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Fremont Micro Devices FT60F12X/FT60F11X
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Fremont Micro Devices

FT60F12X/FT60F11X
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Fremont Micro Devices FT60F12X/FT60F11X
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Fremont Micro Devices FT60F12X/FT60F11X
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Fremont Micro Devices FT60F12X/FT60F11X
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FT60F12X/FT60F11X
1 w 1 B
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> 1288 pwrT/BOOT —» “FC
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\J N | 4
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Fremont Micro Devices FT60F12X/FT60F11X
1.1. Y
0 ™
Implemented
OX7FF
0x2000 UCFGO
0x2001 UCFG1
0x2002 UCFG2 Main
0x2003 USER Area
: N\ Reserved
0x2010 FCFGO Not Implemented
0x2011 FCFG1
0x2012 FCFG2
, j FACT
0x2020 FMD INFOx 0 1FFF
0x2021 SN _
: > INFO 0x2000 USER/
OX204F FACT/
5 Implemented INFO
OX205F FMD INFO3 < Ox205F Pages
1.2
O w 138" 0x00007i OX1FFF™ 8K A
o - W 16 * B w 14bit" A FT60F12X v 2K {1 H
" 0Ox00007 OXO7FF™ v:: 6@ a A/ 2K+64 @ Q@ ROM
W 134 A
Ne I}
01 OXO7FF h M
0x80071 Ox1FFF -G
0x2000i 0x205F H M
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1.2, «

FT60F12X/FT60F11X

VDD [ T1

OSC1/CLKI/PA7 T2
OSC2/CLKO/PAG [ 13|
[P1B]/ELVD/MCLRB/PA5 [ T4l
P1B/PA4[ 5

P1A0/PC5 [T6]

P1AON/PC4 [T

[P1A1]/PC3 I8!

FT60F123-RB

16 1VSS
15 1 PAO/ICSPCLK

141 PA1/ICSPDAT

131 PA2/TOCKI/INT/[P1C]/BKO
121 PA3/P1C

A PCO/[P1A2N]

1I0m PC1/[P1A2]

IO PC2/[P1A1N]

z
T 4/8/31mA
mEm 83lmA
CT ] 431mA
1.3SOP16 B ° FT60F123-RB
ICSPCLK/PAO LT[ () 16 ]PAL/ICSPDAT
OSC2/CLKO/PA6[ T2 15 1PA2/TOCKIINT/[P1C]/BKO
OSC1/CLKI/PA7[ T3 140 1PA3/PIC
VDD T4 13 1GND
(P1B)/ELVDMCLRB/PAS [ 15| FT60F123A-RB  gomm pco/p1aing
P1B/PA4L 6 I PC1/[P1A2]
P1A0/PC5 T MO PCO/[P1A2N]
P1AON/PC4 T8 9 PC3/[P1A1]
1.4SOP16 B FTG0F123A-RB
vDD [ 11 () T4 VSS

OSC1/CLKI/PAT [ 2]
OSC2/CLKO/PA6 [ 3]
[P1B]/ELVD/MCLRB/PAS5 [ 1 4]
P1B/PA4 [ 15

P1AO/PC5 16l

P1AON/PC4 [T

FT60F112-RB
FT60F122-RB

13 ] PAO/ICSPCLK

121 PA1/ICSPDAT

111 PA2/TOCKI/INT/[P1C]/BKO
1101 PA3/P1C

T PCO/[P1A2N]

81 PC1/[P1A2]

1.5 S0OP14
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Fremont Micro Devices FT60F12X/FT60F11X
ICSPCLK/PAOL_[ 1} () 14 1PA1/ICSPDAT
OSC2/CLKO/PAGL [ 2] 113 1PA2/TOCKI/INT/[P1C]/BKO
OSC1/CLKI/PA7[ 3] FT60F112A-RB T2 PC2/[P1A1N]
VvDD[ 4, i 11 1GND
FT60F122A-RB
[P1B]/ELVD/MCLRB/PA5[ 15| 10 1PA3/P1C
P1B/PA4[ 16| F9T1 PC3/[P1A1]
P1A0/PC5 [T 8T 1 PC4/P1AON

1.6 SOP14 B~ FT60F112A/122A-RB

vDD [ [1][ () 101 VSS

OSC1/CLKI/PA7 (12 91 1 PAO/ICSPCLK
FT60F11F-MRB

OSC2/CLKO/PAG [ [ 3] 1 8 | PA1/ICSPDAT
FT60F12F-MRB
[P1B]J/ELVD/MCLRB/PA5 [ [ 4] | 71 ] PA2/TOCKI/INT/[P1C]/BKO
P1B/PA4 [ T5] IE61T PC5/P1A0

1.7 MSOP10 £~ FT60F11F/12F-MRB

VDD[ 1 () 8 1VSS
[P1BJ/ELVD/MCLRB/PAS[ T2/ FT60F111-RB |71 1 PAO/ICSPCLK
P1B/PA4C T3] FT60F121-RB |61 ] PAL/ICSPDAT

P1A0/PC5 i 511 PA2/TOCKI/INT/[P1C]/BKO

1.8SOP8 B~ FT60F111/121-RB

1. [ w ’

2. 3 PWM P1A,P1B,PIC i TP1IA ¢ { M ¥ PIAOON 1 ~ °~
[ [P1A1/[P1AIN] [P1A2)/[P1A2N] - ’

3. G6E v Fw ~ CLKO" PC5 b PA6
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Fremont Micro Devices FT60F12X/FT60F11X
-~ h- FH ]
w Lor i 1z
VDD Supply o] o] - o]
0SsC1 XTAL 3 vl 3
OSC1/CLKI/PA7 CLKI CMOS 3 ~ 3
PA7 CMOS CMOS PORTAO, I0C o}
0sc2 5 XTAL vl 5
D) ¥
OSC2/CLKO/PAG CLKO 3 CMOS )
(E PC5)
PAG CMOS CMOS PORTAIO, IOC o)
P1B 3 CMOS PWM1B 2 ¥ 5
ELVD AN 5 VD -~ 5
[P1B])/ELVD/MCLRB/PA5
MCLRB CMOS 3 B~ PU
PAS5 CMOS CMOS PORTAIO, I0C o)
P1B 3 CMOS PWM1B ¥ 5
P1B/PA4 -
PA4 CMOS CMOS PORTA IO, I0C o)
P1A0 3 CMOS PWM1AO ¥* 3
P1A0/PC5 -
PC5 CMOS CMOS PORTC 10 o)
P1AON 5 CMOS PWMAL ¥ 5
P1AON/PC4 —
PC4 CMOS CMOS PORTC 10 0
[P1A1] 5 CMOS PWM1A2 % 5
[P1A1)/PC3 —
PC3 CMOS CMOS PORTC 10 o)
[P1A1N] 3 CMOS PWM1A3 ¥ )
[PLAIN]/PC2 -
PC2 CMOS CMOS PORTC 10 o)
[P1A2] ) CMOS PWM1A4 ¥ )
[P1A2)/PC1 -
PC1 CMOS CMOS PORTC 10 o)
[P1A2N] 3 CMOS PWM1A5 % 3
[P1A2N]/PCO -
PCO CMOS CMOS PORTC 10 o)
P1C 3 CMOS PWM1C ¥ 3
P1C/PA3 -
PA3 CMOS CMOS PORTA IO, I0C o)
BKO CMOS 6} PWM - o)
P1C 5 CMOS PWM1C 2 ¥ 5
BKO/[P1C)/INT/TOCKI/PA2 TOCKI CMOS 5 TO ~ 0
INT CMOS ) T - 0
PA2 CMOS CMOS PORTAIO, I0C o)
ISCPDAT CMOS CMOS 5
ISCPDAT/PAL -
PAL CMOS CMOS PORTA IO, I0C o)
ISCPCLK CMOS 3 3
ISCPCLK/PAO -
PAO CMOS CMOS PORTA IO, I0C o)
VSS Ground 0 0 - 6]
loC T
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Fremont Micro Devices FT60F12X/FT60F11X
2 w
2.1. SFRI BANKO
ADDR ‘ Name ‘ bit7 ‘ bit6 ‘ bits ‘ bit4 ‘ bit3 ‘ bit2 ‘ bitl ‘ bit0 POR reset
BANKO
0 INDF a FSR »p U " XXXX XXXX
1 TMRO Timer0 XXXX XXXX
2 PCL v 8B 0000 0000
3 STATUS 6] ‘ 6] ‘ PAGE ‘ ITF ‘ IPF ‘ Z ‘ HC ‘ C --01 1xxx
4 FSR XXXX XXXX
5 PORTA PA7 ‘ PAG6 ‘ PA5 ‘ PA4 ‘ PA3 ‘ PA2 ‘ PA1 ‘ PAO XXXX XXXX
6 ) s e e
7 PORTC 3 | 3 ‘ PC5 ‘ PC4 ‘ PC3 l PC2 ‘ PC1 ‘ PCO —2XX XXXX
8 s} T (pu—
9 s} Lo T
A PCLATH [s) 0 o) 58 ---0 0000
B INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
c PIR1 EEIF CKMIF LVDIF ) 3 OSFIF TMR2IF 3 0000 0000
D FOSCCAL 6] o] FOSCCAL[5:0] ==XX XXXX
E P1ADTL P1A N\ v 8B 0000 0000
F P1BDTL P1B\I v 8B 0000 0000
10 P1CDTL P1C\ v 8B 0000 0000
11 TMR2L Timer2[7:0] 0000 0000
12 T2CONO PR2U TOUTPS[3:0] ‘ TMR20ON ‘ T2CKPS[1:0] 0000 0000
13 TMR2H Timer2[15:8] 0000 0000
14 P1ADTH P1AN\ 8h 0000 0000
15 P1BDTH P1B\ 8# 0000 0000
16 P1CON P1AUE P1DC[6:0] 0000 0000
17 P1BRO P1BEVT P1BKS[2:0] ‘ P1BSS[1:0] ‘ P1ASS[1:0] 0000 0000
18 WDTCON LVDP WCKSRC[1:0] ‘ WDTPS[3:0] ‘ SWDTEN 0000 1000
19 P1BR1 P1C2SS[1:0] ‘ P1B2SS[1:0] ‘ P1CALT ‘ P1BALT ‘ P1CSSJ[1:0] 0000 0000
1A P1CDTH P1C\ 8h 0000 0000
1B MSCON ¢} ‘ 3 ‘ PSRCAH[1:0] ‘ SLVREN ‘ CKMAVG ‘ CKCNTI ‘ T2CKRUN | 0011 0000
1C SOSCPRL SOSCPR [7:0] 1111 1111
1D SOSCPRH 6] o] o] 6] SOSCPR [11:8] -—-- 1111
1E P1AUX o) o] o] 6] P1CF2E P1CF2 P1BF2E ‘ P1BF2 ---- 0000
1F TOCONO o) o] s} o] TOON TOCKRUN TOCKSRCJ[1:0] ---- 1000
20i 3F SRAM BANKO, (32Bytes) Physical address0x20i 0x3F FT60F11X Ng” XXXX XXXX
401 7F SRAM BANKO, (64Bytes) Physical address0x40i Ox7F
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Fremont Micro Devices FT60F12X/FT60F11X
2.2. SFRI BANK1
ADDR | Name | Btz | Bie | Bits | Bia | Bits | Bz | Bt | Bito POR reset
BANK1
80 INDF a SFR p o " ~ XXXX XXXX
81 opTIoN | PaPU | INTEDG | Tocs | Tose | pPsa | ps2 | psi | Pso 1111 1111
82 PCL v 88 0000 0000
83 STATUS 3 | 8 1l e | nmr | e | z | w | ¢ --01 1xxx
84 FSR XXXX XXXX
85 TRISA PORTA L 1111 1111
86 ] D
87 TRISC ] 3 TRISC[5:0] --11 1111
88 PSRCA PORTA 1111 1111
89 WPDA PORTA I L 0000 0000
8A PCLATH 5 8 5 58 ---0 0000
8B INTCON GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
8C PIE1 EEIE CKMIE LVDIE 8 8 OSFIE TMR2IE 8 000- -00-
8D WPDC d d PORTC I/, L --00 0000
8E PCON LVDM LVDL[2:0] LVDEN LVDW /POR /BOR 0000 00qq
8F OSCCON | LFMOD IRCF[2:0] 0STS HTS LTS SCs 0101 x000
90 P10OE P1COE P1BOE | P1A2NOE | P1A20E P1AINOE P1A10E P1AONOE P1A00E 0000 0000
91 PR2L PR2[7:0] Timer2 “ v g8 1111 1111
92 PR2H PR2[15:8] Timer2 L 1111 1111
93 WPUC 8 3 PORTG L --00 0000
94 PSRCC ] 3 PORTC --11 1111
95 WPUA WPUA[7:0] 1111 1111
26 IOCA IOCA[7:0] 0000 0000
97 PSINKA PSINKA[7:0] 0000 0000
98 3 3 0000 0000
99 P1POL P1CP P1BP P1A2NP | P1A2P | P1aINP | P1A1P | P1AONP | P1AOP | 00000000
9A EEDAT EEDAT[7:0] 0000 0000
9B EEADR EEADR[7:0] 0000 0000
9C EECON1 3 3 WREN3 | WREN2 | WRERR | WREN1 3 RD --00 x0-0
9D EECON?2 3 3 5 3 8 3 3 WR | - - 0
9E T2CON1 3 3 3 P10S P1BZM T2CKSRC[2:0] ---0 0000
oF PSINKC 3 PSINKC[5:0] --00 0000
AOi BF SRAM BANK1 (32Bytes), Physical address 0x007 Ox1F FT60F11X Ng” XXXX XXXX
COi EF T
FOi FF SRAM, BANKO  0x701 Ox7F XXXX XXXX
L]
1. INDFbBb ’
2. Ne ’
3. Bb QI vy 17 e [
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Fremont Micro Devices FT60F12X/FT60F11X
2.2.1. STATUS - 0x03 0x83
Bit 7 6 5 4 3 2 1
Name ) ) PAGE ITF IPF z HC C
Reset [5) 8 0 1 1 X X X
Type RO-0 RO-0 RW RO RO RW RW RW
Bit Name Function
7:6 NA - 0
PAGE: v B~ & ~
5 PAGE 1=Bank I 80h - FFh~

