIE AR BT A= RS B 31, #ASE#H SCS i,
FEFF RIESHE OSTS fILAHE ZiAT8Y SysClk REGAT iR

6.4  HIRC, LIRC F1 EC BH$h YA ERE) %k
6-4 ARTEhA IR FE. A58 HIRC 3 LIRC EYIREIE L XHA(H T EE), MISSEHIMNITES
BEi% EHEIREY(E],

B R R B

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

[«
2HLIRCTRES

HIRC m
sysck | L[ ] L

6-4 [ LIRC t1#Z| HIRC FFE (E#89/EN#i&EAF EC, LIRC, HIRC ZiBIAITI#R)

7F: 3 Sysclk MEfbRTEPREYI# 2] LIRC B, FEEST OSCCON FELLHITRR S #RIE, A 8tk IN,
&N Sysclk %A 250kHz KBH5hiRIETIT. 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 EhiERT, FOSC MR AEER 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.

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

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
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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&;

FIERIRESBISAN 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 HERITIR B E 8T 9 E HA%
R0 == S

o 7£ SLEEP #XT, WDT it & Mefg. CPU M EHAN SLEEP Z R B RS 1RME. MREER
=, WARREEMEN.

o THEIEERN(IE SLEEP #&2X)T, WDT iiil¥fkx REEM(EH BT 4 REEN). ERE~E
MiatkEcE, NWEURT WDTBTE &

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 :

2'% x 27/ 32kHz = ~262 seconds.
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711 WDTHXFEHR/LE
AR K& H5ES it | E6E
WDT AR
00 =LIRC
wcksre | 01 =HIRC n
10 = LP (X% FOSC 3 LP gk INTOSCIO #&=z*)
11 = XT ({X % FOSC A XT gk INTOSCIO #&3(*)
*BUEEER, T WDT Bf#iE
WDT FE &R
0000 = 32 0111 = 4,096
0001 =64 1000 = 8,192
WDTPS 0010 =128 1001 = 16,384
0011 = 256 1010 = 32,768
0100 = 512 (ZkiA) 1011 = 65,536
0101 = 1,024 11xx = 65,536
0110 = 2,048
1=WDT{#EgE
SWDTEN o
0=WDT %A (X WDTE = 0 &)
1:LIRC=2
LEMOD C 56 kHz
0: LIRC = 32 kHz
PSA 1= SO ALEWDTE & i
0 = PSR’ SECLE Timer0 4 57izS
WDT FE48att | Timer0 Fis skt
000 1 2
001 2 4
010 4 8
PS 011 (PSA=1) 8| (PSA=0) 16
100 16 32
101 32 64
110 64 128
111 128 256
XXX (PSA =0) 1| (PSA=1) 1
* 7-3 WDT BXAFREHFSR
AR Ih&e A
WDT
WDTE o [EFHE (BSTHEZL) SWDTEN #Z4ll
o BitiES1FHl (SWDTEN)
WDTBTE WDT S EshE R E 5]
* 7-4 WDT EBHBRHE ES TS
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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 Bt$hiRE WCKSRC i£#% (4nRiE#¥ LIRC Wi LFMOD #—HikEsR), Fashash WDTPS,
PSA 1 PS —&IZE-

WNFEFELE WDT il , 7R EREREEZATER WDT, BEARSHE &R 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 5ise (
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 AN ERTR L AHE = TMRO[7:0] * Timer0_ 547

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

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

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

3. 4R Timer0 ATt TOCKI #4174, ABAEXT Timer0, Xt TOCKI B&/NEAH, S/ARMORIEER
EKo BRAF TOCKI AFEIRE Trock IFF1E, EIIER AR B IX Lo PR KA+

TOCKI =/IME B 3ty
o N 0.5 * Trock + 20 ns ToTn 55
SRR FEE
SHRBOHFEE 10 ns | B
N=1,24,..256 (BWSH)
ZH 20 #1 (Trock+40)/N FREYERAE
4 (Trock+40) " S IN=1 (FTR557)

4. %(F “7£ Timer0 #1 WDT Z B4 57EBEE" 1ES 1 EF 7.1.3;
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7.21 Timer0 HXFER/LA
BT RE E17es Hbik SiE
1= {F4E
TOON Timer0 .
! 0= %M
== i Ny - +4 ;“ e A AT
TOCKRUN SLEEP#%EE'I/'_ 1= Yes (FT$hiRIEIE SRTH)
TOCKIRIFIEIT 0=No
Timer0 EJ$hjE (TOCS =0)
00 = {554 10=LP"
TOCKSRC | 01 = HIRC 11=XT"
OFOSCRMHERATE RLP/XTHE R 5% 4E
INTOSCIOHET, BMIRHR[FEALASEIT,
ToCS TimerOi N iR 1= PA2/TOCKI (#y{n =)
0 = TOCKSRC (ER}28)
L e o s 1= TBEE
TOSE SRR R —
& 0= EF3B
PSA 1= DB ESEAWDTE D5
0 = SRR ECL Timer0 4y 5z
WDT Ea$itt | TIMERO Fi4rshtt
000 1 2
001 2 4
010 4 8
oS 011 | (PSA=1) 18 | (PSA=0) 16
100 16 32
101 32 64
110 64 128
111 128 256
xxx | (PSA =0) 1| (PSA=1) 1
TMRO[7:0] | Timer0 t+%i{&
F 7-5 Timer0 tHHxH PITHIF R
AR RS HiFss ik SEM{E
" 1= {F§E (TOIE ;&F3)
GIE g lasluiii
0= £2/*%H (MEELZFM)
TimerOi@ — [k
TOIE o 1= R
R B E L 0= %M1 (FcMafig)
ol TimerOiti 1= B&iad (835
AR BT ARAR AL 0= KRt
% 7-6 Timer0 FHTEBEFVIRASAL
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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
Ebiigs
T1CKPSA

PR1

7-3 Timer1 ZH94EE
Timer1 A{ETTRIIhEE.

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

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

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

TN MBERR P IREE, Ei%E “T1CKRUN =1” #1 “T1CKSRC # 00”, LUF Timer1 BORTHIE A 23545 Ao
B 7 SLEEP #RX TR#HE1T, BN Timer1 &5 1031%, 43FH#FNERFTA T EE.
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7.3.1 Timerl HXFER/LE
BT RE H1Fes Hhik SNE
1 = Timer1 (LttETENETMR20N=0,
3 47 22
T1CKPSA ”ﬁ’j%ﬁ Timer2AE %)
SrEeL o
0=Timer2
BEERAITICK | 1 =Yes (At4hiRAEIESETS)
T1CKRUN
R¥FIAE 0 =No
. 1= fEge
T10ON Timer1 o
imer 0= ﬂ
Timer1 Bi5hiE
00 = 54 Ri5h 10 = LP")
T1CKSRC | 01 = HIRC 11 = XTO

OFOSC MIEMALE AL LP/XT &k i%F
INTOSCIO #x, BNIRHEIEASEIT.

T2CKPS Timer2/Timer1 ¥ itk

(TICKPS) | 00=1 01=4 1x =16
PR1L PR1 FEHAZF F&1K 8 i

PR1H PR1 BEAEHFHRS 4 1L

TMR1L TMR1 it8IERSHFRR 8 L

TMR1H TMR1 H¥ERFFSRS 4 L

£ 7-7 Timerl HHXAFPIEHEESR

Gl RE S5E | i | S0E
1= fE
2 EHER (PEIE, TMR1IE ﬁﬁﬁ)
o 0= 2Fx%xHA
(REETZEM)

1= f£8€ (TMR1IE &H)

Mg S BT
PEIE 1 0= X (M)

1= {8

Timer1 5PR1[ILER Fr b
TMR1IE | Timer 0= i ()

Timer1 SPRAEE HEAR | 1= TAE ($7F)

TMR1IF .
B 0= LA

F 7-8 Timer1 FhETEREFMIRASAL
7.3.2 TMR1 FERNIE/SH4E

BREERESBIESR B 7.4.2 TMR2 SEENI/SRE .

Rev2.00 -37-

2020-11-01




Fremont Micro Devices FT62F13x

74  TERTEE 2 (TIMER2)

T2CKSRC<2:0>

InstrClk — T2CK
. — &0
: TMR2
XT — P Tit
T1CK
T2CKPS<1:0 TMR2IF
<1:0> 2
’ . EQ B
bbEeaEs =Pt
T1CKPSA TOUTPS<3:0>
PAR2ACT
BN
S —
PR2

7-4 Timer2 ZHI4EE

Timer2 JEREE, WATAT~4% PWM (G740, £ ET 10 PWM), AT LIRC #1 HIRC X
BOEH(CKCNTI=1). AIREIATE AT AL A0S S 5785 it IO e

Timer2 BIEP#E N Timer2 Fa 5350 (Fsrsnitk 79 1, 4 3¢ 16), Fasrsngsavimtiti A TiEE TMR2 &7
#%, TMR2 M 0x00 FFiRiEIEE £ 5 PR2 ILEL. DLACAT:

1. TMR2 ZE T — B EHAS (I 0x00;

2. Timer2 45 5iiasidiE;

3. % Timer2 FASABHEHIAES EAIAIZEM (1,2 ... 155 16) HHE, Timer2 ifth;

4. HETAREAL TMR2IF B 1, 2R & 5 # A0/ Sk M BERR S RRRE I BUR T-H8 R RO E4=HIL(GIE, PEIE
1 TMR2IE);

i
1. EE: HWonsSoHi4 Timerl (TICKPSA=1) B, A% TMR20N J3fi{8, Timer2 {§E53hit

#, 5 CPURTELATF SLEEP KRisthEx. tiFE kA Timer2 185k, ME XA PWM BiEHI%
E TMR2IE = 0.

2. 7§ T2CONO #{TSRIEHFLEE TMR2 H758.
3. TMR2 71 PR2 2 F/S 578, SIS, HE5 %% 0x0000 1 OxFFFF,
4. & (“TMR20N = 1", “T2CKRUN = 1", “T2CKSRC # 000") B, Timer2 ¥£ SLEEP 2\ T R#F1B1T.

