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Fremont Micro Devices

FT60E11x / FT60E12x

8-bit CPU (EEPROM)

e 37 £ RISC %
e 16 MHz /2T
o %3k 16 I S|H

Memory

e PROGRAM: 2k x 14 bit
DATA: 256 x 8 bit
RAM: 128 x 8 bit

8 EMEfH ik

o FPERL: Hex &
TE&MF (5V, 25°C)

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

2T or 4T
(Vpp 2 2.5)

(RIS 1RIF)

o TIEREFR "40-785°C

e {% Standby 0.2 yA

o WDT 2.3 pA

o EEER (16 MH2) 132 pA/mips
SR &M

o 10 HREERH (typical)

e >204% /85°C 77fi& (typical)

e ESD >4kV

e EFT>5.5kV
PWM (Total 3)

o 7 SLEEP TiB1T

o H3INEIE (HEEH) -
v RN HEEE, R

o 1MBEIE (%X 6 1 1/0):
v BEAMEIEH+IEX

o BHIEPERIZE (1/O, LVD)

e XOR, XNOR £ 2 Thit

o BRORIRT; MEBHEEN

Timers

e WDT (16-bit):  7-bit 5557

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

e Timer2 (16-bit): 4-bit T4 $AFAfGE 555

o 3%ff SLEEP Ti&fT

e LIRC, 1 or 2x {{E &R, HIRC, &}, 2x
EC

Rev1.01

I/O PORTS (%3& 14 4~ 1/0)

o Lh/THiEPA
e 144N 1/OJEHR: 4, 8 or 32mA (5V, 25°C)
o 14 4 1/O JREER: 56 or 79 mA (5V, 25°C)

e 8/NI/O: o [t /MR R

HBIEEE
e SLEEP
e LVR:2.0,22,25,28,31,36,41 (V)
e LVD:2.0,24,62.8,3.0,3.6,4.0 V)

(LVD AT /BRI AT I B B A N EL R BS Th &E)
RYGRA38 (SysClk)

e HIRC SN %2x
v' 16MHz <+1.5% typical (2.5-5.5V, 25°C)
v A
v 1,2,4,8,16,32, 64 5350
o LIRC RINFERERNERIRH 2T
v' 32 kHz 3% 256 kHz
o ECSMEREER (/O HIN)
o LP/XT RiRMN
v BRET$HEED (HIRC 3 LIRC)
v EIREARIP TS AE TR

Hitphrid GRIDEM)
e % Vpp LCD fRE

ERFELHE (IDE)
e F LA (OCD), ISP
o 3RS
o MEN, HiIF, 88, BITHF
ETES
e SOT23-6 SOP8
SOP14  SOP16

MSOP10
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Fremont Micro Devices

FT60E11x / FT60E12x

s BFEER

Rev1.01

itk PROM 110 % ESES
FT60E11F-Mab 8 MSOP10
FT60E112-ab 1k x14
12 SOP14
FT60E112A-ab
FT60E120-Uab 4 SOT23-6
FT60E121-ab 6 SOP8
FT60E12F-Mab 8 MSOP10
FT60E122-ab 2k x14
12 SOP14
FT60E122A-ab
FT60E123-ab
14 SOP16
FT60E123A-ab
A a=R;RoHS b =B; Tube
=G; Green =T; T&R
T 1T T T T T _l B:  Tube
6. B-hit T 18R
R: RoHS
Type Wersion G:  Green
GPID E: EEPROM (empty)
ADC A Packaging
Touch B (empty) SOP
LCD Code Size 0:  DP
1 1k # of Pins E: SS50P
2 2k 0: E 7. 23 F-  TQFP
3 3k 1: 8 8 32 L:  LQFP
4- 4k F: 10 g 36 M: MSOP
B 8k 2. 14 A 40 M: QFN
A 10k 3 16 B: 44 Q: QFP
G: 16k 4: 18 C: 48 T TSS0P
520 D G4 U 50723
6 24 E: 100 H:  DFM
MCU F~@iJaES
-2- 2022-09-21




Fremont Micro Devices

FT60E11x / FT60E12x

R A sE
R A ix
A ¥IhR
B~D RERIL
1. 50 LVDP 2| WDTCON[7], ¥ LVD #i4;
2. SEIY Timer2 B4R HIRC BY 2 £357;
- 3. % PA2, PA3, PA7 By E THI[EIETERERT, XL 10 BOER ST NG XH],
- 4. PA6 B CLKO %% PC5;
5. FZERET, P1B F1 P1A2N HIRMIZHIGIE P1POL[5:6]2% P1POL[6:5];
6. RMAEWLECE L LVDDEB, 155 LVD ghEHERE;
MR E
HER [N AR
2022-08-24 1.00 ¥R
2022-09-21 1.01 B BRI E 1=
Rev1.01 2022-09-21




Fremont Micro Devices FT60E11x / FT60E12x
H%
(O e g OO 7
(I =1 - SRRSO 8
1.2 SIBEIR - FRIIBEDNZE oot 10
2. O BRI ottt R Rttt R e ee s st ee st ee 12
2.1 O TR O B TR R R oottt 14
2.2 MOTELE ..ottt 16
T o =< L A (210 ] = TR 17
31 AT BT I oottt 17
B, BB oottt 19
41 R E I B TERE R ot 20
4.2 REENHL (Brown-Out RESEt, LVR / BOR)....cccciiiiiiiiiiieciese ettt 20
43  AEBEIESENL (lllegal INSrUCHON RESEL) ......vveeeeceieceeeeeee e 21
44  FI'VAEREE (Watch Dog Timer, WDT) BAi......ccccoiiiiiiiercceec s 21
45  HMER IO BREREAL IMCLRB ...ttt 22
4.6 R EREAIZERD oottt 22
ST == R oy o= (A4 ) OO 23
5.1 LVD BB TR i oottt 23
B. R BRI RGBT ER ecvieeeeeee bbbt 24
6.1 AR F R IR B TERE L B oottt 25
6.2  PIEBATEIARIN (HIRC TN LIRC) .cuiiiieeeeeecececeeeeee et en s 27
6.3 IMEBRFEHARTIN (EC T LP / XT) ettt n s 28
B.3.1  EC HRTN .ottt 28
6.3.2  LPFIXT FRTN oottt 28
6.4 HIRC, LIRC F1 EC BFHBIPIERIIE ...coocveeceeeceeceeeeeeeee et 29
FA =5 = UL =285 TR 31
7.1 FBIVAEREE (Watch DOg TIMEr, WDT)...coieeeeeeeeeeeeeececeeeeee et en s neeen 32
711 WDT B TERE L e 32
7.1.2  WDT B R EFER oo 33
7.1.3  FETimer0 FA WDT ZIBIIHRITEMELER ..o 34
7.2 TEBTEE O (TIMERD)....iiiieetieeeet ettt ettt e ettt et e s et et se et et ean s etesseeesenn s 35
7.21 TIMer0 B B R R L oot 36

Rev1.01 -4 - 2022-09-21




Fremont Micro Devices FT60E11x / FT60E12x
7.3 TEBTEE 2 (TIMERZ) ...oioeiiieeeeeeeeteee ettt ettt ettt ettt se et be s s ese e e 37
7.3.1 TIMEN 2 A R B TR BT L ettt e et e e e e e e e ee e e e e eee s 38
7.3.2  TiMer2 BB AU B IR IE oo 39
8. SLEEP REARFRTN, (POWER-DOWN) .....cooiiiiiieteececece ettt s e n s nenee 40
8.1 TN SLEEP......o oottt ettt ettt ettt nens 40
8.2 M SLEEP HRIEER ..ottt ettt ettt ettt nens 41
9. FHET (INTERRUPTS).....cootiieeececectetete ettt es s sttt n s s s sasssaetetesesseesas s s s s nanananen 42
T =2 b 1= 2= = N NSO 43
9.2  PA2-INT F1 PORTA SR ZE LA ... e 45
S =TT Y OO 46
O VY VI = B = 2= 5 I SRR 47
10.2 B R oottt ettt ettt ettt ene et tene s 49
10.3  JEEA (PErIOU) ...ooueieieeeeeeeeee ettt ettt ettt ettt n et et ne et et enn s 49
10.4  ZSEE (DULY CYCIE).uuiuiitiieiiiieeceee ettt ettt ae s 49
10.5 ZEX (Deadband) BTFIE] ........cccccceeieeeeeeeeeeeeeeeeee ettt 50
10.6  HFEFIZE (FAUI-Break) THAE. ...ttt n et en e 50
10.7 FEH R T B TR BB .ottt nen 50
ORI VLY VI OO 51
10.9 (P1B, P1C) HUEE 2 THEEMIEE «oooooeeeeceeeeeeee et 52
11. B3E EEPROM (DATA EEPROM) ......ooouiuieieieeieeeieteeeeeeeeeeeeee st esassssssaness s ssnasssseanansnssnanennans 53
11.1 DATA EEPROM FHE B TEBE R oottt sn e e 53
11.2 B DATA EEPROM ..ottt ettt ne et n s s nanaeseanenanens 54
11.3  FE DATA EEPROM ..ottt ettt s s s s esnseseanenanens 55
R = OO RTRRRT 55
13. 3888 (INSTRUCTION SET) ..oiiieeececececeeeete et tete sttt as s s s sesanassnteananenssnanennans 56
14. $55KINEE S 1728 (SPECIAL FUNCTION REGISTERS, SFR) ....ooivvieeieiecieiseeeeiseeenesessseneeeesnnes 58
I o O o= =R 58
(== ) k= 3-SR RRRRR 60
14.3  STATUS BE RS oottt ettt ettt et s et et e e et et se et et e et et e s asetenn e 63
144  PCL FI PCLATH. ..ottt et ee e st n s s s s nenseseaeteenenenens 64
ST = OO 65
LT 1S OO 65

Rev1.01 -5- 2022-09-21




Fremont Micro Devices FT60E11x / FT60E12x
L I = OO 65
(LTI =T BN/ = S TV o TR 66
15.4 VO FHIIEEEE ..ottt ettt ettt et st a et ettt n et et e et et ee 67
LSRR === s (Y SRR 67
LN 5 5 1= 68
15.7 Program Fl Data EEPROM..........cccueiiiieieieeieseesie st eee st nee e see e eesneeneesneeneenneenns 69
L I = VT = SO 69

L6, BEMEIE] .ottt ettt e sttt a ettt e st et e e e sttt tereas 70

= =2 3 ST OO ROSERROTRT 75

o8 o OO 80

Rev1.01 -6- 2022-09-21




Fremont Micro Devices

1. GHgHEEFSIA

FT60E11x / FT60E12x

Reset
+ <::|
¢ — Clock
C:() control
A |\ |\
q | (< )
C::> Timers |q—
| PROM ﬁ -«
CcPU EC:() LVD K——| o
()| brom [(=)| @ v -
| PWM ==
4—/\_
| sram [
<
ocD : :
¢ OCD BUS —

1-1 RGEHIERE

RS TIRIT:
%5 ik
CPU Central Processing Unit
SFR Special Function Registers
SRAM Static Random Access Memory
DROM Data EEPROM
PROM Program EEPROM
Timers WDT, Timer0, Timer2
PWM Pulse Width Modulator
LVD Low Voltage Detect / comparator
OCD On Chip Debug
I/10 Input / Output
Rev1.01 -7-
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Fremont Micro Devices FT60E11x/ FT60E12x
1.1 S| BE
GNDLC L |1 @ 6 | L 1VvDD
ISPCLK/PAOC_ |2 FTGSOg%g'gRT 5 [T 1PA7/0SC1
ISPDAT/PAL1LT |3 ’ 4 |1 1PAB/OSC2/CLKO/(PA4/PC5)

B 1-2 SOT23-6 !°?

vDD T (1 @ 8 |_TIGND
[P1B1)/ELVD/MCLRB/PA5 |2 FT60E121-RB 7 | _JPAO/ISPCLK
P1BO/PA4 |3 SOP8 6 | T IPAL/ISPDAT

CLKO/P1AO/PCSL T |4 5 || T TPA2/TOCKI/INT/[P1C1])/BKO
B 1-3 SOPs8?
vDDLC I |1 @ 10T JGND

OSC2/PA6 T |3 FT60E12F-MRB 8 | T IPA1/ISPDAT
[P1B1J/ELVD/MCLRBIPAS T |4  MSOPI0 5 /= ppomocKI/INT/[PLCL)/BKO
P1BO/PA4L T |5 6 | T 1PC5/P1AO/CLKO

1-4 MSOP10°2

VDD T |1 @ 14 T1GND
OSC1/PA7T[1 ]| 2 13 | T IPAO/ISPCLK
OSC2/PA6 [T ]| 3 FT60E112-RB 12 [ T TPA1/ISPDAT

[P1B1)/ELVD/MCLRB/PAS [ || 4 FT60E122-RB 11 |T 1PA2/TOCKI/INT/[P1C1]/BKO
SOP14

P1BO/PA4[ T || 5 10 [T JPA3/P1CO
CLKO/P1AO/PC5 [T || 6 9 [T JPCO/[P1A2N]
P1AON/PC4A 1| 7 8 | T 1PC1/[P1A2]

1-5 SOP14°2

ISPCLK/PAOLC T || 1 @ 14 \T1PA1/ISPDAT
0OSC2/PA6 [T ]| 2 13 | T TPA2/TOCKI/INT/[P1C1]/BKO
OSC1/PA7 1| 3 FTE0E112A-RB 12 | _T_1PC2/[P1A1N]

VDD [I_|| 4 FT60E122A-RB 11 |"T1GND
SOP14

[P1B1J/ELVD/MCLRB/PAS[ T | 5 10 [ T JPA3/P1CO
P1BO/PA4[T | 6 9 [T IPC3/[P1A1]
CLKO/P1AO/PC5 [T | 7 8 | T 1PC4/P1AON

1-6 SOP14°2

VDD [T ]
OSC1/PA7 [T ]

1@ 16 |CTIGND
2 15 | T_IPAO/ISPCLK
0SC2/PA6 L 3 14 T IPAL/IISPDAT
[P1B1J/ELVD/MCLRB/PAS [T | 4 FT60E123-RB 13| T JPA2/TOCKI/INT/[P1C1])/BKO
P1BO/PA4[ |5 SOP16 12 |[ T JPA3/P1CO
CLKO/P1AO/PC5[ T | 6 11 |[ T 1PCO/[P1A2N]
PLAON/PCA[ T 7 10 |[ T 1PC1/[P1A2]
[P1A1]/PC3[ 1| 8 9 [T IPC2/[P1AIN]

1-7 SOP16°

1 S0T23-6: PA4. PC5 71 PAG £ EIHTL:E pin-4. IRFE PA4, PC5 F1 PA6 EIRHEE AL, NEFHEHE PORTA4 = PORTCS =
PORTA6, B ER/THIREEWRgESHLERK.
% 34F A~D BEAASE, BHHALIIAE (CLKO) BREHTE PAG.