0=Bank 0 00h - 7Fh™

ITF: B
4 ITF 1=3: - L CLRWDT 9 SLEEP o
0=0 WDT ¥
/PF: B
3 IPF 1=:: B 3, CLRWDT o
0= %, SLEEP o
Z: B
2 z 1= W
0= bu
HCN B/ SB B~ ADDWFa ADDLIA SUBLI SUBWF 5~ A 6 SB~ i A
1 HC 1= 4v B BO = B
0= 4v B B O B
C B /SBB" ADDWFa ADDWIa SUBWI SUBWF b5~
0 c 1= BO = B
0= B0 B
ITF IPF )
1 1 Vo4 B
0 U WDT B
0 0 WDT
u u Mo MCLR B
1 0 Mo MCLR B
'

1 i W 3" Ybuky D A W D ZaHC C
B DYy by - 2B Q b our i -
1 0OA ~ W b D ~ STATUS p
bw '’

2. 7 a BCRa BSRa SWAPR STR »© i A
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2.3. UCFGXx
2.3.1. UCFGO PROM 0x2000
Bit 6 5 4 3 2 1 0
Name CPB MCLRE PWRTEB WDTE FOSC<2:0>
POR val. 1 0 1 0 36b111
B
7 N/A G B 0
1 Flashp bG
0 * Flashp G “~ MCU ~“ yo b
6 CPB '
B, 1 Qu 0 b 0 Qw 1A 0 Q 1 W W
USER_OPT p [ S CPB f w1l
1 PA5/MCLR MCLRw ~ B
5 MCLRE
0 PA5/MCLR GPIO
1 PWRT
4 PWRTEB
0 PWRTag
1 WDTa b
3 WDTE B
0 WDT ~» WDTCON SWDTENB  WDT g
000 LP © PA6/PA7 v r
001' HS * PA6/PA7 r
010  PA64 IOw ~ PA7 -
2:0 FOSC[2:0] 011"
¢ A~D “ INTOSC ~ PA6 ¥ 2Ne © PA74 10
¢ E " INTOSC - PC5 % 2Ne * PA74 10
1xX INTOSCIO ° PA64 IO ~ PA74 1O
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2.3.2. UCFGI' PROM 0x2001
Bit 7 6 5 4 3 2 1 0
Name fo) CSUMEB TSEL FCMEN IESO RDCTRL LVREN1 LVRENO
POR val. fo) 1 1 1 1 0 1 1
B
7 N/A G
Checksum enable
1 checksum w
6 CSUMEB
0 a checksumw ~ boot T op 2K PROM 1 "Hp v b
0x2007 4 "Hp - w' CPU b
b] B
5 TSEL 1 b} v 2T
o) D] w 4T
a
4 FCMEN 1 a
0]
{ a
3 IESO 1 a |
o) 1
¥ 0 L
2 RDCTRL 1 o PAD: \Y
0 o Latch: v
4 A4 B
00 Y 4 P
1:0 LVRENJ1:0] 01' LVR MSCON SLVREN _
10 MCU LVR 7 LVR SLVREN B
11 v A B
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2.3.3. UCFGZ PROM 0x2002
Bit 7 6 5 4 3 2 | 1 0
Name UDMY3 UDMY?2 UDMY1 RBTENB LVRS[3:0]
POR val. 1 1 0 1 46b0000
7.6 UDMYx Oy B
G A~-D - B y
¢ E “ wlvD ~ g B
5 LVDDEB i
0=a LD ~ u 3~4a
1= LVvD”
WDT B BOOTa B
4 RBTENB 1= WDT 8% BOOT
0="H WDT B BOOT
Yy 4 B vy
v 1
1010
1011
1100
1101
1110 G v
1111
3.0 LVRS[3:0 0000
: [3:01 0001
0010
0011 2.0V
0100 2.2V
0111 2.5V
0110 2.8V
0111 3.1V
1000 3.6V
1001 4.1V
2.4. PCL PCLATH
" PC w 118 Al v 8B " Q PCL ~ 3B" PC<10:8>" PCLATH
b QA O B~ PC 0AI ey PCv H A LCALL
LJUMP b~ G 5T b w 118° PC i 118~ Y PCLATH b
[ A
10 8 7 0 10 8 7 0
PCH PCL PCH PCL
A A Iy
3 8 ALU 11
PCLATH<2:0> OPCODE<10:0>
PCLATH PCLATH
Y PCLu LJUMP,LCALL o
241 b "W PC v
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Fremont Micro Devices FT60F12X/FT60F11X
24.1. k PCL
Kv Y PCL W ) a PC<10:8>F PCLATHp 0§ 9 A
" 38 Q~ PCLATH p A
LJUMP D v~ Z ~ ADDWR PCL~ A k PCL
[ Ne ~ LIUMP~ # A X  PCLATH Y v
G 255 D~ U v 8B T  OxFF [ 0x000 H
L P H 0 * PCLATH A
2.5. INDF FSR
INDF b *  INDF ‘“’ ©" w 0i255Ak v a  INDF
D~ ) FSR iy 0 A
INDF b 0A INDF b T v B ~A
0x000 I
BANKO
OXO7F SFR
BANK1
OXOFF J
2.5.1
2.6.1 J] H
2.1/1.2 * SFR Ne B - B G
B~ b 0O Q A
b G BQ T Towoy " T e
B A
20 20199-25
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FT60F12X/FT60F11X
3.
C1=12pF
" ) OSC2 TOCKSRCI[1:0]
i1 5
R __HIRC | To Timer0
32768Hz == s A s T
h XT
| JLPIEC
. XT/LP/E
T C2=12pF OSC1
System Clock
HIRC INTOSC Confi gur;ioosnc\fvir%)Regi ster)
16M L (SCS<0> OSCCON Register)
16M Internal Osc o —
g Bl WCKSRC[1:0]
@ 500K LIRC
—HIRC | To WDT
32K Internal Osc IRCF<2:0> (OSCCON Register) __LP 2
LIRC Power-up timer (PWRT) XT
@ > Watchdog timer (WDT)
Fail safe clock monitor(FSCM)
3.1
4q ‘2ap RC S oavy T le r T lae ~ A
p " lep 16M %o (HIRCY 1@ p  32K/256K(LIRC)Y Vv w A
‘ Ne ~y LN A
Ne D OPTION IRCF<2:0>8 LA
3.1.
Now ) A
L - EC ~ XTa LP A
p p ¢ T 16MHz 32kHz v A
" OSCCON B~ SCS” D A
rev 1.06 21
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3.2.
3.2.1. ~ OST”
y LPa XT - ~ OST” 0OSC1 1024 A
VR B” POR™ H Y T:: " PWRT" i a =~ 7 ortw
T A v b - AAOST Ga r
- L H™ A H ® ° W
Y a A
* OST 2 WDT v OST . * WDTw - OST ¥
© WDTw - L WDT g A
3.2.2. EC
"H "’ by A b 7/ [ osc1
~ ¥ 0SC2 B I/OA
0 EC il ~ OST” A T B~ POR" cw T
bb A MCU P . S P b~ "E A W A

3.23. LP XT

LP XT [ OSC1 0Osc2 r a A
p i v Ty N i A
LP p i v A
LP H T A .6 " 32768kHz 1 - ~AXT
p T A
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3.3.Y
H @ o -7 0w A
1. HIRC o ~EFA % b W 16MHZzA
2. LIRC v p ~ % b w 32kHzA ® OSCCON o
B IRCF<2:0> [ A
OSCCON " SCS™ B~ o H A
D HIRC ¥ A % 16MHz @ 2.5V/25N A %o Lz
* HRC w[i b b A T v oW A
VFEAN %o T L3, W L HIRC ‘ FOSCCAL v QA
FOSCCAL A v G HIRC :: b 16MHZ v IC:i: w A A vu
FOSCCAL[s] b 16M T 1@ LSbt HIRC i w 130kHzA FOSCCALJ[5:0]
HIRC ¥ ~ '
FOSCCAL[5:0]v HIRC ¥ ~ 16Mu ™ ¥ B kHz
FOSCCAL[s]-n (16000-n*130)
é. . é . .
FOSCCALJs]-2 16000-2*130=15740
FOSCCALJ[s]-1 16000-1*130=15870
FOSCCAL[s] 16000
FOSCCAL[s]+1 16000+1*130=16130
FOSCCAL][s]+2 16000+2*130=16260
é . . é . .
FOSCCAL][s]+n (16000+n*130)
3.3.1. B~ IRCF
16MHz HIRC  32kHz LIRC ¥ [ Ne ) 3.1"A OSCCON o
B IRCF<2:0> ¢ o FA ) Y 8a HW
. 16MHz
, 8MHz
AMHZ B v~
. 2MHz
. 1MHz
. 500 kHz
. 250 kHz
32 kHz
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3.3.2. HIRC LIRC ®

LIRC HIRCH ® MY . 3.2 3.3°A Y
OSCCON IRCFBE k 4 a [ W @ A OSCCON LTS
HTS®P T LIRC HIRC - A "'
1. OSCCON IRCF<2:0>8 Kk
2. " - W @ N
3. © LR
4. CLKOUTG wvY”~ ® H @ 7! [
5. CLKOUT [ A OSCCON HTS LTS#
6. ®
HIRC S LPAVAVAVAVAN
LIRC A \ A X A \
« 2] d 2 K o)
IRCF IRCF=0 X IRCF/=0
SYSCLK A \ A \ A 5 AN AN A
3.2 ®
HRC AN ANANANA
LIRC B . A N\ A\
< = i >

IRCF IRCF/=0 X IRCF=0

2e V) ‘_'_’
SYSCLK AN\ AN ANA\A X # \

3.3 ®
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Fremont Micro Devices FT60F12X/FT60F11X
3.3.3. b b 4 7
* MCU b 4° n b 4~ Yo 2T b n
16M VDD 2.7Vy:: A
FT60F12x | 3 B4 Vpor 1.6V ~ 7 4 it VDD Vpor H B -
P 4ms H 2t il DA W It F 16M/2T y
VDD Vpog: 1 [ 2.7V VDDmin - A M P ® |
16M ~ MCU " A

VDD
Vporal.6V
POR RSTN
3.4 i M 0
G 3 T YW T® "0
1. LVR a f . v’ 16M/2T 2.8V B 4"
2. st B~ b VDD1 [ n b 4 P® [ 16M T
W PA A
3. a PWRT ~ PWRT W 64ms B ¢ VDD 1|
b A’
y:: 3 T 1 T uw b, it - b
VDD A
3.4. Y3
p OSCCON " SCS™ B [ o
H ® A
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3.4.1. ~ SCS™ B
OSCCON " SCS™ B ¢ CPU A

OSCCON P SCS=0 ~ ~ UCFGO™ T FOSC<2:0>B
_ A
OSCCON P SCS=1 ~ OSCCON IRCF<2:0>B b
0 A B~ OSCCON SCS A
Ky ) ® ~~ " T * G " bw OSCCON
SCSB A OSCCON OSTSB y |k A
3.4.2. ~ OSTS™ B
OSCCON " OSTS" B & - b
A *~ UCFGO~ FOSC<2:0> y A OSTS # LP XT
7 ~ OST” A

35.0 "

i - 190 H W ww A 6
a w v i - ) . T Yy p
rwo A a cw T v INTOSC b D~ P

h A
) SLEEP o T *  a OSCCON OSTSB G A
w LP  XT - "~ 0OST g -~ 321 #
oA OST A T 1024 AT N OST a p
b~ a9 A OST [ 1024F OSCCON OSTSB

1 - ® A

35.1. 1 3
Y 1 [ '

