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8rbit 57 EEPROM RISC MCU
Program: 3k x 14; RAM: 256 x 8; Data: 128 x 8
8/10/14/161/20
121 bit (Mapcirer = 0.5V ¢ 117 bit )
4y ,4 PWMT 1 v+
u  Standby, WDT £
POR, LVR, LVD 1 N N

~

ESD, EFT
u VDD ¥ 4
HIRC”™
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Fremont Micro Devices FT61F13x
81 bit CPU (EEPROM) ' TimerO (8T bit): 87 bit 4
1 37 RISC n: 2T or 4T 1 Timerl (121 bit)
q 16 MHz /2T Vop O 3. 9 Timer2 (1671 bit): 41 bit 4 E|
q 20y 1 SLEEPT
Memor Y LIRC,1or2x{ n , HIRC, %
. 2xX EC
1 PROGRAM: 3k x 14 bit ( / H )
q DATA: 128 x 8 bit ( ) I/O PORTS ( 18y 1/0)
1 RAM: 256 x 8 bit Tp I
1 8 12 1
1 " EHex” v 1 8y /O : 3,6 0r 18mA (5V, 25°C)
r b (5V.25°C) 1 8y 10 : 35 0r 53 mA (5V, 25°C)
R 1 8y l/O: X !
T Voo (Vepor O 1. 9V) VporT 5.5V
( POR - foCnp 01V)7
T K 407 *85°C I SLEEP
T K 1407 105 °C 1 LVR:20,22,25,28,3.1,36,41 (V)
q 1 1407 *125 € § LVD:1.2,1.8,2, 24,27, 3,3.3,3.6,4 (V)
1 u Standby 02¢ A (Lvbn ” VR )
1 wWDT 15¢ A (SysCIK)
1 (16 MH2z) 190 ¢ Amips 1 HIRC Y%
T (32 kHz) 8e A V 16MHz <+1.5% typical (2.51 5.5V, 25°C)
. v -
1 100b (typical) V 1,2, 4,8, 16,32, 644
1 >20 /125€C Y (typical) TLRC.™ w Y
1 ESD>8kV, EFT >5.5kV V 32kHz 256 kHz
ADC (121 bit) T EC (/o 1)
- . 1 LP/XT i
q 127 bit (0850 kHz ADC ) v b = (HIRC LIRC)
1 8+1 v ”
1 Vaocirer 1Y ( )
V'Y E 0.5, 2.0, 3.0, Vpp ) )
v : i  ADCy # 0.12mV 4 i 0.24mV |
9 "W X 7
PWM (Total 4) T 13.56 MHz
1 7 3.2Vi 4.7V
1 , SLEEPT S % Vop LCD W
v 4y ( ) E N
v E A i | (IDE)
T 1y ( 6y IOE T p (OCD)i ISP
vV w 2+ 3y ¢t
1 - F  (/O,LVD, ADC) )| el AT Y
f XOR,XNOR 2° L
I X 1 SOP8 MSOP10 SOP14 SOP16
Timers SOP20 TSSOP20 DIP20 QFN20

1 WDT (167 bit):  7ibit 4
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Fremont Micro Devices FT61F13x
H
/0
FT61F131Bi ab 6 SOPS8
FT61F13FT ab 8 MSOP10
FT61F132AT1 ab 12 SOP14
FT61F133AT1 ab
FT61F133B1 ab 14 SOP16
FT61F1351 ab SOP20
FT61F1351 Tab 18 TSSOP20
FT61F1351 Dab DIP20
FT61F1351 Nab QFN20
a=R; RoHS b =B; Tube
= G; Green =T, T&R
FT61F135A-DRT
| I_ B. Tube
6 8-bit T. T&R
Version
(empty) R:  RoHS
Type A G: Green
0. GPIO F: EEPROM B
1:  ADC Packaging
2: Touch (empty) SOP Q: QFP
3: LCD Code Size D: DIP T: TSSOP
1: 1kB # of Pins E: SSOP U. SOT23
2: 2kB 0: 6 7 28 F: TQFP H: DFN
3: 3kB 1: 8 8: 32 L:  LQFP
4. 4kB F: 10 9: 36 M:  MSOP
8: 8kB 2: 14 A: 40 N:  QFN
F:  10kB 3: 16 B: 44
G: 16kB 4. 18 C: 48
5. 20 D: 64
6. 24 E: 100
MCU H
Rev2.01 -2- 2020-12-30




Fremont Micro Devices FT61F13x
| 47
2020-03-23 1.10 v
2020-11-01 2.00 H B ( v )
2020-12-30 2.01 FT61F133B-RB
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Fremont Micro Devices FT61F13x
L e e eee e eee e e e Lot e —eeeaheeeabe e e bt e e e be e e e be e e aaee e ettt e anbeeeneeennneeas 7
S0 RSP 8
12 T T PSPPI 10
2 1 TSRS 12
2.1 1O 6 T ettt ettt et ne 14
122 1 SRS 15
3. p N (0 ] SRR 17
700 OSSR 17
4 F eeteeeesteeeeteeeeteeeesteeeateeeeaneeeeteeeasteeeaneeeenEeee ettt eanteeeReeeanbeee et eeeente et enteeeaneeeeaneeeanteeeanaeeeanreeenneeas 19
4.1 F et r ettt ettt eaens 20
4.2 4 ¢ (Brown-Out Reset, LVR / BOR).....cooiiiiiiiiiiiieec st 20
4.3 N ¢ (lllegal INSruction RESEL) ....cccevviiiiiiee s e e e e 21
4.4 (Watch Dog Timer, WDT) I oeeeeeeee e e e e er e e e e e s esnnrren e e e e e s 21
4.5 I/O P IMOCLRB e e 22
4.6 R F eeteeeeteeeeeeeeeteeeeieeeseeeeeseeeesseeeeeeeeeseeesnteeeinteeeanteeoateeiteeaaeeeateeeaaneeeaneeeenes 22
5. v 4 / (Y5 ) TSR 23
5.1 LVD 1 ettt ettt et nn et e 23
B e eeeeeeeeeeeeeieeeeeeeeaeeeanteeeateeeaeeeanaeeeateeeaneeeateeeateeeaneeeaneeeanaeeenes 24
6.1 T ettt ns 25
6.2 Y (HIRC  LIRC) . utiieiiiee ettt ettt st e s eenneee s 26
6.3 (SO O 1) USSR 27
6.3.1 ST 27
6.3.2 0 G ST 27
6.4 HIRC,LIRC EC I SR 29
7. LIS SR 30
7.1 (Watch DOg Timer, WDT)....ccciiiieeie e eciiiiee s e s s e e e e e e s ennrreeeeea e e e e ennnnes 31
7.1.1 1717 R 32
712  WDT DL oottt ettt 33
7.1.3 TIMer0  WDTA 158 3 e 33
7.2 O (TIMERD) ...ttt ettt e et ee e s s e e enen s 34
7.2.1 TIMEIO T ettt 35

Rev2.01 -4- 2020-12-30




Fremont Micro Devices FT61F13x
7.3 L (TIMERL) ettt ettt ettt rbb e s e e et e st e e e aneeeennes 36
7.3.1  TIMErL T et 37
7.3.2 TMR1 / F e eeaans 37
7.4 P2 LI =1 7 TSR 38
741 TIMEI2 T et 39
7.4.2 TMR2 2RISR 40
8. SLEEP (POWER-DOWN) ..ottt ittt ettt sttt e et e e snte e sneee e 41
8.1 TS = =TSR 41
8.2 N SLEEP X e st e e nneeeenaes 42
LS G €V I = {0 1 15 ) SR 43
91 X T ettt a ettt e et ena et e 44
9.2  PA4INT  PORTA 6 0 X oot 46
O T PP PPPPPPRt 47
10.1 PWNM T ettt ettt ettt ens 48
D02 e e e e e e te e te e e —eeaae e e ettt e ah et e e te e e e Rt e e anteeeaneeeanneeeaneeeaneeeans 50
10.3 (=T [ o ) 50
104 A (02 Yo = U PEEER 50
10.5 Mo (Deadband) oo e e ——aaaean 51
10.6 F o (Fault-Break) " o 51
10.7 S 52
IO RS T Y SR 53
109 (P1C, P1D) (P1B, P1C) 2" B e 53
11. EEPROM (DATA EEPROM) ...ttt ettt e e s e e snte e e e e e 55
11.1 DATAEEPROM T ettt 55
11.2 DATA EEPROM ...ttt ettt et e e et e snbe e e smeeeeneeas 56
11.3 DATA EEPROM ...ttt ettt et e e et e snbe e e smeeeeneeas 57
11.4 i SRS PEPRR 57
12. 12-bit / (ANALOG TO DIGITAL CONVERTER, ADC).....uttiiieeeeiiiiiieieeee e eeiiveeeaa e 58
12,1 ADC T ettt e eteete e erearea 59
1022 S 5 SR 62
12.2.1  ADC T s 63

Rev2.01 -5- 2020-12-30




Fremont Micro Devices FT61F13x
12.2.2  ADC X it b ettt e hb e bt e e nba e e s naeeaa 64
12 T TSR 64
102 S Y 5 RS R R 65
12,4  ADC e e et e he e e he e e aate e e bt e e anteeeateeenneeean 65
12.5 ADC PP 66
13, Y M H et h et b et a e a et ettt r et neer e ene s 68
14. " (LOW POWER MODE).......ciiiiieiiiie ittt ettt sttt st snte e s neeesnneeenneee s 68
15. N (INSTRUCTION SET) .oiiiiiiiitiieiiee ettt ettt sttt st et e e st e e bt e e snbeeebeeesabeeesneeesnneeeennes 69
16. ! (SPECIAL FUNCTION REGISTERS, SFR) ..ottt 71
5700 SRS 71
10 72 73
16,3 ST ATUS et ettt e et e e e e et et e et e e e e bt e e ante e e aeeeeaneeeateeeaneeean 78
0 = O IR = O N I SRS 79
S 80
17.1 LSOO 80
17.2 2SR 80
17.3 POR, LVR, LVD ..ottt s 81
0 1 S 82
17.5 ¥ [ IS 82
T 83
17.7 ADC (12 bit)  ADC VREF .......oii ittt st e e snee e eneeeen 84
17.8 Program  Data EEPROM........uuiiiiii s 86
0 1 1Y S 86
1 SR 87
19 S RSPRRSI 93
OSSPSR 101
Rev2.01 -6- 2020-12-30



Fremont Micro Devices FT61F13x
1.
Reset
< ar <|,:|
— Clock
C:{) control
<:> Timers <€
{=| PROM -
LVD —
d — —
CPU I(=)| brROM [(—) @ v o
n PWM |C—
o Bl P =
)| SRAM [ A
4_
<:{> ADC < ]
<_
¢ OCD BUS — OCbh
]
1-1
] A
CPU Central Processing Unit
SFR Special Function Registers
SRAM Static Random Access Memory
DROM Data EEPROM
PROM Program EEPROM
Timers Timer0, Timerl, Timer2
PWM Pulse Width Modulator
ADC Analog to Digital Converter
LVD Low Voltage Detect / comparator
OCD On Chip Debug
I/1O Input / Output
Rev2.01 -7- 2020-12-30



Fremont Micro Devices

FT61F13x

1.1
VDD ||1 @ 8 [T JGND
ISPDAT/OSC1/PC1[ |2 FT61F131B-RB 7 ||| IPAO/ANO/ELVD3/[P1A2N]
(P1DO/PB3)/ISPCLK/OSC2/PCO |3 SOP8 6 |1 1PA1/ANLI/ELVD2/[P1A2](PA4/ATO)
[P1A1]/ELVD1/AN7/PBS | 4 5 | T 1PBO/AN6/[P1C1]/CLKO
1-2 SoPg ' ?
vDD[ T |1 @ 10| T JGND
ISPDAT/OSC1/PCLL 1|2 CT61F13F MRS 9 | T JPAO/ANO/ELVD3/[P1A2N]
ISPCLK/OSC2/PCOL 1|3 GMsogpio 8 | PA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
P1DO/PB3 1| 4 7 | PA4/AN3/Vpers/INT/BKINJADC_ETR/ATO
P1CO/PB2 1|5 6 | T_JPA7/AN5/P1BO
1-3 MSOP10?
VDD I |1 @ 14 |CTIGND
ISPDAT/OSC1/PC1[1 ]| 2 13 [T 1PAO/ANO/ELVD3/[P1A2N]
ISPCLK/OSC2/PCO[_ T || 3 12 [T IJPA1/AN1/ELVD2/[P1A2]
FT61F132A-RB
MCLRB/[P1B1]/PB7[ [ || 4 SOP14 1 [T JPA2/AN2/ELVD4/TOCKI/[CLKOQ]/[P1D2]
[P1AIN]/ELVDO/PB6 [T || 5 10 [T JPA4/AN3/Vgerp/INT/BKIN/ADC_ETR/ATO
[P1A1]J/ELVD1/AN7/PB5 | 6 9 [T JPAG/AN4/P1A0/[ISPCLK1]
P1CO/PB2[ | 7 8 [T JPA7/AN5/P1BO/[ISPDAT1]
1-4 SOP14°2
VDD ] 1@ 16 _T_IGND
ISPDAT/OSC1/PCL | 2 15 |1 PAO/ANO/ELVD3/[P1A2N]
ISPCLK/OSC2/PCOCT| 3 14 [T 1PA1/ANI/ELVD2/[P1A2]
MCLRB/[P1B1]/PB7[T | 4 FT61F133A-RB 13 | TJPA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
[P1AIN]/ELVDO/PB6[ T 5 SOP16 12 [T 1PA4/AN3/NVrerp/INT/BKIN/ADC_ETR/ATO
[P1A1]/ELVDL/AN7/PB5 [T ]| 6 11 | T 1PAB/AN4/P1AQ/[ISPCLK1]
P1DO/PB3[ | 7 10 | TJPA7/AN5/P1BO/[ISPDAT1]
P1CO/PB2[ T | 8 9 | T ]PBO/AN6/[P1C1]/CLKO
1-5 SOP16°
GNDLC I |1 @ 16 [T 1vDD
ISPDAT/OSC1/PC1T ]| 2 15 [T PAO/ANO/ELVD3/[P1A2N]
ISPCLK/OSC2/PCO[ [ 1| 3 14 [CTIPA1/ANI/ELVD2/[P1A2]
MCLRB/[P1B1]/PB7[ 11| 4 Fr1F1338-RB 13 |[L_1PA2/AN2/ELVD4/TOCKI/[CLKO]/[P1D2]
[P1AIN]/ELVDO/PB6[ T | 5 SOP16 12 |[ T JPA4/AN3/Nrerp/INT/BKIN/ADC_ETR/ATO
[P1A1)/ELVDL/AN7/PB5[ T || 6 11 [T JPA6/AN4/P1AO/[ISPCLK1]
P1DO/PB3[T | 7 10 [T JPA7/AN5/P1BO/[ISPDAT1]
P1CO/PB2[ T 8 9 [CTJPBO/ANG/[P1C1]/CLKO
1-6 SOP16°
! sops:PB3  PCOf L pin-31 PA1  PA4f{ L pin-6r PB3 PCO e 2l y PORTB3
==PORTCOis p /I NF ¢ 2w O1TPA1L PA4 r i PCO (ISPCLK)e I PB3 PCO
| r 20ms ‘YT PB3 2l n1Q T
1] <20-pin i PA3 PA5 L GNDI I 2 a B T
Rev2.01 -8- 2020-12-30



Fremont Micro Devices

FT61F13x

GNDLT]
ISPDAT/OSCL/PCL[ T |
ISPCLK/OSC2/PCO[]