Rev1.01 -8- 2022-09-21




Fremont Micro Devices

FT60E11x / FT60E12x

ISPCLK/PAOL |1 @ 16

0SC2/PA6 | 2 15
OSCLPA7[[_| 3 14

VDDL L | 4 FTe0E123A-RB 13
[P1B1)/ELVD/MCLRB/PAS[ T |5  SOP16 12
P1BO/PA4 T | 6 11
CLKO/P1AO/PC5 [T | 7 10
P1AON/PC4[ T 8 9

T JPA1/ISPDAT

T JPA2/TOCKI/INT/[P1C1]/BKO
T IPA3/P1CO

[ [ JGND

T JPC2/[P1A1IN]

T JPC1/[P1A2]

T JPCO/[P1A2N]

T PC3/[P1A1]

Rev1.01

E 1-8 SOP16°?
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Fremont Micro Devices FT60E11x/ FT60E12x

1.2 S|ppHk---RThEE S 3
FRASIMaREIEEFIRNTER 1-1):

7

Tha ik s | JUL | O | B ) 20 ] 24 1 |10 1) 200
pins pins pins pins pins pmns pmns
h E VDD 6 1 1 1 4 1 4
GND 1 8 10 14 11 16 13
PC5 @* | 4 6 6 7 6 7
PC4 7 8 7 8
PC3 9 8 9
PC2 12 9 12
PC1 8 10 11
R, Eig . . 2 - 121 130
GPIO HFHN, -
" PA6 (4) 3 3 2 3 2
PA5 2 4 4 5 4 5
PA4 4)* 3 5 5 6 5 6
PA3 10 10 12 14
PA2 5 7 11 13 13 15
PA1 3 6 8 12 14 14 16
PAO 2 7 9 13 1 15
LVD HIA ELVD PA5 2 4
7 CLKO? |Pc5s | @' | 4 6 6 7 6
) Timer0 B§f | TOCKI PA2 5 7 11 13 13 15
A 4
OSC + 0SscC1 PA7 5 2 2 3 2 3
OSscC - 0Ssc2 PA6 4)* 3 3 2 3 2
S ISP-Data ISPDAT | PA1 3 6 8 12 14 14 16
ISP-CLK ISPCK PAO 2 7 9 13 1 15 1
SRS | BB IMCLRB | PA5 2 4 4 5 4
PA2 ihiE i PA2-INT | PA2 5 7 11 13 13 15
PA7 5 2 2 3 2 3
PA6 4)* 3 3 2 3 2
PA5 2 4 5 4 5
FLORTA PA4 4)* 3 5 5 6 5 6
wmOTW | WA
o PA3 10 10 12 14
PA2 5 7 11 13 13 15
PA1 3 6 8 12 14 14 16
PAO 2 7 9 13 1 15 1
R/ 11 RIhEES M5 BEIER

Rev1.01 -10- 2022-09-21




Fremont Micro Devices

FT60E11x / FT60E12x

1R 6 8 10 14 | 14(A 16 16(A
Thit ik g | U 6 | 8 107 14 TLAA) (")
GPIO | pins | pins | pins | pins | pins | pins pins
P1A0 PC5 4)* 4 6 6 7 6 7
[P1A1] PC3 9 8 9
PWM1 [P1A2] PC1 8 10 11
(3EX) /PWM1 P1AON PC4 7 8 7 8
IPWM1 [P1AIN] | PC2 12 9 12
IPWM1 [P1A2N] | PCO 11 10
1
PWM2 P1B0 PA4 (4) 3 5 6 5 6
[P1B1] PA5 2 4 5 4 5
PWM3 P1CO PA3 10 10 12 14
[P1C1] PA2 5 11 13 13 15
PWM #FEH ZE4IN BKO PA2 5 11 13 13 15
+ 1-1 ZRDIEE RIS BEER (&)
Rev1.01 -11- 2022-09-21




Fremont Micro Devices

FT60E11x / FT60E12x

2.

/0O %[0

IRIBAERYF R 2B, FT60ELLX/ FT60EL2x RIITAREH 14 4~ 110 5|8, 453 2 4H: PORTA (8)
1 PORTC (6). & 2-1 5| TEA /O 5IBIRYIhEE.

To LVD
( {]XELVD)

VDD

— 4

vDD VDD VDD =

~") % PORTAj
<
IOCAX
D
5 IOCA— EN
—)
5 WPUX
5 WPUx—EN
TRISX
D Q
BUS
5 TRISx—(EN P1XOE
P1x—t
b o PORTX 0 _I_r\
L/
5 PORTX—EN
5 WPDx
— —
5 WPDx—L(EN ) >
\/\

2-1 PORT i 5 HAEE]

B O 3IMIBRAMTIEE (& 23, & 2-4):

HF
BFMA

Rev1.01

-12 -

e LW
o TR
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Fremont Micro Devices FT60E11x/ FT60E12x

o, B 1/0 BB LUTIERINEE :
1. EFIEHKSIE (SP-Data, ISP-CLK), BHRIEE, TEBERE.

2. i#&id IDE RmEi%HE, BESHVIBHEERMENINE & 2-2):
o IMNERETEH/@IRMIA (OSC1l, OSC2) o RLGIMNEEN (IMCLRB)
o MEBRTHhEAIY
3. BiTIESXIHER /O SIMHITEE BRI HMBINGE, AT A 3 3!
a. #HFH
e PWM
b. BFHWMA
o PWM #ERIZE o IMNERIZBHET (INT)
e TimerO FHpigN o GPIO O AT
c. 1REMGMA
e LVD/BOR
Sl | o | RO el LVD pwm | AEVO ’?ﬁj‘ ’é(ﬁ)*‘
PAO CLK \ \ 4,32 56, 79
PA1 DATA \ \ 4,32 56, 79
PA2 \+ INT PWM 3 \ 4,32 56, 79
PA3 \ PWM 3 \ 4,8,32 | 56,79
PA4 \ PWM 2 \ 4,8,32 | 56,79
PA5 V+/MCLRB | ELVD PWM 2 \ 4,32 56, 79
PA6 osc- \ \ 4,32 56, 79
PA7 OSC+ \ \ 4,32 56, 79
PCO PWM 1IN \ 8, 32 56, 79
PC1 PWM 1 \ 8, 32 56, 79
PC2 PWM 1IN \ 8, 32 56, 79
PC3 PWM 1 N 8,32 56, 79
PC4 PWM 1IN \ 8, 32 56, 79
PC5 i PWM 1 N 8,32 56, 79
pas TOCKI = PA2 BKO = PA2 Vpb=5, Vps=0.5
£ 2-1 /O iHOThEE
F: PA3-4 L IMAECEIRERIRENEES (217 “PSRCAX” F1 “PSRCAHX", & 2-4), HfE 10

X FF 2 AT B IR RGERRIERIRED (B “PSRCX” #1 “PSINKX, & 2-4).

Rev1.01 -13- 2022-09-21




Fremont Micro Devices

2.1 /0 IwAHEXEFEFRLE

FT60E11x / FT60E12x

AR Ihae ERIA

% TRISx = 0 A, i PORTX FFeaAVIR[E{E
RDCTRL | ¢ HIASifERS B s 7 8

o HiHHifFER
MCLRE SMNER 110 B AL ez

o LP: PA7 (+) 1 PA6 (-) 1ESNERKIERIR

o XT: PA7 (+) 1 PA6 (-) IE/NERRTR
FOSC o EC: PA7 (+) #ESMERETHRIGIN, PA6 A 1/O INTOSCIO

e INTOSC: PCS5 #ith“t5<BI$0”, PA7 1 PA6 A 1/0

e INTOSCIO: PA7 #1 PA6 /3 1/0

*® 2-2 /O BXMBKEESTFR
2R #etk | bit7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 Ehifl

TRISA 0x85 | TRISA[7:0], PORTA A[ai=Hl 11111111
TRISC 0x87 - ‘ TRISC[5:0], PORTC 75 [E1{% --111111
PORTA 0x05 | PORTA #iB &7 XXXX XXXX
PORTC | 0x07 - ‘ PORTC i F 1578 ——XX XXXX
WPUA 0x95 | PORTA §5 EHi 11111111
WPUC 0x93 - ‘ PORTC & ki --00 0000
WPDA 0x89 | PORTA 55T i 0000 0000
WPDC 0x8D - PORTC & i --00 0000
MSCON | 0x1B - PSRCAH4 | PSRCAH3 ’ ‘ ‘ ‘ --11 0000
PSRCA | 0x88 | PORTA EERIRE 1111 1111
PSRCC | 0x94 - ‘ PORTC [REERIZE --111111
PSINKA | 0x97 | PORTA EHRIRE 0000 0000
PSINKC | Ox9F - PORTC BRI E --00 0000
IOCA 0x96 | IOCA[7:0]: PORTA i O ZE (Ll & 0000 0000
OPTION | 0x81 | /PAPU ‘ INTEDG ‘ ToCcS ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 ‘ PSO 1111 1111

Rev1.01

F* 2-3 /0 BXAREHFHROMIFEM(E
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Fremont Micro Devices

FT60E11x / FT60E12x

B K& HES ik ShifE
TRISA PORTA | PORTimOXFHE (HEHES]) | TRisaf7:0] |oxss |RW-1111 1111
1= %A
1= XiF PORTA _Hilfge
IPAPU XHINE A LI OPTION[7] | 0x81 | RW-1
0= LkHifk WPUA 1zl
WPUA PORTA L WPUA[7:0] | 0x95 | RW-1111 1111
1= {#ERE (PORTA BRIAMH)
WPUC PORTC 0= %i (PORTC BRiAfH) WPUCI[5:0] | 0x93 | RW-00 0000
WPDA PORTA BT WPDA[7:0] | 0x89 | RwW-0000 0000
PORTC 1= fese
WPDC 0= % WPDC[5:0] | 0x8D | RW-00 0000
PORTA PORTA . o PORTA[7:0] | 0x05 | RW=xxxx XXXX
iR HFeR
PORTC PORTC PORTC[5:0] [ 0x07 [ RW=xx xxxx
PSINKA PA7-PAO0 | EHE (MA) PSINKA[7:0] | 0x97 | RW-0000 0000
1=79
PSINKC PC5-PCO 0=56 PSINKC[5:0] | 0X9F | RW-00 0000
IR (mA
PSRCA[7:5] | PA7-PA5 | 1 =32 PSRCA[7:5] | 0x88 | RW-111
0=4
PSRCAH4 A4 IREER (MA) MSCONI[5] | 0x1B | RW-1
PSRCA[4] (00) = 4 PSRCA[4] 0x88 | RW-1
PSRCAH3 | 5 (01)=8/(10)=8 MSCONI[4] | 0x1B | RW-1
PSRCA[3] (11) =32 PSRCA[3] 0x88 | RW-1
3 hrry
PSRCA[2:0] | PA2-PAO IR (A PSRCA[2:0] | 0x88 | RW-111
1=32
PSRCCI[5:0] | PC5-PCO | =g PSRCC[5:0] [0x94 | Rw-111111
* 2-4 IO HXRARERES
Rev1.01 -15- 2022-09-21




Fremont Micro Devices

2.2 /O Bt &

FT60E11x / FT60E12x

1 PORT ig [, HFRBEAENINEEEUAT 4 MRERER 2-5):

e 5L o  HFIA
e H§RHL o HFimH

IhAE HFEWAN | ER/TR | BFHYE ®E
ISP-DATA Oon Off Oon (BHRNE, 2EIES
ISP-CLK On Off Off (BHRAE, ZEEES
IMCLRB On Nt avi Off (MR LELE, ZBRIES
A S e (ZHBR) Off On (MRLELE, ZBRIES
OSC+ (EC) on (RTi%) Off (WEUEE, AREIES
OSC+/0SC- (LP, XT) Off Off Off (VIR HELE, ZBEIES
LVD Off Off Off TRISx =1
Timer0 B4t On (FJiE) Off TRISx =1
i 2T 1k b i On (FT i) Off TRISX = 1
PA2-INT On (FT %) Off TRISX = 1
BKO On (FT %) Off TRISX = 1
EERTIN on (FTiE) Off TRISx =1
PWM On Off on TRISx =0
g Tl On Off On TRISx = 0

&R 2-5 O EERSMAFREFS

7
1. TRISx=0: ‘Bl F6E, “Eh/TH” BEhXH (28 WPDx, WPUX).
2. TRISx=1: “ByFt” XM,
3. ¥ PORT iw & E A LVD AR, HEFMAN" « “ER” 1 “TH" heEH BaIXH.
4. “/PAPU = 1" XHIFRA PAX inRY “S5 B3 Theg. PCx RBILIITHIL.
5. /MCLR f£ge: PAS BI85 ERIINGEE sh{EREE (2B WPUA[S)); 1% PORTA[S] HIfEA “07.
6. XF PORTX HiEMIL S HERIFITEIRME, 110 imOFmEHENANZEE . BH%IE 8 /N 110 HEEE

Gt RAERNMIE, SREXIRIIT E-2K-5 Mg, BSIEEIZAE PORTX ik O HifFaR
B (mHsimAN), RE1ER, BEE PORTX HiEFFS.

7. WFREFMBFMADGEAULEE, BENAEERMERERFMEMBFHN.

8. I TRISx=0FHf, &id IDE FEANEFILE PORTX Mith BN iR AVE.

9. ZEEENHFRLGENRM, PORTX HEHFERAKEN, (B TRISx BHWEER1", AMXAMHL.
PA2-INT 1 PORTA i AT FHEIEE, ESRE EEF 9 “HH.
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3. LHE{ (POR)

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

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

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

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

o

E:

1. Vpor NATECE.

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

31 A HEERFF

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

A EWRECE, B IDE AERE, TaERIESEN. MRtiiEidE:
1. CPU TR fF~4ms;
2. MNESERMFEEFMBANEESFRME, 12318 -17us, XLFHFREH IDE NERE, 1%

BN

3. IARfERE LR ERTER(Power-On-Timer, PWRT), CPU &&= REFRF~64ms;
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| HBEEE |
[« >
VDD
g1
/IPOR
~ 4ms
mEMEHEES TR ~17us
- PWRT, ~ 64ms _—
/PWRT \
/BRGEL (SFR, PC, P& Fas, HEHIRSIILT ELKT) \

B 3-1 LEHERF (PWRT {#&

wemmzzater o= Vpp pi_tem_o7 = 2.5V

VDD_I’;"IIN ~ 1.9V

VDD

BEPWRTEE e

s o 16M/2THT 78 SEPWRTE ]

=R
/POR >

3-2 LHEERER/) PWRT &
R CPU FEE 16MHz / 2T BIRE T &1T, AEVIEKECE (BOOT)ERAET Vpp e T 2.5V. B
T{EsE PWRT, AI{E#IGILE BATEIM~4ms 1IN E~68ms, MNTIZsSHEIE R ERE.
L 16MHz / 2T HIRE z1TEY, NfERE LVR Bi%E Veor 2 2.5V, F9b, AIEIIESIEF] LVR [FEEEHK
SR PAARNET IS Vo, MR FE—EIFRE(SHLVREN”, “SLVREN")LAFEKIhFE .
i
1. Vpp EHEFFERAIUAKE, BISEIN Voo FIEZR Cypp = 22 WF;
2. Vpp BAEMELL1 3 10uF AfE. HTF EFT 48EEE, Cyvop < 1uF AJEEKR/);
3. MRELUEZBINER, BLZIFERE PWRT LIRS CPU IR EM;
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4. A8

5 POR T, RGEfi(system resel) #FLKLE . REGMA, CPURBRAIMEHER L
MEUAT s XRRLE . ERIAEHERENSNZE-ams, REEFMBNBURESFHE,
SnRAELE PWRT 5HIINER -64ms, MRS RGERBH. EREEMH.

o RREUEEZESRI, POR BT HEENTEREREEMNFNBSWRIHES;
o FEFFITEIES PC = 0x00, 84 & FEs = “NOP”, H#iEEt = “TOS” (#kIN);

FR{AE AKX AY OCD(On-Chip Debugger) #&5h, A& REE MR 4 FEHINT

1. REENL (LVR/BOR) - REeBah¥AELE;

2. IEEIRSEN BUARLFR);

3. &HITAERES (WDT) - I CPU &-F3k SLEEP RSB f#ERE “RBTENB” N BSH#BEHEE;
4. 5MEBI/O EfiL (/MCLRB);

. MRFUESERKNAGERRE, MEEENRCEEZEBOOT) USRS EMK.