, " UCFG1I" T B IESO=1 p /| ® B~ g | 3 “A

, OSCCON B SCS=0A

. " CONFIG™ T FOSC<2:0> w LP HS A
ne bdw - ~F 3 *

. B~ POR™ f:' ~ PWRT A

. S a o [ w A

w LP XT Y K W i - A W POR
cw T % ° b A
rev 1.06 26
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Fremont Micro Devices FT60F12X/FT60F11X
35.2. 1 *
1. c:: Bw T
2. a p Y OSCCON IRCF<2:0>B D
3. OSTa ° 1024 @
4. OST ~ b ! [
5. OSTS 1
6. G wv™ Noel [ ~ LP HS ~
7. ® |
35.3. 1 a
a | - ) Q OPTION Y 4B° PSA PS[2:0™ WDTCON

WDTPSB ~ ¢ © [ OSCCON.OSTS ¢ 1 RP" Q 1"y @®WDT ¥FA
3.6. H

G "~ FSCM™ g p ¥ , b A FSCM

© OST™ | kw L A FSCM " UCFG1™ T
FCMENB 1 a AFSCM~ @ "~ LPa HS ECA
5
" LP/HS/EC) > S Q
>
________________________ —> R CLR 6
I i
I [
I [ H”
I [ )—>
I [
I [
| LIRC Ne
I ~32KHz +64 :
I [
| |
I [
I [
I [
| |
- - a
3.5FSCM 4

3.6.1. G
FSCM b FSCM ALRC y 64 * =

A a 3.4A o W e A el - 1A

@1 A @\ h m ~y -
[ A
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3.6.2. G b
¥ “FSCM b ® [p v PIR1 OSFIF B 1A
PIR1 OSFIEE 1 B 1T Y T A » b v 0 :
B * A o v [ » w
® b A
FSCM b OSCCON IRCF<2:0>8 _ A ap Ty o |
Y A
3.6.3. G P
B a SLEEP o OSCCON SCSB G ) A OSCCON
SCSB  k © OST " AOST T 0p L OSCCONT INTOSC
b AOST - G ) P I b A ) G D~
OSFIF B A
364. B tw T
FSCM  w © OST | kw L1 AOST a
WL w Yi Ky B AOSTb EC v a Y W B
* FSCM G A  FSCM a T 3 aq A ° OST 0P
G 9 A
‘o6 [ v "t B ow T F T G
b 6 A W - OSCCON OSTSB ™ y
w o Yi ® wA
3.7.f i
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 By
UCFGO 0x2000 ) CcPB MCLRE | PWRTEB WDTE FOSC2 FOSC1 FOSCO -qqq qqqq
OSCCON Ox8F LFMOD IRCF2 IRCF1 IRCFO OSTS HTS LTS SCSs 0101 x000
FOSCCAL 0x0D d HIRCk B ==XX XXXX
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3.7.1. OSCCON Ox8F
Bit 7 5 4 3 2 1 0
Name LFMOD IRCF[2:0] OSTS HTS LTS SCS
Reset 0 36b100 1 0 0 0
TYPE RwW RW RO RO RO RW
Bit Name Function
Timer2 LIRC ~ T2CKSRC=101" LIRC
7 LFMOD 0 = 32kHz
1 = 256kHz
: R ~
v 2T 4T
111 16MHz 8MHz
110 8MHz 4MHz
101 4MHz(default) 2MHz(default)
6:4 IRCF[2:0]
100 2MHz 1MHz
011 1MHz 500kHz
010 500kHz 250kHz
001 250kHz 125kHz
000 32kHz(LIRC) 16kHz(LIRC/2)
B
3 OSTS 1= » FOSC<2:0> HW
0= » p H U
p
2 HTS 1 =HIRC is ready
0 = HIRC is not ready
vop
1 LTS 1 =LIRC is ready
0 = LIRC is not ready
B
0 scs 1= W p
0= FOSC<2:0>_

rev 1.06

29

20199-25




Fremont Micro Devices FT60F12X/FT60F11X
3.7.2. FOSCCAL - 0x0D
Bit 7 6 5 4 3 2 1 0
Name ) G} FOSCCAL[5:0]
Reset X X X X X X
TYPE RO-0 RO-0 RW RW RW RW RW RW
Bit Name Function
7:6 N/A B~
p HIRC %oP
FOSCCAL[5:0]v HIRC ¥ © 16Muw v Ty B kHz
FOSCCAD[s]-n (16000-n*130)
é .0 é. .
FOSCCAL[s]-2 16000-2*130=15740
50 FOSCCAL FOSCCAL[s]-1 16000-1*130=15870
FOSCCAL][s] 16000
FOSCCALJ[s]+1 16000+1*130=16130
FOSCCAL[s]+2 16000+2*130=16260
é. . é. .
FOSCCAL[s]+n (16000+n*130)
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4, B
FT60F12X Y Vs b B
A):: B POR
B) WDT( ) B
C) /MCLR B i
D) /MCLR B i
E) v 1~ BOR/LVR™ B
F) 5] B
b Ky B : 3bi A
[ W B Hp [T /A B o SFR
WDT( ) bw ] WDT( ) A
W b B A/TF /PFB B b B n - At
roa 41 4.2A
IMCLR wo W I H™ A
Vl Y B r A
mcLrpin [X] {}O External Reset
=T
WDT J Timeou
Module Reset
Vb Rise
Voo Detet —
&— Q
Brown Out
Re'sle_t IRR_ENB |RERR
3 Detect > Chip
g Reset
LIRC 11-bit ripple counter
PWRT
Enable PWRT
41 B w
4.1. POR p '
POR v G B [ VDD 4 A Bbw
y v We 4ms v G A
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4.2. r MCLR
*~ WDT B bw /MCLR v A /IMCLR :: w A" o ESD
Hip ™~ w IMCLR B~ ¢ 2 v b P W@
IMCLR VDD - Y A
§ 1K
100 /MCLR
A AVAVAY A
$
]
O.1uF
==
CONFIG OPTION " UCFGO™ T We MCLREa B~ B wa B H”
b C A By 1 ~ PA5/MCLR W B A @ 4~ /MCLR
@ VDD =:: A
4.3. PWRTI p €
PWRT w:': B"Y 4 B L We 64ms’ N A @ o
A H |- G B A G vDD: 1| 13
b APWRT 3" vy CONFIG "~ UCFGO~ g A Y o4 Bw
v 3 PWRTA PWRT VDD 1 VBOR Heo ~  As
6 P o v pi. i A a b

We %0 A

44. BORu 4

v A4 B UCFG1<1:0>8 MSCON SLVRENB LA 4 B AV 6 Vaor
A * B AL VDD 4VY 6 Vgorb Tsor Y 4 B bwd A
Veor 4 F oHf % %o yo Q7 p %o A
BOR Y 4 B~ a ~ UCFG1<1:0>=00" ~ H VDD 4 A b A
BOR W L B "W [ VDD 4 [ Vaor Ay A VDD
Y G b * POR bw” BH™ A
UCFG1<1:0>=10 ~ BOR i CPU _ ' CPU b BOR b
CPU ¢ BOR T "y B a w v A
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45.LVDy 41z

VY A4 Bw ) p vy o oAe  ow A 4V G 4 B” PCON
LVDL<2:0>  ~ Teor 3 [ 4@ R 2R B LVDW w T o  y=#
B 1A A & LVDL A - By * - H~ LVDW
Bbf w A
45.1. 1
LV p VDD ~ LVD i 4 w A B LVDM_ = LVDb @
VDD N w1l ELVD v v ~ PA5” ~
¥ Y A
1. PA5 Pw n® G LVDw ~ H” Y B - LVD
2. ELVD 1b ¢ VDDA
4.6. n
CPU 0 D B~ 7 w T z A
4.7. Tk
T 0 T b Y 4 ‘
a) POR 7 4ms
by * ~ BOOT”
C) © PWRT " a -~
4.7.1. PCON
PCON 28 W B0 =ABiItO /BOR LR B Y b
[ i w OA Bitl /POR B T o B w0 i 1A
4.8.
0 3% B y 4 B 7 U 4ms B i Wae A | UCFGx
“bA " bt PROM G 0p Q[ UCFGX 0 Ty
B~ 4.2 4.3 v 17 ds
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49.p
UCFG1.6(CSUMENB)4 O 3% T CPUbwW M - v ° PROM
o A pw PROMh M p ¥ v> 2K n A ¥ O  0x2007
Y N w CPUwrL O N 4.4 ' b
" CPU buw A 1msA
1 2 3 4 5 6 7 8 9 10
VDD
POR_RSTN AN
' 4ms delay >
BOOT_EN A
PWRTE
BOOT_END 7
PWRT, 64ms |
PWRT_OV #
MCLRB /&/
SYS_RSTN
4.2:: B” a =2 MCLRB
1 2 3 4 5 6 7 8 9 10
VDD /
P .
OR_RSTN \J 4ms delay
BOOT EN A \
PWRTE /
BOOT_END #
PWRT, 64mis.
PWRT_OV 7§
MCLRB
SYS_RSTN
4.3:: B~ a MCLRB
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FT60F12X/FT60F11X

VDD

POR_RSTN

BOOT_EN

BOOT_END

CSUM_ENB

CSUM_OK

INSTR

10

A

i 4amsdelay s

‘&
by

A iNsT1 X INST2__XINSTS

»
»

VDD

4.4

VBOR

TBOR

45BOR B
1. B vy 4 B ~ F PWRTEB® UCFG0.4™ uY ~ PWRT A 2048 @ p
~ 64ms’
2. TBOR y 122i152¢ &
3. 4 H ~ P Pby - ¥ 4ms A
3t P v 4 B
/PWRTEB=0 [PWRTEB=1 /PWRTEB=0 [PWRTEB=1
INTOSC TPWRT 8 TPWRT ) 3
4.1 N n
/POR /BOR ITF /PF P
0 1 1 POR
u 0 1 1 BOR
u u 0 u WDT B
u u 0 0 WDT
u u u u N/MCLR B
u u 1 0 /MCLR B
42 STATUS/IPCONB T i gy ~ uw t. x ~
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4.10. PCON | Ox8E
Bit 7 6 ‘ 5 ‘ 4 3 2 1 0
Name LVDM LVDL[2:0] LVDEN LVDW /POR /BOR
Reset 0 0 0 0 0 X q q
Type RW RW RW RW RW RO RW RW
Bit Name Function
LVD 4
7 LVDM 1= PAS LVDENwW I PA5f u -
0= p A
4 A& B
v 4
000 G v
001
010 2.0V
6:4 LVDL
011 2.4V
100 2.8V
101 3.0V
110 3.6V
111 4.0V
\ A4 a
3 LVDEN 1 LVvD¥ w
0" LvD¢ w
4 A B~ 7
LvDP=0
1 VDD ELVD 4 [ = LVDL[2:0] A
2 LVDW 0 VDD ELVD 4 6 LVDL[2:0] A
LVDP=1 ~ 7z E i -
1 VDD ELVD 4 @ LVDL[2:0] A
0 VDD ELVD 4 [ = LVDL[2:0] A
B Y
0 0 =5t B
1 /POR .
1 0 B p 1
/POR B vu O [>) 1
% A4 B Y
00 =y 4 B
0 /BOR r 0 v 4 B p 1
/BOR B T vb i ) A D B
v 4 B
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5.
To timer0
From timer0 b 8bit
clock source
LIRC Prescaler
HIRC
LPCLK 16-bit
XTCLK WDT
—— } Prescaler wDT
PSA PS<2:0> Time-out
PSA
WCKSEL<1:0>
WDTPS<3:0>
WDTE
( ( SWDTEN
51
5.1.
Wae 168 - 0" Wae 8B Ne - pa P WDTENB 6
UCFGO 3B pa P SWDTENBP ¢ WDTCON 0B~ y 1 a
w0 A
D CLRWDTA SLEEP v A
a = " ) MCU FHp YbuWea  MCU b by
Wa B A
)
WDTEN SWDTEN y 0
CLRWDT b
~ SLEEPa ¥ SLEEP L
OST ¥
‘Q WDTCON
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FT60F12X/FT60F11X
5.2.
Y s
. LIRC
. HIRC
. LP
. OXT
a "0 - *  SLEEP N3 G A
1. LPbw WDT - FOSC LP INTOSCIO ~ ¢~ LP
b L
2. - XTH 4w WDT - FOSC XT INTOSCIO  ~ ¢~ XT
r b ’
5.3.F i
bit7 bit6 bits5 bit4 | bit3 | bit2 ‘ bitl bit0 By
WDTCON 0x18 LVDP WCKSRC[1:0] WDTPSJ[3:0] SWDTEN -000 1000
UCFGO 0x2000 4 CPB MCLRE PWRTEB WDTE FOSC[2.00 | e
OPTION 0x81 /PAPU INTEDG TOCS TOSE PSA PS[2:0] 1111 1111
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5.3.1. WDTCON i 0x18

