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1. Thig

1.1, Fetk
& AEBERT AC AR At B R EFT ZORMIMH] . JAIARHE A T RN A i AN Ik 22 2R A7 5
& [fEREEVEE: -20°C ~70°C

1.2. &Gtk

1.75KW OTP F£F M 1%

128 F T HHRAE

— AN 16 7 1K s

PIANEL: 8 (it Al 6/7/8 i PWM £ g

—ANBEF LR A

14 A~ 10 51 A b BB E T

12 /N 1O 51 AT B VE Sz ) 45551 B

Bandgap HL##{}t 1.20V Bandgap Hi/E

IPEPYE: BN RC R%G#, AEHMEAT RC R #%

8 Bt LVR Efi¥5E: 4.0V, 3.5V, 3.0V, 2.75V, 2.5V, 2.2V, 2.0V, 1.8V
=ANEL I A T | R

1.3. CPU %t

B — b BT TARRE

Pt 82 MRS

KEREE AT CREASD 54

AP 58 FIHMERR AR T A HERG IR TS (] 2 bytes SRAM 1A — 2 HERR)
KR A7 B R B R R A T R o, P i A7 o B T 224 1 1) - Bk 5 ) B i (index pointer)
1O Hiuhik DA A7 i b bk 2= 5] B AR A S

1.4. HEER

JZ8P118-2N06: DFN (2*2mm)
JZ8P118-U06: SOT23-6 (60mil)
JZ8P118-S08A: SOP8 (150mil)
JZ8P118-S08B: SOP8 (150mil)
JZ8P118-2N08: DFN (2*2mm)
JZ8P118-EY10B: ESSOP10 (150mil)
JZ8P118-S16: SOP16 (150mil)

L 2K IR IR N R JEE JER JER JER R 2

L IR IR IR R AR 2

® 6 6 6 O 0 o
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2. RGBT HHER
JZ8P118 W& e ¥ AN, LL OTP NIERFfEE R CMOS 8-bit fHitbFis%. &z RISC [HI4EHy
H R RS PATE R — ML BN, N /D b H ()8 F- 18 4 T B AL F .

JZ8P118 A& — 1% 12 AR A G Bk . o, JZ8P118 ik & 1.75KW OTP F2/% W 1E L %
128 FHIELEER:, —A 16 AIREf:iT58%, P> 8 fi7 Timer2/Timer3 i1%#s (£ PWM A pligs thig ).

Touch
Controller
1.75KW OTP
&
Task <—> = Interrupt
5 5 Controller
Control o T
2 2
g E 16-bit
2 § Timer
@ . (T16)
128 bytes Y @ -
SRAM &
10 Ports
8-bit
POR/LVR K—> oo
M2
ﬁ CPU : : : : ( )
8-bit
Power @ -bi
Management Timer3
(TM3)
Comparator
Watchdog ﬁ
Timer

1. JZ8P118 R4 T HE
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3. FIMThREUAA

PA4/TK6/CIN- I'
GND/AGND Zl
3]

PA3/PWM1/TK5/CIN-

[e]
[=]

[<]

PA5/INTO/PRSTB/VPP

PAG/TK8/PA7/CS

VDD/AVDD

2N06 (DFN-2*2mm)

VDD/AVDD E|1 @ U

PA7/CS E
PAG/TKS E

PAS/INTO/PRSTB/VPP I 4

8 I GND/AGND

7 I PAO/INTO/TK?
6 I PA4/TK6/CIN-

5 I PA3/PWM1/TK5/CIN-

S08A (SOP8-150mil)

PA4/TKG/CIN- [ 1 ] [5 ] paspwmiiTKs/CIN-
GND/AGND | 2 | [7] pasinTorprsTRIVPP
PBO/INT/TK11 | 3 ] [[6] Pacitksrparics
PB7/PWM2/TK4/CIN- | 4 | [5] vooravoo

2N08 (DFN-2*2mm)

PA4/TK6/CIN- I 1

GND/AGND | 2

PA5/INTO/PRSTB/VPP | 3

6 I PA3/PWM1/TK5/CIN-

5 I VDD/AVDD

g I PAG/TKS/PA7/CS

U06 (SOT23-6 60mil)

PAS/INTO/PRSTB/VPP I 1

PA7/CS E

VDD/AVDD I 3

GND/AGND I 4

L \ "8 | PA4/TKEICIN-
3 PA3/PWM1/TK5/CIN-

6 I PBO/INT1/TK11

E PAG/ITKS

$08B (SOP8-150mil)
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PB6/PWM2/ TK3/CIN- E.u [10] PBS/PWM2/TK2
PB7/PWM2/ TK4/CIN- [ 2] (9] PBZPWM1/TKY
VDD;‘AVDDE E GND/AGND
PAG6/TK8/PA7I/CS E 3 PA4/TK6/CIN-
PAS/INTO/PRSTBIVPP [5 ] (6 | PA3/PWM1/TKS/CIN-

EY10B (ESSOP10-150mil)

pBaPWMITKI [1 1@ _/ [GE] eeatkio
PB5/PWM2/TK2 E | 15 | PB2/PWM1/TK9
PB6/PWM2/TK3/CIN- E | 14 | PB1/TK12
PB7/PWM2/ TK4/CIN- E | 13| PBU/INT1/TK11
VDD/AVDD E | 12 | GND/AGND
PATICS E 11 ] PAOINTO/TKY
PAG6/TK8 E [ 10 ] PA4/TK6/CIN-
R