MCLRB/[P1B1]/PB7 1|
[P1AIN)/ELVDO/PB6 [T
[P1A1]J/ELVD1/AN7/PB5 [T
PB4

P1DO/PB3[ ]|

P1CO/PB2 [
P1AON/PB1 1]

10

2
3
4

20
19

FT61F135-RB 18

SOP20/
TSSOP/
DIP20

FT61F135-TRB 17
FT61F135-DRB 4 ¢

[T 1vDD

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

[T TPA1/AN1/ELVD2/[P1A2]

[T PA2/AN2/ELVD4/TOCKI/[CLKOJ/[P1D2]
T IPA3/[P1D1]

[ 1PA4/AN3/Vgerp/INT/BKIN/ADC_ETR/ATO
[T 1PAS5/Vrern

[ 1PA6/AN4/P1A0/[ISPCLK1]

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

[T 1PBO/ANG/[P1C1])/CLKO

1-7 SOP20/TSSOP20/DIP20

19| PBO/ANG/[P1C1]/CLKO

(18| PA7/IANS/P1BO/[ISPDAT1]
(A7 | PAB/AN4/P1AO/[ISPCLK1]

Z
E o
g S
2 a
wn —
< m
[a o
8 £
ATO/ADC_ETR/BKIN/INT/Vrerp/AN3/PA4 [ 1) (15] PB2/P1CO
[P1D1]/PA3 [2D (14] PB3/P1DO
[P1D2]/[CLKO)/TOCKI/ELVD4/AN2/PA2 [ 3D FT%FFlNggE)NRT (13] PB4
GND [4) (12] PB5/AN7/ELVD1/[P1A1]
[P1A2]/ELVD2/AN1/PAL [5) (11] PB6/ELVDO/[P1A1N]
o M B [ 2
A © O « i~
A < O O m
> 4 4 a a
o N =
2339
2 00 &
>S5 53
-4 O o
W g a d
> 0N 0
Z = = =
<
—
=
1-8 QFN20 ®
¥ QFN20: F GND ' ¢
Rev2.01 -9- 2020-12-30



Fremont Micro Devices FT61F13x
1.2 - 4

01" A r ( 1-1)E

) 8 10 14 | 16(A) | 16(B) | 20 | QFN20

GPIO | pins | pins | pins | pins | pins | pins pins

VDD 1 1 1 1 16 20 6

GND 8 10 14 16 1 1 4

PC1 2 2 2 2 2 2 9

PCO (3)* 3 3 3 3 3 8

PB7 4 4 4 4 10

PB6 5 5 5 5 11

PB5 4 6 6 6 6 12

PB4 7 13

PB3 k)| 4 7 7 8 14

p /' , |PB2 5 7 8 8 9 15

GPIO - PB1 10 16

i, |PBO 5 9 9 11 19

€ PA7 6 8 10 10 12 18

PA6 9 11 11 13 17

PA5 14 20

PA4 6)" 7 10 12 12 15 1

PA3 16 2

PA2 8 11 13 13 17 3

PA1 6)" 12 14 14 18 5

PAO 7 9 13 15 15 19 7

ELVDO PB6 5 5 5 5 11

ELVD1 PB5 4 6 6 6 6 12

LVD fi ELVD2 PA1 6)" 12 14 14 18 5

ELVD3 PAO 7 9 13 15 15 19 7

ELVD4 PA2 8 11 13 13 17 3

2 CLKO PBO 5 9 9 11 19

2 [CLKO] PA2 8 11 13 13 17 3

Timer0 TOCKI PA2 8 11 13 13 17 3

OSC + 0SC1 PC1 2 2 2 2 2 2 9

OSC1 0SC2 PCO k)| 3 3 3 3 3 8

ISP-Data ISPDAT | PC1 2 2 2 2 2 2 9

ISP ISP-CLK ISPCK PCO (3)* 3 3 3 3 3 8

ISP-Datal | [ISPDAT1] | PA7 8 10 10 12 18

ISP-CLK1 | [ISPCLK1] | PA6 ‘9 11 11 13 17

r n IMCLRB | PB7 4 4 4 4 10

PA4 X PA4-INT | PA4 6)" 7 10 12 12 15 1

Rev2.01 -10- 2020-12-30




Fremont Micro Devices FT61F13x
_, 8 10 | 14 | 16(A) | 16(B) | 20 | QFN20
GPIO | pins | pins | pins | pins | pins | pins pins
PA7 6 8 10 10 12 18
PAG6 9 11 11 13 17
PA5 14 20
POR;I—A o PA4 (6) ! 7 10 12 12 15 1
Xe > 1l PA3 16 2
PA2 8 11 13 13 17 3
PA1 6)* 12 14 14 18 5
PAO 7 9 13 15 15 19 7
AN7 PB5 4 6 6 6 6 12
ANG6 PBO 5 9 9 11 19
ANS5 PA7 6 8 10 10 12 18
\ AN4 PAG6 9 11 11 13 17
fl AN3 PA4 | B)F | 7 10 | 12 12 15 1
ADC AN2 PA2 8 11 13 13 17 3
AN1 PA1L 6)* 12 14 14 18 5
ANO PAO 7 9 13 15 15 19 7
i ADC_ETR | PA4 7 10 12 12 15 1
VRer! VREFN PAS5 14 20
VRert VREFP PA4 (6) ! 7 10 12 12 15 1
P1A0 PAG6 9 11 11 13 17
[P1A1] PB5 4 6 6 6 6 12
PWM1 [P1A2] PA1 | (6)° 12 14 14 18 5
(W) /PWM1 P1AON PB1 10 16
/PWM1 [P1AIN] PB6 5 5 5 5 11
/PWM1 [P1A2N] PAO 7 13 15 15 19 7
PWM?2 P1BO PA7 6 8 10 10 12 18
[P1B1] PB7 4 4 4 10
PWM3 P1CO PB2 5 7 8 8 9 15
[P1C1] PBO 5 9 9 11 19
P1DO PB3 | 3)* | 4 7 7 8 14
PWM4 [P1D1] PA3 16 2
[P1D2] PA2 11 13 13 17 3
PWM fi BKIN PA4 ® | 7 10 12 12 15
1-1 ! 4
Rev2.01 -11- 2020-12-30




Fremont Micro Devices FT61F13x
2. /O 6
F i FT61F13x A 18y /0~ if 1€ 3 EPORTA (8)4 PORTB
(8) PORTC(2y 21A2w 1O o
To ADC, LVD
- (: ANx ELVDx)
TRISX
L L RDCTRL -
P PAIF .
7 PORTA
— PORTA Q D
s
~ EN— Q1
IOCAxX
D Q
IOCA—EN
—{ )
5o ANSELOX] vDD
ANSELO —{EN D_D (I?;l;
5o WPUX
WPUXEE ) pconx vbb
= T
) 1/10
BUS ODCONX— EN -, (lj'_ i& PORTX
TRISX )
b Q P1XOE —
TRISX—EN b1y} VDD VDD VDD
oG oR ] 66
= |~ >
PORTX—] EN
5—gHWPDx
WPDx— EN ) > @B G (lj_
\-/-\ ) ) )
2-1 PORT =
11O T nr” ( 2-30 2-4)E
1 e 1 R
1 fi T T

Rev2.01 -12- 2020-12-30




Fremont Micro Devices FT61F13x
i 31017 ur ' E
1. (ISP-Datal ISP-CLKI ISP-Datall ISP-CLK1)I 'Y I F r
2. IDE i3 v ! ( 2-2E
| / fi (OSC1 0SC2) 1 r  (/MCLRB)
1Y 2
3. n 110 T 1743 E
a. 2
17 PWM
b. fi
1 PWM F 1 ADC i (ADC_ETR)
] X 1 TimerO q
1 GPIO & 0 X
c. f
1 LVD/BOR 1 Veeet
1 ADC T Vrkerl
ISP I/O
ADC X LVD PWM p I (mA) (mA)
PAO ANO 0 ELVD3 | PWM 1IN o) 24 55
PA1 AN1 o) ELVD2 | PWM 1 o) 24 55
PA2 2 AN2 o ELVD4 | PWM 4 o} 18 53
PA3 o PWM 4 o] 24 55
PA4 AN3 (Vgeet) | O+ INT (BKIN) o} 24 55
PA5 (VrerT ) o o} 24 55
PA6 |CLK1 AN4 6] PWM 1 o) 24 55
PA7 DATAL AN5 6] PWM 2 o) 24 55
PBO 2 ANG PWM 3 o} 24 55
PB1 PWM 1IN o} 24 55
PB2 PWM 3 o} 3,6,18 | 35,53
PB3 PWM 4 o} 3,6,18 | 35,53
PB4 0 3,6,18 | 35,53
PB5 AN7 ELVD1 | PWM 1 o} 3,6,18 | 35,53
PB6 ELVDO | PWM 1IN o) 3,6,18 | 35,53
PB7 IMCLRB PWM 2 o) 3,6,18 | 35,53
PCO |CLK OSCi 0 3,6,18 | 35,53
PC1 |DATA | OSC+ o) 3,6,18 | 35,53
TOCKI = PA2 | Trigger = PA4 0 Vpp=5, Vps=0.5
2-1 /O & "
PCOT1 PB2i7 3 - U N (1 fPSRCBx 0 fi PSR T C ®-4)
2 - "k ( i PSI NKxD4)r

Rev2.01

-13-

2020-12-30




Fremont Micro Devices FT61F13x
2.1 /1O s i
f
TRISx=0( 29 ) | PORTX w
RDCTRL T f e
1T _28
MCLRE /O i
1 LPE PC1 (+) PCO (T17)u
1 XTE PC1 (+) PCO (1
FOSC 1 ECE PC1 (+) fi I PCOe I/O INTOSCIO
1 INTOSCEPBO PA2 2d n d PCO PCle I/O
1 INTOSCIOE PCO PCl< IO
22 10 1V
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O rW
ANSELO Ox11E ANSELOQ[7:0] 0000 0000
TRISA 0x85 TRISA[7:0], PORTA + 11111111
TRISB 0x86 TRISB[7:0], PORTB + 11111111
TRISC 0x87 1 ‘ PORTC + TT 71111
PORTA 0x05 PORTA & XXXX XXXX
PORTB 0x06 PORTB & XXXX XXXX
PORTC 0x07 1 ‘ PORTC T 7 777X
WPUA 0x95 PORTA p 11111111
WPUB 0x10D PORTB p 0000 0000
WPUC 0x93 ) ‘ PORTC TTT177T 0(
WPDA 0x89 PORTA T 0000 0000
WPDB Ox10E PORTB T 0000 0000
WPDC 0x8D 1 ‘ PORTC TTT1T7T 0(
ODCONA || 0x105 PORTA 0000 0000
ODCONB | 0x106 PORTB 0000 0000
ODCONC | 0x107 1 ‘ PORTC T 1 117100
PSRCB1 | 0x88 PBS5, PB4, PB3, PB2 11111111
PSRCB2 | 0x10C 1 PB7, PB6 T 11111
PSRCC 0x94 1 PC1, PCO T 11111
PSINKB 0x10F PORTB 0000 0000
PSINKC OXx9F 1 PORTC TTT1177T 0(
IOCA 0x96 IOCA[7:0]: PORTA & 0 X 0000 0000
OPTION 0x81 /PAPU ‘ INTEDG | TOCS ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 PSO 11111111
23 1/I0 1 w
Rev2.01 -14- 2020-12-30




Fremont Micro Devices

FT61F13x

TRISA PORTA

TRISB PORTB

TRISC PORTC

PORT & g ( +)

1= 1
o= ( p I )

1=7T p M 10 fi
ANSELO ¢ 5 8y ADC )
o=(" %)
PAPU 1=1 PORTAp °
0=np WPUA +
WPUA PORTA p
WPUB PORTB |1=9 (PORTA W)
WPUC PORTC [0=1 (PORTB, C W)
WPDA PORTA r
WPDB PORTB | 1= g
WPDC PORTC |0=1__
ODCONA | PORTA |
ODCONB | PORTB | 1= g
ODCONC |PORTC |0=1T__
PORTA | PORTA
PORTB PORTB 2
PORTC PORTC
PSINKB |PB71 PB2 (mA)
PSINKC |PC1,PCO|1=53 0=35
PSRCB1[7:6] | PB5
PSRCB1[5:4] | PB4
PSRCB1[3:2] | PB3 (MA)
PSRCBL[1:0] | PB2 | ggy=3
PSRCB2[3:2] | PB7 | (01)=6/(10)=6
PSRCB2[1:0] | PB6 | (11)=18

PSRCC[3:2] |PC1

PSRCC[1:0] | PCO

2.2 I/0

y PORT & ,

=
1O

Rev2.01

2-4 1/0 i

Il ! nr 4y

-15-

2-5)

i 1
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Fremont Micro Devices FT61F13x
! Ailp T 2
ISP-DATA on Off on
ISP-CLK on Off Off
IMCLRB on R Off
2 ( ) Off On
0SC+ (EC) on C ) Off
OosSCc+ |/ OSCi
I off off off
XT)
ADC Off Off Off TRISx = 1; ANSELOx = 1
LVD Off ® Off Off TRISx=1; ANSELOX=1( PB6 )
VR5eet / VRer! Off Off Off TRISx =1
Timer0 On ¢ ) Off TRISx =1
ADC T on C ) Off TRISx =1
e 0. X on ¢ ) Off TRISx =1
PA4T INT on ¢ ) Off TRISx =1
BKIN on C ) Off TRISx =1
fi on C ) Off TRISx =1
PWM on Off on TRISx =0
2 On Off On TRISx=0
2-5 1/0
E
1. TRISx=0E i 209 I m M o -1 (  WPDx, WPUX)
2. TRISx=1Ef 2ol g
3. ANSELOx=1Efm o @ oy f o "1 (  WPDx, WPUX)r
4. ~ 7 fi fio ' ne MANSELOX=1q
5 PORT eLVD f T 1A fofm o @ o "1 1 _LVD
fi F A Y% a1 AANSELOX T= %0 i
id * PB6 ANSELOx -|-I i A i d F 4 feLVD fir
6. fAPAPU= 10 PAX A p o' | PBx PCx 7
7. IMCLRg E PB7 pot "9 (  WPUB[7])K PORTB[7] Wwe g
8. PORTX 2 ¥ 1 1/0 s 2 r 8y /0
i i ¥ 6 -1 - o ivQ 6 PORTX &
wo( 2 fi )i I T o PORTX r
9. 2 A ~ it 10 a 2 fir
10. TRISx=0 | IDE  ~ 0 PORTx 2 fi W
11. H r | PORTx FD 1 * TRISX efddm I 2r
PA4-INT PORTA ¢ 0 X [ 9

Rev2.01 -16- 2020-12-30




Fremont Micro Devices FT61F13x
3. R r (POR)

o I v Vppnu  Power-On-Reset 4 (Vpor)p 1 17 Vpor r CPU R I
VDDK H OVr

1. VDDU 7] VPOR | CPU J] H r [

a. I F + 1 TMROj PORTx{ Z{ HCy Cq FSRy INDF| ADRESL| ADRESH
SRAMII (i 160 ° 9 15 (Special Function
Registers, SFR) 0 r r £ SRAM, H Voo
06VC W)IT, Vppu/s 06V ,1VWefF wr
b. PC=0x00, N = NOPQ =ATOSO )(
2. VDDp 3 Vpor |l R | v (BOOT)
3. Vv . I n n PC=0x00 [
(25C ' T Vpor W~1.6V,u (40C)p ¥ ~1.9Vf VppOVpor ,CPU” u
8MHz/2TT # 1 y POR v u A i Wa, Vop  # -
b - r 1 0 i ¥ X1 4y
~15vV T CPUT” 1 n a r
E
1. Vporf”~ [
2. POR L e I Voo 4u ] Veor M clOF n
r
3.1 v
PWRTEB |p v ~64ms | T
CSUMENB ! i
3-1 v
np2 v i IDE (3 ni v E
1. CPU ~8msXK
2. 10 Y X° V. wi ~24usy W IDE Q@ TFb
n X
3 a p (Power-On-Timer, PWRT)l CPU ~64msXK
4. a (Checksum, CSUM)I " Y r
a. I CPU 0 ~8ms "y X
b. 13 19 + « 41 3y cpu n X
Rev2.01 -17- 2020-12-30