Rev2.00 -38- 2020-11-01




Fremont Micro Devices FT62F13x
7.41 Timer2 XS ES[/LCE
B REs HEe ik SE
i} 1=Timer1 (LtAIEIETMR20N=0,
4 IAise o 1R20
T1CKPSA o Timer2{ B it
SrEeL o
0 =Timer2
T = F4h3 E A f-
T2CKRUN BEERATT2CK | 1 = Yes (B5hiRIAEIE S BT 4h)
REFITIE 0 =No
B A EAFN 5 2 EE B BN B A S s IaL
PR2U 1 = PR2/P1xDTy £&4{& 37 B9 B E# 2 PR2ACT
#1 PIXDTyACT
0= BHiIEREEEEH
Timer2 fg45ikt
0000 = 1 0100=5 1000=9 1100=13
TOUTPS | 0001 =2 0101=6 1001=10 1101=14
0010=3 0110=7 1010=11 1110=15
0011 =4 0111=8 1011=12 1111=16
. 3N - = NA
TMR2ON T{mer2_(F?¥VM$Hﬂ</¢1‘E 1 1:E fE
R TEFEO0) 0= XA
T2CKPS 00 =1 1x = 16
Timer2/Timer1 4} 5%
(TICKPS) imer2/Timer1§143$5itt 01=4
Timer2 BJ5HiE
000 = 54 R 100 = HIRC
001 =2 x 5L R4 101 = LIRC
T2CKSRC | 010 = 2x HIRC 110=LP ¥
011 =2xLP,XTorEC® 111=xT0O
OFOSC RHEREEE K LP/XT/EC 1= ok 1%
INTOSCIO &=, BN FFZHEASEIT
PR2L PR2 EHIZE7788K 8 1iL
PR2H PR2 BEHiEFF=E= 8 i
TMR2L TMR2 ¥ ERFFRK 8 L
TMR2H TMR2 i+ #ERSEFRSIK 8 1L
£ 79 Timer2 HHxFFITHIFESR
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AR K& H1FeS bk SiE
=)o Laadi
GIE 1= fEge 0= 2F/%xHA
(PEIE, TMR2IE &) (RRFEASSZ 52 0m)
. " 1= fERE (TMR2IE &)
PEIE M R R s
i 0= %A (EME)
Timer2 5PR2LEF | 1= {ERE
TMR2IE b 0= i (TMER)
Timer25PR2[ILECH | 1 = LA (5i7F)
TMRAF | pepa 0= AIE

7.42 TMR2 HERNIL/GHRIE
TMR2H #1 TMR2L FEEEIFHEHE . @id TMR2H B9AERE 7 TMR2H_buf RFIRERIL[EIRE, @5U8 1L

TIEBIRFF:

£ 7-10 Timer2 H{EREFIR AL

o XL TMR2 B, %1% TMR2L, kAT TMR2H RENE# 577 2] TMR2H_buf, #A/51% TMR2H. & Timer2
RIRT SR 218 SRR, FHIRE “TMR20N =0" LUE LI, SARTEIR TMR2 ZH#T 1 & NOP

4.

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

Rev2.00

i%E TMR2H
J -
TMR2<15:8> mw=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 1,/\
5 TMR2H —p
ar Q
TMR2H_buffer
g TMR2
@ 16bit
=) TMR2Lj
L —

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

BRER T, 15Tk E, BSMITEL, XSERRISBEEKINGE. W3k 8-1 Bi/r, FT62F13x
A RIE PR R TERRER AT G R R T B & MER, MASIES NN, LUEHABR I8 LVR,LVD \WDT,
Timers. PWM #1 ADC gE7E SLEEP 2\ MMRIFIEIT. —EARRBAIECE i\ SLEEP [FEE1%MH,
M ES XH .

. SLEEP 2R TR SR RECE 51

BT BE1XH?
5 <B4 (38 4E X)) Yes
LVR LVREN = 00 or (LVREN = 01 & SLVREN=1) LVREN =10
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 (IRFE TIMER2)
HIRC/LIRC/EC/LP/XT (ERFESE A EATHIIMEIRT)
ADC (25 ADON = 1 H ADC FrikRT$iR{R¥F1E1TRS, ADC BIA[IE1T)
/0 (F%3dE SLEEP BH{#E4E PWM, 0 1/0 $R#FE# N SLEEP BIRVIRES)

# 8-1 BrisSETEpIh, HMIRRATIRIEFEKIE SLEEP R\ TRIFIEIT
8.1 # SLEEP

CPU @317 SLEEP 5 < NBEIRIZR . HENBEARAT :

1. AR WDT fE&E, W WDT 89/5 735028 (AR 2 B4 WDT)FERBREHEST, HEFFIRITE.

BETARENAL (/TF) =

FHEARENL (/PF) =0,

B il

o IESHPIEDNKH;

o G0 Timer £ SLEEP TRFHE1T, MIEFTIEAAYETE0RE HIRC, LIRC S5MRIRSH2S(EC, LP, XT)
WHRFFEIT. MRFEA Timer ZEEERP BZNXH, WEMHEHRIEEIXH, BRIELEHIRE

BB B — MR FEFEITHY Timer FrfEHR
o IECHWBEFL, EEMERE THLAARESH T, FAEREHAL HRFL

5. 1/10iwO

o IR Timer2 7£ SLEEP TR#EFET, M PWM #it thig (R ¥, 2R Timer2 B&15%MHA, 4 PWM
RO IS RIS E# N SLEEP RIRVIRES

o HihHFMHiigO, BRI SLEEP 2R (EAE, REFESSHTE).

o X “ADON = 1" B ADC FriZRt$hiR{RIFE TR, ADC B3 ‘ﬁ mREREENXA, N
ADC g B zI%H.

BEENIMEIE SLEEP RET M TERIFMESR, BERENET.

A 0N
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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 .

1. WRfERE, BITREMNRATMEARE (&7 85 7.1 B PAERTR).

2. EREMMAZELN:

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

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

2. MR T1CKPSA =1 (A 5nzs N B4 Timer1, MARZ Timer2), B Timer2 FriZ BT shiRIR 11T,
tEATENfE TMR20ON = 0 (Xi#]), Timer2 {34%EE1E1T,
3. ZIR SLEEP 52 EWME X NOP 54

FRIEFHTAR (BIARMIT“HEBRSIERF) M SLEEP FhmfgRT, tbin WDT Mefigsk £ /5 i s
(GIE)AR(FRERTHOF T MR, T—&IESWFHIITHR. ATHEEEHIT, KiIR SLEEP M
Ew g NOP 54,

SLEEP

NOP /| FERB U aEmERT, NOP J&#{1T/% .
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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) |

FT62F13x

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

Rev2.00
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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

cR T X A/ RE B % R 4T

FHENET

o T HENEHBEIMSI AP EIERELL: 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

IR B

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

o RERUHIFR1-2MME
M ERERIR[E

o BT

(RETIY’

SEHA, BkEER hEARSZIEF
§4IRY ISR, 7£ RETI Z B, ERRER B AR AL

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 AR F AR L. IRAFPEERFRHMEENFTEHREW

W, STATUS &%), LARdisS XL EERBENIGINEEFRD, BUER GPR MR
5 16 4 bytes 1’E?~JIIEHT%T?%§, E B bank $£3X 16 1 bytes, MAEZEEY)H bank A&
{’%E‘E:‘”o
9.1 HETEXFERLE
B Hhht bit7 | bit6 | bits5 | bit4 bit3 | bit2 | bit1 bit 0 | EfIERW)
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 7515 1111 1111
IOCA | 0x96 | PORTA i O Z L HHiigE 0000 0000
R 91 FPETEXFERMIMIOAE
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BTR RE H17es Myt | SfifE
1= {4t (PEIE, &himh
" M FRENER)
GIE | &5t A
0= 2FHXH
(MREE A 52 220)
1= {F§E
PEIE | SMEEHER (& ST ST REAE D)
0= XHA (FZMfEE)
TOIE | TimerO g ShiR 1= fgge
INTE | PA4-INT SMERAhiT 0= %M
PAIE | PORTA i[O3 {4 it (FcMRfg)
TOIF Timer0 & P ETARR AL )
INTE | PA4-INT ShERehBfAzaS AL (1) ) :lzs (#15%)
PAIF PORTA i Ot BT FRESL T
#* 92 INTCON H#F
B RE HFEE | it SHE
EEIE EE B5eR i
CKMIE LIRCFIHIRC3Z X #5 /5T Bl 1 ¥
LVDIE LVD
—_ ok
ACMPIE | ADC H{& L # Iz A i (1)‘ T;
= X
Timer1 5PR1 i =2
TMR1IE imer j PLfC Fh (IER)
OSFIE SMNER R3S 25 AR A
TMR2IE | Timer2 5PR2ILE dhlkf
ADCIE ADC #:#r5E Y i
% 9-3 PIE1 7528
B RES H1Ees ik ShifE
EEIF EEPROM EBFEitrisiL
CKMIF LIRCFIHIRC3Z X % S AR S L
LVDIF LVD shBRARE L
ACMPIF | ADC El{EELEILECAREAL 1= Yes (§i%5)
TMRA1IF | Timer1 5PR1ItEkRE (L 0 =No
OSFIF HNERIR S B8 B BEAR R AL
TMR2IF | Timer2 5EPR2ILEEfREL
ADCIF ADC #E#15E BFREAL
% 9-4 PIR1 7558
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B RE HEee Hoik SiiE
PORTA tHi
/PAPU R N
1= 2FXH 0 = H WPUA #5341
PA4 hI#TH
INTEDG . .
1= £ 0= FHiA

PORTA I/O # =it (5 E11EH])

TRISA 1= BN CRAHFHT)
0= XHLER/THL

PORTA i [ T4t it
1= {8k 0= XH

IOCA

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

9.2 PA4-INT #1 PORTA % 0354k A B

BFR PA4-INT PORTA i O 2L it
R {XPA4 PAO — PA7 (%1A8/ N iEiE)
/0 BE TRISA[4] = 1; ANSELO[4] = 0 TRISA[x] = 1; ANSELO[X] =
HiigE INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF
fil & EARR TSR (Zik—) 0-18,1-0
EERM T No =5