SNERE L
mciLrs [X] }c
WDT

ISleep — g1
WDT
Module

Vpp Rise
Vob Detet

Brown out

Reset RGEN
LVREN —J ) R Q ’

IREG<13:0> ]

IRERR
Detect

PWRTEB
PWRT

SOFTRST
by OCD

B 4-1 E{IBREIEE
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41 EREGEMNBEXFERLE
RAENNAZHITED IDE RERE, MAsBTIESEX.

BHR Ihie ZRIA
714 Veor BIE(V):
LVRS 2.0
20 / 22 |/ 25 / 28 / 31 / 36 / 41
LVR
o fERE
LVREN o X KA

o 3iE SLEEP #&XX T FgE
o BITESITH (SLVREN)

WDT

- SWDTEN
WDTE . B (EOTEEIL) o)

o H$5£¥TH] (SWDTEN)
MCLRE HNER 11O BT X ]
RBTENB WDT S BERIFIIELIRE BiTiE K]

R 41 ENEXVRUEESFS
4.2 KXEEHL (Brown-Out Reset, LVR / BOR)

U Vpp EFERH R TFRIEHIRIEE (Veor) BT Teor FTEIRT, SiEBIIRERTS. Teor XK 3 B 4 4
LIRC Rt$h/EHE (~94 — 125us, MNRAFKLBE, LIRCIEBEFHIFRE). X Voo < Veor B, CPU RIFHES
SAUIRES, EZE Vop > Veor BT CPU FIA#IALEC B 13 F2(BOOT).

Veor EAREACE, T Veor EATLLUEE A 2.0, 2.2, 2.5, 2.8\ 3.1, 3.6\ 4.1V (&7 “LVRS’, % 4-1).

VDD

/System_Reset

Teor BOOT

4-2 LVR ¥R ECERFE
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LVR RAIECERY 4 #AEINEE(SR “LVREN”, & 4-1),
1. LVR f#5E;

2. LVR %i#;

3. 3ESLEEP #xX T LVR {£&E;

4. BiESIEHIFEsEsXH] LVR (SLVREN, & 4-2).

S SLEEP &\ T, "liBidiE4 X LVR LU RINFE. (BAMNR RS Vop AFaE, CPU R E R MEEEH
S 8E LVR &M Vop.

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

& 42 LVR AP&ERE:SR
43  AE3XIESENL (llegal Instruction Reset)

CPU REMECHIRNERBRE, KRERXBAFIM Voo FRE.
BRRBERANENIES, EEMEENIEEESHFRTEMIES. HIIEEESHB=ERGENL.

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

SLEEP #3X T, WDT #Hi5 SRS,

FE#ER JESLEEP #X) T, WDT ;&M A RSN, FBEEEE B HEENBUAT IDE&E
(1% “RBTENB”, & 4-1). WDT £ BT EMERLMN CPU. NAEREFDAEHER WDT LUE RS
RENL

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

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

Voo

§ 1k
100 /MCLRB
‘L T o.1uF

E 4-3 /MCLRB £
46  WNEXSMAR

B3 4 MRAEFFENAL /POR, /BOR. Time Out (/TF) « Power Down (/PR)RIAEIRE AT LUEM E— R &
ZEMRKE, BEEREATH/MCLR REENM" 1 JEXIESEMN BRI, XERSHFEMITFHRE
LE 1. Efufs, HNARELFHBIER0".

/POR /BOR ITF IPF
SR PCON[1] | PCONI[0] | STATUS[4] | STATUSI3]
OX8E 0x03, 0x83
POR 0 1
LVR 0 1
IEE#R T~ 3E SLEEP) WDT ittt (£11) 0
SLEEP #&XX T WDT it i (e fg) 0 0
SLEEP #&= /MCLR £ 1 0
IFE#A T 3E SLEEP) /IMCLR &1
EEELSEN
A EiEi (OCD)

® 4-3 EREXSKSIREM (- REN)
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5. {KEEE#M/EL B3R (LVD)

LVD B TAERIES LVR 0L, BIT/LER:

o FIBEHMSEIAEMBAFESRE, MARVRKEE;
o WIUEMIEE I/0: TRISX =1;

o LVD EHIFELL LVDW MAZ/BOR;

o TIBIESEEANTE, BEFRMERGEN;

o THA[iAId LVDDEB {£&eiH#I Ihae, iEEIRTE (Tuo) K#BEA 3 El 4 4 LIRC FH$pEHA (~94 — 125us, 0
RARMERE, LIRCEAZFR);

o LVDHINRILAECE AKX Vop St E AR /0 (PAS), F&E 1FF LVD HIERMALLEESThREFER, 5614
LVDL BE{E(Vivo-rer) Z—E1TELES;

o TNEE LVD BIHRME, Bt LVD AJYER Vivoree 89 “&" 3k “IK” EL3RES;

E: PAS BYSMEREAIINAE(/MCLRB) ST LVD MiAThRE, BN PAS BLE B INERE NI ERIRT, 18
ZEEE LVD I NKMINEE .

5.1 LVD HXxFHFsLa

AR IhkE ZRIA
LVDDEB | LVD £#HFEHEAL (= E AT HAE&) KA
% 5-1 LVDDEB ¥t (BB &S558
AR R 575 it | E4E
LVDEN | LVD 1= fFgE 0= %H1 PCONI3] RW-0

000 = {REF{E 100=2.7

001 = {REE{E 101 =3.0

LVDL | Vivpo- PCON[6:4 RW-000
—LVD-REE 010 =2.0 110=3.6 [6:4]
011=24 111 = 4.0
4 LVDP=0: Ox8E
1= KMEBE < Vip-rer (FHITF)
. 0= #&:3m = >V, uno
LvDW | LVD fii&? BMEE > Vivo-rer PCON[2] RO-x

Y LVDP=1: (= E liAHH)
1= KMEBE > Vivp-rer (FHITF)
0= ®MEBFE <V vp-rer

LVDP 3 | LVDW #&{4 1= k# 0= TR18 WDTCON][7] | 0x18 | RW-0
1=PA5

LVDM | LVD #\° ooy PCON[7] Ox8E | RW-0
— VDD

LVDIE | LVD fhitf 1= f¥ge 0= %M PIEL[5] 0x8C | RW-0

1=Yes
0=No, HEHEZE
= 5-2 LVD AFREEMNGESESR

LVDIF | LVD =4 dhl? PIR1[5] 0x0C | RW-0

X EMATHARE.
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6. IRHB/FARGHTH

RGRT(SysClk) FIiBE 1S EFE AN ERIR %S HIRC, REMEERIR %S LIRC, SN R%H=: (EC,
LP, XT, &I “SCS”, & 6-2). MREFINIRHRE, MLBVMRKEESFSE ‘FOSC” (& 6-1) EE
IMIMNBIRHER T — . ARG HITAIETIESH—LIRFNRNIBIRZR[MNIIN (B IRCF, & 6-2). &
gt T P4 38 S BT (Instruction Clock):

$5 4B = SysClk / N; N = 2 for 2T, 4 for 4T.
SNEBETEPE N FNA BRI SR S | BV R IR L ECE B F518E (21 FOSC).
Timers {#RRBMIIRHEE, ERATESZMHREREFIZEIT.

o Timers FRERT, HixAMIRS=IGEEIHAE, BE Timers BiTHIE—E#®IFEXM. SLEEP &R T,
AGHIRSREE AT RS EH. HBMNIR S SLEEP R TREEITH, Timers 1 PWM Ihge
EI#EE]7E SLEEP TR T1E.

SLEEP #R 415 1EE1T, MisSh#tigEil, FitikiFieSatiE AR TRMIMEER IS 1
SLEEP #&X M=1ET1E.

C1 0SsC2
1
= Z} /Sleep
LP/XT/EC
————éz 0SC1 = nrosc | |2
FOSC<2:0>
vy (ELEF)
n (SCS<0> OSCCON)
16M HIRC (~) & [ —
Mz | 500k
250k
32k IRCF<2:0>
(OSCCON)
#) PWRT, FSCM, WDT
|
32k
F i F|Timer2 -
256k LIRC (~) . oD

B 6-1 HR%ATh SysClk BT sHiIEHEE]
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BFR Ihe A
o LP: PA7 (+) #1PAG6 (-) HEIMMRIRSRIR
o XT: PA7 (+) 1 PA6 (-) ¥ESMIEE SRR
FOSC o EC: PAT7 (+) ¥£INERRTEREIN, PAG A 1/0 INTOSCIO
e INTOSC: PC5 Hilti“#g &84, PA7 1 PA6 A 1/0
e INTOSCIO: PA6 #1 PA7 A 1/0

XT [ LP SG#RAT 4 /F Bf

IESO o [EgE fEge
o X
B R PET $h e dE
FCMEN |« fE&E fE4E
o XM

BRI E RGERTMAIXIR KX FE (2T or 4T)
TSEL o 2 (#5%HTH = SysClk/2) >
o 4 (3BSHEHP = SysClk/4)

F+ 6-1 FOSC MAEBNWIB UL EF T

(=S
SCS IRCF LFMOD OST
SysClk ZGRT$HiR OSCCONIJ0] | OSCCONJ[6:4] | OSCCON][7]
Ox8F (E=EE)
RW-0 RW-100 RW-0
EC 0 - - -
SMER 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 - -
AIER 1 MHz 1 011 - -
500 kHz 1 010 - -
250 kHz 1 001 - -
256 kHz" 1 000 1 -
LIRC -
32 kHz 1 000 0 -

F+ 6-2 SysClk AGht#hiFIREEXA RS FeS

* 256 kHz LIRC Rt Timer2 (215 T2CKSRC #1 LFMOD, % 7-7) M.

°  ZRGAT$PE (IRCF=000). LIRC #1 HIRC XX #5f. PWRT., FSCM #1 WDT (WCKSRC=00) %i—{$ M LIRC #J 8 4
3%, BN 32 kHz, MAE LFMOD Afi{&.
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IR K& EEs ik ShE
=% 25 B EhiB AT AS AL (51 7E)
OSTS 1= BITENBIRS =R T (BEIIN) OSCCONI3] RO-x
0= BITEAIIKERT
HIRC ready (§iifF)
HTS 1=Yes OSCCONJ2] Ox8F RO-0
0=No
LIRC ready (§#i1%)
LTS 1="Yes OSCCON[1] RO-0
0=No
LIRC #1 HIRC 3z X KUERT 4 X EINEER
CKMAVG | 1= {Fe MSCON[2] RW-0
0 - =M — 0x1B
BE) LIRC #1 HIRC B X K HETHEE
CKCNTI | 1= mazh MSCON[1] RW-0
0= EXENEE)
o, = " 0x1D[3:0]
SOSCPR | & LIRC EHRFTEAI HIRC FEHR% SOSCPRJ[11:0] oxic RW-FFF
FOSCCAL | At =Rt HIRC SR AT H s FOSCCAL[5:0] | 0x0D )F({)Y)\(/;XX
® 6-3 IEHRIEHIARTAL
B RE HF it | E4E
1= f#gE (PEIE, CKMIE,
" OSFIE i&H)
IE oLl INTCONI[7 RW-0
G 0= 2FHxXH L7] 0x0B
(MREE A % 520m) 0x8B
. " 1= f§4E (CKMIE, OSFIE i&F)
PEIE SIS B AR ; INTCONI[6 RW-0
0= % (M) °
ckmie | IRCHHIRCEIETE | 1= et PIEL[6 RW-0
SE Rk B 0= % (TMEE) )
T 0x8C
OSFIE SNEBHR3T B AL RE R T o PIE1[2 RW-0
N 0= %l (TMER) .
LIRCFIHIRCARZ XK | 1 = Yes (§i75)
CKMIF o e o 0= No PIR1[6] RW-0
IEHRHRAERE | 1= Yes (1 o
OSFIF AR = 1= Yes Git) PIR1[2] RW-0
i 0=No
£ 6-4 PRHRPEEREMRTSAL
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6.2  HEPA#HER (HIRC #LIRC)

REESNAT# (Internal high frequency clock, HIRC) H BIE#&EZE 16 MHz @ 2.5V/25°C. R Z
[BlASTER T B AE < £3.5% @2.5 - 5.5V/25°C, RETLEAIER +4.0% @ 40 - "85 °C,

HIRC % B RENRE S #HITROE. HETIETHESSH HIRC SARER. BReSHEEE HIRC
HITEHRE. HIRC ] #KOEEE FM#2“FOSCCAL"SE8E T, AATIRITIESIEX FOSCCAL KM
A HIRC 352 (BRIA 16 MHz), #F steps 23L& MAI(~130 kHz). FER&MEITINT:

FOSCCAL[5:0] £ N = 16000 + N * 130 (kHz)
FE
LR GET SysClk 8 HIRC, B TSEL 3% 2T $5$ AR, ZEi%LIE HIRC 1ZEE /K 8 MHz S & E 1K
(1% IRCF), @i FOSCCAL #1TSEMAR, WEE, BI¥ HIRC &ERK 16 MHz, MM G ESTZE

AR RERBE S ITIESE (16 MHz / 2T, Vop 2 2.7V) S SMHMARATTEARIER . TSEL %%
AT 54 EEART, M J ERPRE.

AER(ESTIETER (Internal low frequency clock, LIRC) ] BIE#MERE 32 kHz, it H Z BIRISAZR AT L 81
BUfE <20.0% @2.5 - 5.5V/25°C, BELLEEE <+2.0% @ 40 - "85 °C.

LIRCFIHIRC ATHE XK — #£— LIRC A (32 kHz) IR Timer2 SN E 35403502 (SysClk
1% 16MHz HIRC), Lt AR BB IhEE. BT LIRC JBE AHER, Eit BB A2 ER, Ali@T A LIRC
KRR HIRC BIThEE, LUAZIHERIAI+2%8RE R .