Fremont Micro Devices FT61F13x
| MRS |
< ql
VDD
g
_—
[POR
~8ms
mEMEHEESER ~24us
«— PWRT,~64dms ——
/PWRT
Checksum
+—p
CSUM_OK B
/RGEEN (SFR, PC, R &Fa. HREHIIATEMRT) r
3-1 p (PWRT Checksumg )
VDD ; :
REPWRTHE] e | _ .
i » 16M/2THis= & EPWRTHT[E]
AL
/POR >
32 p PWRT
CPU 16MHz / 2T r i M V. (BOOT) Vop n 2.5Vr
a PWRTI 7 gV | n~8ms ~ ~72msl n r
Il 16MHz /2T I g LVR3 Veor O 2[5 VI~ n 4 LVRg
F Voppl " 9 (G ALVRENO, HAISLLVRENOS)
1. VDDp F~o To F Voo CVDDO 22K ¢ F
2. Vop WiH 1L 10edy 20 EFT I Coop< 1 F X
3. “~n b - i M g PWRT CSUMI CPU X

Rev2.01 -18- 2020-12-30




Fremont Micro Devices FT61F13x
4., r
f PORF 1 r (systemreset)y FD H r | CPU "
0" o 1 r "V > ~8msl Y w i
a PWRT ~64ms] " ¢ XE
TV I POR X ¢ ND X
T PC=0x00, N = ANOPO, = ATOSK (
5 OCD(On-Chip Debugger) I~ nr 4 € i E
1. 4 + (LVR/BOR)i D " X
2. n o i a @l RBFEDYV X
3. (WDT) i CPU 55 SLEEP 33 AWDTBTES V X
4. /0 + (/MCLRB)i a AMRBTEJ v X
E “n 0 iy aq V (BOOT)II r
mcLrs [X] }c
wDT
/Sleep—}
WDT
Module i [:
Vop Rise
Vob Detet —
S Q
Brown out
Reset L | r
LVREN—, — ) R Q
IREG<13:0> —
IRERR
Detect
PWRTEB
PWRT
SOFTRST
by OCD
4-1 r
E 9 WYV IMCLRB PWRT 32ms 'Y, MCU r
a /MCLRB' | T PWRT, V a WDTUIDE ) Q
iy LVR POR i gF7T ( i) i " DE
( ¢ ) I FO,  LVR PORr
Rev2.01 -19- 2020-12-30




Fremont Micro Devices FT61F13x
4.1 P10
r IDE i F nl g
7 Veor_ 4 (V)
LVRS 2.5
20 / 22 |/ 25 / 28 / 31 / 36 / 4.1
LVR
1 8
LVREN q7i i
1  SLEEP Y
1 n + (SLVREN)
WDT
- SWDTEN
WDTE Ta (nNFf ) 4
1 n 4+ (SWDTEN)
MCLRE o i
WDTBTE WDT , " ¥ i
IRBTE n . "V i
MRBTE MCLRE "~ V i
4-1 P V)
4.2 4 ¢ (Brown -Out Reset, LVR / BOR)
VopW v u ] 4 W (Veor) Teor i peg 4 [ Teor e 3Llay
LIRC (~941 125us, Q " 1 LIRC " Y  VooO gdk | CPUH
r I VDD > VBOR CPU '\/ (BOOT)r
Vpor W F [ VeorW™ I e 2.04 2.2] 2.54 2.81 3.1 3.64 4.1V (I iLVRSo4-1)y

Rev2.01

/System_Reset

TBOR

BOOT

4-2 LVRY

-20-

2020-12-30



Fremont Micro Devices FT61F13x

LVR™ V| 4 F fiLVRENG®-1)r
1. LVRg X

2. LVRT X

3. SLEEP ' LVRg X

4. n +a T LVR(SLVREN, 4-2)
E ~ ni  SLEEP LVRII o' 1 * VppF I CcPU
a LVR Vool
rW
n LVREN n SLVREN + LVR
SLVREN | 1=35 LVR
0=1_ LWVR
4-2 LVR
4.3 N ¢ (lllegal Instruction Reset)
CPU O n A i e Voo F [ 2 n ) 07
Vo [
3 r Nl *ow n 7 ¢ Ny n Y
S0” g IDE (i ARBTEq  4-1)
4.4 (Watch Dog Timer, WDT) r
SLEEP ' wpt e r
( SLEEP Y'i wpT 2 i o oV s0” n IDE
@ AWDTBTE®&Lr WDT ~ 5 CPUY X F WDT  Q
rr
T g wWwDT & [ 7.1 (Watch Dog Timer, WDT)r
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4.5 110 r /MCLRB
v T ™M IMCLRB(PB7) p "~ v 4 9 CPU 7
IMCLRB Ty p Lwvpp, F L Voo, 43 RC
e H g
IMCLR r VA >0 5 IDE (i i MRBJ E 4-1)r
VDD

100 /MCLRB

‘L T o.1eF

4-3 /MCLRB
4.6 R r
4y r [PORJ /BORJ Time Out (/TF) | Power Down (/PF) F T R’
' I n I /MCLR r 0 n o0 r r n
1r r i r efQ 0
/POR /BOR ITF IPF
r
POR 0 1
LVR 0 1
I'( SLEEP)WDT 2 ( () 0
SLEEP r wbT 2( ) 0 0
SLEEP I MCLR 1 0
I' ( SLEEP)/MCLR
n
p (OCD)
43 . i om0 )
Rev2.01 -22- 2020-12-30
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5. u A / (LVD)
LVD 1 §F LVR ol 2T, E
T +ro 0 r n 1 F v X
i I/OE TRISx =1; ANSELOx =1 (F 5] PB6I PB6 e f* €
LVD f{i 3 s 4 F Vop GND 17 D fl K
T LVDE r LVDW F /BORX
T - n eX 1 3FD 1 r K
T - LVDDEB g, ! [ (Tuwp)e 371 4 HIRC | Teor ( Q
" | HIRC T K
T LVD {7 1 Vop 15 5y IOl ® LVD ¢ fi ' g If 9 LVDL
4 W (Vivorer) A XK
q - LVD | LVD™ ¥ € V\.vD-REF i o fu O XK
T 9 ~ LvD 4 (LVDL), n- ~2%l/step X
51 LVvD 1§
r W
1=9
LVDEN | LVD
0=1__
0000=1.8 0101 =3.3
0001 =2.0 0110=3.6
LVDL V| vDi REF 0010=2.4 0111 =4.0
0011 =2.7 Ixxx =1.2
0100 =3.0
LVDW |LVD i ? 1=Yes(F )
0=No
LVDP LVDW 1= 4 >Vivoirer
0= 4 <V\vbirer
1= 9
LVDDEB | LVD 0=1
000 = PB6 011 = PAO
LVDM LVvVD 1§ 001 = PB5 100 = Vpp
010 = PAl 101/11x = PA2
1=
LVDIE |LVDX _ o
=L
1=Yes
LVDIF LVD ?
0 = No,
LVDADJ | LVDL | r o, ~2%l/step
5-1 LVD
Rev2.01 -23- 2020-12-30




Fremont Micro Devices FT61F13x
6.
(SysClIk) n e'Y HIRCIY LIRCI (EC,
LP,XT, T f SCSo6-2)y ., MY V. i FOS(C06-1) "
3 Ao ~ n ' e’Y i ( IRCF
LFMODI 6-2)r 1, n (Instruction Clock)E
n = SysCIk / N; N = 2 for 2T, 4 for 4T.
i Y n 2 4 v o (I  FOSC)r a n
g1 MY &CLKOSO( 6-3) 2 & e PBO PA2f
Timers ADC I ~ v r
Timers g [ " I3 Timers " H [ SLEEP -
e T o SLEEP r'H I ADC, Timers PWM"
- SLEEP Fr
SLEEP r nA i n m A n  fe n
SLEEP rA o
C1l 0SC2
—
= Z}/SIeep
] 2N o
= C2 0OSC1
FOSC<2:0>
( )
&M (SCS<0> OSCCON)
4M
w | 2™
16M HIRC (=) M —
500k
250k
32k IRCF<2:0>
(OSCCON)
L PWRT, FSCM
>
_ 32k
= L
>
256k LIRC (~) {LFMOD
6-1 SysClk
Rev2.01 -24- 2020-12-30
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6.1 i
T LPEPC1(+) PCO (T17)u
1T XTEPC1(+) PCO (1
FOSC 1 ECE PC1 (+) iji PCOe I/O INTOSCIO
7 INTOSCEPBO PA2 2A n d PCO PCile /O
1 INTOSCIOE PCO PCle /O
XT/LP © "
IESO 1 a_ =Y
71
a
FCMEN 1 o a
T 1
n f I (2T or 47)
TSEL 1 2( N = SysCIk/2) 2
1T 4( n = SysClk/4)
6-1 FOSC v "y
SCS IRCF LFMOD OST
SysClk
( w)
EC 0 - - -
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 - -
Y 1 MHz 1 011 - -
500 kHz 1 010 - -
250 kHz 1 001 - -
LIRC 256 kHz 1 000 1 -
32 kHz 1 000 -
6-2 SysClk i
Rev2.01 -25- 2020-12-30




Fremont Micro Devices FT61F13x
rW
. e ()
OSTS 1= r¢~ ")
0= Y r
HIRC ready ( )
HTS 1=Yes
0=No
LIRC ready ( )
LTS 1=Yes
0=No
Y 2 CLKO® 2 4
(: FOSC INTOSC )
CLKOS

1 =CLKO L PBO;
0 = CLKO L PA2;

LIRC HIRC_ 0 I 4
CKMAVG | 1= g
0=1
" LIRC _HIRC o n*
CKCNTI [1= -
0= (" )
SOSCPR I LIRC HIRC
6-3 +e 71
62 Y (HIRC  LIRC)
Y (Internal high frequency clock , HIRC) & A Il L 16 MHz @ 2.5V/25C 1 A
b ° W <#5% @2.5 1/258i5V0H " Wwe 4% @40 "105C
HIRC "y ~ D HIRC r L
HIRC i [ I HIRC y L EEPROM
v [ 'y stepw 2%/128=0.016% [ HRC2 A Il W Y AFOSCCALXI
“nn 16 MHz 0 HIRC ( ) steps (~40 kH2)r @ =
FOSCCAL[7:0] #HN*8 & 16000
Y . (Internal low frequency clock , LIRC) & A it L 256 kHzr A )
W <+6% @2.5 T1/25815V0 " W <£2% @40 "105C
~ L LIRC ind LIRC ylL EEPROM r
ey [ 'y stepw 6%/128=0.047% r
LIRC HIRC™ w, 0 ! i ' vy LIRC YW FAFMODd ) g Timer2 n
(SysClk 16MHz HIRC)l €Y t' 1 15 LIRC u l F I
~ LIRC I HRC * Tn L 2% r

Rev2.01 - 26- 2020-12-30
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SysCIk

CKCNTI_WR1 (]

CKCNTI_SFR le "
MEFE (FFEHE)

LIRC-32kHz | |

MEAS_EN |

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

Stored in SOSCPR (Finished)

6-2
LIRC HIRC, 0 ! E
1. IRCF =111, SCS =1 ; SysClk 16MHz HIRC (1 5 Dy
2 CKMAVG =1 4 [ 0 FA
3. TMR20ON =1 ;9 Timer2
4 CKCNTI=1 : I Timer2 4 =1, 4 =1, T2CKSRC =
SysClk for 2T; SysCIk/2 for 4T

5 I CKCNTI ~ (i CKCNTDOWCKMIF ™  (CKMIF= )t 0
6. W Y SOSCPR XT
7. LIRC e 32kHzl 3 CPU 16MHz /2TT T \  wWe 500r

E
9 LIRC HIRC, 06 " 1IF SOSCPRH/L ¥ K
9 LIRC HIRC, 0 ! 1 Timer2f Y a X
9 LIRC HIRC, 6 "' f IDE \V FO X
6.3 (EC/LP/XT)
6.3.1 EC

H r e L osCc1 (0SC2 «+ /0  SysClk EC I POR + 0

X I EC F r
6.32 LP XT
LP  XT ] 0 ¥ e L osc1 o0sc2

Rev2.01 -27- 2020-12-30
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LP 3 (ECI LPI XT) X u T ; 5 " 32768
kHz © ( )
XT Y O r
XT LP i v n X I CPU OST A
[ -5 XT LP [ 7 XT LP [ OST4 | 1,024 32,768y OSC1
( ¢ RA+ve ) 15 32768kHz © I OST 1 7
E WDT H OST r
0 " ( Al ESO®1) o CPU OST SysClk e’Y INTOSC
nr 2 “TT0 o y
ni a in u * 14 CPUN X I INTOSC# € SysClk
9 n i o I I r
E EC ro A N F r
0 y E
1. V n X X
2 INTOSC + € SysClk n OST X
3. SysClkn INTOSC T " H eul r L P XT WK
4. SysClkys L X
r (OSTS) 7 SysClk r vy rr 0
" i OSTS™ LP XT r (OST) r
SLEEP n X OST | OSTS H efnd
H (Fail-Safe Clock Monitor, FSCM, fFCMENd, | i 6-1) " 9
2 T £y (OST) I FSCM r
FSCM 1 (EC,LP  XT)r i a FSCM"
~1kHzonr 13y= 182 [ LIRC 1 64, i
Y oy I T yr 10 T ypo
or v 4 | s fi u (Y L r
2 IFSCM "  SysClk¥% Y r OSFIFy OSFIEg |OSFIF
1, X g L i P r SysClk
Y rv L L ! r
fi | RCF FSCMo Y i a Y i T I r
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(LP/XT/EC) >S Q
- . ______ R CLR 6
| [
| [
| LIRC 64 ' N —D—>
|| ~32kHz(%) ' ! L
| [
| |
| |
[ |
| |
E LEMODf [
6-3 FSCM
rod SLEEP n SCS: 1 H L [ SCS: | I OST
" r OST I CPU SysCIk € INTOSC nr OST I H
L I Ys Fr Q H Ll OSFIF rr
E ow" 0 " H ) "y | FD SCS:
OSTS: 1l 7 SysClk [
6.4 HIRC, LIRC EC Y
6-4 € Y s r HIRC LIRC % 5 T (ew Wy D
I
LIRC I H
IRCF (000):‘!{000) 5 HIRC Bt | |
[ e T
24LIRCTBES 2 MHIRCTRES
HIRC
SysClk
6-4 LIRCY% L HIRC ( I SN 51 EC, LIRC, HIRC A 3 )
E Sysclkn''l 5 v, LLRC 1 OSCCON @ ¥ Y3 |
Y Sysclk 1l 250kHz e r + TE
BANKSEL OSCCON
LDWI 01 :IRCF =000/ SCS=1
STR OSCCON ;
STR OSCCON ; OSCCON @ £
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7. (TIMERS)
i 4y [ (WDT) Yy
WDT Timer0 Timerl Timer2
1 ¢ ) i 8(F WDTi ) 4 (1x, 4x, 16x, Timerl  Timer2i )
) 16 8 12 16
4 ¢ )| 7¢ Timeroi ) i i 4 (17 16x)
1 LP 1 LP 1 LP 1 LP
1 XT 1 XT 1T XT 1 XT
1 HIRC 1 HIRC 1 HIRC 1 HIRC
1 LIRC T _nNn 7T _n f_n
1 PA2/TOCKI 1 LIRC
(06 ) f 2x n
1 2x HIRC
1 2x (EC, LP or XT)
7-1
E F n i TMRXAg Q iTMRxON = 00
a [ D [ n SLEEP roi i F 5 WDTy
LP / XT £ e | FOSC LP / XT INTOSCIO
I S LP/XT ni I FD, r
WDT 4 (postscaler) TimerO 4 (prescaler)i Y ot d [ L
n 4 WDT TimerOl * & F a I 4 4 I a4 weinlo
s N ni Ty A Timerl  Timer2r
POR r 1 TimerQ (counter) 1 19 1 4 4
rrnree r 4 E
wWDT Timer0 Timerl Timer2
1 TMRO 7 TION=0& 1 TMR2ON =0 &
T1CKPSA =1 T1CKPSA =0
4 i f LIRC HIRC, O I -
T TION=0& TMR20ON =0
1 T2CONO, TMR1L/H, TMR2L/H
1 WDT,OST & 1 Timer0 & T TMR1=PR1 1 TMR2 =PR2
1T @/ & SLEEP N ) N )
1T CLRWDT
1 WDTCON
1 WDTCON T (TION=0&
4 InpQ L T TMR20ON = 0)
T PSA ¥ InpQ L
7-2 E| €t
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E_ TMRIL/H £ D Timer2 4 .~ nr E
1. AT1ONT A A0 Timerl X
2. 0 TMRIL TMR1HW X
3. L w4 | f{ PRIL PRIHI 4 ATMR1=PR1o, Y X
4 Vv W PRIL PRIHX
5. TMRIL TMRIH - X
i PWM F I3 €¢° H T MTimer2 1 A 4 A
I F €t " r
PWMY “ & " ArMR20ON = 0d ATMR20ON = 16~ " Timer2r
7.1 (Watch Dog Timer, WDT)
WDT 1 f SLEEP X o fCPU ) r @ WDT L
2. er
q SLEEP ' wpt e i r CPU n'l fj SLEEPAs £ F
X 1T nNf R
1 ( SLEEP Y'i woT & i . 4 el
Vv i 06”5 WDTBTE r
L Timer0
|
LIRC WDT
HIRC 16-bit Timer0 1 2
LP WDT — " »
XT
PSA :
WCKSRC<1:0> PS<2:0> | pga
WDTPS<3:0>
WDTE
SWDTEN —
7-1 WDT
E WDT- X WDT- 4 /WDT I WDT 27
1 i 7 WDT 4 e + i P T
LIRC+ € I WDT &~ eE