% 9-6 PA4-INT #1 PORTA i O T4k iz [B] B X Bl
PA4-INT #1 PORTA i 2L R F9 A9 ER /O hilf, MAEEXT PA4 iEH. tIRIREIER, PA4-INT
BEREBITMAELE. PORTA it O E N 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 BRI &R iR OB RIM A K. HinOFREEHABEERN, PAIF ATBEESHE
FRo

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

B 9-2 PORTA 43534k
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10. PWM
P1ADT
P1AzP P1Az
NG >
PR Q
P1ADTACT
P1AzNP—\§ > P1AZN
— Pp{s “ a y/
() f
P1xyP—\§ > 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 PWMEE: 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(EA &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 FEHi= 8 i 1111 1111
PR2L 0x91 PR2 FEHAK 8 i 1111 1111
TMR2H 0x13 Timer2 #8858 i 0000 0000
TMR2L 0x11 Timer2 i+#831K 8 i 0000 0000
P1ADTH 0x14 P1A &=tbE 8 i 0000 0000
P1ADTL Ox0E P1A &5ZSEE{R 8 L 0000 0000
P1BDTH 0x15 P1B &=tk& 8 L 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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XH =0, {FaE =1 S5 (XOR) =0, [[J=H(XNOR)=1 o 2 The
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 & PWM i@i&iE BT H17aE it | E460E
B HT R BAFA 5 23 Eb A B B A S0 I 4L
PR2U 1 = PR2/P1xDTy £ & Bl R E#HZ PR2ACT #1
P1xDTyACT
0= B RBEEEHN
= EpEse =t oy 7S
P1BZM 1 ﬂijﬁﬁ (Bquer) ], 50%&Z=EE
0= IF& PWM &z
P10S 1= ﬁiﬂ:iql iOfe‘puIse) (EER
0= IEEZEEERAN
+ 10-4 4 1% PWM &EiERVIBE A ThREsEH)
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
010: BKIN = 1 110: ADC BELLEARENM A
011: LVDW =1 111: ZIEHEERE TR
PWM BFHER
P1AUE 1= MFEREHERRE, PIBEVT B3 E, PWM BE1E
B
0= LSt ERRAT, PIBEVT HIESEE, PWM ER
* 10-5 PWM ¥EXERMBFER
BT RE H17es etk | E4E
PWM %4 HFE S Hirs{
P1BEVT .
1=Yes ($ifF, HEWAEE) 0=No
2 10-6 PWM #FEE MR AL
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B TR ikl bit 7 bité | bitd | bit4 bit 3 bit2 | bit1 bit0 | EAERW)

P1BRO | 0x17 P1BSS P1ASS 0000 0000
P1BR1 | 0x19 P1D2SS P1DSS P1C2SS P1CSS 0000 0000
P1AUX | OX1E - | - P1B2SS - | - - | - [--000000

HET, SIESEIRTS "

#x
ChoO Ch 1 Ch2

PWM1 N M Aan - =ra.
[PWM1 01= iB1§ 0" 01=0
PWM2 P1BSS | P1B2SS” | - x = 21§ 1, 1x =1
PWM3 P1CSS | P1C2SS™ — Hpixxp =0, (4 “0"=0
PWM4 P1DSS P1D2SS!" Hpixxp =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 :

o 1xor2x LA

e 1xor2xHIRC

e LIRC

o 1xor2x SMEBETER (RBEH FOSC HHEMACE R LP, XT 5 EC AR 4 B%)

BEABRIREIESR FD 7.4 Timer2.
10.3 AHA (Period)

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

2K 10-1  PWM /FA7 = (PR2 + 1)*Track (TMR2 5 47E)

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

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

10.4 HZLE (Duty Cycle)

4 3% PWM RIS =EE, FHMERAY 2 x 8-bit FFsR (PIXDTH, PIxDTL) ®E. PIXDTH A5 8
i P1xDTL A1{K 8 fii. HFREBHINE Hiit, PIXxDTH #1 PIXDTL HER AT AR EHMS A

PWM k% (Pulse width) #1&5%SEk(Duty cycle) 43I 230 10-2 1 243 10-3 HHESH:

AR 102 KT = PIXDT*Track(TMR2 4 4518)

AR 103 L55K = P1xDT + (PR2+1)
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10.5 %X (Deadband) Ftia]

| PR | BKEE
D  h— " —
P1AX — — T
X X X
PIAN — —
X X

10-2 PWM ZEXHB )T [E

4NE P1DC # “00 0000”, P1Ax 1 P1AXN (/P1A) B BIE SIS =4 IR, HERATIE1E0 A 2L X "R
18], BXBKFEA SRR/ . FEX ERTES A Timer 28§04 Ao i+ BBt $hiR .

10.6 #PEFIF (Fault-Break) IThig

4 B PWM £ fE R Thae. —BREMENESN, AREMERT—EFAE, PWM L 518
RIBERE-—ERHMENRTS. TMR20N N2, BEEREEHTUATIIEEZ—:

e BKIN=0

e BKIN=1

o LVDW =1 (LVDDEB {#&¢i8#l, T LVDW HUEH)
e LVDW=1,BKIN=0

e LVDW=1,BKIN =1

o ADC FMELLEFRENM AT

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

LEBCHXx T
EDGS
PWM_BKIN | ]
LEBEN
LEBCNT 0 [1]2]3]4]5]. [. | | N] 0
28 BKIN %) . . %)
28 PWM_BKIN

# 10-3 LEB RFE

IR “LEBEN =17, FBATE LEB iHHIETE A 288 PWM #PERI EEH4AIM% . X LEB $F14%xT PWM
RN ZE AR % (BKIN) 1 ADC %k 9iEH, BSHREMLEA.
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&R RS &Hiras Hbik ShiE
ADDLY.8 | ADC fEiRI+#i255k LEB I+ #2558 8 fi
/ LEBPR9 | (£[% “ADDLY”)
ADC iEiR3k LEB{E 8 i (IERR{fiti%, ADEX =1)
ADDLY/ | (3#EiRF}E = (ADDLY+6)/Faoc)
LEBPRL | (snfREMA PWM #ithf & ADC, 7 PWM E1Tid72
FA{SEL ADDLY)
ADC fii & #0 BKIN B9 LEB f$8E4iL
LEBEN 1= {E4e (2 GO/DONE=1 Rt {THi% 4%
0= %I FETRATARILER)
LEB E5iR
LEBCH 00 = P1A0 10 =P1C
01=P1B 11=P1D
LEB fi% 5
EDGS 0= EHE
1= BB

% 10-8 LEB P& iEHR

WEERIZERT RS - SEEXZER, PIxEETUARMARSEE), mtiZEsiEiER. 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. HBPEFHERG, Timer2 BNRFILEARE
. 4 8 PWMBHAIEMNEERBHERRN, BN PWM EBHAMBESER.

10.7 PBEANMSSLEEESRNEH

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

s¥: 354 TNE PR2 A P1xDTL, PAIXDTH Z7F88, M xxxACT XA Ea] Il

/ Timer2 tHX 77588

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 R ZNR I — N R EA TSR 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,

#1888 (Buzzer) #3X — MHEER (2*(PR2+1)*Track *(TMR2 T4 $518). P1A, P1B, P1C 1 P1D ¥%
Mt 50% S LB 5K -

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 Fr & mH 128 x 8-bit #3E 5 51 DATA EEPROM HF#X, FHI FEREFX. WHIER
XA ERANEEIREANIA 100 7R ANBEIESHITI/ER], SXAIRBKEANERIN 14 byte
(8-bit), XHTRH (page mode). FFR/ARIELI T M BER, TRRHEN, UHEBROKBE
8. ESRERTERAEBIT, T CPUMITHMIES, EERHA SLEEP K.

EIRMEEE 2 MESH AR, MBIREEZERRIEA Twrireeerrom (BEEEBTNERRA 2 ~4 ms, XH]
BEfERNA 0.7 ~ 1.3 ms). GHFAEBEER, BAEEZREINNSE, BT EEPROM Xi#fT
ERRARIE. SRIESTRRRNS & ALHE N A P BTFREAL EEIF,

NI HEEE (sequential READ) (4L (sequential WRITE), FEItb&RIE/S &R 41 8 FAE R Aotk .

HZ Vpp 2 Vpor, CPU BIFJ7E 8 MHz / 2T BiRE Ti51T, ARE FTEZERKE 1.5V £A. ME DATA
EEPROM FRrEERYEE (Vop.write) Bm. TR FRZE 1 KBIRAK Voo.write 77579 1.9V #1 2.2V, 5 DATA
EEPROM & B It & KRB EFRHI(Z 1% Vopreap)o

111 DATA EEPROM H¥:HEH/LCE

E=L i RS ERcaL kil ENfE

EEDAT | DATA EEPROM ##Z

EEADR | DATA EEPROM btk

DATA EEPROM E{#gE (bit 3)

WREN3 | 111 = {8, STREEE R 000
(Hft) = XH

WREN2 | DATA EEPROM B1{EAE (bit 2)

DATA EEPROM BiiRfra{iL
WRERR | 1 = fhit (%4 MCLR 3k WDT £1ir)
0= IEE5EM

WREN1 | DATA EEPROM B{$&E (bit 1)

DATA EEPROM BHxhigE:

PONLY | 1=No ("%, AE)
0 = Yes (%%, BE)

DATA EEPROM ig#wsl{

RD 1= Yes (1R*%F 4 4~ SysClk EHA, AfF =0)
0=No

DATA EEPROM EiFHI{i
WR 1= BEI—XEREEAHRITH GcREEER0)

0= %A

#+* 11-1 EEPROM #8%F FiZHI 51758
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B RE &HFes it | E4E
1= {F&e
" PEIE, EEIE iﬁﬁﬁ)
GIE ekl ( -
0= 2FH%H
(MREE A 525200

1= {fke (EEIEEH)

PEIE 5B e
- 0= XM (TMEE)
EEIE EEPROM Sz | |- LF

0= XM (Thf)
EEPROM B+l | 1 = Yes (§ifF)
FRASAL 0=No

EEIF

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

7. RIESER (RIZETENESE Twreeerrom) &, "WR” 1 “WREN3, WREN2, WREN1” #4% B zh5E
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. HRIBELEHITHR, %t Data EEPROM BHTIERIES SR REIR.
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, RERBZIE (‘RD=1"). 2 MESHHELRE, 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) NTIERIE 2 #: FEHRFT, BHEFT. BRIFERFTRIRE bits 8517,
MRIFRMELBRFMIED A bits ER0". ATHAEBNERINEEGRE PONLY =0), HlmiZRIS
BEIITIRRIRIE. FRERMREIN, LB NIRFRINGE.