SysCIk

CKCNTI_WR1 (]

CKCNTI_SFR le

MERE (RFEH) ﬁl_
LIRC-32kHz | | |
MEAS_EN |
Timer2 | 0 [[2[8[4[5L [ [ [ [ [[[ [N
Stored in SOSCPR (Finished) [

6-2 BNERFE

LIRC #1 HIRC XX K ELIE:
1. i&E IRCF =111, SCS =1 ; SysClk £ 16MHz HIRC (E b3 Zi& & 5 EE SFE(K)

2. %E CKMAVG =1 DA OGN EFLY), & 0 /RIS
3. #E TMR20ON =1 . {EHE Timer2
4. /B CKCNTI=1 C FFEAROE, ERA Timer2 f4rsitt =1, /F43tt =1, T2CKSRC =

SysClk for 2T; SysCIk/2 for 4T
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5. BUETERET, CKCNTI BEEZE(“CKCNTI =0"), CKMIF BEHE{L(‘CKMIF = 17),
6. M=Z{EFNEE SOSCPR &FFasT.

7. LIRC BRiAA 32kHz, H CPU BfT7E 16MHz /2T T, NIIBERIITAC{EH 500.
i

o LIRC # HIRC RZX &R, TEXF SOSCPRH/L FH&F:RHITE#RIE;

e LIRC 1 HIRC ZX#ZERT, Timer2 Agetk R IMEIER ;

e LIRC M HIRC ZX &K /ENEES IDE MR SIFXEXTIRE;

6.3  SMEBEIHMER (EC/LP/XT)
6.3.1 ECH#=

SMNERE F R SR BT hiIREIRE] OSC1 F)(OSC2 M1E I/0). & SysClk 1&#¥ EC #2:XRf, 2§ POR &1
S RERR IR, EC AT FRIREEERETEIEIR .

6.3.2 LP#XT X
LP 8¢ XT #R T, AERFIEIRSELMEEIETREEREIRZERER OSC1 1 OSC2 B,

LP #&%8RRA =2 3 MR (EC, LP, XT) Pt E MR ITAY . AR A TIRE) 32.768 kHz
BEX AR RER).

XT 55 R AR N AR R B AR R SIEHEIRE -

WNRBTRIZIE XT 5 LP 483, LR LELBELE RS MIER P IREZRT, CPU 7RSS ik ERTES(OST)
THHHARE E EITIER, XBFITF XT 3 LP B $haVEaE . X7 XT #0 LP 23X, OST 43 3it#% 1,024 #n
32,768 4~ OSC1 (@iFHN+ve i), XF 32.768 kHz ZTX R &R, OSTiHATELEE 17,

7

e  WDTHREFBFERSEZEOSTEAMITH;

e  OSTit#HAE, FEXMWDTCONEOPTIONZ Z5#1TEi%iE, TG ZE NI FREARIT S ;
FMREHPERN (BIRIESO”, & 6-1) 21F CPU £ OST HHHHAEIEFA RS S INTOSC #ER1EHRH
SysCIk #MiITIES . AEFEIMEH HIBREXAIERT, SRR EENThEE 0 F EMRERE Bl

1TH8<, MMRREINBIRARRAFREIRETE], LIFEREHINIFE. B) CPU MEERR FIREE, 1§ INTOSC
1E7 SysClk BAT/LFHES R, BREMERRTS, MAFTFHIMNBIRHRIZE.

E: ECERATXERBNINEEXH, EEIREHRTSEREE.

SR BB -

1. ¥A1LEC B L4E R M BEAR AP AR ;

2. %3 INTOSC 1E% SysClk #iTHE S EHZE OST #B8ht;

3. SysClk M INTOSC T B&A—ERFAR, EEFIHHTREAEIR (LP 3 XT &2X);
4. SysClk JIHRE]SMERAT§HIR ;
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&35 e e iR BRI SAL(OSTS) BT 187~ SysClk BTSN ERAT 3R T I ERRTSHIE R« 24 FF /3 BURAT 4
BENINEERT, 1Bid OSTS wJiEiEEf LP s XT B TR Z SR ERTEF(OST) R BB LiBhT.

AT SLEEP #5&4§ 51k OST i+, M OSTS #HRFEFA0"

S RIPETPhIS#E38 (Fail-Safe Clock Monitor, FSCM, H“FCMEN{E&E, &7 & 6-1) AJ{ESHES
R H s MR BE S T 1E. EIRHRSEIRERTEZ(OST)#BAT/E, FSCM BlERTH MRS 5 #kE .
FSCM i& Fl TR BN ERHRH SRR (EC, LP 1 XT). ikIFINIRTHRERT, EBIUERE FSCM ThE,
RN H SR INRAE~L kHz BLATES, MFEELINEFE. B LIRC BRLL 64 F=4 AR,
HE IR NI — MRS, INBETHARES N T BEIERSRE 1, REMMERESAN EABIEH
78555 0. YRAERTFhAVEE N3 B HAZE SR E RS A RN AR BB, B4R BIESRES .

LN ERET $h L I ABE AT, FSCM B 544 SysClk 3% p% A 38R $4nlE H & i OSFIF . 2R OSFIE {$5€, OSFIF
B 1S E Rl SR E RS R SREE SR 42 0] fE A PERTEP BT S B BRI . SysCIk ¥4 EEE 1T
RAEIETERET, HESHESHERINERINBIRSEE.

F“IRCFRZE‘FSCM FT I ARERETSHIR, X IEFAERIRH R AN BITHh &L £ HIERTR SR E .

B s IR S 7 85
9]\glgﬁq-$¢ S SET Q
(LP/XT/EC) §

e e R car 6
| | ‘
! ! R
I LIRC o4 | ~
|| ~32KHz(%) ' ! | >
' |
' |
' |
| SRAERSH |

—_—— e e —_——a

6-3 FSCM ZHHERE

S, PUT SLEEP 35T B4 SCS i/, HMIBRRIFFMISHIER. & SCS fU#igst/E, OST HEHH
BENIET. OST E{THIIE, CPU it INTOSC 48R 1EH SysClk AEEHITIES . OST BRIIE, HEEIR
PEREER, A YIHREI NIRRT R TIRIE . WISTIERREIERIF &MY, F8EEE OSFIF #RR{L.

o (EAUE BE NGRS B HE R R TP BT S MR IR B B AR A MBS S B B R, RS E#T SCS fiL.
IZRF N UETE OSTS L LAHHE HATRY SysClk RGeRrtepiRE .

6.4  HIRC, LIRC #1 EC FI$hpy I Ep Lk

6-4 ABTHRERIRATFE. 1R HIRC 5 LIRC EYIMEIC K XH (T EEB), WIESETIIIRS
2R BIEIRATE], BB HTS F0 LTS R & HEN RS SRS .
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LIRC ] ]

IRCF (ODD):|-I|{DOD) | HIRC B EhEdi r

-+

J
" 1
2LIRCT I8 21 HIRCTF&iE

HIRC U UL
ssok | [ | ] U UL

6-4 H LIRC ¥]#:Z| HIRC K E (FI#EHENH1E AT EC, LIRC, HIRC ZB]AIHI#R)
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7. EEE& (TIMERS)
#5 3N ERE, BIEEITRERNEWDT)EAN.

WDT Timer0 Timer2
Fugrsngg (i) — 8 (5 WDT #/) 4 (1x, 4x, 16x)
THEER (1) 16 8 16
BEabngE (i) 7 (5 Timer0 ) - 4 (1 - 16x)
o LP o LP e LP
QEE « XT « XT o XT
e HIRC e HIRC e HIRC
e LIRC o IESBTH o ISR
e PA2/TOCKI o 2x IESRTHH
GBI e LIRC
e 2xHIRC
e 2x (EC, LP or XT)

®7-1 ERRHEIR

I R ERSRMRHER 28 SR, EE TMRX ZBIELIRE TMRXON =07,
LERERERERT, HFMENR RSB R . ESFH7E SLEEP RN T# XM, EtFgERF WDT.
L ERTEEIEIE LP / XT 55 2E AT hiRES, FOSC W 4ntBRBCE R LP / XT #8x81%#F INTOSCIO &
X, BN LP/XT #5240 TRXARKT, F=EITH.

WDT BY/E 9 57i8& (postscaler)#1 Timer0 BT 4355128 (prescaler) £ i E—MEG- 7 SRR . 1% M4 8
RS IEFESELLE WDT = Timer0, B ENEERIRER. KW OM I INEHERER, HomtbER ",

3 POR s 2%t & (A, Bk Timer0 YT 5N, HitbPiBER AT HEE . MO SHesffE D InEaEgE
. AT EH 3G EAIEN ERTEFA T A 7755155 -

WDT Timer0 Timer2
e 5 TMRO e TMR20ON =0
oy e — e PSA{Jli e LIRC #1 HIRC XX BTN
e 5 T2CONO, TMR2L/H
e WDT, OST i@t o TimerO i e TMR2 = PR2(ILEL)
- o HANARH SLEEP
R e CLRWDT
e 5 WDTCON
e (&S WDTCON %My
ag . o [&(TMR20ON = 0)4MEI L _E BT
RS M ERERH - it )
e PSA li =

R 72 ERREEHBSEMOMBENERERN

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

PWM E kit EREDEEENZE “TMR20N = 07, Bidi&E “TMR20ON = 1" AJEF/B 50 Timer2,
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7.1 FHINFAEREE (Watch Dog Timer, WDT)

WDT AF “M SLEEP #Mifi2” = “CPU FHEEFFERZEN". & WDT 2Tk 2 = r0ET$h E #A %k
R e e

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

o IEEM#ENEESLEEP HR)T, WDT miBMARGEM (SR T 4 REEN). BERE~EH]
YaECE, MEVRT RBTENB R E.

2 Timer0
-
LIRC
HIRC 16-bit e ot
- Timer0 I=Ra i A
LP WDT l:lﬁJ’J 'l»+ T/ﬁﬂﬂjl
XT e
PSA PS<2:0>
WCKSRC<1:0> S<2:0 PSA
WDTPS<3:0>
WDTE
SWDTEN —

7-1 WDT Z&4EE
et B & S ERTATE] : WDT-EHA x WDT-E9$tL / WDT Rfshsiiz=, WDT J&i&H .

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

216 x 27 | 32kHz = ~262 seconds.

7.1.1 WDTHXHFESFLE

2R Ige 2A
WDT
WDTE o fFRE (I5STHERLL) SWDTEN #2541
o BITIESITH] (SWDTEN)
RBTENB WDT EM BB HEEE XK

£ 7-3 WDT VIR IE ESER
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FT60E11x / FT60E12x

7.1.2 WDTBig&EMER

IR RS = XEd-s it | EfiE
WDT AR
00 = LIRC
weksre | 91 =HIRC WDTCONI[6:5] RW-00
10 = LP (X FOSC J LP 3 INTOSCIO #&3*)
11 = XT (X% FOSC A XT 5k INTOSCIO #&3\*)
*BNECESEIR, F WDT B $hilE
WDT E#H
0000 = 32 0111= 4,096 Ox18
0001 = 64 1000 = 8,192
wpTps | 0010=128 1001 = 16,384 WDTCON[4:1] RW-0100
0011 = 256 1010 = 32,768
0100 = 512 (2kiA) 1011 = 65,536
0101 = 1,024 11xX = 65,536
0110 = 2,048
swpTEN | LT DT WDTCON[0] RW-0
0=WDT % (% WDTE i%#H SWDTEN =#l8Y)
ooa 1= HIRRBEARAWDTEAE oPTION o
0 = 4SYSMEE B EC4A TimerO T4 5nas
WDT FEa8atk | Timer0 Fissatt
000 1 2
001 2
010 4 8 ol
PS 011 | (PSA=1) 8| (PSA=0) 16| opTiON[2:0] RW-111
100 16 32
101 32 64
110 64 128
111 128 256
xxx | (PSA =0) 1| (PSA=1) 1
& 7-4 WDTHXAFEHR

H WDTE (#Mta KB EFFS) LUK SWDTEN (A& %ERS) {F88 WDT, WDT ik BN ERE=EVSE
LB E 2N RBTENB (108 LEL B FF28) RE.

WDT BF§fiRE WCKSRC i£#F (2nRiE LIRC NN K 32kHz, MAE LFMOD A{T{E), E55hsEh
WDTPS, PSA #1 PS —2i& & . & WDT £ &ERT, HFmikrshiREEzIF B, B7E SLEEP {2 TMRIFEBIT.

wNEEMEIE WDT i, SMIERERERBTEZBER WDT, BEAR2H F 7-2 ERESRAHEEEHM
DBV ETRYSF Fa0ER WDT E4. WDT #EREISEFHFFIEITE .
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7.1.3 f£ Timer0O 1 WDT Z [8]4]¥24> $5 2§

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

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

BANKSEL TMRO ; Can skip if already in TMRO bank

CLRWDT ; Clear WDT

CLRR TMRO ; Clear TMRO and scaler

BANKSEL OPTION

BSR OPTION, PSA ; Select WDT

LDWI b’11111000° ; Mask scaler bits (PS2-0)

ANDWR OPTION, W

IORWI b’00000101° ; Set WDT scaler bits to 32 (or any value desired)
STR OPTION

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

CLRWDT ; Clear WDT and scaler

BANKSEL OPTION

LDWI b’11110000° ; Mask TMRO select and scaler bits (PSA, PS2-0)
ANDWR OPTION, W

IORWI b’00000011° ; Set TimerO scale to 16 (or any value desired)
STR OPTION
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7.2  YER}EE 0 (TIMERO)

TOCKSRC<1:0> BUS
InstrClk \I\l
HIRC ——]
LP — / '\ TOIF
XT = in
Sync — TMRO [—»
TOCKI J)
)7 TOCS
TOSE
K PSA
8-bit
4 5ise (
PSA PS<2:0>
WDT
bt
WDTE 16-bit -
SWDTEN WDT
PSA

WDTPS<3:0>

7-2  Timer0 Z&HIEE]

Timer0 ATAE I/0 “PA2-TOCKI” 9 EFB/TRERITHES, SITRTRIERTEE (2% TOCKSRC),

TimerO AN ERZ L ATE = TMRO[7:0] * Timer0_ #7447

Timer0 j&f 4% & i P B AR RS SL(TOIF) , 2 75 fith % F B /55 M BEE AR o G 01 BSUR T 48 Rz B9 (s e 5 s (TOIE
#1 GIE).