Bit 7 6 5 4 3 2 1 0

Name LVDP WCKSRCJ1:0] WDTPS[3:0] SWDTEN

Reset 0 0 0 0 1 0 0 0

Type RW RW RW RW RW RW RW RW

Bit Name Function

LVD B~ 7 E T -
7 LVDP 0=LVDHp bl
1=LVDHm T ~ LVDW B

00 =LIRC
6:5 WCKSRC[1:0] 01 =HIRC
10=LP T FOSC 4 LP  INTOSCIO H
11 =XT T FOSC W XT INTOSCIO H

WDTPS<3:0>: !
Bit Value = b H Ne v
0000 = 1:32

0001 = 1:64

0010 = 1:128

0011 = 1:256

0100=1:512( B v)

0101 = 1:1024

0110 = 1:2048

4:1 WDTPS[3:0] 0111 = 1:4096

1000 = 1:8192

1001 = 1:16384

1010 = 1:32768

1011 = 1:65536

1100 = 1:65536

1101 = 1:65536

1110 = 1:65536

1111 = 1:65536

0 SWDTEN 1=
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Fremont Micro Devices FT60F12X/FT60F11X
6 0
Fepu(instruction)
Data
Bus

HIRC
LPCLK
TOCKI xTcLk

pin

TOCS

TOCKSRC<1:.0>
TOSE

WDTE S-bit 8hit
Prescaler
ENDTEN PSA PS<2:0>
- 16bit
IN:'SI'ZC};SC W Prlefs-czliter
WDTPS<3:0>
6.1
Ou 8B~ ° " a =~ bu
A n Abw T W
web WDT"™ 8B Ne " PSA4y O Ne
1. Tt PSA v ° pw " Ne 0A
6.1. TimerO
n” 0 @ O v 1(b Ne )A
~ A p TMRO QO b -
rev 1.06 40

b

Sync 2
cycles
PSA
TOCKSRC<1>
TOCKSRC<0>
WDT
Time-out
PSA
0
Hwp ™~ TOCKI”
2Ne = 4 W
No Oa
Y OPTION
Q 2@ pbw

}E -

Set TOIF
TMRO p—Pp
Y '
W A
TOCS B y
A
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Fremont Micro Devices FT60F12X/FT60F11X
6.1.1. TimerO
Timer0 B TOCKSRC L~ D A
D
HIRC p
LP
XT
i Timer0 B @ TOON (0 vy ® T +  Timer0
A
SLEEP Wf Timer0 a ~ TOON=1" T : ’
1. LPBuw TO - FOSC LP INTOSCIO ~ ¢~ LP
b H
2. - XTbu TO - FOSC XT INTOSCIO ~ ¢~ XT
r b A
SLEEP - Timer0 G Y TOCKRUN T ¢ b D
*  w SLEEP 7 i A
6.1.2. TMRO Q
Timer0 CPU bW W LP XT p TMRO ~ Q
b & TOON O Y @ o A
6.2. TimerO
- 0 @ TOCKI 3 ! Ov 1(b Ne AT+ @ 0
OPTION TOSEB _ A " y OPTION TOoCS® 1y ~ A
6.21. B~ Ne
0 watchdog ' Wa N T Y Ne  Timer0 watchdog v
PH b a @ Ne At ¢ Ne TimerO watchdog  OPTION PSA
B_ " PSA4w 0 ° Ne Ne Timer0a A Timer0 No n " 8a Ne ~ 12
[ 1:256™ " y OPTION PS[2:0]8 A
No b 3b° QAkv TMRO Q bw Ne A
Ne Ne  watchdog ~ 1 CLRWDT Dw Ne A
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6.2.1.1. watchdogHy ® No
G Ne " Y Ne Timer0 watchdog “ W H ® No -
B A
Ne L Ne TMRO® [ Ne watchdog ~ F Y o ‘
BANKSEL TMRO
CLRWDT :Clear WDT
CLRR TMRO :Clear TMRO and prescaler
BANKSEL OPTION
BSR OPTION,PSA :Select WDT
CLRWDT
L DWI b61111100006 :Mask prescaler bits
ANDWR OPTION,W
| ORWI b60000010106 :;SetWDT prescaler bits to 1:32
LDWI OPTION
Ne L Ne watchdog ® [ Ne TMRO ~ F Y o ‘
CLRWDT :Clear WDT andprescaler
BANKSEL OPTION
L DWI b6111100006 :Mask TMRO select and prescaler bits

ANDWR OPTION,W

| ORWI b6000000116 :Setprescaleto1:16
STR OPTION
6.2.2. 0T
Oc OxFF ¥ [ 0x00 w TOF -~ % T ° a ~A
T CPU 7 . v TOCKRUN 4 1f i
A
6.2.3. 0
i - TOCKI ~  TimerO H QI Q2p
Y % " A
6.2.4. vl
TOCKRUN=1 f Timer0 b D)  MCU -~ © Timer0Y G
*  TOCKSRC bw”™ A 17 Timer0 A v |-
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6.3. F Timer0 f
bit7 ‘ bit6 ‘ bit5 ‘ bit4 ‘ bit3 ‘ bit2 ‘ bit1 ‘ bito By
TMRO 0x01 Timer0 \ XXXX XXXX
INTCON | OxOB/8B GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
OPTION 0x81 IPAPU | INTEDG TOCS TOSE PSA PS2 PS1 PSO 1111 1111
TOCONO Ox1F ) ) 3 3 TOON | TOCKRUN TOCKSRC[1:0] - 1000
TRISA 0x85 TRISA[7:0] PORTA L 1111 1111
6.3.1. OPTION N 0x81
Bit 7 6 5 4 3 2 1 0
Name IPAPU INTEDG TOCS TOSE PSA PS2 PS1 PS0
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function
/PAPU: PORTA: a B
7 IPAPU 1= PORTA:
0= PORTA: WPUAY _
INTEDG:T B
6 INTEDG 1= PCI/INT s T
0= PC1/INT v T
TOCS: Timer0 B
5 TOCS 1= PA2/TOCKI i
0= TOCKSRCB
TOSE: Timer0 B
4 TOSE 1= PA2/TOCKI v
0= PA2/TOCKI 38
PSA: Ne Ne B
3 PSA 1= Ne Ne WDT
0= Ne No Timer0
PS<2:0>: Ne B
2 PS2 By TIMERO Ne WDT Ne
000 1:2 1:1
001 1:4 1:2
1 PS1 010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
0 PSO
110 1:128 1:64
111 1:256 1:128
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6.3.2. TMRO 0x01
Bit 7 6 5 4 3 2 1 0
Name TMRO[7:0]
Reset XXXX XXXX
Type RW
Bit Name Function
7:0 TMRO[7:0] Timer 0
6.3.3. TOCONCO Ox1F
Bit 7 6 5 4 3 2 1 0
Name [s) [s) f6) f6) TOON TOCKRUN TOCKSRCJ1:0]
Reset o) o) 1 0 0 0
Type RO-0 RO-0 RO-0 RO-0 RW RW RW RW
Bit Name Function
7:4 N/A G B~ 0
0a P
3 TOON 1=4g -~ defaultyuw 1" G k1 -
0=
TO b D] - TOCK Le
2 TOCKRUN 1=TOCK G
0=TOCK A
TO
00= »o
1.0 TOCKSRCJ1:0] 01 =HIRC
10=LP Yo7 FOSC 4 LP INTOSCIO H
11 =XT « Y7 FOSC 4 XT INTOSCIO H
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7 2
A TVR2
Output
Prescaler | TMR2
1:1,1:4, 1:16 Reset
+ Set
TMR2IF
Postscaler
Comparator EQ > 11~116 >
T2CKSRC<2:0> T2CKPS<1:0> * = =
PR2ACT dload T
TOUTPS<3.0>
SFR PR2
7.1 2
2y 168 T Y Aw
., 168
, 168 F
. TMR2y PR2 * T
, LT 1:4 1:16 Ne
, 11171116 Ne
, o p  32MHz ¢ 20 [~ LIRC
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7.1. Timer2 ¥ |

PWM ™ Timer2 - D " 2T:Fsys/Z 4T: Fsys/d™A ~ Timer2
Ne ~ i Ne 1:1a 1:4  1:187: A Ne ¥ G TMR2 A
TMR2 PR2 v b Y v Y ATMR2 ¢ 00h [b PR2 v AN
0 YWH Ho°
. TMR2 WW B w 00h
Timer2 Ne
Timer2/PR2 \ F ~ Timer2 Ne A Ne w 1:1  1:16ATimer2 Ne
F 6 PIR1 TMR2IF T 1A
TMR2 PR2 =~ Q A B "1 v N 0 OxFFFFA
T2CONO T TMR20ONBE 17 TimerZ T H TMR20ONSB " Timer2A
Timer2 Ne T2CONO T2CKPSB LA
Timer2 Ne T2CONO TOUTPSE LA
Ne Ne v Qy W ‘
. Q TMR2
Q T2CONO

5

Kv reset™ b

1. QT2CONO bw TMR2 '

2. Timer2 T2CKSRC L*  T2CKSRC, 000 ~ T2CKRUN w It Timer2
7l A
7.2.1 ] PR2
Timer2 PR2T T | - p  Nez PR2ACT PR2A PR2ACT  °
© 3 TMR2 A Y A Timer20 Y H® PR2ACT w
w PR2 p A
p37y QO PR2 PR2ACT - Y Hip” PR2UB Q 1A

~

" PR2ACT pb A
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7.3. Timer2 "

TMR2H_RD
" )
TMR2 \ _ TMR2[15:8] — ENB
16bit j 7 P10 e
EE—
CLR 6 O
Q
TMR2H_buf S
=3
TMR2l RD > <
ENB :l
TMR2[7:0]
"
7.2 Timer2 \Y; DA
Timer2  16bit 6P 8bit L~ p  Timer2 v Ne H v
v v 8F TMR2L" 8B Wap TMR2H_buf » TMR2L
1 A LG =4 a Timer2 T b Ty [We 16bit v’
AR H p~ Timer20 = ¥% A
- b m t
u TMR2L’
u TMR2H
TMR2H_buf
TMR2H WR [—»{D 7 @ G > >
N\ >>
cLR 6
TMR2
O
Q.
g) Ve
o ENB
&
"
f
TMR2L_WR

7.3 Timer2 v Q Db
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b 3 » TMR2H Q by 0 v’ MQ | TMR2H_buf
T PpQTMR2L ~ »p ° 8B W [ v TA
Q t
U Q TMR2H
U Q TMR2LU
' Timer2 b - ® TMR20ONB y A - la
PO TMR2 A
s ° 6Q b A - (o v A v
Q bp" 7w Q" v 7 TMR2H:TMR2L 7 b~
v A
7.4. Timer2
Timer2 6 b '
s ]
HIRC 20 " = E [
. ! 20 "+ FOSC W LP/XT EC ~
. HIRC
. LIRC
. LP "~ 7 FOSC 4w INTOSCIO LP ~
COXT ¢ "~ 7 FOSC W INTOSCIO XT ~
75.fF Timer2 1
bit7 ‘ bité ‘ bits5 ‘ bit4 ‘ bit3 ‘ bit2 ‘ bitl ‘ bit0 B v
TMR2L Ox11 Timer2 Vv Yy 8B 0000 0000
TMR2H 0x13 Timer2 \" 8B 0000 0000
INTCON 0x0B/8B GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE CKMIE LVDIE o) 6] OSFIE TMR2IE 6] 000- -00-
PIR1 0x0C EEIF CKMIF LVDIF o) 6] OSFIF TMR2IF 6] 000- -00-
MSCON 0x1B [s) 4 PSRCAHI[4:3] SLVREN CKMAVG CKCNTI T2CKRUN 0011 0000
PR2L 0x91 Timer2 v 8B 1111 1111
PR2H 0x92 Timer2 - 8B 1111 1111
T2CONO 0x12 PR2U TOUTPS[3:0] TMR20ON T2CKPSJ[1:0] 0000 0000
T2CON1 Ox9E d ‘ P10S ‘ P1BZM T2CKSRC[2:0] ---0 0000
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FT60F12X/FT60F11X

7.5.1. PR2 - 0x91, 0x92
PR2L - 0x91" PR2H - 0x92A
7.5.2. TMR2 - Ox11, 0x13
TMR2L Ox11
Bit 7 6 4 2 0
Name TMR2L[7:0]
Reset 0000 0000
Type RW
TMR2H 0x13
Bit 7 6 4 2 0
Name TMR2H[7:0]
Reset 0000 0000
Type RW
Bit Name Function
15:0 TMR2[15:0] Timer 2
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7.5.3. T2CONO i 0x12
Bit 7 6 5 4 3 2 1 0
Name PR2U TOUTPS[3:0] TMR20ON T2CKPS[1:0]
Reset 0 0000 0 00
Type WO-1 RW RW RW
Bit Name Function
PR23 P1xDTy ) Le- - Q
7 PR2U Qr PR2/P1xDTy I v Ne# [ PR2 P1xDTy_ACT
Qo H
TOUTPS<3:0>: Timer2 Output Postscaler Select bits 2 ¥ Ne