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

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

1. WIRBEIERERE.

BRFT.

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

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

7. YmIZHAEE(E.

8. i% DATA EEPROM.

9. WMRFIHIBAHBEMLRE, TNREZET).

10. BITHEIR B SR (7B RRRIZ, UBRRIZRE.

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

ADC &R AFERINE SRR 12-bit I FES . ADC AJEARRIAEE FiET, HEESE
850 kHz BIRTHEE (B 48 kHz BIRAEE, 21 ps/KHf) TNMEBEIER 12-bit iFE.

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/AN1
PA2/AN2
PA4/AN3
PA6/AN4
PA7/AN5
PBO/ANG 0110
PB5/AN7 o1

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

RS ST LLA 8 N I/O(ANX)BIEZ—B 3 PMNAIERSEH [E (Internal Vapc-rer)Z—- ADC H1ES.
I/O(PA4)k PWM fii% . 7Efil& Fn ADC S4f < [B) ] 14 N i B 5% B A3 EiPS (Leading Edge Blanking, LEB).

2 ADC 45Tk, #1/sk ADC BMELLEREERICECRS, 1 E AN PEIIREAL, F A& ErFl/
M BEERER A PSR

ADC &% B[ (Vapc-rer) B HELIEEA Voo, 3 MAESERIE(.5Y, 2V, 3V) 22—, HiET /0 A
SMERSEEIE.

ADC T FERE. 7, ADC H#udizEEa1z1T, HilE CPU ATHITRiRIES.

R ADC FE £ SLEEP TR#FiE1T, BHEE#ATHIRA Sysclk SiE 47558, NMEEIT 5B IMEERTIERT
4hiE A Sysclk B Timers, 3&1{F & %A1 Sysclk 7 SLEEP BFHMR#EFIEIT. 2 ADC HIRHE S LIRC BT,
# )\ SLEEP 5 LIRC 33 B&1FE .

% ADC BL & AfE Al %4 (PA4 5 PWM)RT, GO/DONE HEHHit 4 EHEIREMNH BN AD ik, R
E i GO/DONE 54 2.8
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121 ADC H*FHEH/LE

2l R =5H= | i | 2R
1= {5t
) | | )
IE 4 B rhif (PEIE, ADCIE, ACMPIE &
© 0= £B%H
(BETS 20

1= {4t (ADCIE, ACMPIE EF)

PEIE M S T
s 0= %] (FMelE)

e 1= {Fge
ADC e A B
ADCIE HERTTA 0= %M (TMEE)

ADC 3RSTRUTPHIFR | 1 = Yes (§i7F)

ADCIF = por 0= No
ADC HELLERITELH | 1= {FgE
ACMPIE | , .
C b 0= %M (M)
ADC EMEELRIEEH | 1 = Yes (§i7F)
ACMPIF e — 0=No
F 12-1 ADC FER{FEEFIRAS L
A RS =¥ cE S Hoht LKA

ADC %t RIRBEMAL (LSB)
ADRESL | ADFM=0: ADRESL[7:4] = 1& 4 fii (& #“0")
ADFM=1; ADRESL[7:0] = {i 8 {i.

ADC ##4EREHFHL (MSB)
ADRESH | ADFM=0: ADRESH[7:0] = & 8 {ir
ADFM=1: ADRESH[3:0] = & 4 {iL (E&%"0")

ADCMPH | ADC LLEHI{E (IX/& 8 iz, 0.4% steps)

ADC #E;R/ LEB (IEk#ft%, ADEX =1)

(tt }91K 8 iz, ADDLY.8 AEAIIL)

IEIREFE] = (ADDLY+6)/Fanc

(BnRBH PWM #ithif A& ADC, £ PWM zfTid
FEHPTSEK ADDLY)

ADDLY /
LEBPRL

ADC fifi % #1 BKIN 89 LEB {£gE{L
LEBEN 1= {Fige (24 GO/DONE=1 BFi#{THI345 /=
0= XF ERAITARILER)

LEB 55i&

LEBCH 00 = P1A0 10 =P1C
01=P1B 11 =P1D
LEB fli’% 5

EDGS 0= B
1= TB&EB
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=L

RS

I

B

CHS

ADC =g NIRIE
0000 = ANO 0101 = AN5
0001 = AN1 0110 = AN6
0010 = AN2 0111 = AN7

0011 = AN3 1XXX = (FIER Vapc-rer)

0100 = AN4

ADEX

ADC fi % &1 (GO/DONE)

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

0= H352 B GO/DONE (Biftfns)

GO/DONE

ADC #5 ¥ /8 s FRZS

1= B, PA4 3 PWM B3 A/D §%5#%
(EHRTEREBHEE)

0= BEMTERL | Rift1T8H#%

ADON

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

ADFM

A/D #E#sERIZK (S5 “ADRESH”)

1= BXF
0= AXJF

ADCS

ADC #E Bt iR
TSEL = 2T TSEL = 4T

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

ADNREF

Vapc-rer— (A EHE)
00 = AIEB Vapc-rer
01 =GND
10 = &R Vapc-rer + IMEREEE Cap
11 = SMNEBSERBE (1/O)

ADPREF

Vapc-rer + (IEBEHBE

00 = IR Vabc-rer

01 =Vpp

10 = AEB Vapc-rer + IMNEREEA Cap
11 = SMNERSEBE (1/0)

ADINTREF

AEB Vapc-rer
00=0.5 10=3.0
01=2.0 11 = (RiEE)
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AR RS = XeaE Mot SHiE
SMERRMA S (2 ADEX=1B1iER)
ETGTYP 00 = (PWM B PA4-ADC ETR) T[&5
01 = (PWM 5 PA4-ADC_ETR) 755
ADDLY.8 | ADC ZEiRIT#855k LEB 1H#(27H0%E 8 i
/LEBPR9 | (£i% “ADDLY")
ShEpfm AR (24 ADEX=1 A& )
000 = P1A0 100 =P1D
ETGSEL 001 = P1AON 101 = ADC_ETR
010=P1B
011 =P1C
ADC H{ELL iR 45 RILALE it & PWM SB&ER1ZE
ADFBEN | 1= f#8e
0= Xl
ADC F{EEL SRR 1%
ADCMPOP | 1 = ADC £8#7 8 fi < ADCMPH(7:0]
0=ADC £Ra% 8 if = ADCMPHI[7:0]
ADC B
ADCMPEN | 1 = {&8¢
0= Xl
LEB &%k /g, ADC FisEmhit#Hk
LEBADT | 1= fi% ADC #5ift
0= T % ADC %51k
#* 12-2 ADC XA F&HHFR
2 ik bit 7 bit 6 bit 5 bit4 | bit3 Bit 2 bit 1 bit0 | EfirfE
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> | ADDLYS | 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 (BECERTFEIRE ADON=0 LLXH] A/D $5#%a S aRft % )
o BEIREF

e ADCE&EH[E

o ADC ##aftshiR

o FRIREEREN

o MKIR

o ADC ZERTE{HT;AEF (Leading Edge Blanking, LEB)

o MR (FETZE)

BIE%EIE — CHS FHESRATEMNBIEEEE| AT ADC KA RFEIR . N 110 B@TIEE
TRISx = 1 #1 ANSELOx = 1 3kH & A= -

ADC 8EHE (Vaoc-rer) — ADC LA 2 NESEBEEREIERNEMNELBE: Vegrt M Vrgr—o
SEBERLUEER:

e  Vgrer+AJIZ VDD, Vgrer—Hi%E GND
MRS EB[E

RESEBEMIMNBES

INEREEBIE (Vrer+ I PA4, Vrer—J9 PA5)

Vrert# Veer~ A A A LIREZFHIAREIEE, EATUREEFARSERE, BN Veer— 5 5RHERE
GND.

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

ADC FE#ET#EFE — ADC mliBid 154 1EHE 8 MBtisnZx (&% “ADCS”, F* 12-2):

e TSEL = 2T KA SysCIk/N; TSEL = 4T BfJ5 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 Ri$hficE

HIRE R — AD HMERTEER LN FTFRAXFTHEMIEN(SE "ADFM”, £ 12-2).
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ADRESH ADRESL
ADFM=1 MSB LSB
bit7 bit0 bit7 bitd
Y

12bits ADC £&

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

12bits ADC £55R

B 12-3 ADC ##4ERIgR
12.2.1 ADC fili & FIERTEC B

ADC #4154 (ADEX = 0). PWM 58385, IO(PA4)4:255(ADEX = 1)k . Hrh, PWM 8% PA4 i
ESRRERE R B & 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 ]
i LEBCNT F| ADC fi %
9bit
LEBCH<1:0>

T2CK

ADCLK LEBADT

P — -1

LEBEN

12-4 LEB ZE#34EE

BRI LRI, FF3£(40 MOSFETS/IGBTs)SiEMREE R 2 = £ MAMRTR T, MXLBELS
MEIRE. FIAENEER(LEB)IIEE, NAERFAZE PWM it 26 A =% 98 MOSFETs/IGBTs
I 573 | A2 AT TREARETS .