216 x 27 ] 32kHz = ~262 seconds.

Rev2.01 -31- 2020-12-30
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711 wDT i
roW
WDT
00 =LIRC
WCKSRC 01 =HIRC
10=LP(: FOSC<e LP INTOSCIO *)
11 =XT(: FOSCe XT INTOSCIO *)
oy I WDT
wWDT
0000 = 32 0111 = 4,096
0001 =64 1000 = 8,192
WDTPS 0010 =128 1001 = 16,384
0011 =256 1010 = 32,768
0100 =512 ( ) 1011 = 65,536
0101 =1,024 11xx = 65,536
0110 =2,048
swpTeN | 17 WPTa
0=WDTT ( WDTE=0 )
1: LIRC = 256 kHz
LFMOD
0: LIRC = 32 kHz
PSA 1=141 4 W'DT 4
0=141 4 Timer0 4
WDT 4 Timer0 4
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 |
WDT
WDTE Ta ( NF ) SWDTEN +
1 n_+ (SWDTEN)
WDTBTE WDT 7 v i
7-4 WDT v
Rev2.01 -32- 2020-12-30
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7.1.2 WDT =Y

WDTE (\/ ) ) 0 SWDTEN ( ) 3 WDTI WDT i r 3 v

> WDTBTE (\/ . )" [
WDT WCKSRC ( LIRC ¥ LFMOD )'I' E| WDTPS,
PSA PS* r
WDT 21 Af WDTI 1 0 i 7-2 X WDTE ¢t 1

WDT [

7.1.3 Timer0 WDTA % 4

i L4 E Timer0 WDTg | Timer0 WDTA % 4 ~ D
rr
4 N4 Timer0 ¥ WDT | nroom E
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
L DWI b6111110006 ; Mask scaler bits (PS2-0)

ANDWR OPTION, W
| ORWI b600000210106 ;SetWDT scaler bits to 32 (or any value desired)
STR OPTION

4 N4 WDT Y% Timer0 | nr n E
CLRWDT : Clear WDT and scaler
BANKSEL OPTION
L DWI b6111100006 ; Mask TMRO select and scaler bits (PSA, PS2-0)

ANDWR OPTION, W
| ORWI bod6000000116 ;SetTimer0 scaleto 16 (or any value desired)
STR OPTION
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7.2 0 (TIMERO)
TOCKSRC<1:0> BUS
InstrClk _\I\l
HIRC —]
LP —] / '\l TOIF
XT | | J r
Sync — TMRO [—p
TOCKI J)
)7 TOCS
TOSE — PSA
8-bit
g )
PSA PS<2:0>
wDT
2
WDTE 16-bit >
SWDTEN wDT "‘)
PSA
WDTPS<3:0>
7-2 Timer0
Timer0™ ¢ | / PA2WTOCKIO p Y /T I (i TOCKSRC)r
Timer0 e =TMRO[7:0] * Timer0_ <+
Timer0 & r X ¢ (TOIF)i i X / 0 X 50" a +r (TOE
GIE)r
E
1.  TMRO ¥ 2y N YT Timer0 A X
2. n X I iTOCKRUN &r01CK SR Cd i1 g0Tdner0 F n
3 SLEEP I A i S Timero A i 1T A T WK
3. Timer0 55 TOCKI I M 5 TimerOl  TOCKI 1
r TOCKI 3 Trock (Y o4 e X
TOCKI w r t
/ “ 0.5* Trock + 20 ns 4
- 10 ns 4
N=1,2, 4, &, =25)%
20 (Trock+40)/N X ns
N=1 ( 4 )
4. T np A Timer0 WDTA % 4 o i 7.1.3XK
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721 Timer0 1§
r W
1=
TOON Timer0 0= %
SLEEP T 1=Yes( n )
TOCKRUN .
TOCKH 0=No
Timer0 (TOCS =0)
00= _n 10=LP "
TOCKSRC | 01 = HIRC 11=XxT®
OFosc LP/XT
INTOSCIO i ¥ FD r
T0CS Timer0 1 = PA2/TOCKI ( )
0 =TOCKSRC ( )
S 1= |-I
TOSE [ -
0=pHA
1=1 d WDT 4
PSA )
0=4 d Timer0 4
WDT 4 TIMERO 4
000 1 2
001 2 4
010 4 8
011 (PSA=1) 18 (PSA=0) 16
PS 100 16 32
101 32 64
110 64 128
111 128 256
xxx | (PSA =0) 1| (PSA=1) 1
TMRO[7:0] | TimerO W
7-5 Timer0 T +
r W
. 1= TOIE
GIE H X al u ( . )
O0=H 1 ( FO )
Timer0 & 1= g
TOIE =
X 0=1 ( )
Timer0 2 1= 2 ( )
TOIF
x r 0= g
7-6 Timer0X 3§
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7.3 1 (TIMER1)

T1CKSRC<1:0>

InstrClk — TiCK
HIRC —— 0
Lp — TMR1
XT — 4
T2CK
TMRLIF
T2CKPS<1:0> ;
EQ >
T1CKPSA
PR1
7-3 Timerl
Timerl ¢ ! [
i 4 ( T2CKPS 4 w14 16)7 4 Timerl Timer2g | 4
Timerll 'l 4 effo
Timerl n 0x00 [ L =
Timerl_ 4 *PR1/ (Timerl )
I TMR1f PR1Y | 0 X ¢ (TMRLIF)I  TMR1 "y . e 0x00r ¥
T X /I n X SO0 n aq fi 4+ (GIE,PEIE TMRLIE)
n X I ATICKRUN = AII&EKSRC du § Timerl F n
3 SLEEP I A I Y Timerl A i T R T W
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7.3.1 Timerl 1§
r W
1=Timerl ( v s TMR20ON=0|
4
T1CKPSA 4 Timer21 - )
' 0=Timer2
T1ICK | 1 =Yes n
T1CKRUN | .. ( )
H ¥ 0=No
. 1=9
T10ON Timerl N
0=1__
Timerl
00= _n 10 = LP"
T1CKSRC | 01 = HIRC 11 = XTO
“rFosc LP/XT
INTOSCIO [ FD 1
T2CKPS Timer2/Timerl 4
(TICKPS) |[00=1 1x =16 01=4
PR1L PR1 u 8t
PR1H PR1 4,
TMR1L TMR1 u 8¢
TMR1H TMR1 4,
7-7 Timerl T +
r W
1=9
. PEIE, TMR1IE
GIE H X (‘ )
O0=H 1
( FO )
1= TMR1IE
PEIE X a‘ ( )
0=1 ( )
. 1=9
TMRL1IE | Timerlf PRIN X N
0=1__( )
Timerls PR1\ 1=\
TMR1IF X ( )
r 0=Ff\
7-8 Timerl X g r
7.3.2 TMR1 / ¥
1 ¥ i 7428 TMR2 I ¥ q
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7.4 2 (TIMER2)

T2CKSRC<2:0>

InstrClk —— T2CK
: TMR2 0
XT — 4
T1CK
TMR2IF
T2CKPS<1:0> EQ }
4 >
T1CKPSA TOUTPS<3:0>
PAR2ACT
-
PR2
7-4  Timer2
Timer2 ¢ i g, PWM( 4 [l 10PWM) 60 s LIRC HIRC, ©
I (CKCNTI=1) ~ y 4 &'
Timer2 i Timer2 4 ( 4 e 1,4 16) 4 2 7 TMR2
I TMR2n 0x00 f PR2Y E
1. TMR2 T vy r € 0x00XK
2. Timer2 4 XK
3. Timer2 4 gwr 4 W (1, 2 €é16) 15 1 Timer2 & X
4. X ¢ TMR2IF  1i T X /0 X 506" 1 a +: (GIE PEE
TMR2IE)X
E
1. E 4 4 Timerl (TICKPSA=1) 1 £ TMR2ON<€ wewl Timer2 "
1 § CPU 7 SLEEP m ir T Timer2 13y i PWM
TMRZ2IE = Or
2. T2CONO £ FPD TMR2 [
3. TMR2 PR2 “ r o« 171 w4 J € 0x0000 OxFFFFy
4. (ATMR20ON = 1§ fAiT2CKRUN = 14 AT2CKSRC | 0009 , Timer2 SLEEP r H r
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741 Timer2 {
roW
1=Timerl ( v g TMR20ON=0i
T1CKPSA . ! r Timer21 - )
0=Timer2
T2CKRUN | T2CK | 1 =Yes ( n )
H ¥ 0=No
A y +
1=PR2/P1xDTy “ W V4 | L PR2ACT
PR2U
P1xDTyACT
0=
Timer2 4
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
TMR20ON Timer2 (PWMY ¢ 1= aL
r = 0 0=7
T2CKPS , , 00=1 00=1
Timer2/Timerl 4
(TLCKPS) 1x = 16 1x = 16
Timer2
000=_n 100 = HIRC
001=2x N 101 = LIRC
T2CKSRC | 010 = 2x HIRC 110=LP ©
011 =2x LP,XTorEC® 111=XT0
“Fosc LP/XT/EC
INTOSCIO (Y FD '
PR2L PR2 u 8¢
PR2H PR2 81
TMR2L TMR2 u 8
TMR2H TMR2 u 8
7-9 Timer2 f +
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r W
H X
GIE 1=¢9 0=H 1
(PEIE, TMR2IE ) ( FO )
1= TMR2IE
PEIE X a‘ ( )
0=1__ ( )
Timer2fr PR2Y 1=
TMR2IE X ?l
0=1 ( )
Timer2F PR2Y X [1=V ( )
TMR2IF
r 0=f\
7-10 Timer2 X 9 r
742 TMR2 / ¥
TMR2H TMR2LF [ TMR2H Y TMR2H_buf” " | Il
r E
q TMR2 1Q TMR2LI TMR2H W L TMR2H_bufi TMR2Hr  Timer2
F oo | ATMR2ONI A00 | TMR2A ¢ 1 NOP
nr
1 TMR2 ,'Q TMR2H, TMR2H W Y L TMR2H_buffer X r TMR2L,
TMR2H  TMR2L L WXre Terw Q A + A T ¥
| ATMR20ON = 00 Il A r
TMR2H
J
TMR2<15:8> 5™ g
I/
>
Q
TMR2 FTMRZH_buffer =
16bit TMR2L —e& %
TMR2<7:0> J
I/
N
7-5 TMR2 ¥
D Q 1,/\
" TMR2H — _
ar Q
TMR2H_buffer
= TMR2
Z 16bit
TMR2Lj
L N
7-6 TMR2 ¥
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8. SLEEP (POWER-DOWN)
rim n T 1T n A TR 8-1 I FT61F13x
- " , nagingl ! LVR,LVDJWDT}
Timersy PWM  ADC SLEEP I A r n- i SLEEP "1 1
nt g
SLEEP r. L
S
n ( T ) Yes
LVR LVREN = 00 or (LVREN = 01 & SLVREN=1) LVREN =10
LVD LVDEN =1
WDT WDTE or SWDTEN
TIMERO TOCKRUN = 1 & TOTERNSRIC | | TOCKRUN=0
TIMER1 TICKRUN =1 & TICKSRC I 00 & TION =1 T1CKRUN=0
TIMER2 T2CKRUN =1 & T2CKSRC | 000 & TMR20ON =1 | T2CKRUN=0
PWM ( TIMER2)
HIRC/LIRC/EC/LP/XT ( 9 @ )
ADC ( ADON=13 ADC H I ADCV”™ )
110 ( SLEEP & PWMI S 1/O H I 1 SLEEPs )
8-1 n (BN ~ SLEEP r'H
8.1 fi SLEEP
CPU SLEEP n 1§ r A E
1. WDTg | ¥ WDT 4 ( 4 WDT) i r
2. r (TF) =1y
3. r (IPF)=0r
4.
1 n T XK
q Timer SLEEPT H (I HIRC, LIRC (EC, LP, XT)
n H r y Timer X ~0 13 n "0
s "y H Timer o
T n - A v C LW 2Y n [ T enm A g
5. 110 s
q Timer2 SLEEPT H ISPWM 21 H ¢ Timer2 " 1 1T MPWM
2 H 1 1§ SLEEPs r
T 19 @ ¢ H 1 fj SLEEPAS ( [ n
1 MDON =103 ADC H I ADC WV~ r | N
ADCIN " T g
T,y SLEEP r w H 1 r
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8.2 n SLEEP X

n X 2y 1 SE

T 7 i v CPU r LIRC+ € i e LIRC HIRC
u f

q €t ¥4 1 PORI Pl F, X Tno, X €t 1 LVDI ADCI

s 0. X T PAA X g

ADC " W ' Wi so i I X 1
1 a | ~q (i 7.1 )
2 H r E
f POR H  (F T )
T IMCLR ro (oA )
T LVR + ( & )
3.9 X (@ NH X & nf ooy i 9X 1
E
1. n X WDTy
2. TICKPSA=1( 4 4 Timerl, £ Timer2)i 3 Timer2 H |
Mg TMR2ON=0( )i Timer2T " r
3. SLEEP n € NOP n
a X M NX * ) N SLEEP X , WDT H X+
(GIE) o X €t ir n @ [ern Q | SLEEP
€ NOP ny
SLEEP
NOP X / NOP e f
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9. X  (INTERRUPTS)
£Ehd (GE)
Timer(Q 5 TOIF 4_D
TOIE
PA4-INT INTE 4_D
INTE
—0C-PAD

PORTA #7538y
__=:‘:

Timer1 PLEC TMR1IF

Timer2 PLE? TMR2IF

5 EEPROM EEIF
LIRC #7i CKMIF

ShERAT ShATBS ST OSFIF
LVD FTEL LVDIF

ADC H{EELEE  ACMPIF
ACMPIE

SMRHEE (PEIE) |
CPU 11y X il 1e2 E
1) X (Timer0  1/O)
1 Timer0 2

OC-PAT

\__ PORTA #Ef (PAE) |

TMRI1IE :l }

IOCAT

—
L
(FURT GIE)

.