0000=1:1 Ne
0001=12 Ne
0010=1:3 Ne
0011=1:4 Ne
0100=15 Ne
0101=16 Ne
0110=17 Ne
6:3 TOUTPS[3:0] | 0111=1:8 Ne
1000=1:9 Ne
1001 =1:10  Ne
1010 =1:11  Ne
1011=1:12  Ne
1100 =1:13  Ne
1101=1:14  Ne
1110 =1:15  Ne
1111=1:16  Ne

TMR2ON: Timer2 On bit 2
1 =Timer2

2 TMR20ON
0=Timer2"

PWM1Y I w8 " 0

T2CKPS<1:0>: Timer2 Clock Prescale Select bits 2 " Ne
00 = Prescaleris 1

1.0 T2CKPS[1:0]
01 = Prescaler is 4

1x = Prescaler is 16

rev 1.06 50 20199-25




Fremont Micro Devices FT60F12X/FT60F11X
7.5.4. T2CON1 - Ox9E
Bit 7 6 5 4 3 2 1 0
Name d 3 d P10S P1BZM T2CKSRC
Reset f6) o [5) 0 0 0 0 0
Type RO-0 RO-0 RO-0 RW RW RW RW RW
Bit Name Function
75 N/A N 0
PWM1Y |
4 P10S =
1=19 Il
PWM1
3 P1BZM 0=PWM
1 = buzzer
Timer2
000= b
001 =
010=HIRC 20 " E i -
2:0 T2CKSRC[2:0] 011=  / 20 "+ FOSC u LP/XT EC -
100 = HIRC
101 = LIRC
110=LP "t 7 FOSC 4 INTOSCIO LP -
1M1=XT =« "t g FOSC 4 INTOSCIO XT ~
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8.
JvHaep RC T W FA %o 16M HIRC Wa V
v ow 32K LIRC # w ~ Yy LIRC F A
CKMAVG
BUS<1>
MSCON_WR }
L
SYNC
0
1
D ¥ Ql—
LLksK & SYSCLK
- |
V o
ol Fe)
0 CKCNTI_SFR
—b ¥ Q @ — |_/_
1 >
o3 1
SYSCLK o o
SYSCLK
SOSCPR<11:.0>
Set
CKMIF
\J
8.1
8.1. A
G " Timer2 Ne & Ne 1 v 1:1 Timer2 Y Fsys
b |7; D Fsys/2A [ SOSCPR Ty
@ A
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82. ¥
1. y N IRCF4w 111" SCS=T 16M ’
2. T2CONO.2 I a Timer2
3. 4 Tl MSCON.2 T 0 0)
4, B MSCON.T '
5. MSCON.1 - o T 1
6. "V T '
7. [T w1 O [ SOSCPR+u A
T AV AV A AV AV AV AV AV AV AV AV AV AV AV AV OV A PN AV AV AV Vs
CKCNTI_WR1 /\ ({
< measurement cycle N >
CKCNTI_SFR £ I\ X
CLK32K \ A \ A )
MEAS_EN / H
T™MR2 X o 1 X2 X Xa XX
UPDATE
soscPr |
8.2 9 "~ CLK32K SYSCLK o~
1. T »b 1Q SOSCPRH/
2. b i A ©w A W Timer2 A ~ v b '
8.3.F i
bit7 bit6 bits bit4 bit3 bit2 bit1 bit0 By
MSCON 0x1B [5) [5) PSRCAH[4:3] SLVREN CKMAVG CKCNTI T2CKRUN 0011 0000
SOSCPRL 0x1C SOSCPR[7:0] 1111 1111
SOSCPRH 0x1D 6] SOSCPR[11:8] ---- 1111
INTCON 0x0B GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE CKMIE LVDIE o) o] OSFIE TMR2IE o] 000- -00-
PIR1 0x0C EEIF CKMIF LVDIF o) o] OSFIF TMR2IF o] 0000 0000
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8.3.1. MSCON - Ox1B
Bit 7 6 5 4 3 2 1 0
Name 6] 6] PSRCAH[4:3] SLVREN CKMAVG CKCNTI T2CKRUN
Reset RO-0 RO-0 1 1 0 0 0 0
Type RW RwW RW RW RW RW RW RwW
Bit Name Function
7 N/A G B
6 NIA G B
PSRCA[4]" _ PORTA4 ({PSRCAH4,PSRCA[4]})
00 = levelO b z 4 4mA
5 PSRCAH4
11 = levelT : Z 4 33mA
01, 10 = level2, : Z 4 8mA
PSRCA[3]" PORTA3 ({PSRCAH3,PSRCA[3]})
00 = levelO b Z 4 4mA
4 PSRCAH3
11 = levell” : z 4 33mA
01, 10 = level2, : Z 4 8mA
p LLVRa P~ UCFGI1<1:0>4 01
1= LVR
3 SLVREN 0= LVR
UCFG1<1:0>bw 01 ~ B H
* o A4 B Bbw O0AT kv B 7 1 0
2 CKMAVG 1= - v 4 7
0= "
Clock Count Init T g
1= 3
1 CKCNTI
0="
W v -
T2 b D] - T2CK Lp
0 T2CKRUN 1=T2CK G
0=T2CK
' PSRCAH4 PSRCAH3 HB A~D T Q o E T
Q" A
rev 1.06 54 20199-25




Fremont Micro Devices

8.3.2. SOSCPR i

SOSCPRL

ox1C

0x1C 1D

FT60F12X/FT60F11X

Bit

[e)]

4

3

Name

SOSCPRI[7:0]

Reset

OxFF

Type

RW

SOSCPRH

0x1D

Bit

2 1

Name

SOSCPRI[11:8]

Reset

OxF

Type

RW

Bit

Name

Function

0x1D' 3:0
0x1C 7:0

SOSCPRJ[11:0]

3

Bt
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9. PWM1

PIADT

PLAXP P1AX PIBDT
P1CDT
dead s g

PIADTACT band s
—’ Rar Q P1AXNP P1AXN
N ,:::E > >
> P1BDTACT
= dead — PICDTACT
R ar Q
A band

»{ =
»

TMR2 —e P1BP/P1CP P1B/PIC
= ;:)D

>
S ar Q

PR2ACT
Notes:
P1AXP/PIAX Y I
PIAXNP/PIAXNT X Y 0,1,2
PR2
9.1 PWM1
PWM1 Y ¥ ‘
. 16bit Ne
. \ N B
1 v L pPwM F' P1A
. 3 \ PWM ¥' P1A" P1B PiC
. PWM % "
, i vi -
9.1.
PWM Timer2 PR2 A E 91 PWM A
PWM =(PR2 + 1)*TT2CK*TMR2 Ne v ) E 9.1
TMR2 6 PR2 ~ AW 0 YW2aeHD'
TMR2
P1AO0, [P1A1], [P1A2], P1B,PIC T 3 PWM 7
o PR2ACT \l P1xDTACT
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9.2. A
Y s e 0~ 168 v~ PWM\A
P1XDTL(x= A, B, C)
P1XDTH(x=A, B, C)
i T° PIXDTHG 3 PWM\ 88 MSH P1xDTL: Vv 8B A & p i
I Tl kv R Q°° p\ PWM b ¢” I b A
E 92 @6 PWM A
E 93 6 PWM \I A
I = PIXDT*TT2CK¥TMR2 Ne v ) E 9.2
\J = PIXDTPR2+1) E 9.3
9.3.
PWML1 g, w TimerZ Timer2 Y ¥ '
) R 2 Ne 4Ne ~
HIRC 20 "+ E T -
o/ 20 "+ FOSC 4 LP/XT EC ~
HIRC
LIRC
LP "7 FOSC W INTOSCIO LP ~
XT "~ g FOSC 4 INTOSCIO XT ~
9.4, ' PWM
T2CKRUN=1 f Timer2 b ) * MCU ~ “PWM” Y G
*  T2CKSRC bw”™ A 1 Timer2 A T PWM G
SLEEP o A
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9.5. P1A \
P1A0 # X A \ A
o “ WM >
P1A1 AN A
PIA & ) \ / \ —
951 M PWM
1 PWM ¢ ¥  PIAXAT T P1AO0/[P1A1)J/[P1A2] H ¥~ [P1AOJ[P1AIN]/[P1A2N]
W g F APIA PWM woTiv P1DC[6:0] LA M Y Timer2
bubuwu A
* {P1AO,[ PIAON]} {[P1A1], [P1ALIN]}, {[P1A2], [P1A2N]} 3 ¢ 2 I A
9.6. F
PWM1 q { H® PWM ¥~ Timer2 1 Ne
c B A w G v G 0 p  PWM
A
a  P1BRO P1BKS B ~ - He™ v Y Ws
BKO U
BKO Y
LVDW  LVD
LVDW=1 BKO0=0
LVDW=1 BKO=1
] P1BRO A Bw 0 PWML b A By I
PWM1 ¥ ¢~ A
9.6.1. 4
0 v n  PWM1 P1XSS B ooy s
. PWM1 @
. PwMm1
., PwM1T " @6
., TMR2 ¢ B
. TMR2ONB bt
P1POL '\ B _
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9.6.2.
] D G H” ~ G H™ A7 D - w G -

pb 7 i ~  LVDHw® 3" P1BEVT ~ 0A
9.6.3. °
PWM1"™ " ) N PWM1H™ A P1CON T P1AUEB 1
a A

* a 7 ) * PIBEVTB G 1A ) * P1BEVT B

) * TMR2 N ¥ ~ PwM1 FA.

ek AN ANANANANANINANIN AN AN ANAAA
TMR2 o X XDR2+1><jD< XjDO( 40 \\ XPR2+1X0

‘L’ TMR2 B %}
JUEAN RS Vo
TMR20ON { { {
P1BEVT ) 0 N\

9.6.1 PWM }
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Fremont Micro Devices

9.7.1 5 A

7 N\
Q PR2UB 4 A

Timer2

b Y

TMR20Nw O ~ o

PWM ¥ G v: by 4 PR2 Pi1xDT

~

! b XXXACT Ppb - p7

PRZ {P1xDTH, P1xDTL}

TMR2 PR2 |

Qw 't [
i. A

Ho ™

P1xDTL, PIXDTHA

PLXDT —I>-F> PIXDTACT
PR2U_WR1 !
TMRZON
PR2 PR2ACT i
97172 b
\ ro G PWM Fbuy” e ! TMR2 Y
) - T2 "W T F b '
b v b v W 9.7A
1 2 3 4 5 6 9 10 11 12 13 14

T2CK ANANANA AN AN AN AN S AS

TMR2_MAT / \
SYSCLK
PR2H e X F \
PR2L \re X_ 00
PR2ACT ErF X Fre
9.7 PR2ACT W v FFF v  FOO"

Y PR2 xxxDTz TMR2Y T AA
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0.8. [ Buzzer€
T2CON1.P1BZM y 1 ° PWM1 Du ¥ I7;“ \l b
b ° P1AX P1B P1C ¥ W (2*(PR2+1)*T1ock *TMR2  Ne ) A

r2ck AN AN ANANANANFNAN AN A AN A
™R2 X pr2: )Xo X \ Xer2rXo X )\ X PR

PLAX / ) \ ) /

9.8 ¥

99.y * &

Y
>

P10S v 1 ° PWM1 Gy N TMR2 ~ PR2+1"
a P1AX P1B" P1C % PWM I~ nw ~ TMR20ON p” A

2ok ANANAN AN A AN AN NN A
TMR2 0o X X X\ XereX XX XX
P1AX )|
P10S ) ) )

TMRZON __/ ) ) ) N

9.10. PIB P1C &

PIB P1C 2 PWM Y [ PA5  PAZ B P1BALT P1CALT L 1y B
vy 0 P1B P1C t PA4 PA3 %A
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9.11. P1B P1C 2" e
LY PWM ¥  P1B Pi1C " PA5 PA2”" ¥ P1Ba P1CH -

¥ P1BF2Ea PICF2E LA
P1B \ / \ / \
P1C N/ N/

[P1B] ¥ (P1B xor P1C)
[P1B] / \ / \ /
[P1C] ¥ (P1B xnor P1C)
[P1C] \ / \ / \
P1BF2E
P1CF2E
9.10 P1B PI1C 2wW D

¢40/4T1d

3¢40/491d

171vJ/dTd

P1B/P1C

PA5/PA2
9.11 P1B Pi1C 2w F

9.12. T g +

PWM \ ¥ PIPOL L p 6 P1B P1A2N v bw 0
$ €

¢ A~D Ny ¥ ° P1B P1A2N Ne#¢ P1POL.6 PlPOL5 L~ 4
“ t Nez P1POL5 P1POL6 L’