LEB #1 PWM EyBtshiE % T2CK(Timer2 BY$hiE). LEB 3HATEAE], ADC {354, BEZE LEB iHhHE
H (£ “LEBPR’, % 12-2). 7E LEB {tAEHINMBE RS EEMA LEB %58, N LEB T
B O HEMABITE.
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fil & 51 IESR / HRR fil % B8

'S (FHEIR) (N/A)

/O (PA4) | (ADDLY+6) x Tap; ADDLY = LEBPR /0 (PA4)

- (LEBPR+6) x Tap LEBEN = 0; ETGSEL (LEBCH )
(LEBPR+4) x Track + 2 X Tap (Tr2ck = Timer2 period) | LEBEN = 1; LEBCH (ETGSEL Z.1&)

%+ 12-4 ADC fii %, EIRFBIERE

R BE A& (ADEX = 0), GO/DONE HIESENEMEIEsN A/D ¥k, RH PA4 3 PWM fil%k,
MA—ERIIERAE (6 X Tap” 3K “4 X Track + 2 X Tap”, B8 ] 12-4). BHMALRITIZE
ADDLY/LEBPR Z 585 7£ GO/DONE E{\L A MEAIMNVIEIR . ADC HERTERTER(ADDLY)F1 LEB ERT&S
(LEBPR)ItFE—4 9-bit 1T #1388, tit#i3&H LEBPRO #1 LEBPRL[7:0]2H/K - 1EIR 453K /5 SRAEIRFEEE IR
W70 Bl 1 x Tap BT EIIRTFF .

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

2. ADC ¥#STRATIE 2 MR &L 5.

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

12.2.2 ADC thil%%#

BEESIE ADC 4, tLinEBEhFRY ADC REEET .

o I ADEX =0 ({5$f%)Rf, AlAEIKHIRE GO/DONE = 0 3k 1t ADC,

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

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

12.2.3 il

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

B PEER A E AN A FETEEEAL(ADCIE 1 ACMPIE), fIE = ERMIME2FEI(PEIE), K&
SR A2 RHE(GIE).

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

¥: ADC #E#MEmE£BEm5%ERS DCMPH 7782 B EE#ITEL (2 17“ADCMPEN”, &
12-2), BB ADCMPOP & B LR M, 2774 tE R A ICHE 4RI B AL P AR AL ACMPIF, 1R
EHAE RIS 8 AT RMELLEE, FEIk Vrer+F1 Veer—Z [B)AIELER step 79 0.4%. 25 ADFBEN = 1
A, IS EREHE R H .
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ACMPIF E{I o

ADC_DATA[11:4] — +
E| PWM RIZFiBEE

ADFBEN ]

ADCMPH[7:0] —— —

B 12-5 ADC S{ELLEREEHIERE]
12.3 ADC R4}
SKAERTE), BIRAE(RIFRTE), SHEBKURIERNE ADC BIEREAMNBERER 0.01%REUA,
LUAZ) 12bit B9¥EE(0.024%). KAERTEFISMEREBREXEE PRI X RN T (R 12-5):
Tacq>0.16 xR (us); R BB A KQ.
W SEAERTIE] Tacq 9 2us B, SNERERBEERPHAARS 12.5kQ. NRIFEAERAIETEEF, M Taco IFmRELH
. &aRERRE T RIFERNSARBBEEME. 5T 5nA B4 SIRER, 7 50 kQAYRFRERE

174 0.25mV (2V & E B ER 0.0125%)89EFE. mXEE#BIE 100°C BY, &aiRERIGFARRS.
e, SREXEPE# /NS .

EREXEHE Taca
> 50 kQ ()
50 kO >8.0 us
25 kQ >4.0 s
12 kQ >2.0 s
<12kQ >2.0 s

&’ 12-5 FRIRIIMRRIREAS &R Taco FINT N KX F
SKAFRFEFETEIB) ISR ADC L4 N 818 B AR 8] .

RAEERIFITEINF G = BEYIHREE ADC IRER, UREBIRE A,
RIERFFATEIRILER = EIRERGHI 0 B 1 D T FHEIA, FERAHEIFRAAL FHRE(SH & 12-4).

12.4 ADC FfERH#EE

Tap 79 ADC BIRT$hE HA. 3548 1 fiL(bit) F 1 X Tap, B E2-3xTap, URBANERFEFHRE 1 X Tan,
STEH 12-bit T E & ZEAT(E) :

Taca+ (3+12+1)xTap = Taca + 16 Tap

AI{RIEEIE 12-bit FEE R SRR ER Sy 48 kHz (2~21 us/EHE).
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|f | | \| TAD1 | TAD2 | TAD3 | TAD4| TAD5; TAD6; TAD7| TAD8 | TAD9 | TAD10; TAD11; TAD12 TAD13| TADY4
I I I I I I I I I I I | | | | | gl

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 |
Lﬂé‘%?ﬁ& i i

CHoLp SHERINITF & ADRESH 1 ADRESL ADIF B
GO ;& 0
GO RE1 (BB ST A ML TE) Crotd SRR SESE

12-6 1REEEHE Tap BHA

12.5 ADC #E#HLERG)

% & ADC:
1. BEEimO:

a. %E TRISx =1, EI-5|RaHIRE]
b. & ANSELx =1, XFHFHN. 55 LhMN5E TRINEE
2. BLE ADC f&iR:
a. 1%k ADC iE#rRtohiR
b. %% ADC S£B[E
%% ADC fii % &1 k. PA4-ADC_ETR 5 PWM, Bt LEB
d. EFHEEREN
e. fFEEEELLER(FTIE)
3. BCE ADC HHfi(Aik):
a. f¥#E ADC F0/sk H{E L 5 A B
b. {EEEIME R TR
c. XKHALFPE(GFEPITHERRSIZFNIEEE)
4. ¥TFF ADC #&IR. REZFHFTF ADC f3ERTE] Tsr(~15 us), 2 Vapc-rer IEEAFRSE BIER, NFE

EFEASSEBREMNTRERE Tvrnt (BR) Tvrnt, BT 18.7) 1 Tsr BHEIRIE K E, B max(TvrinT,
Tst)o

o

Zt, ADC EEZFXAEMBEELITRIE. WIMNBEERER

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

3. FPRAFRFE Taco BHRIRER, Taca B EBKLURIEN IR ADC NS FEHEMANEBEREERN 0.01%
REUA. ZIRRT A XE, {iRiBiERES% ADC RE G (UREIRIRE A E) Tt B —EME
IEHEARA

a. XTEAME, FEHIN Taco BIE,
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b. ¥F PA4-ADC_ETR z¢ PWM fili%k , BRIEERIEE KRR ELERE, TN AEREEIRET(E)(ADDLY+6)
XTao BEKRT Taca, FEUANEEBEIIMNEIR Tacqo

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

6. BILUATHRFR ADC $EHRTTH -
a. #if) GO/DONE fi
b. ZFfF ADC A ({5 5E H HRET)
7. iEERADC ##stR
8. MMHNHE, 7Bk ADC dEHRSTA sk BIEL B R BIFREAL .
p
1. 2%k GO/DONE #1 ADON #E[E]— & 725(ADCONO)H, {EFRKERZE .
2. ADC #igd iR FRINRMART, TAIENACE. 27 ADON = 0 B TE

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

BANKSEL ADCON1

LDWI B'01110000’ ; ADC LIRC clock
STR ADCON1

BANKSEL TRISA

BSR TRISA, 0 ; Set PAO to input
BANKSEL ANSELO

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

LDWI B’'10000001’ ; Right justify,

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

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

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

13.1 TOUCH fiisi%i@hiae

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

o %Ik 8 Mk

o BIIMESEBRR Crer HTREE (FEFF 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 £ [XiZEfRiP 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 XA

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

BEE R G oh Sysclk SRERAVIEM, IHFEWMERIEM. B2 Sysclk AT, ST EESZEEETE
B8, MMfE CPU AILAE RFEN SLEEP 2. LEXBWMAMMEER, BEBAT, ERLTNE
SRR TEITE, —MAEESENIRERKIRA. FT62F13x £ 16MHz / 2T BNRE TIIFEMRE 190
HAMIPS, AIATIFEREE~mZ—.

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, {RINFERABI LIERRA ~ 8 pA.

B ERcaLl it | EAE

ROMLPE | 1&RINFEER

378y

o = |3
T

Ed]
Xl

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/GPR it
w TIESEFSR
b 8-bit 7788 R / RAM FR Ay itk
|/ Imm (k) M EN#
X AR, EAI 01
d HirgfFanikiF

1= EREMEIFFR R/RAM
0= ZREFHEIW

N FE a3 bk

PC Rt

IPF B FRER AL

ITF BT FRAR AL

TRISr TRISr ZF7F2%, rAJ A2 A B, C
C AL /B

HC B3 i VAV AE XY s

z 0 fRSAL

+* 16-2 BIEWBFE

BFR R BiFeR it | E4E
OfREfL: BEASPHEIZENERAE?
z 1=Yes
0=No

Fir 1 FEL (ADDWR, ADDWI, SUBWI, SUBWR):
ERNBARAESALE Tk B2

HC

1= AL, SREA

0 = Riftf, sifE

HtL / & (ADDWR, ADDWI, SUBWI, SUBWR): %
c HEESMESE TH A ER?