TMRZIE

CKMIE

OSFIE :l )
LVDIE :l )
ADC #3857 RE ADCIF
ADCIE

1 PA4T I(NTpA r
f PORTA & 0O X (

2) X
M Timerls PR1Y
M1 Timer2 4 2
1 DATA EEPROM
f LIRC HIRC, 0
1 H
 LVD &\
1 ADC
1 ADC W \
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F15 TimersFf | WDT &FfD0 X I/O X 15X i r
i PC x - (ISR X 1 /o +E

1 v X ) X 9 r ETOIE,INTE, IOCAX, TMR1IE, TMR2IE, EEIE, CKMIE, LVDIE,
ADCIE, ACMPIEr
1T 8y PAxX it "y e X & r EPAIE(PORTA Interrupt Enable)r
1 X Y X & r E PEIE (PEripheral Interrupt Enable)r
1 T np 4.7 FpO n X, r
1 X H X o  +EGIE(GlobalinterruptEnable)y + 1 5g F T _1 H
X & rr I8 & n X [
T X & « F X r P A
X (=
1 AGIETaAa DoX r
1 47 i PC”  0x0004
T F X 1i 2y n i L ox (1 SR)d X g
1 m X ( RET I 02 ISRf __RETIA ¢ X rr
q ISR i PC LX = i SLEEP riy L SLEEP n
r
1 RETI " AGIEI A BoX
E X X1~ PC " H pr H 15 W (
W, STATUS )i noow i w X a GPR
16y bytes¥ € u I e bank { 16y bytesi F Y5 bank II
vor
9.1 X 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 r W (RW)
INTCON | Ox0B GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE CKMIE | LVDIE | ACMPIE | TMR1IE | OSFIE | TMRZIE | 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 1111 1111
TRISA 0x85 PORTA -|— 1111 1111
IOCA 0x96 PORTA ¢ 0O X 0000 0000
9-1 X i W
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rW
1=49  (PEIE,, X
GIE |H X L )
0=H i
( FO )
1=9
PEIE X ( X a
0=1_ ( )
TOIE Timer0 & X 1= g
INTE | PA4TINT X, 0=7
PAIE |PORTA & 0 X ( )
TOIF Timer0 & X r
INTE |PA4T I NTX r L=Yes( )
PAIF | PORTA & 0 X r o=t
9-2 INTCON
P W
EEIE EE X,
CKMIE |LIRC HIRC 0 ! X
LVDIE LVD X
ACMPIE | ADC W Y X 1=3
TMRIIE | Timerlf PRIy X 0=L
OSFIE X ( :
TMR2IE | Timer2r PR2Y X
ADCIE | ADC X
9-3 PIE1
r W
EEIF EEPROM ‘
CKMIF LIRC HIRC, 0 ! r
LVDIF LVD X '
ACMPIF | ADC w | r 1=Yes( )
TMR1IF | Timerls PR21Y r 0=No
OSFIF r
TMR2IF | Timer2r PR2Y ‘
ADCIF | ADC .
9-4 PIR1
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P
PORTA
IPAPU .
1=H { 0= WPUA +
PA4 X
INTEDG
1=pA 0=r
PORTA I/0 2 ( +)
TRISA |1= § @ 2)
o=% p I
PORTA s 0O X
IOCA .
1= g 0=1
9-5 OPTIONI TRISA IOCA
9.2 PA4-INT PORTA ¢ 0 X
PA4-INT PORTA & 0O X
PA4 PAOT PA7( 8y )
110 TRISA[3] = 1; ANSELO[3] = 0 TRISA[X] = 1; ANSELO[x] = 0
15 INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF
i p Y r (e ') oY1 1YoO
L K No
9-6 PA4-INT PORTA & X A v
PA4-INT PORTA & 0 X e nox i e PA4 r I PA4-INT
» [ PORTA ¢« 0. X J L [ ] PORTA « O X E
1 fi W L e 0 X X ( PORTA)
2 fi o} [ W WA r PAIFy
3. (4 PORTA ) i i PAIF | N
PORTA M~ e 0. X [ s F\ €t Fo® I PAIF” n
r
Busx I0CAX
D
I0CA
EN
PAIF
D
PORTA
EN
& D
Instr.CIk or
SLEEP EN
9-2 PORTA X
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10. PWM
P1ADT
«— ¢ @ SSUQW’
oroa
P1ADTACT J
PlAzNPw’
— PN Ps “Q 7
¢ @ bl
Plxwa’
[ Pis < Q 7
A =) =>Ru6
TMR2 —
# EQ
PR2ACT P1XDTACT
E
x=B,C,D
y=0,1
z=0,1,2
PR2 P1xDT
10-1 PWM
PWM E
1 4 ( Timer2 )i 3 A PWM E P1A, P1B, P1C, P1D
1 1 w 2 E/P1A
1 1 v + PWM  EPIA /PIA
1 161 bit 4
T PWM & 7 +
] g " ! F €t
1 PWM1 PWM4” L 3y 1/0,PWM2 PWM3~ L2y 110
1 XOR/XNOR 2° 2
1
T v « 8
1 A o
SLEEP r PWM £ i F 5] SLEEP . Timer2 H (i 7.4
Timer2)l 3 PWMg | MPWM ° H r Timer2 SLEEPT [l F-
n r SLEEP I Timer2 T 1T MPWM 2 H 1 1§ SLEEPs
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101 PwM {§
Timer2 Timer2 A
MSB LSB MSB LSB MSB LSB K
PWM1
PWIVIL P1ADTH | P1ADTL P1DC
PWM2 PR2H PR2L TMR2H | TMR2L | P1BDTH | P1BDTL T
PWM3 P1CDTH | P1CDTL T
PWM4 P1DDTH | P1DDTL T
bit 7 bit6 -0 r W (RW)
PR2H 0x92 PR2 8 11111111
PR2L 0x91 PR2 u 8¢ 11111111
TMR2H 0x13 Timer2 8¢ 0000 0000
TMR2L 0x11 Timer2 u 8r 0000 0000
P1ADTH 0x14 P1A A 8r 0000 0000
P1ADTL O0x0E P1A A u 8r 0000 0000
P1BDTH 0x15 P1B A 8 0000 0000
P1BDTL OxOF P1BA u 8r 0000 0000
P1CDTH Ox1A P1CA 8 0000 0000
P1CDTL 0x10 P1CA u 8r 0000 0000
P1DDTH 0x09 P1D A 8 0000 0000
P1DDTL 0x08 P1DA u 8r 0000 0000
P1CON 0x16 T P1IDC( M ) 0000 0000
10-1 PWM
4 2 9
Cho Ch1l Ch2 Cho Ch1l Ch2 Cho Ch1l Ch2
PWM1 PAG6 PB5 PAl P1A00E P1A10E | P1A20E P1A0P P1A1P P1A2P
/PWM1 PB1 PB6 PAl P1AONOE | P1AINOE | P1IA2NOE | P1AONP | P1AINP | P1A2NP
PWM2 PA7 PB7 T P1BOOE P1B10OE 1 P1BOP P1B1P T
PWM3 PB2 PBO T P1COOE P1C10E T P1COP P1C1P T
PWM4 PB3 PA3 PA2 P1DOOE P1D1OE | P1D20E P1DOP P1D1P P1D2P
bit 7 bit6-0 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 r W (RW)
P10OE2 P1D20OE | P1D1OE | P1DOOE 1 1 P1C10E | P1B1OE 0x11B | 0 0 01001
P10OE P1COOE | P1BOOE | P1A2NOE | P1A20E | P1AINOE | P1A10E | P1IAONOE | P1A0OE | 0x90 0000 0000
P1POL P1COP P1BOP P1A2NP P1A2P P1A1INP P1A1P P1AONP P1A0P 0x99 0000 0000
P1POL2 | P1D2P P1D1P P1DOP 1 1 P1C1P P1B1P 0x109 |0 000 0 1
10-2 PWM & 1=0 ,0=_) g9 r (=9 ,0=1_)
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i =0, =1 (XOR) =0, (XNOR) = 1 5
Cho Ch1 Ch2 Cho Ch1 Ch2
PWM1 T T T T T T N/A
/PWM1 T T T T T T N/A
PWM2 1 1 1 1 1 1 N/A
PWM3 T P1CF2E T T P1CF2 T P1C xor P1D
PWM4 T P1DF2E T P1DF2 P1B xor P1C
bit 3 bit 2 bit 1 bit O r W (RW)
P1AUX Ox1E P1CF2E P1CF2 P1DF2E P1DF2 0000
10-3 PWM 2"
4 PWM -|- LW
A Y 4.
1 =PR2/P1xDTy Wwodd L PR2ACT
PR2U
P1xDTyACT
0=
1= (Buzzer) I 50%7
P1BZM
0= PWM
1=y *“ (O I
P1OS (One pulse)
0=
10-4 4 PWM ' +
¥ W
PWM
000: Fo 100: LVDW=1 or BKIN=0
P1BKS 001:BKIN=0 101: LVDW=1 or BKIN=1
010: BKIN =1 110: ADC W r € do
011: LVDW=1 111: o
PWM ~
P1AUE 1= 12 | PIBEVT I PWM
0= 2 | PIBEVT n I PWM
10-5 PWM F "
roW
PWM i €t ‘
P1BEVT .
1=Yes( I ) 0=No
10-6 PWM €t r
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bit 7 bit6é | bit5 | bit4 | bit3 | bit2 | bitl | bitO ¢ W (RW)
P1BRO | 0x17 P1BSS P1ASS 0000 0000
P1BR1 | 0x19 P1D2SS P1DSS P1C2SS P1CSS 0000 0000
P1AUX | Ox1E T \ T P1B2SS T T T T 7 100 0000
ri 2
Cho Ch1 Ch2
PWM1 — ® A — .
P1ASS 0= 0=
/PWM1 01 = fioo 01=0
PWM2 P1BSS | P1B2ss® T 1X = ilo; 1x=1
PWM3 P1CSS | P1Cc2ss®W i plxxp =0, ioo
PWM4 P1DSS P1D2ssW plxxp =1, o =
10-7 PWM i 2

10.2
4 PWM 3 e Timer2l 1~ 6y e
T 1xor2x N
1 1xor 2x HIRC
1 LIRC
1 2x ( FOSC LP,XT EC )
1 i 7.4 Timer2.
10.3 (Period)
PWM Timer2 PR2 (PR2H + PR2L) L 10-1E

10-1 PWM = (PR2 + 1)*Trc*(TMR2 6)

Timer2 TMR2f PR2 E

1 Timer2 A (PR2ACT  P1xDTACT) r
T TMR2 I v ATMR2 = 0g
¥ P1A0, P1B,P1C,P1ID 2 1q
104 A (Duty Cycle)
4 PWM A i 2 x 81 hit (P1xDTH, P1xDTL)  PIxDTHe 8
r  PixDTLeu 8r 1 1Y o - I PIXDTH P1xDTL o’ [ fir
PWM (Pulse width) A (Duty cycle) 4 | 10-2 10-3 2E

10-2 = PIXDT*Trock*(TMR2 o)

10-3 ¥ = P1xDT = (PR2+1)
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10.5 M (Deadband)

| &5 | Bk3E
D T g .
P1AX ] — o
RX RX X
P1AXN — L
FX RX
10-2 PWM M
P1DC 10 Of0ODOBIAX  P1AxN (/P1A) . L ) [ feo Mo
r A n A I Timer2 * ¢ r
10.6 F  (Fault-Break) *
4 PWM Foor 0 F €el3” L I PWM &
| ‘ 2  TMR2ONF § r F €t nelA ¢ A E
BKIN=0
BKIN =1
LVDW =1 (LVDDEB g I 7 LVDW )
LVDW=1, BKIN=0
LVDW=1, BKIN=1
ADC W r € do
E PI1BEVTe €t r [ LVDWF id LvD r ADC
D W r
LEBCHx
EDGS
PWM_BKIN
LEBEN
LEBCNT 0 [1]2]3]4]5]. [. | | N] 0
28 BKIN %) . . %)
28 PWM_BKIN
10-3 LEB
AEBEN=1d M LEB Y PWM F €t (] LEB PWM
F i (BKIN) ADC i i 3i ni
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P
ADDLY.8 | ADC LEB 81
/ LEBPR9 | (i ADDLYO )
ADC LEBu 8 (¢ I ,ADEX=1)
ADDLY /| ( = (ADDLY+6)/Fapc)
LEBPRL | ( PWM & i ADC, PWM
X F ADDLY)
ADC i BKIN LEBg
LEBEN 1= 9 ( GO/DONE=1 Y
0=1 P )
LEB H
LEBCH 00 = P1A0 10 = P1C
01=P1B 11 =P1D
LEB i
EDGS 0=pA
1=r1
10-8 LEB
F 2 i F I PIx 287 e # ( )N e u l |
P1B1, P1C1, P1D1, P1D2 2 + F19 IIOF
(. L | PIBEVTCF n r- £ | PIBEVT ~
n r
" i1 F I Timer2 A [ €t I Timer2 nl A
r4 PWM 2~ iy Iy PWM 2 n r
10.7 A
A ~ il e a PR2U g1 v + (Y 'y
L ‘| W D [
E N~ PR2  PixDTL, P1IxDTH I xxxACT Lt FTOog
/ Timer2 {
P1xDT 1 |pixDTACT | |
PR2U_WR1
TMR2_MAT 3
TMR20N — I 2—"
PR2 PR2ACT |
10-4 Timer2
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A o ~ H 4 "It PwWM & rl
% a ' ( | Timer2 Sysclk A | S |
F- “13” XXXACT W ) W
TMR2_match ]
PR2H E F
PR2L FF | 00
PR2ACT EFF | FFF
10-5 PR2ACT W FFF(  w-+e FO00)
% N PR2 xxxDTx [

i 4 A PWM  P1A, P1B, P1C, P1D, L WO [PWML PWM4
R L 3y 1ol PwM2 PWM3™ 4 | L2y 1Or
(Buzzer) i 8 e (2XPR2+1)*Tr*(TMR2 4 W )r P1A,P1B,P1C  PI1D
2 50%A [
Pa [ L[ | ] [ ] [
P1B L L L] L] i
Pic_ | I I N —
po | [ 0 7 L]
Buzzer - P1A, P1B,PI1C,P1D | | | B
10-6 2
Y “ & iPlAP1B,PIC PID ~, Vo
109 (P1C,P1D)  (P1B, P1C) 2" e
PBO=P1Cxor PID ( P1CxnorP1Di T  fPICF2E6  fPICF2d  10-3)r
PA2 / PA3=P1BxorP1C( P1BxnorP1CI i  fPIDF2E® fPIDF2d  10-3)
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P1CF2
P1C P1CF2E 1o
P1D TRISBO
'\I\ PBO
PORTBO L
P1C1P
P1DF2
P1B P1DF2E P1D1OE/
P1C P1D20OE TRISAX
'\I\ PA3/PA2