¢ E y ¥ q * P1B  P1A2N P1POL.6 P1POL.5
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[+ 4
9.13. ¥ PWM1 1
bit7 ‘ bit6 bit5 ‘ bit4 bit3 bit2 ‘ bitl ‘ bit0 By
P1ADTL OXE P1A\ v 88 0000 0000
P1BDTL OXF P1B\ v 88 0000 0000
P1CDTL 0x10 P1C\l v 8b 0000 0000
TMR2L ox11 Timer2 v 88 0000 0000
TMR2H 0x13 Timer2 8B 0000 0000
T2CONO 0x12 PR2U TOUTPS[3:0] TMR20ON T2CKPS 0000 0000
T2CON1 OX9E 3 ‘ P10S ‘ P1BZM T2CKSRC[2:0] ---0 0000
P1ADTH ox14 P1A\ 8B 0000 0000
P1BDTH 0x15 P1B\ 8B 0000 0000
P1CDTH OX1A P1C\l 8p 0000 0000
P1CON 0x16 P1AUE P1DC 0000 0000
P1BRO 0x17 P1BEVT P1BKS[2:0] P1BSS[1:0] P1ASS 0000 0000
P1BR1 0x19 P1C2SS[1:0] P1B2SS[1:0] P1CALT P1BALT P1CSS 0000 0000
P10OE 0x90 P1COE P1BOE P1A2NOE P1A20E P1AINOE P1A10E P1AONOE P1A00E 0000 0000
PR2L 0x91 PR2[7:0] 1111 1111
PR2H 0x92 PR2[15:8] 1111 1111
P1POL 0x99 P1CP P1BP P1A2NP P1A2P P1AINP P1A1P P1AONP P1AOP | 0000 0000
P1AUX OX1E ) ) ) 3 P1CF2E P1CF2 P1BF2E P1BF2 ---- 0000
9.13.1. P1ADTL - Ox0E
Bit 7 6 5 4 3 2 1 0
Name P1ADTL[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7:0 P1ADTL[7:0] P1A\ v 8B
9.13.2. P1BDTL " OxO0F
Bit 7 | 6 | 5 | 4 | 3 | 2 1 0
Name P1BDTL[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
7:0 P1BDTL[7:0] P1B\l v 88
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9.13.3. P1CDTL - 0x10
Bit 7 6 5 4 3 2 1 0
Name P1CDTL[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RwW RW RW RW RW RW RwW
Bit Name Function
7:0 P1CDTL[7:0] P1C\ 88
9.13.4. TMR2L - 0Ox11
Bit 7 6 5 4 3 2 1 0
Name TMR2L[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RwW RW RW RW RW RW RwW
Bit Name Function
7:0 TMR2L[7:0] Timer2 v
9.13.5. TMR2H - 0x13
Bit 7 6 ’ 5 4 3 2 1 0
Name TMR2H[7:0]
Reset 0 0 ‘ 0 0 0 0 0 0
Type RW RwW | RW RW RW RW RW RwW
Bit Name Function
7:0 TMR2H[7:0] Timer2
9.13.6. T2CONO - 0x12
T2CONO - 0x12A
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9.13.7. P1ADTH - 0x14
Bit 7 6 5 4 3 2 1 0
Name P1ADTH[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RwW RW RW RW RW RW RW
Bit Name Function
70 P1ADTHI[7:0] P1A\ 8B
9.13.8. P1BDTH - 0x15
Bit 7 6 5 4 3 2 1 0
Name P1BDTH[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RwW RW RW RW RW RW RwW
Bit Name Function
7:0 P1BDTH[7:0] P1B \I 8B
9.13.9. P1CDTH - Ox1A
Bit 7 6 5 4 3 2 1 0
Name P1CDTH[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RwW RW RW RW RW RW RwW
Bit Name Function
7.0 P1CDTH]I7:0] P1C\ 8B
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9.13.10. P1CON - 0x16
Bit 7 6 5 4 3 2 1 0
Name P1AUE PDC6 PDC5 PDC4 PDC3 PDC2 PDC1 PDCO
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
PWM1 a B
7 P1AUE 1= q © P1BEVTH 7 He - :
0= q - p  PI1BEVT Y PWM1
PWM1 M
6:0 P1DCI6:0] ) . R
P1DCn = PWM H" Tu L PWMH H T2CK
9.13.11. P1BRO - 0x17
Bit 7 6 5 4 3 2 1 0
Name P1BEVT P1BKS[2:0] P1BSS[1:0] P1ASS[1:0]
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
PWM1 Hu B
7 P1BEVT 1=0 = Hip
0= He~ PWM1 ¥ b
PWM1 B
000 = i w
001=BKOwu v
010 =BKO
6:4 P1BKS[2:0] 011 = LVDW=1
100 = BKO w v LVDW=1
101 =BKO u LVDW=1
110=G ° { -
m=G6 - -
W~ P1B
00 =
3:2 P1BSS[1:0]
01=
1x =
W P1A
00 =
1.0 P1ASS[1:0]
01=
1x =
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9.13.12. P1BR1 ~ 0x19
Bit 7 6 5 4 3 2 1 0
Name P1C2SS[1:0] P1B2SS[1:0] P1CALT P1BALT P1CSS
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
W [P1C] Y7 PICALTwu 1
00 =
7:6 P1C2SS[1:0]
0l1= %0
Ix= F 1
- [P1B] - P1BALTuY 1
00 =
5:4 P1B2SS[1:0]
0l= %0
Ix= ¥ 1
[P1Clw
3 P1CALT 1= ¥ P1B P1B PIC
0=GPIO
[P1B]w
2 P1BALT 1= ¥ P1B P1B P1C
0=GPIO
W Pi1C
00 =
1.0 P1CSS[1:0]
01=
Ix =
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9.13.13. P10OE - 0x90
Bit 7 6 5 4 3 2 1 0
Name P1COE P1BOE P1A2NOE P1A20E P1A1INOE P1A10E P1AONOE P1A00E
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RwW RW RW RW
Bit Name Function
PIC ¥a °
7 P1COE 1="H P1C * [
0= PIC ¥ |
PIB ¥a °
6 P1BOE 1="H P1B ¥ [
0= PIB ¥ |
P1A2NOE % g ~
5 P1A2NOE 1="H [P1A2N] ¥ |
0= [P1A2N] ¥ [
P1A20E ¥ a ~
4 P1A20E 1="H [P1A2] % |
0= [P1A2] ¥ [
P1AINOE % g ~
3 P1A1NOE 1="H [P1AIN] ¥ [
0= [P1AIN] F |
P1A10E ¥ a =
2 P1A10E 1="H [P1A1] % |
0= [P1A1] ¥ [
P1AONOE ¥ g =
1 P1AONOE 1="H P1AON ¥ [
0= P1AON ¥ |
P1AOOE #*a ~
0 P1A00E 1="H P1A0 ¥ [
0= P1A0 ¥ |
9.13.14. PR2L N 0x91
Bit 7 6 5 4 3 2 1 0
Name PR2L[7:0]
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RwW RW RW RwW
Bit Name Function
7:0 PR2L[7:0] PR2 v 88
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9.13.15. PR2H - 0x92
Bit 7 6 5 4 3 2 1 0
Name PR2H[7:0]
Reset 1 1 1 1 1 1 1 1
Type RW RwW RW RW RwW RW RW RW
Bit Name Function
7:0 PR2H[7:0] PR2 8B
9.13.16. P1POL i 0x99
Bit 7 6 5 4 3 2 1 0
Name P1CP P1BP P1A2NP P1A2P P1A1INP P1A1P P1AONP P1A0P
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RwW RW RW RwW
Bit Name Function
P1C *
7 P1CP 1=PI1Cv
0=P1C
P1B ¥
6 P1BP 1=PI1BY
0=P1B
[P1A2N] ¥
5 P1A2NP 1= [P1A2N]Y
0 = [P1A2N]
[P1A2] ¥
4 P1A2P 1= [P1A2)¥
0 = [P1A2]
[P1AIN] ¥
3 P1AINP 1= [P1ALIN])Y
0 = [P1A1N]
[P1A1] ¥
2 P1A1P 1=[P1A1]Y
0 = [P1A1]
P1AON #*
1 P1AONP 1=P1AONY
0 =P1A0ON
P1A0 ¥
0 P1AOP 1=P1A0YVY
0=P1A0
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9.13.17. P1AUX ~ Ox1E
Bit 7 6 5 4 3 2 1 0
Name d d 3 3 P1CF2E P1CF2 P1BF2E P1BF2
Reset f6) f6) [s) [5) 0 0 0 0
Type RO-0 RO-0 RO-0 RO-0 RW RW RW RW
Bit Name Function
7:4 N/A G B 0
PICALTuW 1 ~ [P1C] 2w g
3 P1CF2E 1= ¥ P1B PIC -
0= ¥ PIC
[P1C] 2w
2 P1CF2 1= ¥ P1B PIC
0= ¥ P1B PIC
P1BALTY 1 ~ [P1B] 2w g
1 P1BF2E 1= ¥ P1B Pi1C -
0= ¥ P1B
[P1B] 2w
0 P1BF2 1= ¥ P1B Pi1C
0= # P1B PIC
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10.T

FT60F12X Y U T ‘

. PA2/INT T
, Timer0 ¥ T
. PORTA 1. T
., Timer2\ T
. EEPROM QT
. LVWDT
10C-PA0 ———] TOIF Vﬁi.‘éf,”n‘iégei)”
IOCA0 ——
Interrupt
@: to CPU
I0C-PA7 ——
IOCA7 ———— > PAIE
PEIE GIE
TMR2IF  ——— :
TMR2IE ———
EEIF B
EEIE ~—
CKMIF  ———
CKMIE
OSFIF  ———
OSFIE ______ |
01T ©
T L ~ INTCON~ T ~ PIR1” LT B A INTCON 3
n T a B GIEA
L 2 S
GIE N S |
v 0004h
T D~ RETI FT P GIEB ~ a T A il
T RETIH |F T B O VY® T A
INTCON T YNT B
INT
PORTAT. T
Timer0 ¥ T
PIRIT~ T B PIELT" i T a B 1 & B A
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10.1. INT X
INT 2% T o OPTION INTEDG B 1 A 0~
INTEDG P " O0A INT =::7% * INTCON INTEB  1A”
Y INTCON INTE L8 T A H T | F
T® p INTFB A INTE B " w s 1Tt INT T Lw
A
102. & 0 X
SET PAIF
PAX [X >DSETQ4::)i> >
>
CLR6
RD PORTA
102 o i T 4

PORTA ~ i wa INTCON PAIFE 1A y 1/ INTCON PAIE
B g / T A 7 IOCA o Na A
1. A | . T A W (e} IOCA T 0wl PORTA
2 110 0 f * PAIF 1
3 T BH [ 0 W I PORTA P PAIF O
10.2.1. PAIF B
PAIF B BT 4" o bY HBW Y0P i A

o Y WH '

1
a) A
b) ® PAIF

2
a) 0 PORTA h~ bY Hp
b) » PAIF
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10.3. X
T - INT PORTAT. T W wil|[ 2e O T O
1t o 7 A
1 2 3 4 5 6 7 8 9 10 11 12
SYSCLK A N A LA A A A A\ A\ A\ A\
A N A N AN AN AN A
Q1 and Q2 are non owerlap
Q2 /T \ /T \ /N /N
INT(PA2)
INTF
PC I PC_ X PC+l X__PC+2 X 0x004 X 0x005
103 T
10.4. X X H
T T 7 PC G P AW v " G v
¥ 0o W STATUS A ) A x W _TEMP  STATUS TEMP
GPR 16byte A 16@ GPR Ne M Ty q A
105. T n X r
T B i T a "™ "B daNT a PuO 0 3 T Hbe
i B W 1A
106. F X 1
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 By
INTCON 0x0B GIE PEIE TOIE INTE PAIE TOIF INTF PAIF 0000 0000
PIE1 0x8C EEIE CKMIE LVDIE 3 3 OSFIE TMR2IE 3 000 000-
PIR1 0x0C EEIF CKMIF LVDIF ) ) OSFIF TMR2IF ) 000 000-
TRISA 0x85 TRISA[7:0] PORTA L 1111 1111
IOCA 0x96 IOCA[7:0] o i. T "H B 0000 0000
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10.6.1. INTCON - 0x0B/0x8B
Bit 7 6 5 4 3 2 1 0
Name GIE PEIE TOIE INTE PAIE TOIF INTF PAIF
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
GIEn T a
7 GIE 1="H T
0= T
PEIE: T a
6 PEIE 1="H T
TOIE: 0 T a
5 TOIE 1="H Timer0OT
0= TimerOT
INTE: T a
4 INTE ="H PC1/INT T
= PCL/INT T
PAIE:PORTA T a
3 PAIE 1="H PORTA T
0= PORTA T
TOIF: 0 *T B
2 TOIF 1=Timer0 - 5]
0 =Timer0 F
INTF: PC1/INT T
1 INTF 1=0 =PCUINT T )
0= 0 PCUINT T
PAIF: PORTA T
0 PAIF 1= ® @ PORTA<5:0> 0 " ~
0= % @ PORTA<5:0> 0
rev 1.06 74 20199-25