1= #I, |ARMBAL
0 = RIELL, BT

® 16-3 IHEIRTIREAL
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17. 45FkIhEEE 528 (SPECIAL FUNCTION REGISTERS, SFR)
B 2 M5 IhEE F E RS (SFR):
o WRWELEFESE: HRIPFESRJIEILE (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 )

' Cancel |
B 171 | IDE & ENVBRHEESFS
-7 2020-11-01
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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$h”, PCO #1 PC1 A 1/0
e INTOSCIO: PCO %1 PC1 A I/O
CPDB DROM £ [XiE{RiF X 7]
CSUMENB | f2Rzsia#sis fddiF o ge XH]
5 SRt 5 Z%At4h SysClk Bt X Z (2T or 4T):
TSEL o 2 (354 B}4h= SysClk/2) 2
o 4 (352 B3%h= SysClk/4)
USRI AT Eh IS5 88
FCMEN o {EhE fEgE
o X[F]
XT /LP JURBt$H BT
IESO o fEEE 5413
o X[
L TRISx = 0 (M fFRE) B, i PORTx B MR EE
RDCTRL | e MiNGi7TEsR M
o MHiTEES
LVR
o fFEE
LVREN o Xi X ]
o 3E SLEEP ##5{ T {#AE
o BiT1ESEHl (SLVREN)
IRBTE EXIESENBEVBHEE E3%0!
MRBTE MCLRE EIE&#IRKEE XA
WDTBTE WDT LB LECE XK
LVRS 718 Veor BBIE(V): 2.0/2.2/25/2.8/3.1/3.6/4.1 25
FSECPBO | PROM X 0 (1k x 14) 1&/B{RP ES%i
FSECPB1 | PROM B3[X 1 (1k x 14) E/B1R3P XA
FSECPB2 | PROM B3[X 2 (1k x 14) E/B1R3P XA
= 171 VIR ELESESS (H IDERE)
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17.2 HBPEES

RPR&ER, AR INEES FRR(SFR)IMTE 4 I bank H1. FEi B F 281, LS IREIMEMAY bank.

0x000
BANK-0
___Ox07F
0x080
BANK-1
___OxOFF . SFR
0x100 SPACE
BANK-2
___Ox17F
0x180
BANK-3
___OxIFF _

E 17-2 @S

EREYIH bank BHFEZIINYIES, Ek—LERE SFR EIFFME7E 4 1 bank F1, LUR D UIHIRLE,
XL 4 4 bank I BHNFEFRERRLH.

it B bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
0, 80, 100, 180 | INDF £/ FSR WA B B\ FME=[H#HITIHD AEESER) XXXX XXXX
2,82,102,182 |PCL RFITHE (PC) R 81 0000 0000
3,83,103,183 |STATUS | FSRB8 Pacef) | mF | pF | z | Hc | ¢ 0001 1xxx
4,84,104,184 |FSR B S et HF e XXXX XXXX
A, 8A, 10A, 18A | PCLATH — = = BFITHE (PC) &5 iz ---0 0000
B, 8B, 10B, 18B | INTCON GIE PEIE TOIE INTE | PAIE | TOIF | INTF | PAIF | 0000 0000
0x70 - Ox7F XXXX XXXX
OxFO - OxFF
05170 - Ox17F A3t BANK SRAM [X
0x1F0 - Ox1FF

£ 172 4/ BANK 5SS EE
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Hodk AR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE

0 INDF 5/ FSR AR HIBFMESEHTIHE (EYIESER) XXXX XXXX

1 TMRO Timer0 it+#12% XXXX XXXX

2 PCL Rt #ERIK 8 (i 0000 0000
3 | sTaTUS | FSRBS PAGEM:0) | mF | PF |z | He | © 0001 1xxx
4 FSR EIES RS B FS XXXX XXXX

5 PORTA PA7 PAG PA5 PA4 PA3 PA2 PA1 PAO XXXX XXXX

6 PORTB PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO XXXX XXXX

7 PORTC - - - - - - PC1 PCO | -——-- XX
8 P1DDTL P1D G=LE&HFaR1K 8 i 0000 0000
9 P1DDTH P1D &=tk &HHFSHES 8 1 0000 0000
A PCLATH = = = EFITHsES 5 udifFss -—-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 A=LE HFSRK 8 0000 0000
10 | P1CDTL P1C H=tb&HFSHRE 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 {i 0000 0000
14 | P1ADTH P1IA =L HEFRS 8 U 0000 0000
15 | PIBDTH P1B A=tk HEFRS 8 U 0000 0000
16 | PICON P1AUE P1DC [6:0] 0000 0000
17 | P1BRO P1BEVT P1BKS [2:0] | P1BSS [1:0] | P1ASS [1:0] 0000 0000
18 | WDTCON - WCKSRC [1:0] | WDTPS [3:0] | SWDTEN | -000 1000
19 | P1BR1 P1D2SS [1:0] | P1DSS [1:0] | P1C2SS [1:0] | P1CSS [1:0] 0000 0000
1A | P1CDTH P1C A=tk FSHES 81 0000 0000
1B | MSCONO - | - |RomLPH CLKOS [ SLVREN | CKMAVG | CKCNTI [T2CKRUN | 0001 0000
1C | SOSCPRL SOSCPR [7:0] 1111 1111
1D | SOSCPRH - - - | - SOSCPR [11:8] ———= 1111
1E | P1AUX - - P1B2SS [1:0] P1CF2E | P1CF2 | P1DF2E | P1DF2 --00 0000
1F | TOCONO - - - | - TOON | TOCKRUN| TOCKSRC [1:0] ----1000

20-3F SRAM BANKO, (32 Bytes) 32t 0x20-0x3F XXXX XXXX
40-7F SRAM BANKO, (64 Bytes) #1321t 0x40-0x7F XXXX XXXX
% 17-3 SFR,BANK 0
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i 2R bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 sifE
80 INDF £ FSR IR E X HIBREES#HITIHE EMIESERE) XXXX XXXX
81 |opTioN | /papU | INTEDG | Tocs | TosE | Psa | ps2 | pst | pso | 11111111
82 PCL R #=RIK 8 0000 0000
83 | sTATUS | FSrBs | PAGE[1:0] | me [ P | z | we | ¢ 0001 1xxx
84 FSR [EESUIEST HFeS XXXX XXXX
85 | TRISA TRISA [7:0] 1111 1111
86 | TRISB TRISB [7:0] 1111 1111
87 | TRIsC - - | -1 -1 -1 - | mwscpng [ -—- 11
88 | PSRCB1 PSRCB1[7:0] 1111 1111
89 | wppa WPDA [7:0] 0000 0000
8A | PCLATH - = = R8RS 5 upirs ---0 0000
8B | INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF | 00000000
8C | PIE1 EEIE | CKMIE | LVDIE | ACMPIE | TMRIIE | OSFIE | TMR2IE | ADCIE | 0000 0000
8D | WPDC - - - - - - WPDC[1:0] | -—-——-—- 00
8E | PCON LVDL [3:0] LVDEN | LvDW | /POR | /BOR | 0000 0xqq
8F | osccoN | LFMoD IRCF 0STS | HTS LTS SCS | 0101 x000
90 P10E P1COOE P1BOOE | P1A2NOE | P1A20E P1A1TNOE | P1A10E | P1AONOE | P1A00E 0000 0000
91 PR2L PR2 [7:0], Timer2 B A& 251K 8 i 1111 1111
92 PR2H PR2[15:8], Timer2 AHiZEFES 8 L 1111 1111
93 | wpuc - - - - - | - | wpucpog | -—-- 00
94 | Psrcc - - - - 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 | P1POL Picop | P1BoP | P1A2NP | P1A2P | P1ATNP | P1ATP | P1AONP | P1AOP | 00000000
9A | EEDAT EEDAT [7:0] 0000 0000
9B | EEADR EEADR [7:0] 0000 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
9F | PSINKC - - - - - - PSINKC [1:0] | —--—-— 00
AO0-BF SRAM BANK1 (32Bytes), #3EHbilk 0x00-0x1F XXXX XXXX
CO-EF SRAM BANK1 (48Bytes), 4721t Ox80—OXAF XXX XKXX
FO-FF SRAM, ij7/a] BANKO’s 0x70—0x7F XXXX XXXX
2= 17-4 SFR, BANK 1
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it B bit 7 bit 6 bit 5 bit 4 bit 3 bit2 | bit1 bit 0 SifE
100 INDF £ FSR BB HIBREESHITIHE JEMIESERE) XXXX XXXX
101 | RXRSM = | - | rsvh1 | rsvhix | RsasT |RsBsT | REB | Rspata [ --000010
102 PCL R #=RK 8 0000 0000
103 [status [FsrB8 | Pacerg | | pF |z | He | 0001 1xxx
104 FSR [EES UIEST H S XXXX XXXX
105 | ODCONA ODCONA [7:0] 0000 0000
106 | ODCONB ODCONB [7:0] 0000 0000
107 | ODCONC - | - | - | - | - | - | ooconcroq | -—--- 00
108 = = XXXX XXXX
109 | P1PoL2 | P1D2P | P1D1P | P1DOP - | - |Picie|Pipr| - 000- -00-
10A PCLATH = = = R8RS 5 upiEs ---0 0000
10B | INTCON GIE PEIE | TOIE INTE PAE | TOF | INTF | PAF 0000 0000
10C | PSRCB2 - - - - PSRCB2 [3:0] ———— 1111
10D | wPUB WPUB [7:0] 0000 0000
10E | WPDB WPDB [7:0] 0000 0000
10F | PSINKB PSINKB [7:2] | - 0000 00—-
110 | LVDCON - LvDP | LVDDEB | LVDM[2:0] ---0 1100
111 ADRESL AD BHEE RIEBMAL XXXX XXXX
112 ADRESH AID BHMERSEYAL XXXX XXXX
113 ADCONO = CHS[3:0] | ADEX | GO/DONE| ADON -000 0000
114 | ADCON1 | ADFM ADCS [2:0] ADNREF [1:0] ADPREF [1:0] 0000 0000
115 | ADCON2 | ADINTREF [1:0] ETGTYP[1:0] | ADDLYS | ETGSEL [2:0] 0000 0000
116 | PRIL PRA1[7:0] Timer1 A% % 31K 8 fi 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 T1CKSRC[1:0] —-—-0 0000
11B | P1OE2 P1D20E | P1D10E |P1D0OE - - P1C10E | P1B1OE - 000~ -00-
11C - - e
11D - B
11E | ANSELO ANSELO[7:0] 0000 0000
11F = = XXXX XXXX
120-16F SRAM BANK?2 (80 Bytes), 132t 0xBO-0xFF XXXX XXXX
170-17F SRAM, ijjja) BANKO’s 0x70—0x7F XXXX XXXX
%+ 17-5 SFR, BANK 2
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it B bit 7 bit 6 bit 5 bit 4 bit3 | bit2 | bit1 | bito ShifE
180 INDF £ FSR BB HIREESHITIHE JEHMIESERE) XXXX XXXX
181 SECCODE Ai%E, 13.56M HIRC BUEEBIFAEAL XXXX XXXX
182 PCL R H=RK 8 0000 0000
183 | STATUS | FSRBS PAGE[1:0] | me |, | 2z | v | ¢ 0001 1xxx
184 FSR EES RS B FS XXXX XXXX
185 | LEBCON | LEBEN LEBCHI[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 = = = EFITHES 5 upifFss ---0 0000
188 | INTCON GIE PEIE | TolE | INTE | PAIE | TOF [ INTF | PAF 0000 0000
18C - = e
18D E = -
18E | MSCON1 = | HIRCM | - ——- 0
19F | LVDTRIM - LVDADJ[3:0] - -100 0-—-