PAS/INTO/PRSTB/VPP I 8 PA3/PWM1/TK5/CIN-

516 (SOP16-150mil)
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I &

; ik
AHER | mrmsn
3] T LR £
0 \(1) i A6, R B REE N, 55 b
PAG / ST/ @) st 8.
TK8 CMOS/ | NI VN
Analog Z 5] AT AR E O BEEN, NIDIR R, TER padier FFAERL 6 % LA
AT
L3 BT LR
PAS/ 10 (1) T AL 5. HESIRET LA 2 A A SRR (open drain), 85 B .
INTO/ ST/ | (2) AhHehUR 0. L ThULA MUk .
PRSTB/ CMOS T
- (3) SMmELLIBIH.
(4) ZIIHES VPP 51
31 T L £
o (1) S0 AL 4. PTRLFHETH R N B, 99 R B At
PA4 | ST/ (@ midib 6.
Zﬁ_l CMOS/ |(3) HbissrifmbmNig I,
Analog | 5| AT AR BN, 9B, 1R padier SRR 4 S M HECT 4
AThfES
31 T L £
(1) S0 AL 3. AT LT B, 99 R B At
PA3/ 10 (2) Timer2 ffj PWM %t 1.
fﬁgl’ ;gg/ (3) fulfiitit 5.
c (4) KBRS I,
CIN- Analog ‘ .
5 AT DARCE AN, IR, WA padier ZEERAL 3 I HECT
AT
31 T L £
o (1) 30 AL 0. AT BELT 52 NN B, 99 o LR
PAD / ST/ |(2) SMESCRINTE 0. _EThuv R IR #s o fub 2 rho .
Y CMOS/  |(3) At 7.
Analog | 5| AT LARCE IBSUGN, SRR, 7 H padier ZEEML 0 T4

VNI
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B & :
SMEH %%ﬁ%@ i
I 3 T L £
o (1) 50 B AL 0. ATRERF ST E o A B, 59 b B B R
PBO / ST/ |2 AMHIE 1. LIhR T B nl fih i o
ﬁzz’ CMOS/ |(3) i 11
Analog  |i%3| JAT LIRC B B, TR, S pbdier 2EAERML 0 MM
AT,
I 3] T L £
10 N1y s BB 1. TR BB SRR, 5k e R
PB1/ ST/ o) s 12
TK12 CMOS/ " . NI . . , N W 4 e St 2 fef
Anslog A AT DURCE RN, R, 15 pbdier 2FAEER0L 1 LA H AT
AT
B3] BT LB 4 -
o (1) 501 B AL 2, ARSI E o A BR A, 59 B R
PB2/ ST/ |(2) Timer2 fts PWM fit.
PV_I\_/}?; / CMOS/ |(3) fil#ifzsd 9.
Analog | %3 AT LARCE ARG, SR, 15 pbdier 2R 2 S5 TR
AT,
B3] BT LB 1 -
10 (1) 301 B A 3. ATAERF BT BE N BRI, 59 E B R
PB3/ ST/ (o) s 10.
TK10 CMOS/ o~ L gan NN ; . \ L SRR o
Analog 1% 5| BT CABC B ONARAEN , i DR EE, VB pbdier BRAAERAL 3 P A
AT
Ik 3] T L £
o (1) 0 B AL 4. ARSI E UM SR, 59 E b B R
PB4/ ST/ |(2) Timer2 iti PWM%fith.
PV'I\'IIZ/I‘I1 / CMOS/ |(3) fildites 1.
Analog | %31 AT LARCE ARSI, RIR T, 15 pbdier FFEEL 4 ol KM
AT
Ik 3] T L £
o (1) 30 B AL 5. ARSI E o B, 59 b B Rt
PB5/ ST/ |2 Timer3 fty PWM it
Pﬁﬁf’ CMOS / |(3) filkitictt 2.,
Analog |i%3] AT LARCE AR, AR, i pbdier 2L 5 % HHECE

AIfig

Page 11




12 fldsigE OTP B 5 #

I & .
5| 42 %% %ﬁﬁ;@ﬂ iR
U1 AT AR A
(1) 301 B4 6. ATARSF B e Mo SRt 55 1R LR
PB6 / 10 (2) Timer3 [¥] PWM f#ith .
PWM2 / ST/ |3) it 3.
gﬁj’ i":;’lfg’ (4) LSBT,
ZG| ] DAEC E oA, D IR I, 1A pbdier TR 6 SCHH H AT
AT
Uk 51 AT AR A
(1) 30 B AL 7. AR BELH B ot A Bk, 59 e LS
PB7 / 10 (2) Timer3 {1 PWM % it .
PWM2/ ST/ \@3) st 4.
E’T:’ i":;’lfg’ (4) LB SR AN .
Z5| ] AR E oA, R D IR I, 1S pbdier TRAEAAL 7 SC P H AT
AT
o |[LIBETLR
PA7 / ST/ (1) I AAL 7. PR BT BOE A B, 59 B s A
cs CMOS/ |(2) AMiBHZ .
Analog 3% 5| T ARG E A CS, AR, 1M pbdier ZEasfy 7 KA T MATIRE |
VDD: #IEHIE
VDD / VDD, |AVDD: HLHLIEHE
AVDD AVDD |VDD & IC HJ, 1 AVDD JefdlliE i & . 7£ IC %, AVDD 5 VDD %
7t — 2 (double bonding), T #MBAFIE T
GND: i i
GND / GND/ | AGND: MLt
AGND AGND  |GND 72 IC 5|, 1 AGND 2t izt s . 78 1C P&t AGND 5 GND

#7E — g (double bonding), i AMEB A IE 1.