-

1. 3 TMRO #TE#RIERER 2 MNMESEHAN, Timer0 {F1EiH1E;

2. WNEMNERSMEEE, FiRE “TOCKRUN =1” 1 “TOCKSRC # 00”, LAUF Timer0 IR $ER 2154
A4t B 7F SLEEP #R NMREHIEST, BN Timer0 &S 10315, 435 E# NEIRATATHUE;;

3. R Timer0 FF*F TOCKI #17i+%1, BBLMETTF Timer0, 3t TOCKI Bi/MNEAHA. SMEIKATEERY
ER. FRIE TOCKI FEEIRE Trock IEFIE, TR ERH B IX L PREI S ;

TOCKI =/ME B 1
N 0.5 * Trock + 20 ns | TN
SRR E
N=1,24,..256 (BWHH)
ZH 20 M (Trock+40)/N FHIEI A E
&7 (Trock+40) i S INz1 (FFH555R)

4. %F “f£ Timer0 M1 WDT Z B HEEE" 1ES ) F 7.1.3;
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7.2.1 TimerO HXFER/LE

FT60E11x / FT60E12x

A RS o itk =EIA [
1= {Fge
TOON Timer0 ﬁi TOCONO[3] RW~-1
0= X#
L N — - s EA -
TOCKRUN SLEEP#%EST_ 1 = Yes (FTpiEIEHE £ 5H) TOCONO2] R0
TOCKIRFFIBIT 0=No
Timer0 B+§§3E (TOCS = 0) Ox1F
00 = 35S 10=LP®
TOCKSRC | 01 = HIRC 11=XT 9 TOCONO[1:0] RW-00
OFOSCR ML B LP/XTHE R 3% %
INTOSCIORRT,, BMIEHITIEFAIBEIT.
TOCS TimerO#i \ & 1= PA2/TOCKI (Jj_%l%%) OPTION[5] RW-1
0 = TOCKSRC (FERTEE)
1 et B s 1= TBEH
TOSE ML A — = OPTIONJ[4 RW-1
L P 4
1= 925 “UWDT e
PSA AN A DT e OPTION([3] RW-1
0= SN IEHBELLS Timer0 T4y 5hss
WDT E45htt | TIMERO Fa4ysitt
000 1 2
0x81
001 2 4
010 4 8
011 | (PSA=1) 18 | (PSA=0) 16
PS 100 16 35 | OPTION[2:0] RW-111
101 32 64
110 64 128
111 128 256
xxX | (PSA =0) 1| (PSA=1) 1
TMRO[7:0] | Timer0 it#{& TMRO[7:0] | OX01 | RW=Xxxx XXXX
F 7-5 Timer0 BXH FPiEHIS 1755
AR R H155 Ho ik SAE
" 1= {FgE (TOIE ;&)
GIE 2 /T . - INTCON[7 RW-0
0= 2BXH  (REERZHI) 7l
TimerO3i 1= {&ge
0x0B
TOIE N . INTCONI[5 RW-0
US| 0= % (TEREE) S .
TimerOjit 1= B -
TOIF g DRl (37 INTCON[2] RW-0
TR AR AL 0= FKimt
£ 7-6  Timer0 FhET{EREFNIR AL
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7.3  XERTEE 2 (TIMER2)

T2CKSRC<2:0>

InstrCIk

T2CK &0

T4y 5hies :D TMR2

il

XT

TMR2IF
T2CKPS<1:0> =1

e E5 A

TOUTPS<3:0>

PR2ACT

Effin

e
PR2

7-3  Timer2 Z514EE

Timer2 JEREE, WATAT~% PWM (G574, £ ET 10 PWM), AT LIRC #1 HIRC 32X
ROETH(CKCNTI=1). AIERTIE A8 CEL AR o S0as it Th&e

Timer2 B4R T2CKSRC £ #F (20 R 1% LIRC N fA LFMOD #—251% 55 %), Timer2 B #h#1& N Timer2
morsngR(Fa SRtk A 1, 4 3% 16), T snasavie i # A TiEiE TMR2 7788, TMR2 M 0x00 FFigiEiE
EZ5 PR2 [LHL, PLECAT:

1. TMR2 T —/ N EHAE 131 )9 0x00;
2. Timer2 F45nggiH
3. ¥ Timer2 EHSasspBEmEESEOSLIEEE (1,2 .... 15 5 16) BER, Timer2 @i ;

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

et

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

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

3. % (“TMR20ON = 1", “T2CKRUN = 17, “T2CKSRC # 000”) B, Timer2 #£ SLEEP &R TIZRIFE1T,
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731 Timer2 HXSESRLCA

HR M7 oRcaL kil ENhiE

Ky = 3 3 E A [t
T2CKRUN ﬂEERﬁjT_ZCK 1= "Yes (GREZMEEIZI S gz MSCON[0] | 0x1B | Rw-0
RFFIBIT 0=No

B 1A H A0 &5 75 b B9 BB A SE I
1 =PR2/P1xDTy &4 {E B B EHZE| PR2ACT
1 PIXDTyACT

0= AHAGEREESEMH

PR2U T2CONO[7] RW1-0

Timer2 [FE95kt
0000=1 0100=5 1000=9 1100=13
TOUTPS |0001=2 0101=6 1001=10 1101=14 | T2Cc0ONO[6:3]|0x12 | RW- 0000
0010=3 0110=7 1010=11 1110=15
0011=4 0111=8 1011=12 1111=16

Timer2 (PWMERGHIE | 1= &
TMR20ON . . - T2CONO[2 RW-0
X T EEO) 0= % 2]
00=1 1x = 16
T2CKPS | Timer2¥i4y itk 0l=4 T2CONO[1:0] RW-00
Timer2 B}$hiE
000 = $5< AT 100 = HIRC
001 = 2x 54 Bt 101 = LIRC
T2CKSRC | 010 = 2x HIRC 110=LP ® T2CON1[2:0] | OX9E | RW-000
011 =2xLP,XTorEC® 111=xT®
OFOSC MHEREEE R LP/XT/EC sk %%
INTOSCIO &, BN FTELASEBIT
LFMOD 1: LIRC = 256kHz 0: LIRC = 32kHz OSCCON[7] | Ox8F | RW-0
PR2L PR2 EHIS77221K 8 i PR2L[7:0] | O0x91 |RwW-1111 1111
PR2H PR2 BEiFF&E= 8 1L PR2H[7:0] | 0x92 [RW-1111 1111
TMR2L TMR2 i+ #E R & 751K 8 & TMR2L[7:0] | Ox11 | RW-0000 0000
TMR2H TMR2 i+ #iERE 75 8 & TMR2H[7:0] | Ox13 | RW-0000 0000
Fz 7-7 Timer2 XA PITHIEFERE
AR RS ey ot SE
Ed o laaluiii
GIE 1= fFgE 0= 2B%£iH INTCON[7] 0408 RW-0
—_ X
(PEIE, TMR2IE &) (RREE A 5 220 0x3E
X
1= {#8 (TMR2IE i&f)
PEIE NS S FR o INTCONI[6 RW-0
% 0= X (Fhfig) o)
Timer2 5PR2LEF | 1 = {E4E
TMR2IE - PIE1[1 0x8C RW-0
B 0= %] (M) [
Timer25PR2[ILECH | 1= LA ($iFF)
TMR2IF o PIR1[1 0x0C RW-0
B AR 0= AIE [

£ 7-8 Timer2 FhET{EREFNIR AL
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7.3.2 Timer2 HHE/AIL/BIRE

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

TIEBIRAF:

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

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

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

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

HERRIRA T, RS, BEPUTIEL, KRSEBIESUEBELERINFE. Wk 8-1 Fizm, FT60E11x/
FT60E12x RIRHESEFR TR KA REAR A A I T B & MER, MM, LUEEMERINEE LVR,
LVD. WDT. Timers 1 PWM &E7E SLEEP &R TRIFIEIT. BLERBATEEMHEN SLEEP B3
XH, MEMEBESKH.

— SLEEP #R TR & ERECE &
BT BE1XH?

EiRoding (JE48 %) Yes
LVR (B2 E LVREN) fFRESBITIES¥EH] (SLVREN = 1) iE SLEEP &3\ &
LVD LVDEN =1
WDT WDTE or SWDTEN
TIMERO TOCKRUN =1 & TOCKSRC # 00 & TOON = 1 TOCKRUN=0
TIMER2 T2CKRUN =1 & T2CKSRC # 000 & TMR20ON =1 | T2CKRUN=0
PWM (ERBE TIMER2)
HIRC /LIRC/EC/LP /XT (BRBESE A ENHIIMZIRES)
110 (F:3E SLEEP BHERE PWM, TN 1/0 BREFEIFEN SLEEP BIRTIRE)

#+z 8-1 BriESHtEpsh, HMRRTIRIEFEKIE SLEEP 1R\ TRIFIEIT
8.1 #AN SLEEP

CPU &I H1T SLEEP 5 S#HNBERIRT . FENBERRAT :
1. R WDT £, MW WDT B3R (AR S E e WDT)FER B HIEE, HEFF KRR
2. EBETFRENL (/TF) = 1.
3. IEFRENM (/PF) =0,
4. BrEpiR
o IESETHBERNKH.
o 1R Timer £ SLEEP TR#HZ1T, MEFTE ARIE$#HIE HIRC, LIRC SIMBIRSHRR(EC, LP, XT)

BAHRIIET. WRRA Timer IR EHEH, MAMBROHENEA, BIELFHR
FIRFH 5 — MAFFIZITHY Timer FifEM .

o ESKMBEmEL, FEMELRE T AERESH M, HFARREHEEDHBIFZL.
5. /O #wO

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

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

MBERR FPRFER 2 NEARN

o ETHYE), B) CPUE—ERBTEIBEER. EiIUERE LIRC /EAITHETHIETE, EA LIRC EE HIRC
HINFEER.

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

MERERHIREE, 75 ALURILMER

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

2. EEEMMAGENL:
e PORFTEZEN (TEEXH])
o B /MCLRHITINBRGENL (ANRFERE
e LVREI (Wn&RfERe
3. fERerhiEn (KM “£F/PHRfEse” TRIMREEINEE). FS0 B 9 i,
E:
1. MBEHER R MRERIEEE WDT.
2. HRIR SLEEP 52 /FWE 7 NOP #5<

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

SLEEP

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

2B (GIE) -
Timer0 jiH TOIF ™~
TOIE — J
PA2-INT INTF N :D—»
INTE — / i
—10C-PAO (BUATFGIE)
PORTA #3534 PAIF — ) >
— _ IR fESLEEPER,
I0C-PAT TR
IOCAT
[__ PORTA il (PAIE) |
Timer2 ILEL TMR2IF
TMR2IE —
5 EEPROM EEIF
EEE —
LIRC B CKMIF
CKMIE —
SMERRENEAIE AT OSFIF
OSFIE — )
LVD PLfg LVDIF
LVDIE —

Mg (PEE) |
9-1 HRHTZEHERE]

CPU X ¥ 8 MNHRlfiR, 74 24H:
1) FESMEHET (Timer0 # 1/0)
e TimerO i@t
o PA2-INT (EFHIAZ TREEHET)
e PORTA s OB (BRfHzH)
2) IME R
o Timer2 F/ SRS E
e DATA EEPROM E5EF}
e LIRC #1 HIRC XX KR
o HIBEIRIFBTHO SIS RS
o LVD EHITHEL
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FT60E11x / FT60E12x

5HAh Timers R~[E, WDT i@t ANEF=E b, FRINIE /O hitrsh, Efhhings

P RURRY, PC BREHIGT

" PR ZFEF(ISR)”S

ch T 2K A/ RE B % R 4T

FHENE

o AR BAEIMIIAPEEEESL: TOIE, INTE, IOCAX, TMR2IE, OSFIE, OSFIE, CKMIE, EEIE,

LVDIE.

e 8 PAx Flrim NI F

o HMEHERE—/NEREIERENL: PEIE (PEripheral Interrupt Enable),
o  WMRXFAULFFBITHIN, FARSHITMIERPIREE.

o FRABEThEREE £ /B EREArIEH :
RET{EBERIAT, RIA 01T M BERAR RS .

o XHATHHA{EREGIH T 2200 P BT AR

Fh BT AL IBAT N T
o HINEE “GIE=0", MMEHHHE.
o IR[EIHBLEIEE N, FZRIEET PC NEL 0x0004 ik,

o RESHIFR1-2ME
M ERERIR[E

o BT

(RETIY’

IV b

SERA, BiER "PEIARESIER
E41RE ISR. £ RETI ZRIWA M

GIE (Global Interrupt Enable),

—AN iR O BfERERL: PAIE (PORTA Interrupt Enable).

F(ISR)” FFHAALIE chitf .
B BR B TR A A BT AR AR

L.

e  HISRZEMAS, PCIREZFETRTAIHbLE, 20R7E SLEEP 2T, MR

k.

e FEPITRETIFBEENZE “GIE=1",

M {EBE BT o

1) SLEEP 35

SEAMEENAR, SXHAEFH

CRRRK

X hEndiEd, RAIRE PC ik Bair FAEHER L. IRAFEERGFRMCEENSTEFREM®
SRXLEERBENIGITEFSRT, BIER SRAM #9

W, STATUS HEF8%), LIudidds
& fa 16 1 bytes {EAIGRTEF 788, EAETA bank #£AX

X 16 14 bytes, MAEE#H bank AT

A,

9.1 hETHEXFERLE
Z Hbik bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit0 | ER{ERW)
INTCON | Ox0B | GIE PEIE TOIE | INTE PAIE TOIF INTF PAIF | 0000 0000
PIE1 0x8C | EEIE | CKMIE | LVDIE - - OSFIE | TMR2IE - 0000 0000
PIR1 0x0OC | EEIF | CKMIF | LVDIF - - OSFIF | TMR2IF - 0000 0000
OPTION | 0x81 | /PAPU | INTEDG | TOCS | TOSE PSA PS2 PS1 PSO | 11111111
TRISA | 0x85 | PORTA FalizHl 1111 1111
IOCA 0x96 | PORTA i# Ok HhHTE 0000 0000

+ 9-1 hEEXEFERMLIEFENAE
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B K& HERE it | S
1= f£RE (PEIE, &hERIhiz
GIE e L {EREGLIE ) INTCON[7] RW-0
0= 2FXHA (MEERNSZFIM)
1= fFge
PEIE | JM& S bl (& PERIM I IERERLE ) INTCONI[6] RW-0
0= Xif) (GiREg) 0x0B
TOIE | TimerO & S 7 . INTCON[S] | o on | RW-0
INTE | PA2-INT SNR el 1= bege INTCON[4] RW-0
: ‘ 0= XH (FcHfE)
PAIE | PORTA i 251k & i INTCON][3] RW-0
TOIF TimerO it BT FR R AL 5 INTCON[2] RW-0
INTE | PA2-INT SMNERhBRAR S AL é z Lis (47 INTCONI[L] RW-0
PAIF | PORTA iz O B P ETFRE o INTCON][O] RW-0
< 9-2 INTCON &H7788

B R HER | it | ShE
EEIE EE SR T PIE1[7] RW-0
CKMIE | LIRC #1 HIRC 32X B SEAE B PIE1[6] RW-0
LVDIE LVD hlf 1= ﬁﬁg PIE1[5] | 0X8C | RW-0

0= XH (FTHfE)
OSFIE | FMEBHR S 2 &S pE i PIE1[2] RW-0
TMR2IE | Timer2 5 PR2 T A i PIE1[1] RW-0
= 9-3 PIE1ZEH%

B R HEas | ik SfE
EEIF EEPROM E St RS 1L PIR1[7] RW-0
CKMIF LIRC #1 HIRC 32 X i ETFER AR SL 5 PIR1[6] RW-0
LVDIE | LVD hifirs észS @) [GRiE | oxoc [Rw-0
OSFIF SNBSS B B PEAR S L T PIR1[2] RW-0
TMR2IF | Timer2 5 PR2 ILECFRAENL PIR1[1] RW-0

= 9-4 PIRLE7FSE
BFR R EXE Hisik ShE
PORTA t¥$i
IPAPU L= 2E%H 0= H WPUA 5] OPTION][7] RW-1
- 0x81
INTEDG PA2 G OPTIONI[6] RW-1
1= _EHiG 0= TF&H
PORTA I/0 ¥t (5 EEH)
TRISA | 1= (CKHAHFHL) TRISA[7:0] | 0x85 | RW-11111111
0= XH LR/ TH
IOCA PORTA ﬁﬁuﬁuy{\wﬁ IOCA[7:0] | 0x96 | RW-00000000
1= f¥ge 0= %xH
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#F 9-5 OPTION, TRISA #1 IOCA 155

9.2 PA2-INT §1 PORTA ## O35k Ao Bf

& PA2-INT PORTA i 3 1L A7
CACE: {XPA2 PAO — PA7 (%iA81NiEi8)
10 BB TRISA[2] = 1 TRISA[x] = 1
HithigE INTEDG, INTE, GIE, INTF IOCA, PAIE, GIE, PAIF
% LB TS (ZiE—) 0-18 1-0
FER A EE? No EE

F+ 9-6 PA2-INT #1 PORTA i O 25 (L ATz Bl 59 X B
PA2-INT #1 PORTA ifs O ZZ 4L Fh 715 A9 ER 1/O chisr, MAEXT PA2 ¥i&EH. MRIGEIEH, PA2-INT
BEREEBITMAELE . PORTA i O WP EINEZIFENREIEIE. T PORTA i[O T4 5 i
1. BHAFERESEIHOTHPEHIESP(EILIE PORTA).
2. HABTTHE, MASERESHGESEZENEREEN PAIF.