1A0-1EF . ———— ————
1F0-1FF SRAM, i518] BANKO’s 0x70-0x7F XXXX XXXX
#F+ 17-6 SFR, BANK 3

5I:

1. INDF T 24MEFHfF28;

2. RBERSRFEELI;

3. FAEMNKRIUMBFFER[HITEIRE;
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17.3 STATUS ZFES8

B WS ke it | EfE

FSR 7885 8 i, 5 FSRAMK— 9 (ilSFss,
EEESURER, 0 B 174,

F 178377 1% X (bank )iEFE (L

00 = Bank 0 (0x00h — 0x7Fh

PAGE 01 = Bank 1 (0x80h — OxFFh

10 = Bank 2 (0x100 — 0x17F
(

FSRB8

11 = Bank 3 (0x180 — Ox1FF

R ARE AL

/TE 1= EHE, #1477 CLRWDT 5 SLEEP 54
0= %4 WDT #BatiH
B ARE L

IPF 1= FES{MFHMNITTCLRWDTIES

0= #1477 SLEEP 5%

OtriEfi: BAFKIPHEEEMERAE?
Z 1=Yes
0=No

AL/ L (ADDWR, ADDWI, SUBWI,
SUBWR): & BB MR RSN A S TR s 62
1= L, KRB

0= KL, &L

#{L / &4 (ADDWR, ADDWI, SUBWI, SUBWR):
FERNEESMLE THASEN?

1= L, KRB

0= KL, &L

HC

= 17-7 Status HEHR
e
1. EIHEFFee—#F, STATUS REFERB A LUEAEMIESHBEIRES FaE. BUR—%=00 Z,
HCd‘cCﬁE’H 4L STATUS {EHBE#rEFeE, BAX=(MHEREFHZEIE, Z. HC fuc

NMRAZFZEEREWMATHE 1 30F 0. AT, HIIT—RKLL STATUS 1E R BIirEEREHIES
STATUS E’\ngﬂﬁ‘é’—ﬁ%ﬁ,ﬁ.ﬂ?ﬁ—ﬁo

2. #i H21EMH BCR. BSR. SWAPR # STR #543ki%1E STATUS H#EF3.
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17.4 PCL #1 PCLATH

FEFX 4% Page0 (2kW) #1 Page1 (1kW).7E Page0 BIRE (Ox7FF)i5&8463| Page1 BIFF3k (0x800),
M7 Page1 BYRE (OxBFF)I%[E;RZ| Page0 FIFFsk (0x000). FA-TIESHUBIITEE A 11 i, REESHE
2kW, EFEitsFFEEMN— page Bk3EEH—1 page B9 LIUMP #01 LCALL E&hitigsd, NERE
PCLATH LUES#sh BN Y Page0 5% Pagel1. M Page0 ##hE| Page1 BIIEFRGIINT

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, &
ATEERE. KESult, PC#4#E 0. B 17-3 B/x T RKE PC EHFREPIER

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 HF&725 8 Bin S FRa B SR RIRMEIZF 11838 PC[11:8]f#k PCLATH A& .
E L AE IR RS 4 (% BN PCLATH HEERELIEFITHE PC MEBRE.

H LIUMP {54 B iBid @21t 828 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
REMKEKRT 255 Fi5<, HMREFMEI[HUAE 8 ALAERATFIEM OxFF iHi#iRE E 0x00, ABATE
F|RFRAEIRHIE SR A B ARl 2 (8] & £ IR EIRY, PCLATH @ uiEiE

INDF REMIEGAEREHE, % INDF 7 THbg 74 aE St

R INDF H 5589184, SRR HiLFES 7585 (File Select Register, [FSRB8, FSR])FfikE]
BB TR ITEEL. [Bl3EX) INDF #HTiSRIEIFIRE 0, [B)3EX} INDF #HTE (B SH=RIE(T RS M
KSIRENRL)

Rev2.00 -80 - 2020-11-01




Fremont Micro Devices FT62F13x
18. HSHMH
18.1 RS H
TAEREE (BMEZR). ..o, ~40 - "85°C
TAEREE (TMEZR). oo, ~40 - 7105°C
TAE R CRZE TR e, 40 — 125°C
TR B e, ~40 - T125°C
EE,}}E EE,}:TE ..................................................................................... Vss-0.3v - Vss+6.0V
T T INEE E et Vss-0.3V — Vpp+0.3V
past
1. B bR “WRIRSH” B ERSERE, ATEESXT S AIEmRK AR,
2. FRAESIEUER, FTAFFMERMIR S 25°C, Vpp =1.9 - 5.5V,
3. ATHRMEMEEETSEE, FIERELEIRERE, BR%E 1 R0, EORER
25°C,
18.2 T {E4si
28 Min Typical | Max | Bfi &
-40 -85/105°C,
- - 8 MHz
VDD =1.9-55V
Fsys (SysCIk) 2T/AT
-40 -85/105°C,
- - 16 MHz
VDD =25-55V
2T - 125 - ns
SysClk = HIRC
A 4T - 250 - ns
84 EH (TINSTRCLK)
2T - 61 - VS
SysClk = LIRC
4T - 122 - VS
TOCKI 0.5 * Trock + 20 - - ns T4y 5
SRR T E 10 - - ns | BWSHH
TOCKI ¥ \ & HA Max. 20 and - - ns |N=1,24, .., 256 (F55HME)
DAL (Trokc+40)N 2,4, ..., N3 50
L ERRIFATE (Tora) - 8 - ms | 25°C, PWRT disable
INERE LB TEE (Twmewrs) 2000 - - ns | 25°C
WDT B (Twor) - 1 - ms asnte =1:32
i Trock =35H TOCKSRC FrikRIBTsh B HA.
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18.3 POR, LVR, LVD
LHBE{r (POR)

4 Min Typical Max B{r £
lpor TAEEER - 0.14 - WA 25°C, Vpp = 3.3V
Vpor - 1.65 - V 25°C

REESSL (LVR)

S Min Typical Max v L dan

lvr TAEERIR - 16.2 - uA 25°C, Vpp = 3.3V
1.94 2.0 2.06
2.13 2.2 2.27
242 25 2.58

Vivr, LVR BJ{& 2.72 2.8 2.88 \Y 25°C
3.01 3.1 3.19
3.49 3.6 3.71
3.98 4.1 4.22

LVR delay 94 - 125 us 25°C, Vpp = 1.9 - 5.5V

{REEERM (LVD)