EE: 10: fAfth: ST: MRl k& %iA; Analog: EMHIAGIE: CMOS: CMOS HifILHEN,
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4. BHEBESEHE

4.1. BERXHKBSEE
TG SRR WA AN, BT Vop=5V, fsys=2MHz 2 %/ F3k/5.

5 iR w/AME | BEUE | BKE | B %4
Vop | LAEHE 2.0* 5.5 V| * 2T LVR A%
LVR% |fKHESEAMAZE -5 5 %
ALl (CLK)* =
IHRC/2 0 8M Vpp = 3.5V
fsys  |IHRC/4 0 4M Ha Vop = 2.5V
IHRC/8 0 2M Vop = 2.0V
ILRC 61K Vop =3V
lop TAE R 0.5 mA | fsys=IHRC/16=1MIPS@5.0V
50 UA |fsys=ILRC=55KHz@5.0V
lpp |FRELHIR il stopsys 4 E) 14 uA Voo =5V
1.0 VDD =3.3V
2 O (ESS A
lps ﬁ%j%%lﬁl;:cﬁﬁ stopexe fir v BL#) 5 uA |Vop =3.3V
Vie AR R 0 0.1Vop | V
A o 0.8 Vbp Vb PA5
Vi[RI 0.7 Voo Vo | Y lEeiom
1O i E IR CIEHHr )
PB4/PB5 42
PA7 26
PA5 19
Others 14
loL O H T (kD mA | Vpp=5.0V, Vo,=0.5V
PB4/PB5 8
PA7 9
PA5 19
Others 5
1O #r i IRAN HL L CIEH )
PB5 30
PA7 19
PA5 0
loH Others 10 mA | Vop=5.0V, Vor=4.5V
1O i Hi DX Zh HL L (kA D
PA7 5
PA5 0
Others 3
Vin \HIE -0.3 Vop+0.3 | V
ling piny | 51 VD LR 1 uA |Vop +0.3=Vn= -0.3
Ron I 110 KO Vpp=5.0V
200 Vop=3.3V
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ikl P B/ME. | BEE | BXME. | B A

15.76* 16* 16.24* 25°C, Vpp =2.2V~5.5V

. ] . Voo =2.2V~5.5V,
fre | BSOS IHRC Hi% * 19.207 1 167 ) 16807 |\ | 20ec <Ta<7o0Ct

Vop =2.0V~5.5V,

13.60* 16* 18.40*
3.60 6 8.40 -20°C <Ta<70°C

fiLre ILRC #iZ * 55 KHz
tinT HH B fbk o 7 30 ns |Vop=5.0V
8192 misc[1:0]=00 (%il)
ILRC
| " N 1 4 isc[1:0]=01
twor | B | JH0EI Vi Y (] 638 clock m!SC[ 01=0
65536 period | Miscl1:0]=10
262144 misc[1:0]=11
tsep | RATTHLES[H] 50 ms | @ Voo =5V
trer | SMERSL AL B 120 us |@ Voo =5V

*RESHR AT S HE, ARSI
* PRSP R R AR . ISR IR SR R IR, M R (A R A S Bl B ) 2 AV A

4.2. %N KETEE

O  HIUFHIE . 2.0V ~ 5.5V
* K HLEARERER 5.5V, AT REK AMERIBER IC.
O  HIANHIE. ... -0.3V ~ Vpp +0.3V
L B (=3 - S -20°C ~ 70°C
@ R 150°C
O R E e, -50°C ~ 125°C
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4.3. IHRC X5 VDD X ZMLEE (KR 16MHz)
IHRC Freq. Deviation vs. VDD
0.50
0.25
g N
S 050 P
g 075 // ——|HRC|__|
] -1.00 7
-1.25
_1-50 | | | | | | | | | | | | | | | | | | | | |
18 24 3 36 42 48 54 6
VDD (Volt)

4.4. ILRC #iR5 VDD X R L& H

ILRC Freq. (KHz)

ILRC Freq. vs. VDD

65
64

63

62

e i

29 ¥

——ILRC

58 /

of p

56
29 :

2 24283236 4 44485256 6

VDD (Volt)
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4.5. IHRC MESHEHRAMLE (B#ES] 16MHz)

IHRC Temp. Drift
3
——VDD=5.0V
2 [ —=—VDD=4.0V /
1 VDD=3.3V X
VDD=2.5V /"j//
e O - ——VDD=2.0V /7'
£ /
O
-2
-3
_4 ! ! ! ! ! ! ! ! ! ! ! !
-35 -30 -20 -10 O 10 25 35 45 55 65 75 85
Temperature (degree C)

4.6. ILRC X S5HEERAMLE

ILRC Temp. Drift

70

| ——VDD=5.0V
68 - —=—vDD=4.0v _ :
66 VDD=3.3V &
64 H VDD=2.5V A
N 62 |- ——VDD=2.0V 4//7 sl
= 56 W
54
52 ﬂ/*/*
50 | | 1 1 1 1 | | 1 1 1 1
-35-30 -20-10 O 10 25 35 45 55 65 75 85

Temperature (degree C)
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4.7. T/EHH vs. VDD 5 R G4t = IHRC/n RRHLER
> R
pa0 [A]fF (1) Bk B PRI #% .
JEH: Bandgap, LVR, IHRC.
ZH: t16 T 2%, iy, ILRC, ffEThes, H 10 5 HARS.

IHRC/n vs. VDD

1.4 [ —e—IHRCR2
—+—IHRC/4
1.2

—=—IHRC/8 /
1 IHRC/16

£ gg | ot Pl
E 06 .,,/"’///' fff*”’f:;:if,
3 04 ‘*”’*’fﬂff:—
0.2 = e
5 . . . ‘ . .

2 25 3 35 4 45 5 55
VDD (V)

4.8. TYEHH vs. VDD 5 R Gif 4P = ILRC/n <A BHZR &
> & %A
pa0 [a]FF(1s) &1k B #L
J2 . Bandgap, LVR, IHRC.
ZR: t16 T 8%, ik, ILRC, ffEThee, H 10 5IHIAES.