3. MAFFHRIBFIIZ(ENE PORTA B I 12) R EH A T LS EZ BT, WRHE PAIF EfI/FIZA]
i PORTA BIRIERR G O T Pl aIfh & &4 . HisOFLESEHNEFER, PAIF AIEZESHE
BRo

Busx I0CAX
D Q
5 IOCA
EN
PAIF B
D Q
& PORTA
EN
X 50
Instr.CIk or
SLEEP EN

9-2 PORTA #7355
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10. PWM
P1ADT
P1AyP P1Ay

NG >

PR Q

P1ADTACT
P1AyNP P1AyN
=J T\ # S SE Q /
m >
P1xP P1x
[ Pps < Q v/

>

A () PR Q

TMR2 —O
¢ EQ
PR2ACT P1XxDTACT
i
¢ - X = B, C
y=0,1,2
PR2 P1xDT

B 10-1 PWM ZHIiEE
PWM 431t
o 3 EHMERE (B Timer2 #£#l), Bz =LA PWM Bi&: P1A, P1B, P1C
o IR 1THAIMMAL: /P1A
o 1 EHHXITHIE PWMEIE: P1A, /P1A
o 16-bit YR
o HEXPWM iR M AT iE
o THANEBMERBIIEEN SRR ESEH
e PWM1 ATBRETE] 3 4 I/O, PWM2 F1 PWM3 AJBRETR] 2 4N 1/0
e XOR/XNOR £ 2 IhEHt
o HEMBEE
o Hpomia RN
o FAHMATLEFERNENLE R
SLEEP #X T PWM 8k — FERELTF SLEEP RE, RE Timer2 (R#Fz1T7(31R EYH 7.3
Timer2), B PWM f£&¢, 2 PWM E—EREFEIT. M Timer2 N7 SLEEP TIE1T, HAHNEART]
IEFIE SR, 20R SLEEP X T Timer2 BaXkH, B4 PWM B FRIFEHFEN SLEEP RIRYIR
A

7tNo
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FT60E11x / FT60E12x

10.1 PWMHEXEEH/LE
Timer2 EEA Timer2 i+#z5 HZ=EE S KA
MSB LSB MSB LSB MSB LSB
PWM1
P1ADTH | P1ADTL P1DC
/PWM1
PR2H PR2L | TMR2H | TMR2L
PWM2 P1BDTH | P1BDTL -
PWM3 P1CDTH | P1CDTL -
ZM bk bit 7 bit6 -0 SALERW)
PR2H 0x92 PR2 FHi& 8 {i 1111 1111
PR2L 0x91 PR2 EHAIK 8 i 1111 1111
TMR2H 0x13 Timer2 #8158 i 0000 0000
TMR2L 0x11 Timer2 i+#831K 8 i 0000 0000
P1ADTH 0x14 P1A &=tbE 81 0000 0000
P1ADTL OxOE P1A &=5EE{ 8 L 0000 0000
P1BDTH 0x15 P1B &=tk 8 i 0000 0000
P1BDTL OXOF P1B HZSEEAEK 8 fiL 0000 0000
P1CDTH | Ox1A P1C &=tE& 8 fiL 0000 0000
P1CDTL 0x10 P1C =LK 8 fiL 0000 0000
P1CON 0x16 - \ P1DC (3t XEFiE) -000 0000
® 10-1 PWMHBIFIRE
CAERai' it fEse R
Cho Ch1 Ch2 Cho ch1 Ch2 cho Ch1 Ch2
PWM1 PC5 PC3 PC1 | P1AOOE | P1A10E |P1A20E |P1AOP |P1A1P |P1A2P
/PWM1 PC4 PC2 PCO | PIAONOE | P1AINOE | P1A2NOE | P1AONP | P1AINP | P1A2NP
PWM2 PA4 PA5 - P1BOE P1BALT - P1BP - -
PWM3 PA3 PA2 - P1COE P1CALT - P1CP - -
ZFR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ik | ERERW)
P1BR1 | P1C2SS[1:.0] P1B2SS [1:0] PICALT | P1BALT P1CSS [1:0] 0x19 | 0000 0000
P1OE | PICOE | P1BOE | PIA2NOE | P1A20E | P1AINOE | P1A10E | P1AONOE | P1AOOE | 0x90 | 0000 0000
P1IPOL | PICP | P1BP | P1A2NP | P1A2P | P1IAINP | P1A1P | P1AONP | P1AOP | 0x99 | 0000 0000

# 10-2 PWMEHEHRM® (1= KkmE, 0= IEE) fMHFEER (1= F8E 0= XH)

® 3HF A~D BRANT B, ERIZEIRASET, P1B @& E PLA2NP #55), PLA2N @&k P1BP #25.
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XM =0, e =1 FH(XOR) =0, RZH(XNOR)=1 .
cho | chi Ch2 cho ch1 ch2 e
PWM1 - - - - - - N/A
/PWM1 - - - - - - N/A
PWM2 - P1BF2E - - P1BF2 - P1B xor/xnor P1C
PWM3 - P1CF2E - - P1CF2 - P1B xor/xnor P1C
2 ik bit 3 bit 2 bit 1 bit 0 S (RW)
P1AUX Ox1E P1CF2E P1CF2 P1BF2E P1BF2 0000

F+ 10-3 PWM % 2 Ihgte

=L 3 B PWM @188 Az oRca it | E46E

5B 1 B HAFN &5 == bE Y B A A U I

1= PR2/P1XDTy 4 YR EHi%] PR2ACT 1
PR2U XDTy SR {E BI9 BI B R E) * T2CONO[7] | 0x12 | Rw1-0
P1XDTYACT

0= B REEEEH

1= B (One pulse) &3

P10S . T2CON1[4 RW-0
0= EREEER 4]

Ox9E

1= HEMB3E (Buzzer) #&R,, 50% 5%
P1BZM * jﬁﬁ (Buzzer) R, S0%m=H T2CON1[3] RW-0
0= IEE PWM xR

£ 10-4 3 I PWM BiERYIE A IhReiEHI

Bk = ERcAL Mk | SffE

PWM #f&EE
000: 2 F&PERIZEINEE  100: LVDW =1 0or BKO=0

P1BKS 001: BKO=0 101: LVDW =1o0orBKO =1 P1BRO[6:4] | Ox17 | RW-0
010: BKO =1 110: =1 HFERIZETHRE
011: LVDW =1 111: &I HEERIZETHRE
PWM BFHER
N P = s 3= T —HIZETE o
plAUE | 1= SBUISRAFHIRERRS, PIBEVT BENEE, PWMBHIE [ o) 07 | ox16 | Rw-0

B
0= HipE&MUHMIERT, PIBEVT HIESESE, PWM ER

#* 10-5 PWM BERERMEER

AR RS H1FaE ik | E41E
PWM %4 B iR s
P1BEVT ‘ P1BRO[7] | 0x17 | RW-0
1=Yes (i, EE#HESE) 0=No

= 10-6 PWM HPEEHIRTSAL
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Z%# | #buk | bit7 bit6 | bit5 | bit4 bit 3 bit 2 bit 1 bit0 | SfrfaE(RW)
P1BRO | 0x17 | P1BEVT P1BKS [2:0] P1BSS P1ASS 0000 0000
P1BR1 | 0x19 P1C2SS P1B2SS P1CALT | P1BALT P1CSS 0000 0000
P1AUX | OX1E - | - - | - |Picree| PicF2 | P1BF2E | P1BF2 | ---- 0000
HEET, 3IMERS et
Cho Ch1 Ch?2 )
PWM1 00 = =E; @00 = &8,
P1ASS {—,rsn - =i
/PWM1 01=i8% “0 01=0
o 1x = 1B%§ “17; Ix=1
PWM3 P1CSS | pic2ss® - plxxp =1, £H#E 0"=1

F 10-7 PWM &4 &BER A BARES
10.2  AYshiE

3 B PWM BiEM L A ERTERA Timer2, HANEER 6 NETHHIRINT :

1x or 2x ¥4 RTHp

1x or 2x HIRC

e LIRC

Ix or 2x SMERETEH (RA FOSC HENMECE R LP, XT 8¢ EC iRXETFHH)

BirRigEIESH BEY 7.3 Timer2.

10.3 FAHA (Period)

PWM B Timer2 B PR2 (PR2H + PR2L) AHIZERAE, W A% 10-1:

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

L Timer2 i ¥R EF 58S TMR2 5 PR2 tH3%H

o Timer2 BIEEAF =L F 783 (PR2ACT # PAXDTACT)# E#.
e TMR2#E%, Bl “TMR2=0",
e P1Ax, P1Bx, P1Cx #iHiZ4E “1”.

10.4 &=Lk (Duty Cycle)

3 i PWM BB B G ZEE, BHERAY 2 x 8-bit F#EEE (PIXDTH, P1xDTL) & &. PIxDTH A& 8
ST PAXDTL 1K 8 fi. AT AIZRAINE Hi&t, PIXDTH 1 PIXDTL HEe5 A FEE A2 EFH BN

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

AR 10-2  fEKF = PIXDT*Trock*(TMR2 T4 471E)
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AR 10-3 L5 = PIxDT + (PR2+1)

105 %KX (Deadband) [

| B3 | [ %73
D A S
P1AX — — o
X X X
PIAN — —
FEX X

10-2 PWM ZE[XAT[E)RTFE
TR P1DC # “00 0000”, P1Ax #1 P1AxN (/P1A) HIRBISEHMIG TR, EIRETEE /"7 X BT
i8], BXBKFEAN G ZSLL tBAERIR N FE X ERTER LATimer 2B $04E o1+ Bt $hiff o
10.6  #FER|ZE (Fault-Break) Ihie
3 B PWM M H#PEREIhRE. —BAEMENESRY, BREMEXH—ERE, PWM MWL 5N
RFEHRE—EHRETAERS. TMR20N A2 M. SEMESHERTUANTIIERGZ—:
e BKO=0
e BKO=1
o LVDW =1 (LVDDEB fgEiE#l, AT LVDW BUIERK)
e LVDW=1,BKO=0
e LVDW=1,BKO=1
¥: P1BEVT A#PESEMRAL. LVDW I $ifF, KM LVD BIEATELREER .
HEERIZERRRERS - MEERIZER, PIx#IEATAAMARS(EME), MHiZEEZER. 15,
P1B1, P1C1 RIS H B SRS HIIZIE S HAth 1/10 RE.

BRI - REMMAHAEN, PIBEVT ERAEIESHE. RALMMARARR, PIBEVT ]
WIS HE.

BIERER - KEHERZER, Timer2 HFIEITHE. HEFEFHERG, Timer2 BNEFLELRE
. 38 PWM L AIEMNEERBHERRN, BN PWM HHAHESER.

10.7 PREAMETLEEESRNEH

BEEfE S FERTUHAWERSAN, BRIEFER PR2U RERZEESIEH, BUWEET—1E
HAZSRESHEHEA S HEIEBH.

¥: IESTNE PR2 A PIxDTL, PIXDTH ZH#E#S, M XXXACT XFERHEA0 I
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/ Timer2 HHX &85

PLOT > [PxDTACT

PR2U_WR1 —1
TMR2_MAT
TMR20N — I 2"

PR2 PR2ACT

10-3 Timer2 HFEHEH

B S H FRNNE P EE R AIRRERSIIERL TERLD PWM EBHAER], (BNREESE
IE—AN B ERLE SR R EFIX e 725 (1R 2 7E Timer2 AUSHZER L REERTH Sysclk IREVIFERT), MATEEL
ERFTRABIER, BRRESE xxxACT FiFREHKIEAEE.

TMR2_match

PR2H E F

PR2L FF | 00

PR2ACT EFF | FFF

10-4 PR2ACT {E# E#ik FFF (HAEE{E A FO00)
FE sz N AE— N B B R RS BENEHT PR2 1 xxxDTx H1F88.
10.8 PWM ¥t

B — 3 B8 HZSEERY PWM B8 P1A, P1B, P1C, RAIBRETEIAR[EHY 1/0 SIB. PWML 7] 4 Bl BkEt
F| 34N 1/0, PWM2 F1 PWM3 A 4> BIRRETE] 2 4 1/0,

828 (Buzzer) &3\ — ML AHEIA (2*(PR2+1)*Track *(TMR2 Fi43401E). P1A, P1B, P1C it
50% =LY 50K o
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)
)

—

Buzzer -P1A, P1B, P1C

B 10-5 #£08284E Auia AT E
BpohiY - P1A, P1B, P1C J§ R =4 — )X HE R AY 8 o
10.9 (P1B, P1C) HIEE 2 ThEEMH

PA2 #1/z% PAS5 = P1B xor P1C (8 P1B xnor P1C, &[7 “P1BF2E” #1 “P1CF2E", % 10-3).