P1D1P PORTAX

P1B \

2

|
- T
P10 T ]

4

P1B xor P1C (PA3/PA2)

PICxorPID (PBO) [ | ]

10-8 P1B P1C 2"
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11. EEPROM (DATA EEPROM)
FT61F13x Y 128 x 81 bit DATA EEPROM Y M I nl Mr
Yyvw - ~  100b 1~ n / i b i ¥r e 1y byte
(8T bit)l (page mode)r / oot I L [I] v
[ P i F CPU 15 ni ~ §{ SLEEP
¥ 2y n I ¥ € Twrite-eerrom (B " € 2~4msl 1
- T e 0.7~1.3ms) Y | F o 47 4~  EEPROMMV
[ ¥ r X r EEIFy
F (sequential READ) (sequential WRITE)[ / r
Voo OVpor, CPUM ™ 8 MHz /2T r , r “u 15V “ g DATA
EEPROM 4 (Vop-wriTe) r kK 1 u Vopwrmed | © 1.9V 2.2Vf DATA
EEPROM u 4 +G  Voores)

11.1 DATAEEPROM i

EEDAT | DATA EEPROM

EEADR | DATA EEPROM

DATAEEPROM g (bit3)
WREN3 | 111 =a € 000

(5) =1__

WREN2 | DATAEEPROM g  (bit2)

DATA EEPROM r

WRERR | 1= X (d MCLR WDT )
0=

WREN1 | DATAEEPROM g  (bit1)

DATA EEPROM  ~

PONLY }1=No(F 1~ )
0=Yes (Q o )
DATAEEPROM 4,
RD 1=Yes(H 4y SysClk i =0)
0=No
DATA EEPROM 4
WR 1= " X ( € 0)
0=
11-1 EEPROM { +
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FowW
1= 9
. PEIE, EEIE
GIE H X (‘ )
0O=H ©
( FO )
1= EEIE
PEIE X a‘ ( )
0=1__ )
EEIE EEPROM Y
0=1__ ( )
EEPROM 1=Y
EEIF X es( )
r 0= M
11-2 EEPROM X g r
11.2 DATA EEPROM
1. fGIE = 00K
2. = GIEl MGIE=1q4 S (1)K
3. EEADR X
4. EEDAT X
5. ANVREN3, WREN2, WREN16=l, 1, 1d v X H X
6. J AWR =101 - (Y X K
7. ( I Twrreeerrom) | ONVRO  ANVREN3, WREN2, WREN10 "
0K
} E

BCR INTCON, GIE
BTSC INTCON, GIE

LIUMP $-2
BANKSEL EEADR
LDWI 55H
STR EEADR ; e 0x55
STR EEDAT ; e 0x55
LDWI 34H
STR EECON1 : WREN3/2/1 1
BSR EECON2, 0 .
BSR INTCON, GIE 'GIE 1
E
1. X 1  Data EEPROM ¥ § r
2. 5| WREN3, WREN2 WRENlo ' o T T EEIF .
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FT61F13x

11.3 DATA EEPROM

fi EEADR i -
EEDAT i
£l
DATAEEPROM

(AiRD [=2y1 M)
NOP n EEDAT

BANKSEL EEADR
LDWI dest_addr
STR EEADR

BSR EECONL1, RD
NOP ;
LDR EEDAT, W ;

114 " !

v - : (

L Kl

3. DATA EEPROMy

4. eFFY 1T 3
(M

@r
f1u H r

7. W

®

DATA EEPROMy
W [ (Mr
(7 Tn H r

9. ]

10.

Rev2.01 -57-
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| EEPROM

H W r:

bits
PONLY = 0)i
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12. 12-bit  / (ANALOG TO DIGITAL CONVERTER , ADC)
ADC  ~ fiH 12-bit H r ADC™ F r I 3
850 kHz (M 48 kHz I 21es/ Yra 12-bit [
INT_VREF — ADPREF=004 o ADNREF=0Q¢ ___|NT VREF
VDD —p ADPREF=014 o ADNREF=01, GND

o ADNREF=1Q¢ ___ |NT VREF+EXT_CAP
o ADNREF=1le  ExT VREF

INT_VREF+EXT_CAP— ADPREF=104
EXT VREF » ADPREF=11‘

PAO/ANO » 0000 i_ ______________ 1:
PA1/AN1 » 0001 : :
PA2/AN2 » 0010 Vref Vref ! !
PA4/AN3 | 0011 + - | osv 00 |
PAG/AN4 p 0100 AID : 2v 01 'NT—VREF:
PA7/AN5 » 0101 v : 3v 10 :
PBO/ANG p 0110 I float 1 |
ADF /
PB5/AN7 p 0111 . ! |
XXX | |
7'y [ |
16 | ADINTREF[1:0] [
INT_VREF v | :
GO/DONE | |
CHS<3:0> ADIRESIFE l Int Vref |
12-1 ADC
fiH ~ ne8y I/OANY) A" 3yY i 4 (Internal Vapcirer)A* 1 ADC ny
I/IO(PA4) PWM T i ADC A~ F (Leading Edge Blanking, LEB)r
ADC i/ ADC W \ i ‘ X I A D4 /
n X r
ADC1 4 (Vapci ReF) n e Vppl 3y Y i 4 (0.5v,2V,3V) A" 1 /10O A
i A
ADC F lrs 1 ADC » i CPU” 1Y ny
ADC SLEEPT H 131 € Sysclk I 4 iy s 9
€ Sysclk Timersl g Sysclk SLEEP H [ ADC € LIRC 1
i SLEEP LIRC " r
ADC e t 1 (PA4 PWM) | GO/DONE t 1€t ‘ "~ AD It
r GO/DONE r
Rev2.01 -58- 2020-12-30
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121 ADC |
r W
1= 9
PEIE, ADCIE, ACMPIE
GIE H X ‘( )
0O=H ©
( FO )
1= ADCIE, ACMPIE
PEIE X a‘ ( )
0O=1__ )
1= 9
ADCIE | ADC X
0=1__ ( )
ADC 1=Y
ADCIF X esC )
r 0= m
ADC W \ 1=
ACMPIE X a‘
0=1_ ( )
ADC W \ 1=Y
ACMPIF % esC )
r 0= m
12-1 ADC X g
rowW
ADC u r _(LSB)
ADRESL ADFM=0: ADRESL[7:4]=u 4: (I me 0)
ADFM=1; ADRESL[7:0]= v 8¢
ADC r (MSB)
ADRESH | ADFM=0: ADRESH[7:0]= 8.
ADFM=1: ADRESH[3:0]= 4 (I me D0)
ADCMPH | ADC wo(: 8¢ 1 0.4% steps)
ADC /JLEB( ¢ 1 1 ADEX=1)
ADDLY / ( eu 8r ,ADDLY.8¢ ro)
( PWM & i ADC, PWM
X F ADDLY)
ADC i BKIN LEBa
LEBEN 1= 9 ( GO/DONE=1 Y
0=1 F- )
LEB H '
LEBCH 00 = P1A0 10 = P1C
01 =P1B 11 = P1D
LEB i
1=T
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r W
ADC il
0000 = ANO 0101 = AN5
CHS 0001 = AN1 0110 = ANG6
0010 = AN2 0111 = ANY7
0011 = AN3 IXXX = (Y  Vapcirer)
0100 = AN4
ADC i + (GO/DONE)
ADEX 1= PA4 PWM , GODONE( t 1)
0= N  GOMDONE( + 1)
ADC " r
GO/DONE 1= t ,PAA PWM " A/D
( " )
= /
ADON 1=ADC ?L
0=ADCI ( )
A/D (i iADRESHO)
ADFM 1=~
ADC
TSEL = 2T TSEL =4T
000 = SysClk/2 000 = SysClk/4
001 = SysClk/8 001 = SysClk/16
ADCS 010 = SysClk/32 010 = SysClk/64
011 = SysClk 011 = SysClk/2
100 = SysClk/4 100 = SysClk/8
101 = SysClk/16 101 = SysClk/32
110 = SysClk/64 110 = SysClk/128
111 =LIRC 111 = LIRC
Vaociree i (1 4)
00=Y Vabci rE
ADNREF 01 = GND
10="Y Vapct ret Cap
11= 1 4 (1/0)
MADCT REFM
00=1Y Vaocire
ADPREF 01 = Vpp
10="Y Vapci ret Cap
11= i 4 (1/0)
UADCT RE
ADINTREF | 00=0.5 10=3.0
01=2.0 11 =( )
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r W
i (__ADEX=1 )
ETGTYP 00=(PWM PA41 ADC ETR)
0L=(PWM PA4T ABTR) p Y
ADDLY.8 ADC LEB 8r
/LEBPR9 | (i fADDLYO )
i (__ADEX=1 )
000 = P1A0 100 = P1D
ETGSEL 001 = P1AON 101 =ADC_ETR
010 =P1B
011 =P1C
ADC W \ €+ i PWM =
ADFBEN |1= g
0=1__
ADC w
ADCMPOP | 1 = ADC 8, <ADCMPHI[7:0]
0=ADC 8: O ADCMPHI[ 7: (
ADC w
ADCMPEN =g
0=1__
LEB I ADC i
LEBADT 1= §{ ADC
0=F i ADC
122 ADC T
bit 7 bit 6 bit 5 bit4 | bit3 Bit 2 bit 1 bit 0 W
ADRESL 0x111 A/D u r XXXX XXXX
ADRESH 0x112 A/D r XXXX XXXX
ADCONO | 0x113 T CHS<3:0> | ADEX | GO/DONE| ADON | 7000 0000
ADCON1 | 0x114 | ADFM ADCS<2:0> ADNREF<1:0> ADPREF<1:0> | 0000 0000
ADCON2 | ox115 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 | 1 | LEBADT | i 0007
ADCMPH | ox187 ADCMPH<7:0> 0000 0000
LEBCON | 0x185 | LEBEN | LEBCH | i | eoes | i 0007 T
12-3 ADC |
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12.2  ADC
ADC~ T ( ADON=01I'{ A/D i )E
1
1 ADCH 4
1 ADC
1
T i
17 ADC T (Leading Edge Blanking, LEB)
1 X )
i CHS " v L 5 ADC r 110
TRISx=1 ANSELOx =1 fir
ADC i 4 (Vapci rEFADCI 2y 1 15 e W fi A E Vreet VRed [
i 470 eE
1 Verert"  VDDI Vgerl™  GND
A 4
7 VY i 47
q i 4 (Vrerte PA4, Vgeel € PAB)
VR5ert VREFTA’ Ihep F [ 2 F7o Y 41 z VRer! ‘I‘ L
GNDy
Y o1 47 1 e 0.5VIi 2.0Vi 3.0Vi fi 01 ( PDINTREFd 12-2)r
ADC i ADC” n 8 f AADJSO12-2E
1 TSEL=2T e SysCIk/NXTSEL =4T e SysCIk/2N)XXN =1, 2, 4, 8, 16, 32, 64
1 LIRC (256 kHz 32 kHz, i fiLFMOD06-2)
ADCS<2:.0>  /
3
—>
—
SysClk ADCLK
e DIVIDER [ ADC
—
—>
LIRC
12-2 ADC
i AID Y e @ (i OADFMd 12-2)r
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ADRESH ADRESL
ADFM=1 MSB LSB
bit7 bito bit7 bit0
. .
12bits ADC
ADRESH ADRESL
ADFM=0 MSB LSB
bit7 bit0 bit7 bit0
. 5 J
12bits ADC
12-3 ADC
12.2.1 ADC
ADC - n (ADEX =0); PWM IO(PA4) i} (ADEX =1) i rl X'I' PWM PA4

& ~

i e @1 o d ol fi ET GTIY P d2-2)
P1BKS<2:0>

Disable

BKINb

BKIN

LVDW

BKINb or LVDW
BKIN or LVDW
ADCMPO
Disable

L PWM

EDGS
PWM_CHx ——1 — —
- 1 LEBCNT
9bit
LEBCH<1:0>
T2CK
ADCLK LEBADT
LEBEN
12-4 LEB
i Xi T ( MOSFETs/IGBTs) D b i g
re = (LEBY i ~ PWM & ) MOSFETs/IGBTs
i Or
LEB PWM e T2CK(Timer2 ) LEB I ADCH i LEB
g fiLEBPROL2-2)y LEB Y o i LEB ¥ 1 S LEB
0 r
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(1 / i
n ( ) (N/A)
I/0 (PA4) | (ADDLY+6) X Tap; ADDLY = LEBPR I/0 (PA4)
WM (LEBPR+6) X Tap LEBEN = 0; ETGSEL (LEBCH )
(LEBPR+4) X Track + 2 X Tap (Tr2ck = Timer2 period) | LEBEN = 1; LEBCH (ETGSEL )
12-4 ADC {1
t 1 (ADEX=0)i GO/DONE n o 4 7 AD r PA4 PWM T 1
> (A6 T4 x+R2XTag0 | 12-4)r o
ADDLY/LEBPR GO/DONE r ADC (ADDLY) LEB
(LEBPR){ y 9-bit i LEBPR9 LEBPRL[7:0] H
DL IxTad Y T
E
1. 9 LEBfi Q ADEX ADON r
2. ADC T [ A
3. LEBEN=1I Y ETGSELI i v+ LEB (I LEB 2 1 ADC
" (i i LEBADT 42-2)
12.2.2 ADC X
X ADC i y ADC r
q ADEX=0( n 1) 1~ t GO/DONE=0 X ADCr
q ADEX=1 | i ADC (ADON=0) X ADCyr
q ADC X i ADRESH ADRESLF P [ H W
T e 1 ol ADC X 1 3 ADC T o
12.2.3 X
ADC i IraAece ‘ X ¢ E
1 ADC (ADCIF)
9 ADC W \  (ACMPIF)
v X | X & r (ADCIE ACMPIE)I X (PEIE) 10
| H X (GIE)
X & It X €t ‘ X er i X / n X
DX ) a  ++ (GIE, PEIE,ADCIE ACMPIE)f
E ADC b - f DCMPH W (f A ACMPENd
12-2)f ADCMPOP [ y £ e X r ACMPIFT :
8r 5 W i Vreet  Veerl A stepe 0.4% ADFBEN=1
n g X T
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Fremont Micro Devices FT61F13x
AW F ¢
ADC_DATA[11:4] -
L PWM F
ADCMPH[7:0]— T ,:' ) >
ADFBEN
12-5 ADC W
12.3 ADC
(Y H i nNH Y ADC A fi 4 001% 1Yl
L o12bit (0.024%)r Y i I'( 12-5E
Taco>0.16 xR (es);R Y r € kW.
Taco€ 2es | Y 012.5 kW 3 Y I3 Tacq ;
T o g Y Wr 7 5nA I BOKW y R
0.25mV (2Vi 4 0.0125%) 4 100c [
Iy r
Y W Taco
> 50 kW (F )
50 kW 08.0¢s
25 kW O4.0¢s
12 kw 02.0¢s
<12 kW 02.0¢s
12-5 F 4 F Taco i
H de’Y ADC fi 4 r
H = Ys ADC (] el
H = 0 L 1Y TAD ‘Yl I £ (T 12'4)r
124 ADC
TADe ADC [ 1 (blt) 1XTADI|. 217 3XTAD'|. Il 6 ﬁ 1XTAD.|'
12-bit E

TACQ + (3 +12 + 1) X TAD = TACQ + 16 TAD

“H 12-bit € 48kHz( ~21es/ )
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| | \| TAD1 | TAD2 | TAD3 | TAD4| TAD5) TAD6| TAD7| TAD8| TAD9 | TAD10j TAD11 TAD12 TAD13| TAD14

r

| 4

I I | I I I I I I I I I I I I I I v
T b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 |