ILRC/n vs. VDD

50 [ —=—ILRCNH
—s—ILRC/4 /./.
45 —+—ILRC/16 /
k
30
o il
25
=

2 O | | | | |

Current (UA)

VDD (V)
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4.9. 10 5| LR FHPT &R E

Pull High Resistor

600 [

s b e
400

300 AN

200 \\Mﬂ
100

Resistor (K ohm)

4.10.10 5| f% H B IS I (lon) 5 E LR (o) B 2R B
( Von=0.9*VDD, Vo.=0.1*VDD )

loH vs. VDD (Normal)

40  —a—pa7 |
35 | —e—others
30 PB5

loH (mA)

VDD (V)
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loH vs. VDD (Low)

8
7 —a— PA7
—+— Others
=1 PB5 /"/.
' 5
é 4 /./ =
i / ]
o3
2
1 /I/
,T_____..--""VH-_
0 1 1 1 1 I 1
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VDD (V)
loL vs. VDD (Normal)
B0 —m— PAT
50 H —e—otherlO
PB4/PB5
__ 40 H ——PAS5
<
E
= |
o

loH (mA)

0 1 1 1 1 1 1
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VDD (V)
loLvs. VDD (Low)

25 —a—PA7

—e—other IO o
20 H PB4/PB5

——PAS5

3.0

35 4.0
VDD (V)

4.5

5.0

5:5
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4.11.10 5| %\ = MK B A BB (Vi Vi) B 28

Vih, Vil (mV)

Vih, Vilvs. VDD
4.0
35 L —e—Vih other 10 /l
; —=—Vih PA5
30 H Vil PAS
2 5 |1 —==Vil other IO
20 / ‘ j—’”
15 ) //

2.0 2.9 3.0 3.5 4.0 45 5.0 5.5
VDD (mV)
4.12. # B EL R (Iep) 128 L B3R (Ips)
stopsys power down current vs. VDD stopexe power down currentvs. VDD
o 35 \
- 0:7 || —+—stopsys o 30 || —e—stopexe //
$ 06 // T 25 7
Z 05 — S 20
cC —
o 04 — E e =
5 03 s /
0 02 =" 3 10
0.1 05
00 . ‘ ‘ ‘ ‘ . 00 | | | | | L
20 25 30 35 40 45 50 35 20 25 30 35 40 45 50 55
VDD (V) VDD (V)
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5. ThREMER
51. BFHF - OTP

OTP (—XKMF I P WAF R ICEPAT AR T8 4. OTP T WAZ o] DL 50E, B
W, FEAFWAND, A2 )5, FPPO MIiGHNE N 0x000 {REE %4 RS, AL & 0x010, JZ8P118
1) OTP F2 /7 W AT 2 8 N1.75KW Wik 1 iR, OTP A7 M HhhE“Ox700 ~Ox7FF L2514, M 0x001 F| 0x00F
FIN 0x011 51 Ox6FF ik 4% 6] 2 FH 7 (A 45 [

Hi ik TiRe
0x000 HF+ FPPO £1{i, goto EFfE/F
0x001 AP RFRX

Ox00F H PR X
0x010 b N i
0x011 H PR X
Ox6FF PR X
0x700 ARGMEH

Ox7FF ARGfEH
* 1: BFEHNAEH

5.2. BIERF

JFHLE, POR C(EHEAD) RFHTEA JZ8P118, 1EH FFHLFIIFHLE AL 3000 4> ILRC B4 E#. 7
RIS, AR b G IR R e, TRV PR 2 for, H tsee A& FFHLE .

HYER: LR, VDD HEAIUERIA KT Veor, MCU A &85 .

Program
Execution

Boot up from Power-On Reset
2: LA
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5.3.

5.4.

5.4.1.

5.4.2.

BIEAfE2 — SRAM

YA T LR F B A . B T AR Ah, Bk 2k v] DT R B2 By A Bdis fe i, DLK
HERR N AT

HERR 8 UAE SR At 2% LT, MERRIRET & WAEMERR R BT 27 A7 2%, I P ol (MG F I B AT & SOBMIRTE, HER W
5 HERR IR T R, P n] DLah 25 B HE AR

TR A, B g o] DU VEBE e R L e B k. AT BB s A7 i 2 vl DL 24/ %
BHEER, IXUTRHEAEETE A A S RIS AE 2. M TFEeEEE R 8 AL, JZ8P118 T 128 7 Kk (7
il f #0RT LA FH 1] 3 A7 EUH A B

% 28 A BT B

JZ8P118 A W Mk 2% Bk - N #F = il RC HR % 28 (IHRC) A4 BB A HIR % 2% (ILRC), X Mk % % 7] LA
Iy B A F2s clkmd.4 Al clkmd.2 8 A . P AT DU A B AR 88 1E 8 R Gemtahis, R ay pLE
WHE clkmd 7517 3% K35 2 AN 7] H N 2R

PR SRR JERIEH
IHRC clkmd.4
ILRC clkmd.2
# 2: PG EHLL
NEFE RC IR 2 AFEIRN RC IR 2%

JFHLE, IHRC A1 ILRC #2342 0 m F . IHRC $iZRaLET ihrer A7 2R, 1B RAER] 16 MHz.
WEHE G AR R 228 7E 1% AN HARHERS IHRC FIAZAT AR 2 DK B e A AR IR B T s A VA% . 1 2 i
IHRC #iF Vop. & EZE .

ILRC IR 2R/~ T2, Ad FH A eEL Y b T AR i 22 S = AR RS, 155 2% B HL AR M RS S
AN N FH 7 RO VR A PR AR 72 b
IHRC K:#k

FERS P AR, RERGE R (0 IHRC SR ECA R BER RO A, JZ8P118 241t IHRC B AR FRIX
BeIE R, RCHEDRETT AR P R P B R, RIS IX AN A A S FH AR P AR B .