P1B/CF2

P1B P1B/CF2E P1B/CALT

P1C TRISAX

’\L PA5/PA2

P1B/P1C

PORTAXx

10-6 58 2 ThREMH LA HHEE]

P1B \ \ \
P1C
P1B xor P1C (PA5/PA2)

10-7 P1B #1 P1C HIEE 2 ThEERt &l
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11. ##E EEPROM (DATA EEPROM)

FHR&%ERA 256 x 8-bit BIES k1%t DATA EEPROM EfiEX, HMu FEREFX. HIEFEXHRR
ESRHANE 10 AR, FAIEEES#HITI/SA0], SRTIEEEEANRNENA 14 byte (8-bit), &H
TR (page mode). ERR/IRIESII T BHBER, TEREGEE, UHEERMRBTE. EtEiE
ERIERBIETT, A% CPU MITHMIES, EZEAI#H AN SLEEP &K%

EIRIEEE 2 MESH AR, MBRIESTENRTEIA Twrireeerrom (2 ~ 4 ms). HHAEBHEAR,
Et A EEREINBEE, BIAI3T EEPROM Xi#HTIERARIE. BIRIETTRETIE B ALHE R A P BTARE
{iL EEIF,

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

HE Vpp 2 Vpor, CPU BIRJ#E 8 MHz / 2T RUIRE TiE(T, EEE FTEEAKE 1.5V £4A. M5 DATA
EEPROM FRERIEE (Vopwrie) Bm. TIEREFR 2 F1EFER 1 BRI Voowrme 54 1.9V 1 2.2V,
1% DATA EEPROM & Bt & IR E PRI (Z 17 Vopreap)

11.1 DATA EEPROM H¥:SEH/LCE

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

DATA EEPROM E{#EE (bit 3)
WREN3 | 111 = 5, =RESBE X 000 EECON1[5] RW-0
(Hft) = xH#A
WREN2 | DATA EEPROM B1{EAE (bit 2) EECON1[4] RW-0
DATA EEPROM E$#iRFREM
WRERR | 1= st (%% MCLR 5 WDT 1) EECON1[3] | 0x9C | RW-x
0= IEETEMK
WREN1 | DATA EEPROM Ef#&E (bit 1) EECON1[2] RW-0
DATA EEPROM JE#=$I{ir
RD 1= fFgE (fR$F 4 41 SysClk A, REEFE) EECON1[0] RW=-0
0= XA
DATA EEPROM Ei##i{i1
WR 1= BE—RERBEAHITH GEHREEEHR0) | EECONZ0] | 0x9D | RW-0
0= FERk

= 11-1 EEPROM tHxRFP#EHIF 1755
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BT RE H51Fes Wt | EfE
1= {Fge
" PEIE, EEIE i&F)
GIE 2 /T ( - INTCON[7 RW-0
0= 2R/x%xH L7] 0x0B
(MREEAS S 22 0m) 0x8B
. " 1= {£8E (EEIE &)
PEIE NG S - INTCONI[6 RW-0
0= % (FMEE) (6]
EEIE EEPROM Saupirhll | -~ oAE PIEL[7] |OX8C |RW-0
0= XM (FTMfE)
EEPROM B 5E R i = i
EEIF . L = Yes (#i47) PIR1[7] |oOxoC |RwW-0
FRSAL 0=No

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

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

wBIFERF -

BCR INTCON, GIE
BTSC INTCON, GIE

LIUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR . HAf 2 0x55

STR EEDAT . #7577 055

LDWI 34H

STR EECON1 : WREN3/2/1 /F1& 1
BSR EECON2, 0 L B

BSR INTCON, GIE ' GIE &1

SI:

1. BEIEBAFES(yte)WTEEAIE 2 £: £BHERFES, BRIEFEDS.
2. WYYRIBIFZEFHITHAT, X Data EEPROM HHTiSRIEIG SHISILE RiEiR,
3. WRHIEFTEALAT, WREN3, WREN2 5f WREN1 EE—[#F 0, £ N X RIZRIE 5P EEIF #RENL.
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11.3 % DATA EEPROM

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

%2 DATA EEPROM BURBIFZFEAT -

BANKSEL EEADR
LDWI dest_addr
STR EEADR

BSR EECONL1, RD
LDR EEDAT, W

12. HFHXIE/S{EP

EFX(PROM)ATELE AL XiERIF. tRIFIIEER IDE FEEITIRIFERE.

B IhEE ZRIA
CPB PROM £ [XiE{R#F KA

® 12-1 FRXIEERIPVGELERESTFSR
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13. #54& (INSTRUCTION SET)
CHmiEE Ihe TE KA
NOP THRE None
SLEEP #N SLEEP &= 0 — WDT; Stop OSC IPF, ITF
CLRWDT BRI () 0 — WDT IPF, ITF
LJUMP N T &k N — PC
LCALL N BRATFIERF N — PC; PC + 1 — Stack
RETI MR E] Stack — PC; 1 — GIE
RET MFIZFFIR[E Stack — PC
BCRR, b BEEERMIDAIEO 0 — R(b)
BSRR, b BEEERMIDAMAEL 1 — R(b)
CLRRR BEFHRRBO 0—-R z
LDR R, d (MOVF) | % R Z2/d R—d Z
COMRR, d R #I&HS IR—d Z
INCR R, d R+1 R+1—d Z
INCRSZ R, d R+1, £55%% 0 Mgkt R+1—d
DECRR, d R-1 R-1-—d Z
DECRSZR, d R-1, £5%% 0 Mgkt R-1-—d
SWAPRR, d BEER RWEFHRIR R(0-3)R(4-7) —d
RRRR, d R W NMEIA AT R(0) —» C; R(n) » R(n-1); C—>R(7); | C
RLR R, d R WA EIA LTS R(7) - C; R(n) » R(n+1); C > R(0); | C
BTSCR, b R, £55R% 0 M Fkid Skip if R(b)=0
BTSSR, b s, 587 1 MEkg Skip if R(b)=1
CLRW BIESHER{WEO 0-W z
STTMD % W NE%EE OPTION W — OPTION
CTLIOR ®E /0 FHEEH|F 7 TRISr | W — TRISr
STR R (MOVWF) | ¥ W F&I R W —R
ADDWRR, d W 5 R #8m W+R—d C,HC,Z
SUBWRR, d R & W R-W —d C,HC,Z
ANDWRR, d W5RHES R&W —d z
IORWRR, d W 5 R #H3 W|R—d Z
XORWRR, d W 5R &3 W~AR —d z
LDWI | (MOVLW) | 137 BN#FE| W | > W
ANDWI | W 53 E1% 1 #HS & W — W Z
IORWI | W 537 E0% | #83k [|W — W Z
XORWI | W 53780 | B3 AW — W z
ADDWI | W 537B0% | 48/ l+W —>W C,HC,Z
SUBWI | SMENE R W l-W —>W C,HC,Z
RETW I IRE, B FEIwW Stack —» PC; | > W
#+ 13-1 37 % RISC S
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FE ik
R(F) SFR/SRAM it
w TIESEFSR
b 8-bit 7788 R / RAM FR Ay itk
I/ Imm (k) M EN#
X AR, ERIAA 08, 1
d HirgfFanikiF

1= EREHEIFESE R/RAM
0= ZEREHEIW

N FERFF ATk

PC FEFTEEE

IPF PR RS L

ITF BAT RS L

TRISF TRISr F&&E, rAJLUIR A, C

C AL /B4

HC S ix AEE XY V)

Z 0 fRSAL

+ 132 #HIEBFE
B RS HiEes it | EAE

OfREfiL: BEANBEIZENERAET?

z 1=Yes STATUSI[2] RW-x
0=No

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

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

AL/ B (ADDWR, ADDWI, SUBWI, SUBWR): %4

s Ef&E T s ER?

C ) STATUSIO] RW-x
1= 3, SREL

0= KR, HfENL

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

B 2 MFERINRE T 733 (SFR):

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

o HPFHESH;

141 #IRHEESEFESE

Options

CPB : |Disa|:||E *| LVDDEB :

Disable -

MCLRE : PAS &

PWRTEE : m
wore:  [pssbe <]
FOSC : [NTOSCIO v
TSEL : |IF—L|
FCMEN m
Eso:  [eabe <]
RDCTRL: |Latch -
LVREN : m
retEng:  [pssbe <]

LVRS : 2.0V M

[ REEIED (TRmET L)

BVH

B 14-1 i IDE RENMRNEESTHFS

Rev1.01 - 58 -
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FT60E11x / FT60E12x

FFR

BIA

CPB

PROM £ [Xif{R3P

KA

MCLRE

SMER 110 B AL

X 7]

PWRTEB

FRERER R (PWRT), #iatLE B /EEIIMNER~64ms

KA

WDTE

WDT

o fHRE (BT BEZLL)
o M54 1EH] (SWDTEN)

SWDTEN
]

FOSC

e LP: PA7 (+) 1 PAG6 (-) HEIMERKIRGRIR

o XT: PA7 (+) 1 PA6 (-) IESNIIEERIR

o EC: PA7 (+) #IMNERETEHEMN, PAG A 1/O

e INTOSC: PC5 #fiti“ts < rtsh”, PA6 1 PA7 4 1/0
e INTOSCIO: PA6 1 PA7 A 1/0

INTOSCIO

TSEL

SRS ZGRTEP SysClk BIXTRI X Z (2T or 4T):
o 2 (#8%SHIHH= SysClk/2)
o 4 (382 FIHH= SysClk/4)

FCMEN

SBE FRAP A PP US1E BR
. fge

o X[F]

IESO

XT /LP BURAH B 5f
o {EEE
o XA

RDCTRL

X TRISx = 0 B, i PORTx ZFE5A0R[E1E
o MINPITFERS

i

LVREN

LVR

o fEHE

o 3F SLEEP 1R T

o BiZE4S1EH (SLVREN)

K7

RBTENB

WDT EM BB HEE
o fFEE
o XA

KA

LVRS

78 Veor BIE(V): 2.0/2.2/25/28/3.1/3.6/4.1

2.0

LVDDEB

LVD £# (fX=> E WRAERH)
o fE8E

KA

Rev1.01
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142 FBPEES

RAREES, BMFRINEESE5(SFR)F SRAM 7R 7E 2 4 bank . fEiHRISFF581, LRFETIHRE]
R A bank.

0x000 ]
BANK-0
_ 007 SR
0080 SPACE
BANK-1
_OxOFF _

B 14-2 [EESu

B T)#k bank FEFIMNUIES, Bt—LLE A SFR EIRTFMEZE 2 1 bank F1, LUR D Y)iEIRME, X
& 2 4 bank LB FEFRERELH.

it &R bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE

0, 80 INDF f£H FSR AR EIBEMEFHITIAE (EIEEFRS) XXXX XXXX
2,82 PCL EFIT#E (PC) 1K 81 0000 0000
3,83 STATUS - | - Jeae | mr | pF | z | e | ¢ —-01 1xxx
4,84 FSR [EES UIEST FFeS XXXX XXXX
A, 8A PCLATH = = = BEFITHE (PC) &5 fIfifFse —-——0 0000
B, 8B inTcoN | GiE | peie | Toe [ wtE | PAE | ToF | INTE | PAF | 0000 0000
0x70 - OX7F XXXX XXXX
OXFO — OXEF 23 BANK SRAM [X

F 142 2/ N BANK XERNSES
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FT60E11x / FT60E12x

Hbdik AR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
0 INDF 5/ FSR AR BB AT IHITIHL (EPIESFRSR) XXXX XXXX
1 TMRO Timer0 1+#12% XXXX XXXX
2 PCL RFITHERK 8 1 0000 0000
3 | stAaTUS - | - |eace | mr | | z | wc | c 0001 1xxx
4 FSR [EES UIEST F S XXXX XXXX
5 | PORTA pa7 | Pas | pPas | paa | Pa3s | Paz | Par | Pao XXX XXX
5 Z I R
7 | PorTC - | - | pos | pca | pca | pc2 | pc1 | Pco ——XX XXXX
5 Z -
9 Z - T/
A PCLATH = = = RIS 5 uPiEs —-—-0 0000
B | INTCON GIE PEIE TOIE INTE | PAE TOIF INTF PAIF | 0000 0000
c |PR1 EEIF | CKMIF | LVDIF - - OSFIF | TMR2IF - 0000 0000
D FOSCCAL - - FOSCCAL [5:0] —=XX XXXX
E P1ADTL P1A HEtEHFEHME 8 L 0000 0000
F P1BDTL P1B hEtEHEHFE 8 L 0000 0000
10 | P1CDTL P1C b=t &HF=EK 8 1 0000 0000
11 | TMR2L TMR2 [7:0], TMR2 1% 8 {i. 0000 0000
12 | T2cono PR2U TOUTPS [3:0] TMR20ON T2CKPS [1:0] 0000 0000
13 | TMR2H TMR2 [15:8], TMR2 & 8 {i 0000 0000
14 | PIADTH P1A H=LEHEEFRS 8 U 0000 0000
15 | PABDTH P1B A=tk HFRS 8 U 0000 0000
16 | PicoN P1AUE P1DC [6:0] 0000 0000
17 | P1BRO P1BEVT P1BKS [2:0] |  PiBsspo] | Piass[uo] 0000 0000
18 | wpTcon | Lvpp WCKSRC [1:0] WDTPS [3:0] | swoTeN | 0000 1000
19 | P1BR1 PIC2SS[1:0] | P1B2SS[1:0] | PICALT | PIBALT |  P1CSS [L0] 0000 0000
1A | P1CDTH P1C hxtt&HFSEm 8 1L 0000 0000
1B | MSCON - | - | PpsrcaHuo | stvren | ckmave | ckeni | T2ckrun| 0011 0000
1C | SOSCPRL SOSCPR [7:0] 1111 1111
1D | SOSCPRH - - - - SOSCPR [11:8] ———— 1111
1E | P1AUX = 5 5 - | picree | picr2 | pPiBr2e | PiBF2 | ---- 0000
1F | TocoNo - - - - TOON |TOCKRUN| TOCKSRC[1:0] | ---- 1000
20-3F SRAM BANKO, (32 Bytes) #3Bititit 0x20—0x3F (FT60E11x sk STHLLLERSY) XXX XKXX
40-7F SRAM BANKO, (64 Bytes) #J32#hiit 0x40-0x7F XXXX XXXX
& 14-3 SFR, BANK 0
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FT60E11x / FT60E12x

Hoiik HAFR bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0 ShifE
80 INDF £/ FSR MAEX M\ EF [ HITIHD GEESER) XXXX XXXX
81 |opTion | /PAPU | INTEDG | TOCs | TOSE psA | ps2 | pst | pso | w111111
82 PCL ERit =K 8 0000 0000
83 | STATUS - | - Jeaee | e | P | z | we | ¢ —-01 1xxx
84 FSR [EES UIEST H S XXXX XXXX
85 | TRISA TRISA [7:0] 11111111
86 - -
87 | TRISC - - TRISC [5:0] --11 1111
88 | PSRCA PSRCA[7:0] 11111111
89 | WPDA WPDA [7:0] 0000 0000
8A | PCLATH - = = TRt #EsS 5 Uiz —-—-0 0000
8B | INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF | 0000 0000
8C | PIEL EEIE CKMIE LVDIE - - OSFIE | TMR2IE - 000- -00-
8D | wPDC - - WPDC[5:0] --00 0000
8E | PCON LVDM LVDL [2:0] LVDEN | LvDW | /POR /BOR | 0000 0xqq
8F | OSCCON | LFMOD IRCF [2:0] OSTS HTS LTS SCS | 0101 x000
90 P10OE P1COE P1BOE | P1A2NOE | P1A20E P1A1NOE | P1A10E | P1AONOE | P1A0OE 0000 0000
91 PR2L PR2 [7:0], Timer2 E A% 251K 8 i 1111 1111
92 PR2H PR2[15:8], Timer2 EHi&F8E= 8 i 1111 1111
93 | wPUC - - WPUC [5:0] --00 0000
94 | PSRCC - - PSRCC [5:0] --11 1111
95 | WPUA WPUA [7:0] 1111 1111
96 | IOCA IOCA [7:0] 0000 0000
97 | PSINKA PSINKA [7:0] 0000 0000
98 - - 0000 0000
99 | P1POL P1CP P1BP | P1a2nP | P1a2p | P1aINP | P1a1P | P1AONP | P1AOP | 0000 0000
9A | EEDAT EEDAT [7:0] 0000 0000
9B | EEADR EEADR [7:0] 0000 0000
9C | EECON1 - - WREN3 | WREN2 | WRERR | WREN1 - RD --00 x0-0
9D | EECON2 - - - - - - - WR | ————-—— 0
9E | T2cON1 - - - P10S | P1BzZM T2CKSRC [2:0] ---0 0000
9F | PSINKC - - PSINKC [5:0] --00 0000

AO-BF SRAM BANK1 (32Bytes), 321ttt 0x00-0x1F (FT60EL11X K SCILILERSY) XXXX XXXX
CO-EF -
FO-FF SRAM, ifija] BANKOQ’s 0x70—0x7F XXXX XXXX
% 14-4 SFR,BANK 1

SI:

1. INDF F=YIEHFR;

2. RBEWHRRTEBELIM;
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3. AEXNRELUMFES[HITEIRE;
143 STATUS HH%

B RS
F 1783771 X (bank)iEFF (L

PAGE | 0 = Bank 0 (0xO0h — 0x7Fh)
1 = Bank 1 (0x80h — OxFFh)

it
Bl

wehk | EffE

AR ERAR AL

I TE 1= EH®E, #1477 CLRWDT 5 SLEEP 5%
0= &4 WDT B8t
2R oy

IPF 1= FEESMEHMNITTCLRWDTES

0= #4TT SLEEP 5%

Otriefi: BARAFKPEEEMERAE?
Z 1=Yes
0=No

HL 1 FEAL (ADDWR, ADDWI, SUBWI,
SUBWR): & RIS HELLE SR LS T s ERL?