Fremont Micro Devices FT60F12X/FT60F11X
10.6.2. PIR1 - 0x0C
Bit 7 6 5 4 3 2 1 0
Name EEIF CKMIF LVDIF ) ) OSFIF TMR2IF )
Reset 0 0 0 0 0
Type RW RW RW RO-0 RO-0 RW RW RO-0
Bit Name Function
EEIF: EEQT B
7 EEIF 1=EEQ b
0=EEQ b - p 0
CKMIF: b T B
6 CKMIF = b
= ” ) 0
LVDIF: LVDT B
5 LVDIF 1=LVD 41Y 6 v
0=LVD 4 6 v’” p 0
4 N/A G B~ 0
3 N/A G B~ 0
T B
2 OSFIF 1= 0 - ~® uw INTOSC
0= - 5} 0
TMR2IF: Timer2b PR2 T B
1 TMR2IF 1=Timer2 v & PR2
0=Timer2 vb 6 PRZ ) 0
0 N/A G B~ 0
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10.6.3. PIE1 N 0x8C
Bit 7 6 5 4 3 2 1 0
Name EEIE CKMIE LVDIE 3 3 OSFIE TMR2IE 3
Reset 0 0 0 0 0
TYPE RW RW RW RO-0 RO-0 RW RW RO-0
Bit Name Function
EEQT a B
7 EEIE l1=a EEQ b T
0=" EEQ b T
b T a °P
6 CKMIE 1=a T
0o=" T
T a ¢
5 LVDIE 1=a T
0= T
4 N/A G B” 0
3 N/A G B 0
T ™ B
2 OSFIE 1="H T
0= T
Timer2 b PR2 T a B
1 TMR2IE 1=g Timer2 ¥ T
0=" Timer2 Y T
0 N/A G B~ 0
10.6.4. I0OCA N 0x96
Bit 7 6 5 4 3 2 1 0
Name I0OCA[7:0]
Reset 0x00
Type RW
Bit Name Function
o i T
7:0 IOCA[7:0] 1=a ofi. T
0=" ot T
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11.
SLEEP o ~ A
W [ w © P I/O Y oF C 1/0 AllObuw ~ ~
i v~ p ot T ® A
11.1.
Y WHe "y '
IMCLR  :': B
WDT ¥
PA2/INT 't T ~ PORTAT., T
TMR2T ~ T2CKRUNw4W 17F i b D -

LVD a, 0 v AHp

o CLRWDTa SLEEFP ~ ~ C - A
11.2.
b p " 32kHZ™ Wae 168 7 0" Wae 8B Noe ~
a BB UCFGO 38" WDTEN w 1 a “w 0 SWDTEN B
_ a b ~ SWDTENB ¢ WDTCON A
D CLRWDTA SLEEP v A
a " 1° MCU FHp Ybuibea ~ MCU b bu
e B A
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12.1/10 o
4@ GPIOA ~ 10 =3bw ] F oy i W bp
w l r MA
VDD

TRIS weak
i —N pullup
m oy T e B B
LAT . A V v
' T\
. I~
= b weak
% NDRV @) ~ pulldown
m N—
) > =
PUENB
WPU )D
R PDEN
WPD
|
12.11/0 W
12.1. PORTX & TRISX
b W o " bi ¥ L TRISX A TRISx By
Tt Auw =~ T 1 H W B W 0w PORTX o w F o A W ¥
o T EF W % W [ F o A
o e - ~ TRISx=1"  PORTX “b” PORTxp w | "o A
PORTX:'* (O X T v Q" % A Qb i - Qo We il
y - T PQT % A
MCLRE4W 1 ~ PORTA[5] vu O b u B A
12.2. & 15"
PORTA @ o We T 3t A
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12.2.1. 3t
PORTA/C 0 Ve Y p w A L wpPux B a
v S A GPIO w o FT T s T A ' B
Ty w’ A OPTION T /PAPUB _ A PORTA[Blp 3 wo
PORTA[5] 4 /MCLR w i A PORTA[5] 4 GPIO
WPUA5
1222. W
PORTA/C by ~ ) W w WPDx LA
 w € TIY A
" E T° PAZ PA3 PA7 :aij a " w A
12.3.
@ /0o b z A PSRCX /o o~
2 # © zZ A, w o F 70 B A *
B A " 110 Wb A
12.4.
@ 1/0 b *zT w PSINKX  1/O u ¥ T
B
12.5. ¥ GPIO
bit7 ‘ bit6 ’ bit5 ‘ bit4 ‘ bit3 ‘ bit2 ‘ bitl | bit0 By
WPUA 0x95 PORTA: Lp 1111 1111
TRISA 0x85 TRISA[7:0] PORTA L 1111 1111
PORTA 0x05 PORTA[7:0] PORTA XXXX XXXX
IOCA 0x96 PORTA o f T "H B 0000 0000
TRISC 0x87 [5) TRISC[5:0] PORTC L --11 1111
WPUC 0x93 [5) PORTC :: Lp --00 0000
PORTC 0x07 fs) PORTCI[5:0] PORTC ==XX XXXX
OPTION 0x81 IPAPU o] TOCS ‘ TOSE ‘ PSA ‘ PS2 ‘ PS1 | PSO 1-11 1111
PSRCA 0x88 PORTA Z 1111 1111
WPDA 0x89 PORTA I7L L 0000 0000
WPDC 0x8D 6] 6] PORTC I7l L --00 0000
PSRCC 0x94 0 0 PORTC z --11 1111
PSINKA 0x97 PORTA z 0000 0000
PSINKC O0x9F 0 ‘ 0 PORTC Z --00 0000
rev 1.06 79 20199-25




Fremont Micro Devices FT60F12X/FT60F11X
12.5.1. WPUA" 0x95
Bit 7 6 5 4 3 2 1 0
Name WPUA
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function
PORTA :'t L
7:0 WPUA 1=3
0 -7
12.5.2. TRISA” 0x85
Bit 7 6 5 4 3 2 1 0
Name TRISA
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function
PORTA L
7:0 TRISA =
0= %
12.5.3. PORTA” 0x05
Bit 7 6 5 4 3 2 1 0
Name PORTA
Reset X X X X X X X X
Type RW RW RW RW RW RW RW RW
Bit Name Function
7:0 PORTA PORTA
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12.5.4. TRISC 0x87
Bit 7 6 5 4 3 2 1 0
Name o] o] TRISC[5:0]
Reset o) o) 1 1 1 1 1 1
Type RO.0 RO.0 RwW RW RW RW RW RW
Bit Name Function
7:6 NA G B
PORTC L
5:0 TRISC[5:0] 1= -
0= ¥
12.5.5. PORTC 0x07
Bit 7 6 5 4 3 2 1 0
Name o) 6] PORTC[5:0]
Reset o) o) X X X X X X
Type RO.0 RO.0 RW RW RW RW RW RW
Bit Name Function
7:6 NA G B
5:0 PORTC[5:0] PORTC
12.5.6. WPUC 0x93
Bit 7 6 5 4 3 2 1 0
Name o] o] WPUCI5:0]
Reset 0 0 0 0 0 0
Type RO.0 RO.0 RwW RW RW RW RW RW
Bit Name Function
7:6 NA G B
PORTC :'t L
5:0 WPUC =a
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12.5.7. PSRCA’ 0x88
Bit 7 | 6 | 5 4 3 2 1 0
Name PSRCA
Reset 1 1 1 1 1 1 1 1
Type RW RW RW RW RW RW RW RW
Bit Name Function
PORTA[7:5]
7:5 PSRCA[7:5] | 0=L0O "z w 4mA
1=L2 - Z 4 32mA
B MSCON 5B PSRCAH4W 28 © {PSRCAH4, PSRCA[4]}
00 =LO Tz 4 4dmA
4 PSRCA[4]
11=L7 - Z 4 32mA
01,10 =1L1, * zw 8mA
B MSCON 4B PSRCAH3W 28 “ {PSRCAH3, PSRCA[3]}
00 = LO Tz v dmA
3 PSRCA[3]
1n=LZ * zw 32mA
01,10=1L1, ' zw 8mA
PORTA[2:0]
2:0 PSRCA[2:0] | 0=L0O Z 4 4mA
1=LZ N zZ v 32mA
12.5.8. WPDA" 0x89
Bit 7 | 6 | 5 4 3 2 1 0
Name WPDA
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
PORTA W L
7:0 WPDA 1=a 1
=7 |/l
12.5.9. WPDC 0x8D
Bit 7 6 5 4 3 | 2 1 0
Name o] o] WPDCI5:0]
Reset o] o] 0 0 0 0 0 0
Type RO.0 RO.0 RW RW RW RW RW RW
Bit Name Function
7:6 NA G B
PORTC L
5:0 WPDC 1= 4 "
=7 [/l
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12.5.10. PSRCC 0x94
Bit 7 6 5 4 3 | 2 1 0
Name o) 0 PSRCCI5:0]
Reset o) 0 1 1 1 1 1 1
Type RO-0 RO-0 RW RW RW RW RW RW
Bit Name Function
7:6 N/A G B~ 0
PORTC
5:0 PSRCCI5:0] 0=LT T zw 8mA
1=L2 h z 4 32mA
12.5.11. PSINKA” 0x97
Bit 7 | 6 | 5 4 | 3 | 2 1 0
Name PSINKA[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
Bit Name Function
PORTA
7:0 PSINKA[7:0] 0: Normal mode
1: Hi-sink mode
12.5.12. PSINKC Ox9F
Bit 7 6 5 4 3 | 2 1 0
Name o] o] PSINKC[5:0]
Reset 0 0 0 0 0 0 0 0
Type RO-0 RO-0 RW RW RW RW RW RW
Bit Name Function
7:6 NA G B
PORTC
5.0 PSINKCI5:0] 0: Normal mode
1: Hi-sink mode
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13. EEPROM
D 256 @ EEPROM EEADR A p~ EECON1 EECON2
EEPROM b™ b U wo 5] i 9
- # - H Ty Ty vw A
EEPROM W v L™y X b A
13.1. EEPROM
INTCON GIEB (O
o GIE w1 AT 1Ty nw °

EEADR Q"

’

P WREN3/WREN2/WRENL1 T

A

B

C

D. EEDAT Q~
E

F

G

H

I

B WR I EECON2.0 WR v ~
Q b i WREN3/21 v~ 1 '

2ms H : © WR 0 WREN33a WREN2a WREN1
P v CiH4™ "

o] l‘

BCR INTCON, GIE

BTSC INTCON, GIE

LJUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR : 4 0x55

STR EEDAT W_0x55

LDWI 34H

STR EECON1 "WRENS3/2/1 1

BSR EECON2, 0 - Q

BSR INTCON, GIE - GIE 1

D 2‘

BCR INTCON, GIE

BTSC INTCON, GIE

LJUMP $-2

BANKSEL EEADR

LDWI 55H

STR EEADR W _0x55

STR EEDAT W _0x55

LDWI 34H

STR EECON1 "WREN3/2/1 1

NOP : NOP™ y )

BSR EECON2, 0 T 't pbyw EEPROM b

BCR EECON1, WREN1

BSR EECON1, WREN1

;w  WRENT a WREN3/2/1b w 1
: P WRENIT 5 WREN3/2/1 w1

BSR EECON2, 0

o b EEPROM

BSR INTCON, GIE
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1. ys Ea FH H b ~ o 27 % bbw
* 1 T WREN3a WREN2 WREN1™ Vb W D I Y BSR DNe

B T
2. E& FH v " Bw b~ EAFH |fv~® -~  WREN33
WREN2 WREN1k WE O o
3 T b :
1 2 3 4 5 6 7 8 9 10
Q1 AN AT AT A A A A A A A
Q2 N AT N A AT A A A A A A
WREN3
WREN2
WREN1 A B EECON2.0
WR_WINDOW # X
131 o EEPROM
13.2 EEPROM
0 Oy "H Q~ EEADR y EECON1 Le RD 1A
W * EEDAT EEPROM 0~ A TNw o § AEEDAT
G ev | Mo ¢ Y"H 0 1 "HQ~ SO T TA
n 0 EEPROM W D '
BANKSEL EEADR
LDWI dest _addr
STR EEADR
BSR EECON1, RD
LDR EEDAT, W
13.3. 1 g
gy EEPROM b~ 2ms v p” CPU bw A~
A
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21
13.4. f EEPROM 1
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 By
INTCON | 0x0B/8B GIE PEIE TOIE INTE PAIE TOIF INTE PAIF 0000 0000
PIE1 0x8C EEIE CKMIE LVDIE ) 3 OSFIE | TMR2IE 3 008 000-
PIR1 0x0C EEIF CKMIF LVDIF ] 8 OSFIF | TMR2IF s} 008 000-
EEDAT OX9A EEDAT[7:0] 0000 0000
EEADR 0x9B EEADR[7:0] 0000 0000
EECON1 0x9C 3 3 WREN3 | WREN2 | WRERR | WREN1 3 RD --00 x0-0
EECON2 0x9D 3 3 ) ) 3 ) 3 WR | o 0
13.4.1. EEDAT ~ Ox9A
Bit 7 6 5 4 3 2 1 0
Name EEDAT[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
13.4.2. EEADR ” 0x9B
Bit 7 6 5 4 3 2 1 0
Name EEADRJ[7:0]
Reset 0 0 0 0 0 0 0 0
Type RW RW RW RW RW RW RW RW
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13.4.3. EECON1 - 0x9C
Bit 7 6 5 4 3 2 1 0
Name 3 3 WREN3 WREN2 WRERR WREN1 ) RD
Reset 0 0 X 0 0
Type RO-0 RO-0 RW RW RW RW RO-0 (We
Bit Name Function
7:6 N/A G B~ 0
EEPROM Qa3
5 WREN3
WREN23 WREN1 , a
EEPROM Qa2
4 WREN2
WREN33 WREN1 , a
EEPROM Q B
3 WRERR 1 EEPROM 0 = B T
0 EEPROM
EEPROM Qa 1
2 WREN1 WREN3-1=111 '"H ® EEPROM ~ NBOC 0
WREN3-1=i 1 v° » EEPROM
1 N/A G B~ 0
EEPROM Lg
B 7 Q 0
0 RD
Q1 "W EEPROM
Q0 b °
13.4.4. EECON2 - 0x9D
Bit 7 6 5 4 3 2 1 0
Name ) ) 3 ] ) 3 ) WR
Reset 6] 6] o] 0
Type RO-0 RO-0 RO-0 RO-0 RO-0 RO-0 RO-0 RW
Bit Name Function
7:1 N/A G B~ 0
EEPROMQ LB
b
1 EEPROM T
0 WR 0 EEPROMb &6
Q b
r W EEPROM
Y Y
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FT60F12X/FT60F11X

14.