R 2N ps :
.ADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Vopo=(p3)
p1=2, 4, 8, 16, 32; [ LR HLA[RI ) R Gy 4
p2=14 ~ 18; UK HELS i BIA R MR, 16MHz 2 H e
p3=2.3 ~ 5.5; H ELZEAN[A] Y LA Ho s T R ARSI 22
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5.4.3. IHRC $ARAEF R Gibtoh
P HwIFERFN, IHRC SR KUERN RGN £ FETNUNZER 3 AT

SYSCLK CLKMD IHRCR #id
O SetlHRC/2 | =34h (IHRC/?2) HRHME | IHRC R#EF] 16MHz, CLK=8MHz (IHRC/2)
O SetlHRC/4 | =14h (IHRC/4) AR | IHRC BEF] 16MHz, CLK=4MHz (IHRC/4)
O SetlHRC/8 | =3Ch (IHRC/8) HRHME | IHRC K#EF] 16MHz, CLK=2MHz (IHRC/8)
O SetlHRC/16 | =1Ch (IHRC/16) | fit#t | IHRC K#EF| 16MHz, CLK=1MHz (IHRC/16)
O SetlHRC/32 | =7Ch (IHRC/32) | HH#E | IHRC K#EF| 16MHz, CLK=0.5MHz (IHRC/32)
O SetILRC = E4h (ILRC /1) ARt | IHRC &#EF] 16MHz, CLK=ILRC
O Disable &S BHA | IHRC Ak, CLK Apis

% 3: IHRC #iZ M U 1% 1

HH, ADJUST_IC 2IHUG 5454, LMERGITHURREVCE RS, BPAAEES AN OTP Mm%,
IHRC FERBHERIFT 2T LUR, ERASHEIT 1. WERA IS T ARRIEREHELI, JZ8P1181) &
ORI NS M AF . PUN o AN FE B IESOT LS, JZ8P118 $i4T thar & Ja (R :

(1) .ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
JHLE, CLKMD = 0x34:
¢ |IHRC #%7E Vop=5V I##ES] 16MHz, JfH IHRC #ibk 2 5 H 1)
& Z4N 4= IHRC/2 = 8MHz
& FEIVMITEEEH, ILRC JHH, PA5 5] 2 m A

(2) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vpp=3.3V
JFHLJE, CLKMD = 0x14:
¢ IHRC $i%AE Vpp=3.3V WS 16MHz, F+H IHRC Bl s i
& A4 #h= IHRC/4 = 4MHz
& EIVitE#s=H, ILRC BH, PA5 3|2 AR

(3) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vpp=2.5V
JFHLJE, CLKMD = 0x3C:
¢ |HRC #iRAE Vpp=2.5V KHEF] 16MHz, JfH. IHRC #ibk 2 5 F 1)
& Z4iH 8= IHRC/8 = 2MHz
& EIVitE#s=H, ILRC BH, PA5 3| 2 AR

(4) .ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=2.3V
JFHLJE, CLKMD = 0x1C:
¢ IHRC $i%AE Vpp=2.3V W #ER] 16MHz, F+H IHRC Bl s FH i
& Z4iH8h= IHRC/16 = 1MHz
& FEIVMITEEEH, ILRC JHH, PA5 5] 2 im A

(5) .ADJUST_IC SYSCLK=IHRC/32, IHRC=16MHz, Vpp=5V
JFHLJG, CLKMD = 0x7C:
¢ IHRC #li4E Vpp=5V S| 16MHz, JfH. IHRC b2 s
& A% = IHRC/32 = 500kHz
& EIVitE#s=H, ILRC BH, PA5 3|2 AR
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5.4.4.

(6) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vpp=5V
JFHLJE, CLKMD = 0XE4:
¢ |HRC #RAE Vop=5V IHER] 16MHz, 1 H. IHRC #RHe 4% i
® ZRGHEN =ILRC
& EIVitE#s=H, ILRC BH, PA5 3|2 A=

(7) _.ADJUST_IC DISABLE
FFHLIG, CLKMD ZFffdeis i i CERAThED:
¢ |IHRC ¥AHRHMEI H IHRC &= .
® RGHIF=ILRC
& EIVMAIFEEEH, ILRC EH, PA5 5] I AR,

ARG LVR FEAEAL

Ak E IHRC 8i3 ILRC, JZ8P118 HINt4h RS MMAHER, K 3 fix:

clkmd[7:5]
HRC =2, 4, =8,
ok ——* =16, =32, =64 L
M
g System
ILRC =1(default), -4, . —» clock
clock {+1ﬁ, +6}4 St

3: RGN BPEIT

i3 AT DAEAS R B/ R N IEFEAS R R G Bl 38 A9 R e B 5 LR L AT LVR 2R R 25 5ok
AR RGARGE . LVR IEEHERR ARG B RE Pk $E, AFRRZEN BN LVR &, ESHE 4.1 HRS
Il Y R IR A HL
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5.4.5. ARG TIH

IHRC e Ja, ™ AT HE EOR I 3 GE i 23 (R0 53 m] R 2 BN D) #e R G BhoR Ak 2 e e e D)
Feo AL, JZ8P118 1 RGN B REE B @IS ¥ e % A7 a5 clkmd {£ IHRC M ILRC Z [ D). {EBEFFAT &
clkmd 2 )5, RGBTV MR . EER, ETWRE clkmd FESE, ASRERIN 3 H R R B
PEEELER, RIXEEH] RN E LA AERE S, S0 IDE LRSKREY” -> T -> “IC it > G fr
A48 -> CLKMD” .