HC

1= #r, SKREN

0= Rz, sRfE{

#L /B (ADDWR, ADDWI, SUBWI, SUBWR):
c SRNESMNESE THASER?

1= #r, SAREN

0= R, sKfE{L

F 14-5 Status 7552
7

1. EHMFFR—H, STATUS RESFFREATLUEAE MBS BinS Fas. (BNR—%K&0 Z,
HC 3% C IS LL STATUS (EABMEFRE, MAMX=(IHWSRIERFHEL, Z. HCFC
NRAZIZEERZIMMATHE 1 F0F 0. LB, HIT—FKLL STATUS fEABEIRS FRNIESE,
STATUS R A A ge STEAT—H.

2. BN R{EH BCR. BSR. SWAPR #1 STR 354 3ki%{E STATUS S5EE.
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14.4 PCL 1 PCLATH

2FXRA 11 Page (2k Words), 7E Page HIKE (Ox7FF)¥4ERE] Page BIFFsk (0x000). 54 Hutth
WFEER 11 7, 8ESHE 2kW. LIUMP 1 LCALL ZEKpitic4, TEIRE PCLATH.

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

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

B 14-3 ##H PC EHIAEIER

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

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

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

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

15.1 1REREH
R R B oo, ~40 - ' 85°C
ﬁﬁ%mr‘ ................................................................................................ ~40 — "125°C

B TR R T B (T]). oo, ~40 - "150°C

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

-

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

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

3. AT RRIEFEREETHME, HERLBENREE.

4, FRAESBMEIRAA, E£MKEE R 25°C. ATFERFETSEEININRE, BE LA TIEFER

B, SRR EMESBIETRERIE.

5. 150°C T, REEIMA BB IRRIFATB AT 10 £,
15.2  T{eist
S =/ME HAE | RKE | B x5
- - 8 MHz | -40-85, Vpp =1.9-5.5V
Fsys (SysClk) 2T/AT
- - 16 MHz | -40 -85, Vpp =2.5-5.5V
2T - 125 - ns
T - 250 — - SysClk = HIRC
E%E'ﬁ‘ﬁ (TINSTRCLK)
2T - 61 - Us
SysClk = LIRC
4T - 122 - Us
0.5 * Trock -
e e - ns bl
TOCKI B sk IR Bk B +20 TIN5
10 - - ns | HWain
Max. 20 and N=1,24,...,256 (Fi5
TOCKI 4 N\ EH3 - - ns
i (Trock+40)/N {B)
L EMRIFEE] (Tory) - 8 - ms | 25°C, PWRT disable
9I\§B'§1ﬁﬂﬂ<}¢ﬁf§f (TMCLRB) 2000 - - ns 25°C
WDT BJE] (Twor) - 1 - ms | Fsshkt = 1:32
i Trock =Ff5H TOCKSRC FrikRyATsHE HA
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153 POR, LVR,LVD
LHBE{ (POR)

FT60E11x / FT60E12x

S & /ME BAE =XE =X v2 &
lpor TAEERHR - 0.14 - A | 25°C, Vpp=3.3V
VpoRr - 1.65 - \Y; 25°C
REEEN (LVR)
2 =/ME BRE =RAE B &1
I.vr TYEER R - 13.7 - WA 25°C, Vpp = 3.3V
1.94 2.0 2.06
2.13 2.2 2.27
2.42 2.5 2.58
Vivr, LVR E{& 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)
S &/ME BRE =RXE B %14
l.vo TYEE R - 21.0 - WA 25°C, Vpp = 3.3V
1.94 2.0 2.06
2.33 2.4 2.47
2.72 2.8 2.88
Vo, LVD & \Y 25°C
VP FI 2.91 3.0 3.09
3.49 3.6 3.71
3.88 4.0 4.12
LVD delay 94 - 125 ns 25°C, Vpp = 1.9 - 5.5V
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FT60E11x / FT60E12x

15.4 /O i/
S =/AME | BEE | RKE | B £
Vi 0 - 03*Vpp | V
Vi 0.7* Vo - Voo \%
TR -1 - 1 WA | Vpp =5V
PAO-7 LO - -4 -
iRER PA3_4, PCO5 (1 - 3 - oA | 25°C Voo =5V,
(Source) Von=4.5V
PA0-7, PC0O-5 L2 - -32 -
SERR PAO-7, PCO-5 LO - 56 - A 25°C, Vpp =5V,
(Sink) PAO-7, PCO-5 L1 - 79 - Vo= 0.5V
Mtz - 21 - kQ -
THieE PR - 21 - kQ -
it avaz:h | - 20 - kQ | ERI{EgE R
THiEEfE - 20 - kQ | MTH 7
155 THEERE (op)
5 SysClk 2B @Voo Bl
2.0V 3.0V 5.5V
16 MHz - 1.019 1.071
8 MHz [ 0.535 0.776 0.807
et 4MHz | 0.374 0.450 0.465
EERRX 2T) - Iop 2MHz | 0.226| 0.275| 0.282 mA
1MHz [ 0.153 0.190 0.195
32kHz | 0.024 0.032 0.033
Sleep ##1 (WDT-OFF, LVROFF), Iss - 0.077 0.138 0.199
Sleep 45t (WDT ON, ) LIRC 32kHz | 1.099 2.128 2.358
: LP - - 24.005 | 27.468
Sleep ##1, (WDT-OFF, LVR ON) - 10.185 | 13.679 | 17.975 HA
Sleep #3 (WDT ON, LVR ON) 32kHz | 10.790 | 15.663 | 20.106
Sleep &3, (WDT-OFF, LVROFF, LVD ON) - 18.516 | 20.875 | 25.425

E: Sleep 83\ Isg BV K AFRA 110 W ERBMNERFHINBTHIE] GND.

"= ERATH, 4 PA2, PA3 1 PA7 EIRtEE £ THIAT, HIGAThEEWEILL.

Rev1.01
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FT60E11x / FT60E12x

156 AEIRSES
AR SaR%RE (LIRC)

MK A LIRC 1&#% 32 kHz (LFMOD=0).

B RIME HAE RAME | B &t
SERSE 30.4 32 33.6 kHz | 25°C, Vpp = 2.5V
BERE T e E -2.0% - 2.0% - | -40-85°C, Vpp = 2.5V
BEFE R E TS -4.0% - 2.0% - 25°C, Vpp = 1.9 - 5.5V
lre TYEERIR - 2.0 - WA | 25°C, Vpp = 3.0V
BThEtE] - 4.6 - us | 25°C, Vpp = 3.0V
AR ER%HeE (HIRC)
B &/ME HAIE RAE | B £t
SHESE 15.76 16 16.24 MHz | 25°C, Vpp = 2.5V
bR B T SEE -8.5% +4.0% 6.0% - -40 — 85°C, Vpp = 2.5V
REER R ETSEE -1.0% - 2.0% - 25°C, Vpp = 1.9 - 5.5V
lnire TAERRIR - 51 - WA | 25°C, Vpp = 3.0V
BThETE) - 2.5 - us 25°C, Vpp = 3.0V
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FT60E11x / FT60E12x

15.7 Program # Data EEPROM
BSH s/ME | BBME | HRKE | B H
VDD—READ Program/Data EE ié'@EE,E VPOR - 55 Vv '40 - 85°C
Program EE B £ 2.5 - 5.5
Vpp. \% -40 — 85°C
POWRTE | Data EE BEJE 1.9 - 5.5
100 k - - 25°C
Program EE /5%
N J RISRE 40k| - - PR EERe
=P Data EE /S 100k | - - Y 25 °C
A a0k| - - 85 °C
; 1k XEBEF
Program EE #iE{R#F 20 - - @ ?:?C'ﬁ B
Trer &F ———
Q 10k REBE G
Data EE #iB{R$#F 20 @ 85 °C
TwriTE Data EE '—%‘Hrj'l\E—l_l - 2.0 - ms -
lproG Data EE #miZER - 250 - HA | 25°C, Vpp=3V
15.8 EMC ¥%
ESD
¥ &=/ME sAE mAE B 4
VEsp HBM 4000 - - \ MIL-STD-883H Method 3015.8
VEesp MM 200 - - \ JESD22-A115
Latch-up
S TUNEL sAE mKAE B Eatin
LU, static latch-up 200 - - mA EIA/JJESD 78
EFT
S8 =/ME sAME mAE =R iva 4
Veer 5.5 - - kV Vpp (5V) 5 GND [BIFJE R : 1uF
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FT60E11x / FT60E12x

16. $¢EE
E: SFHEEETEME, (MESE, REE~MUA.
17.0 R .-H S A, iLFL
16.5 ----------------------------------------
~ i
I |
g 16.0 :
[ 8] |
142
O |
L 5
T5.5 T
15.0 . . i : !
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
E 16-1 HIRC vs. VDD (TA = 25°C)
B TR
33 T
32
) !
I |
= 31 :
[ 8] !
W \
O |
7] E
L T e CL T T
29 L T
28 T T | T 1
1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)
B 16-2 LIRC vs. Vpp (Ta = 25°C)
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2.0 gy e e !
T S e
<
E
S
- 5.5V
— = 3.3V
Fosc (MHz)
16-3 Ipp vs. Frequency (2T, Ta = 25°C)
20 1 A proomToeoes
s ARSI S S— S—
< ! ! ! ! ! ! !
2
-
=
)
=
5
o 5.5V
o
o
° — —33V
[7)]
-—-—=2.0V

Temperature (°C)

& 16-4 Sleep Current (Isg) vs. Temperature
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FT60E11x / FT60E12x

T e e T S T S B e LT
P L T e e — S S NS M—
£ i
I | - 85%C
o : i :
-60 - J 1 1 i_ _Ji_ L L a4 i 250(:
= —a0C
0 A
-100 T T T T i T T T T i
4.0 41 4.2 4.3 4.4 4.5 46 4.7 4.8 49 50
VOH (V)
16-5 IOH VS. VOH @LO =-4mA, Vpp =5V
T 40 e S
E |
T | - 85°%C
o |
_60 ;i J 1 1 L _Ji_ L L 1 250(:
= =.40°C
N
-100 T T T T i T T T T i
4.0 41 4.2 4.3 4.4 4.5 46 4.7 4.8 49 50
VOH (V)
E 16-6 lon VS. Vor @Ll = -8mA, Vpp =5V
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FT60E11x / FT60E12x

- 85°C
25°C
= =-40°C
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FT60E11x / FT60E12x

|\

Dimensions In Millimeters Dimensions In Inches
Symbol : :
Min Max Min Max

A — 1.300 — 0.051
Al 0.040 0.100 0.002 0.004
A2 1.050 1.150 0.041 0.045
A3 0.600 0.700 0.024 0.028
e 0.920 0.980 0.036 0.039
el 1.850 1.950 0.073 0.077
b 0.350 0.450 0.014 0.018
D 2.820 2.920 0.111 0.115
E 2.650 2.950 0.104 0.116
El 1.550 1.650 0.061 0.065
L 0.400 0.500 0.016 0.020
L1 0.25BSC 0.010BSC
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DT

Dimensions (mm) Dimensions (inches)
Symbol - -

Min Max Min Max

A 1.350 1.750 0.053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
4.700 5.100 0.185 0.200

E 3.800 4.000 0.150 0.157
El 5.800 6.200 0.228 0.244

1.270 (BSC) 0.050 (BSC)
L 0.400 1.270 0.016 0.050
0° 8° 0° 8°
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Dimensions (mm) Dimensions (inches)
Symbol - -
Min Max Min Max
A - 1.100 - 0.043
Al 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
bl 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
El 2.900 3.100 0.114 0.122
0.500 (BSC) 0.020 (BSC)
L 0400 | 0.700 0016 | 0028
L1 0.950 (REF) 0.037 (REF)
) 0 8° 0 8°
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Dimensions (mm) Dimensions (inches)
Symbol - -
Min Max Min Max
A - 1.700 - 0.066
Al 0.100 0.200 0.004 0.008
A2 1.300 1.500 0.051 0.059
A3 0.600 0.700 0.023 0.027
b 0.370 0.420 0.015 0.016
D 8.500 8.700 0.334 0.342
E 5.800 6.200 0.228 0.244
El 3.800 4.000 0.150 0.157
e 1.240 1.300 0.048 0.051
L 0.500 0.700 0.020 0.027
L1 0.250 (BSC) 0.010 (BSC)
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Dimensions (mm) Dimensions (inches)
Symbol - -

Min Max Min Max
A - 1.700 - 0.066
Al 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
El 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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Fremont Micro Devices Corporation

#5-8, 10/F, Changhong Building
Ke-Ji Nan 12 Road, Nanshan District,
Shenzhen, Guangdong, PRC 518057

Tel: (+86 755) 8611 7811
Fax: (+86 755) 8611 7810

Fremont Micro Devices (HK) Limited

#16, 16/F, Block B, Veristrong Industrial Centre,
34-36 Au Pui Wan Street, Fotan, Shatin, Hong Kong SAR

Tel: (+852) 2781 1186
Fax: (+852) 2781 1144

http://www.fremontmicro.com

* Information furnished is believed to be accurate and reliable. However, Fremont Micro Devices
Corporation assumes no responsibility for the consequences of use of such information or for any
infringement of patents of other rights of third parties, which may result from its use. No license is
granted by implication or otherwise under any patent rights of Fremont Micro Devices Corporation.
Specifications mentioned in this publication are subject to change without notice. This publication
supersedes and replaces all information previously supplied. Fremont Micro Devices Corporation
products are not authorized for use as critical components in life support devices or systems without
express written approval of Fremont Micro Devices Corporation. The FMD logo is a registered
trademark of Fremont Micro Devices Corporation. All other names are the property of their respective
owners.
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