Ee Min Typical Max ==K v2 %14
lvo ZYEER TR - 21.4 - HA 25°C, Vpp = 3.3V
1.16 1.2 1.24
1.75 1.8 1.85
1.94 2.0 2.06
2.33 2.4 2.47
Vivo, LVD Bi& 2.62 2.7 2.78 \Y; 25°C
2.91 3.0 3.09
3.20 3.3 3.40
3.49 3.6 3.71
3.88 4.0 4.12
LVD delay 188 - 250 ns 25°C, Vpp = 1.9 - 5.5V
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18.4 /O IxOEEER
B Min Typical Max B{r £
Vi 0 - 0.3*Vpp |V
Vin 0.7* Vpp - Voo v
IRELTR -1 - 1 WA | Vpp =5V
PB2-7, PCO-1 LO - -3 -
JEEL T PB2-7, PCO-1 L1 - -6 - A 25°C, Vpp = 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. Viop = 5V
(Sink) PA2, PB2-7, PCO-1 | L1 - 53 - mA Vou= 0.5V
PAO-1, PA3-7,PB0-1 | L2 - 55 -
Bt iva:: N - 20 - kQ -
Thiea e - 20 - kQ -
ik vi:z - 100 - kQ | EIEHfERE LRI
THisE M - 100 - kQ | THL
18.5 TAEHERE (o)
s SysClk Typical @Voo'” By
2.0V 3.0V 5.5V
16 MHz - 1.244 1.320
8 MHz | 0.588 0.875 0.924
ERER @D)- oy 4MHz | 0.463 0.687 0.706
2MHz | 0.349 0.403 0412 | mA
1MHz | 0.220 0.256 0.260
32kHz | 0.024 0.032 0.033
RINFEIER (2T) - Iop 32kHz [ 0.007 0.008 0.009
Sleep 13, (WDT-OFF, LVROFF) - 0.072 0.092 0.128
LIRC 32kHz | 1.077 1.468 1.582
Sleep #&=, (WDT ON, LVR-OFF)
LP 32kHz | 20.360 | 23.570 | 28.050
Sleep #&=®, (WDT-OFF, LVR ON) - 11.475| 15520 | 20.978 WA
Sleep #&3, (WDT ON, LVR ON) - 12.402 | 16.792 | 22.286
Sleep &3, (WDT-OFF, LVROFF, LVD ON) - 17.425 | 20.805 | 25.274
i Sleep &3 lsg BIMIAFM A 10 RERIMARAHIMNBTHZ] GND.
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18.6 MPIEIRZER
AP RINIR%ES (LIRC)
it &4 9 LIRC 1%&# 32 kHz (LFMOD=0).
i Min Typical Max B ey
SNERE 30.4 32 33.6 kHz | 25°C, Vpp = 2.5V
-2.0% - 2.0% - -40 — 85°C, Vpp = 2.5V
R AT e . 2 o0
-2.0% - 2.0% - -40 — 105°C, Vpp = 2.5V
R SR L R A L SE -1.0% - 1.0% - 25°C, Vpp = 1.9 - 5.5V
lure TYEERR - 1.3 - WA | 25°C, Vpp = 3.0V
BiEtE - 4.6 - Us 25°C, Vpp = 3.0V
AR SR %= (HIRC)
S Min Typical Max B4r L dan
MERTEE 15.84 16 16.16 MHz | 25°C, Vpp = 2.5V
-7.0% +4.0% 5.0% - -40 — 85°C, Vpp = 2.5V
MERE I LEE
R 7.0% +4.0% 7.5% - | -40-105°C, Vpp = 2.5V
R R R AT L SE -1.0% - 1.0% - 25°C, Vpp = 1.9 — 5.5V
lire TIEEER - 40 - WA | 25°C, Vpp = 3.0V
B EhEtE] - 25 - us 25°C, Vpp = 3.0V
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18.7 ADC (12 bit) 1 ADC VREF
ADC (12 bit)
S Min Typical Max B %
ADC TAEEE Voo 2.7 - 5.5 Y,
- 85 - }JA VREF+ = VDD =27V
ADC Iﬂffﬁ,iﬁ IVDD - 95 - }JA VREF+ = VDD = 3.0V
- 125 - |JA VREF+ = VDD =55V
BHIEINEE Van VRer— - VRrert \Y
INERSEBE Vrer - - Vop \4
Pk ES - - 12 bit
MMRE EL - +1.0 - LSB | Vrer+ = Vpp = 5.0V
%ﬁﬁi}%% EDL - + - LSB VRer— = GND
RiZIRE Eorr - + - LSB Vrert = Vpp = 5.0V
igfﬁl%% EGN - T - LSB VREF_ =GND
Eiath B # TAD - - us Vgert+> 3.0V, Vpp > 3.0V
SEHRRTSPE - 15 - TAD
FRERTE (Tsr) - 15 - us
RAEERE (Taca) - 22 - SE3
LR ERFET (ZAl) - - 10 kQ (=)
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
1.5 -
—_— 1 [ T
D 05
= o :
% ‘05 1 | T T ‘
-1+ -
1.5+ _
_ | 1 | | 1 | 1 1
2O 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
—_— 1 r B
o 05
) P
ZI TP | |
S0l T P i WMW“LMMW ,
- Wﬂ , N
15 i
-20 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
18-1 DNL and INL @ VREFP = VDD =5V, FADCLK =800 kHz
Rev2.00 -85 - 2020-11-01




Fremont Micro Devices

F149iRZE DNL

typical DNL Error (LSB) @ Vpp =5V

FT62F13x

Vrers 0.5 2 3 Voo
I:ADCLK
<800k 1.0 0.5 0.5 0.5
g\ 1.5 1.0 1.0 1.0
2M 4.0 2.0 1.5 1.5
4M - - - 4.0
M4IRE INL
typical INL Error (LSB) @ Vpp =5V
Vrer+ 0.5 2 3 Voo
I:ADCLK
<800k 1.5 1.0 1.0 1.0
g\ 2.5 1.5 1.5 1.5
2M 4.0 2.0 2.0 1.5
4M - - - 4.0
ADC Vger
S Min Typical Max B4r M
0.492 0.5 0.508 V
HEBLSEBE Vancrer 1.992 2 2.008 \
2.988 3 3.012 \
Vapc-rer = 0.5V - 400 - HS
FRERTE Tyrint - 600 - us | Cexr = 14F
Vapc-rer =2.0V ~ 450 B HS
T2 RTIE) Tvrint - 800 - us | Cexr = 14F
VADC—RE\F =3.0V - 450 - us
FREFTIE Tyrint - 1200 - us Cext = 14F
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18.8 Program #1 Data EEPROM

S Min | Typical | Max B £
Vop.reap | Program/Data EE B JE Vpor - 5.5 \% -40 — 85/105°C
Voownire Program EE BHE £ 25 - 55 v 40— 85 / 105°C
Data EE GHE[E 1.9 - 55
100 k - - 25°C
Program EE #/5x# 40 k - - 85°C
Nexs 10k - - oycle 105 °C
1,000 k - - 25°C
Data EE #/5)X# 400 k - - 85°C
100 k - - 105 °C
1k REEE
20 - -
Program EE #iE{Ri% @85°C
10 B B 1k XEER
Trer F @ 19,_5,) 0(.:—.
20 _ _ 10k /Ajg'—ﬁ)ﬁ
Data EE #iBR#F @8 ©
10 _ _ 10k REBE G
@ 105 °C
. 2.0 - 4.0 {5 8E B ShiEER
TwriTe Data EE EHE] 0.7 - 13 ms T FR——.
IproG Data EE 4miZEIR - - 300 HA 25°C,Vpp =3V
18.9 EMC %4
ESD
S8 Min Typical Max ==K v &
VEsp HBM 8000 - - \ MIL-STD-883H Method 3015.8
VEsp MM 400 - - \ JESD22-A115
Latch-up
S8 Min Typical Max ==K v E3ad
LU, static latch-up 200 - - mA EIA/JESD 78
EFT
S8 Min Typical Max ==K v &
Verr 55 - - kV Voo (5V) 5 GND [BIfJEBE: 1uF
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19. F54E
E: SMEETEMNE, EE, K%~

FT62F13x

17.0

16.5

16.0

Fosc (MHz)

15.5

15.0

1.0

2.0 3.0 4.0 5.0

VDD (V)

6.0

B 19-1 HIRC vs. Vpp (Ta = 25°C)

34

33

31

Sosc (kHz)

30

29

28

1.0

VDD (V)

Rev2.00

B 19-2 LIRC vs. Vpp (Ta = 25°C)
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lop (mA)

20 gy R |

Fosc (MHz)

19-3  Ipp vs. Frequency (2T, Tp = 25°C)

<
2
o
c
g
B
3

o 5.5V
o

o — —3.3v
7]

- = =20V

0.0 ! i : i i i . .
-40 -20 0 20 40 60 80 100 120
Temperature (°C)
& 19-4 Sleep Current (Isg) vs. Temperature
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D """"':""""'f """"" e R ——— -Fl:iil’ﬂ"‘""""
T .—.no‘t v-'rvv
| S I L tE-ZN
< 40 B e
£ é
S | —105°C
(o] | |
- _60 1 J 1 1 L _J:_ L L a4 i - = 850(:
§ § 25°C
i i LA NN NN ] _400(:
-80 __________4_________1_________._________4_________L________4;_________L_________L________J_________i
-100 . i i i i . i i i .
4.0 41 42 43 44 45 46 47 48 49 50
VOH (V)
19-5 IOH VS. VOH @LO = -3mA, VDD =5V
0 !
Il:l.lll..:l-l-“:*......i.......: ...... i
| . - e i B I ! L}
L J S S A — A SN SR E—
= |
5 i —105°C
(o] | | |
= _60 £ J L 1 i. .J:. L L 4 i - = 850(:
o s 25°C
i i i sssnss _400(:
T
-100 i . . . i i . . . i
4.0 41 42 43 4.4 45 46 47 48 49 50
VOH (V)

Rev2.00

E 19-6 IOH VS. VOH @L1 = -6mA, VDD =5V
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FT62F13x

S
E | |
T | | - 105°C
@] : : | | | | : .
i i i i i i i i i i 25°C
i i i ssssss _400(:
-100 . . . . i . . i . |
40 41 42 43 44 45 46 47 48 49 50
VOH (V)
19-7 IOH VS. VOH @L2 =-1 8mA, VDD =5V
g
E | |
T | | - 105°C
@] : . | | .
= 60 | J i b 4 L i P T T 85%C
| | - | 25°C
i i i ssssss _400(:
-100 . . . . i . . i . i
40 41 42 43 44 45 46 47 48 49 50
VOH (V)

Rev2.00

19-8 lon vs. Vo @L3 = -24mA, Vpp = 5V
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100 - it REEEE !
80 b R ERER FEEEEE
E S
- : ’ . / ......... 40°C
o] : : : L = :
= 40 | | N S St : 25°C
: : : — : _ .
. _= B5°C
§ § = ‘ —105°C
20 _JEi ________________________________________________________________________
0 . i i i i i i i . .
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
VOL (V)
19-9 |o|_ VS. Vo|_ @LO = 35mA, VDD =5V
00
80 b e T
<
E
-
o

VOL (V)

Rev2.00

E 19-10 |o|_ VS. Vo|_ @L1 = 53mA, VDD =5V
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100 1 s A R ;
S 1 I
! ! ! Lo
8O g S S S R - - '
! : ! Lo
S S e
! L
. =
I e e e T S B
£ ; _ -
hr / O _40°C
(o] ! ! S
- 40 +--—--—--- J: _________ i _________________ J:/ ____:L ________ R, O E . 250(:
: : s : .
| ] z~ | 85°C
| oz | —105°C
20 7 e T
0 T T T T i T T T T 1
0.0 0.1 02 03 04 05 06 07 0.8 09 1.0
VOL (V)
E 19-11 |o|_ VS. VOL @L2 =55mA, VDD =5V
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20. HEER

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

SOP8

Rev2.00

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°
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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

Rev2.00

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)
- 96 -
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H:

y

HH HHH

-

~
N
\
/
/

e
Ve

/
[ +
\

N

~_ -

_—

4
I

110

f— @

TEHEHEEH

ol mT=m

®2.040.05 DEP 0.1+0.03/-0.05

_‘
—

\\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 | \
T A A A AE HfAza = = -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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rhh iy

b

s Bl e B e B i

)

|

El

LT AL A A R Ay

SECTTION B-B

Dimensions (mm)

Dimensions (inches)

Rev2.00

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 -
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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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granted by implication or otherwise under any patent rights of Fremont Micro Devices (SZ) Limited.
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