:

CHOLD F i ADRESH  ADRESL ADIF
GO: 1( n 1% 1 ) g?ormr ° fi
12-6 Tap
125 ADC }
ADCE
1. e E
a. TRISx = 11 2 -
b. ANSELx =11 T il p r-
2. ADC E
a. ADC
b. ADC1 4
c. ADC 1T t E +t | PAA-ADC_ETR PWM, LEB
d.
e. 8 W ¢ )
3 ADCX ( )E
a. 3 ADC / W X
a X
c. T H X ( X 7 >a )
4. ADC r ADC Tsr(~15) € SVapcirer Y | 4 13
Yo 4 Tornt @ OTyrind 17.7)  Tsr IV max(Tyrintl
Tsn)r
I ADC I F r fi E
1. ADC 1§ € i OCH$O)
2 | ADC W X Fr
3. Tacg u 1 Tacq NH Y ADC f W fi 4 0.01%
NYrs 0" n i (% ADC (n elly D
w T
a n ot T Taco r
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b. N PA4-ADC_ETR PWM T 1 =Y Y I3y (ADDLY+6)
X Tap 1 Tacol ® Tacel
5. I n GO/DONEI t T &€t " . GO/DONEI I "~ ADD
r
6. nr ADC E
a. GO/DONE «
b. ADCX (g X
7. 0 ADC
8. I ADC W X ror
E
1. GO/DONE  ADON % (ADCONO)X | * F [
2. ADC X I F~ [ ADON =0 [
I e ADC (O e PAOI ADC € LIRC)E
BANKSEL ADCON1
LDWI B601110000 ; 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 B6100000016 ; Right justify,
STR ADCONO ; Vpp, Vref, ANO, On
LCALL StableTime ; ADC stable time
LCALL SampleTime ; Acquisition delay, Taco

BSR ADCONO, GO
BTSC ADCONO, GO
LIUMP $-1
BANKSEL ADRESH;
LDR ADRESH, W
STR RESULTHI
BANKSEL ADRESL,;
LDR ADRESL, W
STR RESULTLO

Rev2.01

; Start conversion
: Conversion done?
; No, test again

; Read upper 2 bits
; Store in GPR space

: Read lower 8 bits
; Store in GPR space

-67-
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13. YM [/ H
M (PROMY € HV H T M / H (y M € 1kx14)r EEPROM M
(DROMY’ € HMV H r T H O IDE r
CPDB DROM HV H
CPB PROM ‘HM H

FSECPB2 | PROM VM 2 (l1kx14) / H
FSECPB1 | PROM M 1(l1kx14) / H
FSECPBO | PROM M 0(lkx14) / H

— | | | e -

13-1 YM [/ H V

14. 4 * (LOW POWER MODE)
Sysclk A R "1 * Syscke I o*
I n & CPU™ Il i SLEEP @y | “ T )
r "y o- ' w [ FT61F13x 16MHz /2T o 190
e AMIPSI ek Y’ u . AT
CPUH FoR 0 SysClk LIRC[ €t R
a ROMLPE CPU fju" oo’ : 7 N u 7 250kHzr
LIRCe 32kHz T ¢° ¥ e ~8eAr
r W
1=
ROMLPE |u’ al
0=1
14-1
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15. N (INSTRUCTION SET)
! r

NOP ¥ None
SLEEP fi SLEEP 0Y WDT; Stop OSC IPF, ITF
CLRWDT ( ) 0Y WDT IPF, ITF
LJUMP N L NY PC
LCALL N NY PC;PC+1Y Stack
RETI n X Stack Y PC;1Y GIE
RET n Stack Y PC
BCRR, b R br 0 0Y R(b)
BSRR, b R br 1 1Y R(b)
CLRRR R O 0Y R Z
LDR R, d (MOVF) R Ld RY d Z
COMRR, d R 0 RY d z
INCR R, d R+1 R+1Y d Z
INCRSZ R, d R+ 1] e 0y R+1Y d
DECRR, d RT 1 RT1Y d Z
DECRSZR, d RT 10 e 0y RT1Y d
SWAPR R, d R R(O-3)R@TI 7)Y d
RRRR, d R ‘ ? R(O)Y C;R(N)Y R(NT1);CY R(7); | C
RLRR, d R ‘ R(7)Y C;R(N)Y R(n+1);CY R(0); | C
BTSCR, b r | e 0y Skip if R(b)=0
BTSSR, b r | e 13 Skip if R(b)=1
CLRW ¥ W 0 oY W Z
STTMD W'Y L OPTION WY OPTION
CTLIOR /0 + TRISr | WY TRIST
STR R (MOVWF) w LR WY R
ADDWRR, d Wf R 7 W+RY d C,HC,Z
SUBWRR, d Rt W RTWY d C,HC,Z
ANDWRR, d Wf R ¥ R&WY d Z
IORWR R, d Wrf R W|RY d Z
XORWRR, d Wrf R WARY d Z
LDWI | (MOVLW) Y L w 1Y W
ANDWI | Wf VI F I&WY W Z
IORWI | Ws o I|WY W Z
XORWI | Ws o I"WY W Z
ADDWI | We o l+WY W C,HC,Z
SUBWI | o1t w ITWY W C,HC,Z
RETW | i J 1 Lw Stack Y PC;1Y W

15-1 37 RISC n
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R(F) SFR/GPR
W £
b 8-bit R/RAMX
[/ Imm (k) Y/
X FTio Twn 0 1
d
1= R /RAM
= L w
N
PC
/PF r
ITF r
TRISr TRISTK | A B, C
C r /St
HC 1 IS,
Z r
15-2 ¥
rW
0 r E e K
z 1=Yes
0=No
M + /MS: (ADDWR, ADDWI, SUBWI, SUBWR)E
4y ¢ r 1T W ¢ S/ K
HC N .
1= 1 St
= | St
r /' S+ (ADDWR, ADDWI, SUBWI, SUBWR)E
r W o+ Si K
C . .
1= (1 St
= il S r
15-3 r
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16. ! (SPECIAL FUNCTION REGISTERS, SFR)
2 ! (SFR)E
T Vv . E 3 (Integrated Development Environment, IDE)>K
X
16.1 v
Options it

CPE : Im IRETE : Im
MCLRE: |PB7 ~| MreTE:  |Disable  ~|
PWRTES: |Disable ~| worete: [Disable |
WDTE : Im LVRS : 2.5V i
FOSC : INTOSCIO  ~| FsEcPBo: |Disable |
cPDB:  |Dissble  v| Fseceg1: [Dissble |
CSUMENB : |Disable ~| Fseceez: [Disable |
TSEL : T -

FCMEN: [Enable <

IES0 : [Enable  ~|

RDCTRL :  [Latch -

LYREM : Disable -
[ eI TormETEEL)

coce_|

16-1 IDE v
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CPB PROM 'HV H i
MCLRE /1o i
PWRTEB |p (PWRT)I V ~64ms i
WDT
— SWDTEN
WDTE Ta ( NFf ) +
1 n_ 4+ (SWDTEN)
9 LPEPC1(+) PCO (71)u
T XTEPC1(+) PCO (1
FOSC 1 ECE PC1 (+) fil PCOe I/O INTOSCIO
f INTOSCEPBO PA2 2d n d PCO PCle I/O
Y INTOSCIOE PCO PCle I/O
CPDB DROM'HM H i
CSUMENB . T
n F SysClk i (2T or 4T)E
TSEL 7 2( n = SysClk/2) 2
T 4( n = SysClk/4)
H
FCMEN 1 a a
qfi
XT/LP § "
IESO 1 9 a
qF
TRISx=0( 89 ) i PORTx W
RDCTRL [T #f 2
1T _2
LVR
1 a
LVREN 0% i
T  SLEEP Y
1 n + (SLVREN)
IRBTE n "+ i
MRBTE MCLRE [ " V i
WDTBTE |WDT " V i
LVRS 7 Veor 4 (VJE 2.0/2.2/25/2.8/3.1/3.6/4.1 2.5
FSECPBO | PROM M 0(1kx14) / H i
FSECPB1 | PROM M 1(1kx14) [/ H i
FSECPB2 | PROM M 2(1kx14) [/ H i
16-1 v ( IDE )
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16.2
i ! (SFR)4 4y bank X r il Qys L banky
~ 0x000 B
BANK-0
___Ox07F
0x080
BANK-1
___OXOFF _ SFR
0x100 SPACE
BANK-2
. Oxd7F
0x180
BANK-3
___Ox1FF _
16-2
e ¥ bank ni © SFR Y 4y bankXT ut £
4y bank W r
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 roW
0, 80, 100, 180 INDF a FSR Y Y ( ) XXXX XXXX
2,82,102,182 [PCL (PC) u 8¢ 0000 0000
3,83,103, 183 |STATUS | FSRB8 pacefo) | mF | e |z | He | 0001 1xxx
4,84,104, 184 FSR XXXX XXXX
A, 8A, 10A, 18A | PCLATH T T T (PC) 4. T 700000
B, 8B, 10B, 18B | INTCON GIE PEIE TOIE INTE | PAIE | TOIF | INTF | PAIF 0000 0000
0Ox70 1 OX7F XXXX XXXX
OXFO T OxFF ]
" { BANK SRAMV
0x1701 Ox17F
O0x1FO T OX1FF

16-2 4y BANKI
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bit 7 bit6 | bits bit 4 bit 3 bit 2 bit 1 bit 0 W
0 INDF 3 FSR Y Y ( ) XXXX XXXX
1 TMRO Timer0 XXXX XXXX
2 |pPcL . 8 0000 0000
3 | staTUs | FsrBs pacefo) | e | ek |z | me | 0001 1xxx
4 FSR XXXX XXXX
5 | PORTA PA7 PA6 | PAS PA4 PA3 PA2 PAL PAO XXX XXXX
6 | PORTB PB7 PB6 | PBS PB4 PB3 PB2 PB1 PBO XXKX XXXX
7 | PorTC T 7 T T T T PC1 PCO 7T OTTT X
8 | PipDTL P1D A . 8 0000 0000
9 | PiDDTH P1D A 8 0000 0000
A | PcLATH 7 7 7 4 T TG 0000
B | INTCON GE | PEIE | TOE | INTE PAIE TOIF INTF PAIF 0000 0000
c |PR1 EEIF | ckmiF | LvDIF | AcMPIF | TMRLIF | osFIF | TMR2IF | ADbciF | 0000 0000
D | FosccaL FOSCCAL [7:0] 0110 1000
E |P1ADTL P1AA . 8 0000 0000
F | PiBDTL P1B A . 8 0000 0000
10 | PicDTL P1CA . 8 0000 0000
11 | TMR2L TMR2 [7:0], TMR2 u 8/ 0000 0000
12 | T2cono PR2U TOUTPS [3:0] TMR20ON T2CKPS [1:0] 0000 0000
13 | TMR2H TMR2 [15:8], TMR2 8 0000 0000
14 | P1ADTH P1AA 8 0000 0000
15 | P1BDTH P1B A 8 0000 0000
16 | P1coN P1AUE P1DC [6:0] 0000 0000
17 | P1BRO P1BEVT P1BKS [2:0] | PiBsspop | piass[uo) 0000 0000
18 | wpTcoN 7 WCKSRC [10] | WDTPS [3:0] | swoTen | 7000 1000
19 | P1BR1 P1D2sS[1:0] | PiDSS[10] | PiC2ss[10] |  PICSS[LO] 0000 0000
1A | P1CDTH P1CA 8 0000 0000
1B | MSCONO i | 1 |romrg cikos | sLvren | ckmave | ckenti | T2ckrUN| 0001 0000
1C | SOSCPRL SOSCPR [7:0] 1111 1111
1D | SOSCPRH 7 i T SOSCPR [11:8] 777 m11
1IE | P1AUX 7 i P1B2SS[L:0] | PICF2E | PICF2 | PIDF2E [ PIDF2 | 1 1000000
1F | TOCONO 7 i | TOON |TOCKRUN| TOCKSRC [1:0] T 1 11000
201 3F SRAM BANKO, (32 Bytes) 0x2071 Ox3F XXXX XXXX
401 7F SRAM BANKO, (64 Bytes) 0x40i Ox7F XXXX XXXX
16-3 SFR, BANK O
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bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 W
80 INDF 3 FSR Y Y ( ) XXXX XXXX
81 |oprion | /papu | INTEDG | Tocs | TosE | pPsa | ps2 | ps1 | pso | 1111111
g2 |PcL . 8 0000 0000
83 | sTaTus | Fsres | PAGE[1:0] | me [ e | z | we | ¢ 0001 1xxx
84 FSR XXXX XXXX
85 | TRISA TRISA [7:0] 1111 1111
86 | TRISB TRISB [7:0] 1111 1111
87 | TRIsC 7 i | | 1 | 1 | 1 | Triscno TTOTTiTL
88 | PSRCB1 PSRCBL1[7:0] 11111111
g9 | wprpa WPDA [7:0] 0000 0000
8A | PCLATH 7 7 7 4, 7 100000
8B | INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF | 00000000
sC | PIE1 EEIE | CKMIEE | LVDIE | ACMPIE | TMRLEE | OSFIE | TMR2IE | ADCIE | 0000 0000
8D | WPDC 7 i 7 i 7 i WPDC[1:0] 71T 0
8E | PCON LVDL [3:0] LVDEN | LvDW | /POR | /BOR | 0000 0xqq
8F | osccon | LFMoD IRCF 0STS | HTS LTS SCS | 0101 x000
90 P10OE P1COOE P1BOOE | P1A2NOE | P1A20E P1A1INOE | P1A10E | P1AONOE | P1A00OE 0000 0000
91 | PR2L PR2 [7:0], Timer2 . 8 1111 1111
92 | PR2H PR2[15:8], Timer2 8 1111 1111
93 | wpuc 7 i 7 i i | 1 | weucng 1711700
94 | Psrcc 7 7 7 7 PSRCC [3:0] 777 Il
95 | wpua WPUA [7:0] 11111111
96 |1oca IOCA [7:0] 0000 0000
97 T T XXXX XXXX
98 i 7 0000 0000
99 | P1POL picop | piBop | P1a2nP | P1a2p | Piainp | P1AIP | P1AONP | P1AOP | 00000000
9A | EEDAT EEDAT [7:0] 0000 0000
9B | EEADR EEADR [7:0] 0000 0000
9C | EECON1 T Reserved | WREN3 | WREN2 | WRERR | wReNL | PoNLY | RD | 7000 x000
9D | EECON2 7 7 7 i 7 i i WR | TT7T77 ¢
9E | T2cON1 7 i 7 P10S | P1BzM T2CKSRC [2:0] T TG 0000
oF | PSINKC 7 i 7 i 7 | PSINKC [L:0] 71T 0 (
AOT BF SRAM BANK1 (32Bytes), 0x0071 Ox1F XXXX XXXX
COi EF SRAM BANK1 (48Bytes), 0x8071 OxAF XXXX XXXX
FOi FF SRAM, BANKO O siOx@F 7 0 XXXX XXXX
16-4 SFR, BANK 1
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bit 7 bit 6 bit 5 bit 4 bit 3 bit2 | bitl bit 0 W
100 INDF 3 FSR Y Y ( ) XXXX XXXX
101 | RXRSM i | 1 | RsvHi| Rsvix | RsasT |[RsBsT| REB | rspata | 1 100010
102 | PCL . 8 0000 0000
103 |status | Fsres |  pPacEo] | mF | pE |z | Hc | 0001 1xxx
104 FSR XXXX XXXX
105 | ODCONA ODCONA [7:0] 0000 0000
106 | ODCONB ODCONB [7:0] 0000 0000
107 | obconc i | 1 | i+ | | 1 | 1 | opconciio 1 T1100
108 ) T XXXX XXXX
100 |pPipoL2 | Pip2p | PiD1P | P1DOP i | i |pPicip|pip| i 0007 70 0 1
10A | PCLATH 7 7 7 4, T TG 0000
10B | INTCON GIE PEIE | TOIE INTE PaiE | ToF | INTF | PAF 0000 0000
10Cc | PSRCB2 7 7 i i PSRCB2 [3:0] 77 7MLl
10D | wpPuB WPUB [7:0] 0000 0000
10E | wPDB WPDB [7:0] 0000 0000
10F | PSINKB PSINKB [7:2] | i 0000 00T T
110 | LVDCON 7 LvDP | LVDDEB | LVDM[2:0] 7 101100
111 ADRESL A/D u r XXXX XXXX
112 ADRESH A/D r XXXX XXXX
113 | ADCONO i CHS[3:0] | ADEX |comone| ADON | 70000000
114 | ADCON1 | ADFM ADCS [2:0] ADNREF [L:0] ADPREF [1:0] 0000 0000
115 | ADCON2 | ADINTREF [1:0] ETGTYP[1:0] | ADDLYS | ETGSEL [2:0] 0000 0000
116 | PRIL PR1[7:0] Timerl . 8 1111 1111
117 | PRIH i | PR1[11:8] 777l
118 | TMRIL Timer1[7:0] 0000 0000
119 | TMRIH i Timer1[11:8] T 1 10000
11A T1CONO 1 T1CKPSA | T1CKRUN T10N T1CKSRC[1:0] T 1 .G0000
11B P10OE2 P1D20OE | P1D10OE | P1DOOE 1 T P1C10E | P1B1OE T 0001 1001
11C 7 T REE
11D 7 7 R E
11E | ANSELO ANSELO[7:0] 0000 0000
11F T ) XXXX XXXX
120-16F SRAM BANK?2 (80 Bytes), 0xBO1 OXFF XXXX XXXX
170-17F SRAM, BANKO O siOx@F 7 O XXXX XXXX
16-5 SFR, BANK 2
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bit 7 bit 6 bit5 | bit4 | bit3 | bit2 | bitl | bito W
180 INDF 3 FSR Y Y ( ) XXXX XXXX
181 | SECCODE * 1 1356MHIRC W Y. XXXX XXX
182 | PCL . 8 0000 0000
183 | sTATUS | FSRrBs PAGE[1:0] | me | e | 2z | ve | c 0001 1xxx
184 FSR XXXX XXXX
185 | LEBCON | LEBEN LEBCH[L:0] 7 EDGS | 1 7 i 0007 07 7 1
186 | ADCON3 | ADFBEN |ADCMPOP| i 7 7 7 i 0007 07 7 1
187 | ADCMPH ADCMPH[7:0] 0000 0000
188 | ADDLY ADDLY[7:0] / LEBPRL[7:0] 0000 0000
18A | PCLATH 7 i T 4 T TG 0000
188 | INTCON GIE PEiE | ToiE | INTE | PaE | TOF | INTF | PAF 0000 0000
18C 7 i TTOITIT T
18D 7 i TTITIT T
18E | MSCON1 i |HReM | 10
19F | LVDTRIM 7 LVDADJ[3:0] i 710007 7 1
1A0-1EF 7 TN
1FO-1FF SRAM, BANKOO siOX@F 7 0 XXXX XXXX
16-6 SFR, BANK 3
E
1. INDFF XK
2. E| K
3. F ¥ XK
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16.3 STATUS
rowW
FSR | FSR |
FSRB8 S 8 ) f S Y 9
g | 16.41
Y M (bank) r
00 = Bank 0 (0x00h i Ox7Fh)
PAGE | 01 =Bank 1 (0x80hi OxFFh)
10 = Bank 2 (0x100 7 Ox17F)
11 = Bank 3 (0x180 i Ox1FF)
r
/TF l=np I H CLRWDT SLEEP n
0=1% WDT 2
r
IPF 1=np ‘ v CLRWDT n
0= v SLEEP n
0 r E € K
Z 1=Yes
0=No
1 + /1S, (ADDWR, ADDWI, SUBWI,
SUBWR)E 4y P S S VIR S - W ¢
HC . i
1= r | S r
0= r | S r
r | S: (ADDWR, ADDWI, SUBWI, SUBWR)E
r i H Sr K
C . .
1= r | S r
= r .|. S r
16-7 Status
E
1. 5 I STATUS N s eowr N [ Z]
HC C« Nnil STATUS+ € I M P ¥ Izt HC C
¢ 0 n 1 o i Il STATUS+ € n i
STATUS %Y ~© F F [
2. " g BCR| BSRy SWAPR STR n ¥ STATUS r
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164 PCL PCLATH
M 4 e PageO (2kw) Pagel (1IkW) Page0 (OX7FF) L pagel (0x800)1
Pagel (OXBFF) L Page0 (0x000)y 157 N e 11, 1~
2kWr 1 n' y page Lo * v page LJUMP LCALL niy
PCLATHH CQ = L Page0 Pagelr n Page0 "~ L Pagel y TE
LDWI 08 ;
STR PCLATH ; PCLATH = 08 (PCLATH = 00 if jump from pagel to page0)