Bl 1: RGHE ILRC ¥J#3] IHRC/2
/o REHTEE ILRC
CLKMD.4

= 1; /N SEHHF IHRC, HLEEFHTFILEES
CLKMD =  0x34; )  UJ#F] IHRC/2, ILRC PEEHFXE =M
/ CLKMD.2 = 0: // ILRC ALl /]

Bl 2: RGP IHRC/2 V)43 ILRC
/I REGHTEE IHRC/2
CLKMD

=  OxF4; /  UJ#F ILRC, IHRC FEEHIXE (ZH
CLKMD.4 = 0; // IHRC HBIXE (]

Bl 3. RGHEN IHRC/2 ¥)#:3] IHRC/4
/ RBLREE IHRC/2, ILRC X425
CLKMD =  0X14; /  UJ#3F) IHRC/4

Bl 4. 0 FEE OB RGO R IR 8%, RG24
/N REGHEE ILRC
CLKMD =  0x30; / PEEMILRC L) IHRC/2 [al ] ILRC #ei% #%
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5.5. L&A

JZ8P118 W B —/MElLFELE2s, K 4 Fios Ee e i@ vh R MR . & rl LLER A 5] I 2 TR 15 5 Bl
HNEZHEEIE Vitema rEGE 5N E bandgap (1.2v)#HL# . PiAME SH#EHTELES, — DN RIERIAN, H—ANEMf
No HEB AT LLZ PA3, PA4, WE bandgap (1.2v), PB6, PB7, s NS HHIE Vinena r I
H 25 7745 gpee M3 1ARIERE. LRI IERINTT LLZ PA4 B0 Vinema r I H gpce & 47 a3 AL 0 SRIEFF .

Eeis st 4 AT LA gpes.7 iR PEREE] PAO, BEHF TGS PAO M NG IR, hiasst 1
Sumatlfe; MR ES TR EEE T, Sl Time2 MWk s 4ffitk (TM2_CLK) KA. H4h,
G52 R AT H gpee.4 EFE. Phie 45 T LU R A= i 5 sodt gpee.6 s k.

16 stages
AL 8R
gpcs.4=0
gpcs50 || o0 0 _/\/\/_../\/\/—o gpcs.4=1
gpcs[3: 0] UXx ;
|
Vinternal R
gpcc[3:1] %
PA3 »000
PA4 »001 M
Bandgap » 010 U gpce.4 To request interrupt
011 X X
PB6 »100 M o) gpcce.6
PB7 »101 U R
T =l
0 . Fr> To
wux [— Timerz | ¢ PAO
PA4/CIN+ > 1 — >
TM2_CLK 5
2 gpcc.
gpcs.7
gpcc.0

4: PLELESAE 1 IR AT R

Page 26



1”4 12 fuldie OTP B #]

5.5.1. Vi] %B{}/j% EE:E (Vinternal R)

WHESH I Vinemalr 8 HUFLFTALR, " EANRR RIS E WL, gpes A7l 4 A7 5
FEHIRIEFE Vinterna R 1 i MR ARAE,  A2[3:01H] T £ P E Y IR, IR HUR KPR Vinterna R 0 552 51 1 ¢
RG> 16 554y, hAL[3:0]k kiR, B 5~ B 8 RRIUANFM FAAFRKZEHIE Vinemaire WHESHEH
JE Vintemal g F] LU gpes FF A7 &K &, 6 H A (1/32)*Vop £1(3/4)*Vop.

16 stages
/\ 8
oo o R R gpcs.4=0
gpcs.4=1
| ¢
MUX

V internal r = (3/4) VDD ~ (1/4) VDD + (1/32) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

* (n+1) « . .
\") VDD + ——— VDD, n = gpcs[3:0] in decimal

internal R =

5: Vinternal R TE/F 475 (gpcs.5=0 & gpcs.4=0)

16 stages

VDD

gpcs[3:0] =

V internal r = (2/3) VDD ~ (1/24) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

(n+1) 4

\ internal R~

VDD, n = gpcs[3:0] in decimal

6: Vintema R FEfFH2% (gpes.5=0 & gpcs.4=1)
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16 stages

A 8R

e o e 5 R / gpcs.4=0 %7

gpcs.4=1

gpcs[3:0] == MUX

v

V internal r = (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

* (n+1) *
—

1
Vinternal R = T vDD VDD, n = gpcs[3:0] in decimal

7: Vintenal R TE/F4275 (gpcs.5=1 & gpcs.4=0)

16 stages

gpcs[3:0] =———» MUX

Y = (1/2) VDD ~ (1/32) VDD

internal R —

@ gpcs[3:0] =1111 ~ gpcs[3:0] = 0000

n+1) .«
internal R = 32 VDD, n = gpcs[3:0] in decimal

v

8: Vintenal R T/ 475 (gpcs.5=1 & gpcs.4=1)
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5.5.2. fFR LR

1 1:

1HE PA3 NHFUAR Vintenal R E"JEEE?‘](18/32)*VDD fERIEHIN . Vinermal r EH LK gpcs[5:4] = 2b’00
quaﬁﬁﬁ’ gpcs [30] =4b’1001 (n=9)u?§c§lj Vinternal R= (1/4)*VDD + [(9+1 )/32]*VDD — [(9+9)/32]*VDD —
(18/32)*Vop IZHHi [k .

gpcs =0b1_0_00_1001; // Vinternat R= Vpp*(18/32)

gpcc =0b1_0_0_0_000_0; /R, TiA: PA3, IEHIA: Vinema r
padier = 0bxxxx_0_xxx; /15 PA3 0 FI A BT 1L HE (x: HIE S HE)
"