”
14.1. 1
b 6ééééeééeécéecéecéeéceeéeeeéeecéeéé-40-+85C
U Eéeééeéeécéeécéeéeeéeéecececeeeéecée -40~-+125C
1éééééeééééeééééeéééeecééeéeéééVss-0.3V-Vss+6.0V
) - 1éééééeééééeéééeeéééeeééééé Vss-0.3V-Vppt+t0.3V
14.2. 'Y [ HIRCE
& vy @ T vy @ {8 o/
%o 15.84 16 16.16 MHz 25T, V pp = 2.5V
i 8 +4% 3 K} -40~85C, V pp = 2.5V
A7 -1.0% 8 1.5% 8 25C, V pp = 1.9~5.5V
lire b 3 51 8 eA 25C, V pp = 3.0V
: 3 25 8 es 25C, V pp = 3.0V
(1) G v” “ A
143.°Y [ LIRCE
v f W |7; W 32kHZ s W 7. W 256kHzA
OSCCON T LFMODB L* 0w 32kHz " 1w 256kHz A
& v @ T v @ y 8 o/
30.4 32 33.6 kHz 25€, V pp = 2.5V
i -2.0% 5] 2.0% d -40 ~ 85T, V pp = 2.5V
At -3.5% o} 1.0% o} 25C, V pp = 1.9~5.5V
lre b 2.0 d eA 25T, V pp = 3.0V
. 46 ] es 25€, V pp = 3.0V
(1) G v” “ A
88 20199-25
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144. v 4 ¢ I LVRE
& v @ T v @ {8 o/
e B 3 13.54 3 gA Voo = 3.3V
1.94 2.0 2.06
2.13 2.2 2.27
2.42 25 2.58
Ve LVR v 2.72 2.8 2.88 v 25C
3.01 3.1 3.19
3.49 3.6 3.71
3.98 41 4.22
LVR delay 8 125 157 es 25, V pp = 1.9~5.5V
s G v * A
145.y 44 I LVDE
& y @ T y @ {B o/
lvo b 3 21.4 3 gA Voo = 3.3V
1.94 2.0 2.06
2.33 2.4 2.47
2.72 2.8 2.88
Vo LVD v v 25T
2.91 3.0 3.09
3.49 3.6 3.71
3.88 4.0 4.12
LVD delay 3 125 157 €s 25C, V pp = 1.9~5.5V
1 G V> * A
14.6. p ‘ [ PORE
a v 1 v i B D/
lbor b 8 140 3 nA 25€C,V pp = 3.3V
Vror 8 1.65 3 Y 25C
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14.7. 1/0 PAD
a v 1 v \ B D/
Vi 0 3 0.3* Vpp
Vi 0.7* Vpp 3 Voo
-1 3 1 gA 5v
LO o] -4 o]
(source) L1 o] -8 o] mA 25T, V pp =5V, Vou = 4.5V
L2 ) -31 3
Normal o] 56 o]
(sink) mA 25T, V pp = 5V, Vo = 0.5V
Hi-sink o] 79 o]
3 21 ) k q
Yl k) 21 3 k q
c 1T G v * A
14.8. ¥ I 1op€
a Sysclk Y @Voo yB
2.0V 3.0V 5.0V
16MHz 3 1.019 1.071
8MHz 0.535 0.776 0.807
4MHz 0.374 0.450 0.465
" lop mA
2MHz 0.226 0.275 0.282
1MHz 0.153 0.190 0.195
32kHz 0.024 0.032 0.033
w " Sleep, WDT OFF, LVR OFF" , Isg 3 3 0.14 )
w " Sleep, WDT ON, LVR OFF~ 3 3 2.12 ) oA
w " Sleep, LVR ON, WDT OFF~ 3 3 13.74 3
w " Sleep, LVR ON, WDT ON~ 3 3 15.64 3
S G v ” A
'
1. y 25C°
2. pY O 6 ~ W [0
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14.9. AC T

a v 1 \ ¥y B D/
2T 125 o] o] ns
HIRC
4T 250 o] o] ns
5 " Tis
2T 61 o] o] €s
LIRC
4T 122 o] o] €s
(Tins+40)/N [5) ls) ns N= Ne v
TOCKI ~
207 ~ 7 4 & 2567
B G "~ Tore™ d 4.2 s} ms 25N, PWRT disable
B I - TMCLRB~ 2000 [5) 5] ns 25N
WDT ~ Twor 5 1 5 ms Ne , WDTPS<3:0>=0000
' - P y' T=-40~85N~ Vpp=1.9~5.5V.
14.10. )
‘ L G v b a * A

14.10.1.b Voo~ oo vs Fred® Ta=25C ~

20 e o e o |

lop(mMA)

Fosc(MHz)
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14.102. b Voo~ lsg ~ f
0
E T T il
=
e
5
(&
O A0
& e 55/
7]
e 3, 3N
s } OV
-40 -20 0 20 40 60 80 100
Temperature(C)

14.10.3. HIRC vs Vpp Ta=25C "~

Fosc (MHz)

17.0

16.5

16.0

15.5

15.0

----------------------------------------------------------------------------------------------------

1.0 2.0 3.0 4.0 5.0 6.0

Voo(V)
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14.10.4. LIRCvs Vpp Ta=25T "~

34 g N A pTTTTTTTmseeeeeeees pTTTTTTTmseeeeeeees :

B A A i i |

Sosc(kHz)

78 : : i i i
1.0 2.0 3.0 40 50 6.0

Vio(V)

14.10.5. loy (level -4mA ) vs Vo @Vpp=5V

0T ......................................................................................
20 b
L S s T T S e
£
p — 85¢C
5
R e T S e T S 25C
—-40C
B0
-100 | | | | | | | | | |
40 41 42 43 44 45 46 47 48 49 50
Vou (V)

rev 1.06 93 20199-25



Fremont Micro Devices

FT60F12X/FT60F11X

14.10.6. lon ( level -8mA ) VS VoH @VDD=5V

T 40
E
T —_— 85°C
2
B0 25°C
i —_40C
B0
-100 i i i i i i ; . . |
4.0 41 4.2 4.3 4.4 45 4.6 47 4.8 49 50
Vou (V)
14.10.7. loy (level -32mA ) vs Voy @Vpp=5V
<
E
T — 85°C
2 | | |
| | | 25°C
. —-40¢C
R . A —
~100 | | | | | | | | | |
4.0 41 4.2 4.3 4.4 45 4.6 47 4.8 49 50
Vou (V)
94 20199-25
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14.10.8. |o|_( Normal ) VS VoL @VDD=5V

100 Ty T T [ T T T, ” S )
o ST
T 60+ e B e
E |
S E —-40°C
_0 ]
40 S T e 25°C
— 85°C
20 ----mmde A e e ————
0 T T T T é T T T T 1
00 01 02 03 04 05 06 07 08 09 10
VoL (V)
14.10.9. loL ( Hi-sink ) VS VoL @VDDZSV
100 Ty T T [ Y AR A P |
I e e Rt e s T
T I e S s e
E
S —-40°C
=2 ! ! ! ! ! ! ! ! ! !
40 +-------- R A e e it S e W § 25°C
g — 85C
P o e S e s S
0 T T T T é T T T T 1
00 01 02 03 04 05 06 07 08 09 10
VoL (V)
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15. D |
D 37 D" Y I A
W B
BCRR, b R bB 0 0-> R(b)
BSRR, b R b8 1 1-> R(b)
BTSCR, b 7 w 01 Skip if R(b)=0
BTSSR, b ) w 13 Skip if R(b)=1
NOP b None
CLRWDT " - 0->WDT IPF, ITF
SLEEP - 0-> WDT, STOP OSC IPF, ITF
STTMD W p [ TMODE W-> TMODE*
CTLIOR TRISF W-> TRISr
STR R(MOVWF) W [ R W->R
LDR R, d(MOVF) R [ d R->d z
SWAPR R,d RA ’ [R(0-3)R(4-7)]-> d
INCRR, d R+1 R+ 1->d Z
INCRSZ R, d R+1 W 0 R+ 1->d
ADDWRR, d WL R ¥ W+ R->d C,HC,Z
R- W->d
SUBWRR, d R W R+ W 1> d C,HC, Z
DECRR,d R-1 R-1->d Z
DECRSZR, d R-T W 01 R-1->d
ANDWRR, d WL R b R& W->d A
IORWR R, d Wbt R W|R->d Z
XORWRR, d WL R WAR->d Z
COMRR, d R 1 /R->d z
. R(n)-> R(n-1),
RRRR, d R ’ C-> R(7), R(0)->C ¢
R(n)-> R(n+1),
RLR R, d R B C>RO).R()>C C
CLRW W O 0->WwW A
CLRR R R O 0->R Z
RETI T Stack-> PC,1-> GIE
RET C Stack-> PC
N-> PC,
LCALLN PC+1-> Stack
LJUMP N P N-> PC
LDWI (MOVLW) 1 [ W I->W
ANDWI | WbE I b W& I->W A
IORWI | WL 4 | W[ I->W Z
XORWI | Wt | WA I-> W Z
RETW | 1 Stack-> PC, I->W
ADDWI | Wbt ¥ W+I-> W C,HC, z
SUBWI | 7 W I-W->W C,HC,Z
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FT60F12X/FT60F11X

R(F)

w

b

I/Imm(K)

X

PC

TMODE

TRISr

HC

IPF

ITF

WDT % B

1. FT60F12x/FT60F11x
W [ OPTION

rev 1.06
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16. H
SOP8a SOP14a SOP16a MSOP10 H I7L
SOP8 !
L c
— ] i
| H H H - ( !
D D
H — ]
Dimensions In Millimeters Dimensions In 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
D 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)
0.400 1.270 0.016 0.050
d 0° 8° 0° 8°
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SOP14 '
L1
D yln
H = J 1L
— 1
' I
INDEX & TOP E-MARK. __
©1.00:0.10 DEP,8.2:0.10
/ \
E E1 '\ + }
N @2,0+£0,1 BTM E-MARK]
~ h_.,/k DEPO.1+0.05
— N
-
|
|
o] ~Js|
|—P«3
|1 al
4! mlninlininin
&1—1
Dimensions In Millimeters Dimensions In Inches
Symbol - :
Min Max Min Max
A - 1.700 - 0.066
Al 0.100 0.200 0.004 0.008
A2 1.400 1.500 0.054 0.059
A3 0.620 0.680 0.024 0.027
b 0.370 0.420 0.014 0.016
D 8.710 8.910 0.340 0.347
E 5.900 6.100 0.230 0.238
E1l 3.800 3.950 0.148 0.154
1.270(BSC) 0.050(BSC)
0.500 | 0.700 0.020 | 0.027
L1 0.250(BSC) 0.010(BSC)
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SOP16 '
/ .
LE—-! e
HHMH HHHAHAE 3
- , . +
f// "“\\
[ + |
E El \ /
ol
4
AR LI, f N
]
1 H B B H B H B &
—e— ol onzsa
®2.0+0.05 DEP 0.1+0.03/-0.05

EAB

/

Dimensions In Millimeters Dimensions In 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
b 0.370 0.430 0.015 0.017
1.240 1.300 0.048 0.051
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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MSOP10 '
Dimensions In  Millimeters
Symbol -
Min Nom Max
A o} o} 1.10
Al 0.05 o} 0.15
A2 0.75 0.85 0.95
A3 0.30 0.35 0.40
b 0.18 o} 0.26
bl 0.17 0.20 0.23
c 0.15 o} 0.19
cl 0.14 0.15 0.16
D 2.90 3.00 3.10
E 4.70 4.90 5.10
El 2.90 3.00 3.10
0.50BSC
0.40 o} 0.70

L1 0.95REF
d 0 o} 8°
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