LJUMP label_in_pagel ; Jump to Pagel

(PC)e 12r 1 1y 8¢ - PCL I 4, (PC[11:8)) PCLATHI F
ri r 1T PC or 16-3 H PCW @ r
PCH PCL PCH PCL
A A A
4 8 ALU result 11
PCLATH<3:0> PCLATH<3> OPCODE<10:0>
PCLATH PCLATH
Instuction with PCLATH as Destination LJUMP, LCALL
16-3 PCw F .
o el PCL € n a PC[11:8f PCLATHY O wy
~ 4, Q fj PCLATH PC H Y 7t
LJUMP n PC” fi W (ADDWR PCL) r | PCL
L 4 ( LJUMP) | r Z PCLATH e i
1 255 ni Y u 8¢ X N OxFF L oxo0l M
Y A i I PCLATH r
INDF I INDF r
owy INDF ni R L (File Select Register, [FSRBS8, FSR])
) Or INDF ¥ 0, INDF ¥ ¢« (C D
r )l
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FT61F13x

17.
17.1 i
£ ( k )ééééééééééééééééééé..é.éééééé."'40'|'+85(:
£ (kK )éeééeeeeeeeeeeée.eéeée 666 .666. 407 T105C
£ ( 1l ééééééeééeeéeeeeeé...eéeé.é 6.6 6 6. 407 T125C
Y 6666666666666666.66666666.6.666.6.'4071 T125C
1é6ééééécéé.eéeéééeeéééeéeeeé ...ééeéé Vgs-0.3VT Vgst6.0V
6 il 46éééééééeéeée.6é6é.666¢6¢6 é éé éé Vgs-0.3VTi Vppt+0.3V
E
1. p N T n = D H r
2. 9 £ [ W t e 25C,V pp=1.971 5.5Vt
3. W 1 Wl 2 o 1 I €
25C 1
17.2 ¥
i Min Typical | Max | ¥ L
1 1 8 MHz | -407 105€C,V pp =1.97 5.5V
Fsys (SysCIk) 2T/AT - - — —
] ] 16 MHz | -407 105€C,V pp =251 5.5V
2T T 125 ) ns
SysClk = HIRC
n T ) 4T T 250 ) ns
INSTRCLK 2T T 61 T e s
SysClk = LIRC
4T T 122 ) €S
TOCKI 05* Trock + 20 1 1 ns El
u 10 1 1 ns 4
. Max. 20 and B _ i ,
TOCKI I I ns N=1,2, 4, EA4 &%
(Trock+40)/N
R r H (Torm) i 8 i ms | 25C, PWRT disable
ro (TmeLrs) 2000 T T ns | 25€C
WDT (Twor) T 1 i ms 3 =1:32
E Trock TOCKSRC r
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17.3 POR, LVR, LVD

FT61F13x

R r (POR)

Min Typical Max r b
lpor * T 0.14 T €A 25C ,V pp = 3.3V
Vpor T 1.65 T \Y,

u 4 ¢ (LVR)
i Min Typical Max ' L
llve * T 16.2 T €A 25T, V pp = 3.3V

1.94 2.0 2.06

2.13 2.2 2.27

2.42 25 2.58
Vivr, LVR W 2.72 2.8 2.88 Y,

3.01 3.1 3.19

3.49 3.6 3.71

3.98 4.1 4.22
LVR delay 94 T 125 €S 25C,V pp =197 5.5V

u A (LVD)

Min Typical Max A t
lvo ¥ 1 214 1 €A 25€C, V pp = 3.3V

1.16 1.2 1.24

1.75 1.8 1.85

1.94 2.0 2.06

2.33 24 2.47
Vivp, LVD W 2.62 2.7 2.78 Y,

291 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 T 250 ns 25C,Vpp=197 5.5V

Rev2.01

-81-

2020-12-30




Fremont Micro Devices FT61F13x
174 1/O s
i Min Typical Max N L
VIL T 0.3* VDD \
V4 0.7* Vpp T Vpp Vv
1 1 e A VDD =5V
PB2i 7, PCOi 1 LO -3 T
PB2i 7, PCOi 1 L1 -6 T A 25T, V pp = 5V,
m
(Source) PA2, PB2i 7, PCOi 1 L2 -18 T Vou = 4.5V
PAOi 1, PA3i 7, PBOi 1 | L3 -24 T
PB2i 7, PCOi 1 LO 35 T
- I = — 256, \ DD — 5V,
. PA2l PB2i71 PCOil | L1 53 1 mA
(S|nk) - - VOL: 0.5V
PAOi 11 PA3i 71 PBOi 1 | L2 55 T
p 20 T k q T
r 20 T k q T
p 100 T k q 9 p
r 100 T kq [T
17.5 ¥ (IDD)
. Typical @Vpp"
i SysClk Yoo
2.0V 3.0V 5.5V
16 MHz 1 1.244 1.320
8 MHz 0.588 0.875 0.924
4 MHz 0.463 0.687 0.706
(2T) - lop
2 MHz 0.349 0.403 0.412 mA
1 MHz 0.220 0.256 0.260
32 kHz 0.024 0.032 0.033
u’ 2T) - Ipp 32 kHz 0.007 0.008 0.009
Sleep (WDBT-OFF, LVR-OFF) T 0.072 0.092 0.128
LIRC 32 kHz 1.077 1.468 1.582
Sleep (WDT ON, EVR-OFF)
LP 32 kHz | 20.360 23.570 28.050 A
€
Sleep (WDBT-OFF, LVR ON) T 11.475 | 15.520 | 20.978
Sleep (WDT ON, LVR ON) T 12.402 16.792 22.286
Sleep (WDT-OFF, bVR-OFF, LVD ON) T 17.425 20.805 25.274
E Sleep lsg t e 1/0 L GNDy
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Fremont Micro Devices

176 Y
Y u (LIRC)
t © LIRC 32 kHz (LFMOD=0)r
Min Typical Max Al L
30.4 32 33.6 kHz | 25C,V pp = 2.5V
i) -2% T 2% T -4071 105€C, V pp = 2.5V
40, -1.0% T 1.0% T 25C,V pp =197 5.5V
lre * T 1.3 T e A | 25T,V pp=3.0V
" T 4.6 T €s |25C,Vpp=3.0V
Y (HIRC)
i Min Typical Max N L
15.84 16 16.16 MHz | 25T, V pp = 2.5V
-7% #% 5% T -407 85T, V pp = 2.5V
0
’ -7% #% 7.5% T -407 105C, V pp = 2.5V
-1.0% T 1.0% T 25C,V pp =197 5.5V
IHIRC ¥ 1 40 ] e A 256, V DD — 3.0V
i 1 25 ] €S 25€C,V DD — 3.0V
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17.7 ADC (12 bity  ADC VREF
ADC (12 bit)
i Min Typical Max N L
ADC & 4 Vpp 2.7 T 55 \%
1 85 1 €A Vreet = Vpp = 2.7V
ADC & lvop T 95 T e A Vreet = Vpp = 3.0V
T 125 T €A VREF+ = VDD =55V
i 4 Van Vrerl T Vrert \%
i 4 Vgser T T Vob V
4 1 1 12 bit
E| E||_ T +1.0 T LSB Vgeet = Vpp = 5.0V
El EDL 1 +0.5 1 LSB VREFT = GND
\i\/ EOFF 1 +3 1 LSB VREF+ = VDD =50V
EGN 1 +5 1 LSB VREFT = GND
TAD 1 2 1 €S Vgeet > 3.0V, Vpp > 3.0V
) 15 T TAD
(TsT) T 15 T €s
(Taco) T o 2 T €S
4 (ZAl) T T 10 ka [( )
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
T T T T T
1.5 —
—_— 1 [ T
@ 05
= 0 ]
% ‘05 } T I T ‘
-1+ -
1.5 B
2 | 1 | | 1 | 1 1
0 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
; VDD=5V Vrefp=VDD Vrefn=GND ADC clock = 800kHz
T T T T T
—_— 1 r B
o 05
) P
S ol , |
sl ot oo di v ?‘JW *
£ ’ A
- Wﬂ ; .
-1.5 W
_ | | | | | | | |
20 500 1000 1500 2000 2500 3000 3500 4000 4500
decimal code
17-1 DNL and INL @ Vrere = Vop = 5V, Fapck = 800 kHz
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| DNL
typical DNL Error (LSB) @ Vpp =5V
Ve 0.5 2 3 Voo
I:ADCLK
<800k 1.0 0.5 0.5 0.5
1M 15 1.0 1.0 1.0
2M 4.0 2.0 1.5 1.5
aM T T T 4.0
d INL
typical INL Error (LSB) @ Vpp =5V
Vrer: 05 2 3 Voo
I:ADCLK
<800k 15 1.0 1.0 1.0
1M 2.5 1.5 1.5 1.5
2M 4.0 2.0 2.0 1.5
4M T T T 4.0
ADC VRere
i Min Typical Max r L
0.492 0.5 0.508 \
Yol 4 Vapci rer 1.992 2 2.008 \
2.988 3 3.012 \
Vapci rer = 0.5V T 400 T €S
TyriNT ) 600 T €s Cext=1¢ F
Vapci rer =2.0V T 450 T €S
TvrinT T 800 T €s [Ceq= 1¢F
Vaoci rer =3.0V T 450 T €S
TuriNT ) 1200 T €S Cext= 1le¢F
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17.8 Program Data EEPROM
i Min | Typical | Max \ L
Vbp-READ Program/Data EE 4 Vpeor 1 55 \ -40~105C
Program EE 25 T 5.5
VoowRe o A EE 4 1.9 7 5.5 M
100 k T T 25¢C
Program EE
10k T T 105¢C
New Tkk | 7 T cvele s
Data EE /
100 k T T 105¢C
Program EE 10 T T Lk
Tt @105¢C
Data EE H 10 T T 10k
@ 105¢C
2.0 T 4.0 a
TwriTE Data EE 07 ; 13 ms : -
lproG Data EE T T 300 €A 25T ,Vpp=3V
179 EMC
ESD
i Min Typical Max ' L
VEsp HBM 8000 T T \% MIL-STD-883H Method 3015.8
Vesp MM 400 T i v JESD22-A115
Latch -up
i Min Typical Max N L
LU, static T T
200 mA EIA/JJESD 78
latch-up
EFT
i Min Typical Max N L
Verr 5.5 T T kV Voo (BV) f GND E 1eF
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18.
E 1 wi et . r

181 HIRC vs. VDD (TA =25C )

18-2 LIRC vs. VDD (TA = 25{:)
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