$ GPCS Vipp*18/32;
$ GPCC Enable, N_PA3, P_R; /N xx 27N, P_R CEIETAEZAZEH K

PADIER = 0bxxxx_0_xxx;

h| 2:

jﬁj’% VinternalR?‘jﬁiﬁ)\; VinternalR%%E%(zz/‘lo)*vDDy jﬁj’% PA4 %Eiﬁ)\r ttfti%%ﬁ"]%%%fi*&‘@#ffﬁ
HF] PAO. Vintemal RIEFF L EIMIBCE 770 “gpes[5:4] = 2b’10” F1 gpes[3:0] = 4b’1101 (n=13) 3% Vinternal r =
(1/5)*Vop + [(13+1)/40]1*Vop = [(13+9)/40]*Vpp = (22/40)*VDD-

gpcs =0b1_0_1_0_1101; N HitiF PAO, Vintemair = Vbp*(22/40)

gpcc =0b1_0_0_1_011_1; N RBEERH, TIFIA: Vinternair, IEFIA : PA4
padier = 0bxxx_0_xxxx; /121 PA4 F0F A BT IEgHE (x: H1Z 7 HE)
"

$ GPCS Output, Vbp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; // N R (HZUIANBHIZHEHIE, P_xx ZILEWMA

PADIER = 0bxxx_0_xxxx;

TR 24 GPCS i&# Output | PAO firthiny, 1758500 PAS frti DiRe = 25mi, (2 IC ZIERKI, Frid
AR B R T R
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5.5.3. {fFLLEEEA Bandgap 1.20V

Wi Bandgap 2% HU A s il DASRAE 1.20V, ‘B n] LA S AN B R L 7K. 1% Bandgap 2% HiJk
Al LR i N B FIERIN Vintenal R EEEE e Vinternal R FTHLYEZ Voo, FIFH AR Vinternal r B KA Bandgap
SR E R, AT PAAE Voo I E. R N (gpes[3:0]113t#]) s2il Vinema REGZEIE 1.20V, #4 Vop
(r H ek T U R A A
#F Case 11fi5: Voo=[32/(N+9)]* 1.20 volt;
#F Case 2 i%: Voo=[24/(N+1)]* 1.20 volt;
#T Case 3 i Voo =[40/ (N+9)]* 1.20 volt;
#F Case 4 ifi%: Voo=[32/(N+1)]* 1.20 volt;

f& i

$ GPCS Vbp*12/40; // 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; // BANDGAP Z7#iA, P_.R CHEIEFMALNISHELEIE

if (GPC_Out) / B, 5% GPCC.6

{ /25 Vop AF 4V it
}

else

{ /25 Voo /NT 4V BT
}
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5.6. 16 L1+ (Timer16)

JZ8P118 E— 16 AL fFiT4as (Timer16), THEsH 8Pk B T R4 8 (CLK), P = Ak i
B (IHRC), WEBEHIRS S (ILRC), PA4 Fl PAQ. 7EIXF| 16 frit e 2w, 1 Ao ARE R St i o
IR+, w4, +16. +64 PEFE, 1EIPEGEETE K. 16 fritEes Hasrm Bitg, s E T LU stt16
BAKREE, MITEESIEMEW T LRI 1dt16 $54 752 SRAM FHE 745 -

16 DLt E s B A Wi SR oy CLdE 16 (Lt g as FAL[15:8 Rk FE, HWrER vy DL B FHiffil & 50F BRIl &,
E AR 5% integs.4. Timer16 fiBHE WK 9 fir.

stt167 S
t16m[7:5] | BuEfAER
t16m[4:3] ”
# l Idt16:#4
CLK EZ Pro.
Fosc | ol Bl slscamr | tot L o mumus
LA ™ s ==
ILRC £} 14
PAO oy
PAd 16, 64
Z||f
fi115~4i18 F . .
T B
— 5 | or |_ 2‘%@2%@
#| |
t16m[2:0] T Y
integs.4

9: Timer16 fHELLAE

2 Timer16 B, Timer16 [iEvEE XAE.inc X . A =A2F0ke X Timer16 HIfEH . E— 1S4
FHRE X Timer16 W EMJR, 28 - ANSEUEH RE X iss, e —NSH0EE Wi, VE T

T16M IO_RW 0x06

$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, X, ILRC, PAO_F // 15 par.
$ 4~3: /1, /4, /16, /64 // 2" par.
$ 2~0: BITS8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 // 3 par.

FH AT LUK IR RGBSR R E X T16M 23, 7', BE24] 1752 % IDE 8“3 - {FH FHt— IC
M - AN - T16M”:

$ T16M SYSCLK, /64, BIT15;
I &+ (SYSCLK/64)* Timer16 B &, 2M6 ANETERE = AR — Ik INTRQ.2=1
Il i Z4i0 40 System Clock = IHRC / 2 = 8 MHz
/I ) SYSCLK/64 = 8 MHz/64 = 125kHz(8us), Z1&: 524 mS F=4—ikX INTRQ.2=1

$ Ti6M PAO, /1, BITS8;
/118 PAO 24 Timer16 B8R, 4F 289 AN B 17~ 4 — X INTRQ.2=1
11 B 512 A PAO I8 R 1 4E — 1 INTRQ.2=1

$ T16M STOP;
I/ =1F Timer16 i3k
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5.7. B THiH5iss

BN, N ROk B N EMRIRZ 4% (ILRC). T MM misc 247 sk, w] LABCE DU A
A TV R, B2
€ X misc[1:0]=00 (EKiL) If: 8k ILRC i
€ imisc[1:0]=01 if: 16k ILRC i 4 i 1]
€ imisc[1:0]=10 iif: 64k ILRC 4 1]
€ i misc[1:0]=11f: 256k ILRC i 4 J&] 3]

ILRC [l A nT RERIY T il iR 4k, R R TARRETERIR 2, G LA 2. o
THERGE R ENIEZ )5, AT TSR S it 258, B EE T Tt S B, U R Gt B
M2 JEfEFHSZRD wdreset $5 2 THE & 11114,

HE T BN, JZ8P118 K EAIFE s T . BN FFEE 10 Fos.

VDD
BB R w tser |
|
|
| !
BT !

&I K AT
10: & 1) i it s e

5.8.

JZ8P118 4 8 ™rlkrifi:

AMERFR TR PAO / PAS

AN TR PBO

Timer16 7

Timer2 w1k

Timer3 H1lfr

GPC Hltr

P B Il (TK_OV and TK_END)

L 2R 2R 2K 2% 2R 2R 4

AP rG RIFHA H SRz s AR R sdE 1. I h R AEFAE I AN 11 B . Brd i s
Kb EALE HAEIEE AT IR AT S A7y intrq 1% . B SRAR S B E A0R] DO B THIT BT R B
FAMAZ, KPR T X274 integs FIWE . I PG RIEEJG AT B engint 152426 (5 4R+
Wi EWnz T, LAAEH disgint 184 (15 H AR WD (=HE.

THITHERR S A eIt =, Mk HHERR A A7 4% sp fR9E. mITREF TSR 16 (L9E)E, MR A4 sp
K20 NifRfF 0. tEAh, FHPATLUMER] pushaf 1517k ACC MbpEArfFasHIEEIHERR, LALLM popaf 154K
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EMHERIKE R ACC MilzEZfFast . HITHER SEIAAAERILE, £ Mini-C BX, HEMALE 5L g%
P k. FEIC gt B AT 8 SORRRIREERS, P NAT A2 fF AL B, AR k5%
7£: A[fE Code Option Interrupt Src0 5% Interrupt Src1 =41 # 4350 BT -

Inten.7
Timer3 N
output Detectt Intrq.7
»| even
Inten.6
Timer2
output Detect Intrq.6
—» event Interrupt
Inten.5 to FPPO
GPC output | Detect Intrq.5
—» event
Inten.4
TK_OV Detect intrq.4 > engint / disgint
o ic
:3;19 Inten.3 Note: “engint” and
' N\ “disgint” are instructions
TK_END Detect Intrq.3
— | rising /
edge Inten.2
T16 output| Detect Intrq.2 \
— ¥ rising /
edge Inten.1 ]
PBO Detect Intrqg.1
— > both
edge Inten.0
PAO/PAS Detect Intrq.0
» both
edge

11 PR ) s B A A ]

— B RAFW, HEAA AR 2
& FEFIMEERE AR sp AT AR TR E MR N AT
& Y sp BHERTN sp+2.
& ZRTEEY AT
& K MhE 0x010 FREL N —4%164 .

FErP TR S AL R, W DAGE B AR A intrq FUE PR AER .
HE: R INTEN 24 0, INTRQ b2 24 b W AR il % o

hWT IR SRR SR, K reti 8 IRIMIBEA IFER, H B TR 2
& )\ sp FAE AR E MR N AE B SR E R T s

& Wil sp KEEHN sp-2.

& R EZE .

& RIS R TR L
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F P D620 ER A8 R AR ) AF LAAE TR T [ B, — R T RR BN, TP IR 4 AN AR
BIREF SR A A B i, TR, A —Zh WA pushaf S 3EFE EDYAS T HERL A A7

void FPPAO  (void)
{
$ INTEN PAO; };INTEN =1; ZPA0 K2, F2EHBTER
INTRQ = 0; / &% INTRQ
ENGINT V=1 kAl /e
EISGINT VY okl a
}
void Interrupt (void) /B
{
PUSHAF /I FEE ALU FIFLAG #7748
// HIE INTEN.PAO Z#ZFEFL5EIFAIHR, ML H T LA INTEN.PA0 E245 1.
/. BI%1:  If (INTEN.PAO && INTRQ.PAO) {...}
/W% INTEN.PA0 —EFEEERE, BLATLIZ RSB INTEN.PAO, LUIIE FBHAT.
If INTRQ.PAO)
{ /I PAO BB
INTRQ.PAO = 0; // RGN H T (PAO)
}
/X : INTRQ = 0; N ZEREPBFEFR T, 716/ INTRQ =0 —X£5554
BN E B GESTEPIR A T R AL B B, BN IE R AE
POPAF /EIE ALU FIFLAG #7748
}

Page 34



(72 12 filiisE OTP M A HL

5.9. HHEMEH

5.9.1.

JZ8P118 4 =/ B R A58 UM, 20000 1B ARG, s mm U i, 1% TAE

BEAGE PT A D REHS IEF 24T IVIRAS, 4 i (stopexe) /& TEFEC LAE it H. CPU {RIFAERA M R LAZKSE T4
HPRES, 5 i ((stopsys) & R LRI A i ). Bk, 2 A& S 70 /R T MR 1) R TAE, fai it
HBFEARHARTEAE TR HAR D T R RGP ] . R 4 o i (stopexe) 15 Hi 1 (stopsys) 2 [H]
FEIRG e R 27 (RS 4R RS

STOPSYS #1 STOPEXE #X FTARGRNER
IHRC ILRC
STOPSYS {21k {21k
STOPEXE B B

K 4. BB A AR IR AR AU 2 57
B HEN (“stopexe”)

H stopexe 185t NEAHBA, HE RGN B, HRITE MIRG S ESEA S T/E. il 1A
CPU ZfF 134744, A, XF Timer16 1HE## &, WREMBEEANZ RGN 2, I Timer16 {598 %
RFFiT 5. stopexe A HAAT, MeEERETTLLE 10 M, B Timer16 iH ¥ e @ (R Timer16
P EREARZ IHRC 8k ILRC) , skbbikesmufg (F5HEm#e GPCC.7 N1 5 GPCS A 1 kb i L 45 e iz
ThEe) « RGMERIS, A VUBGREIER 12T, A BB IR E QT FoR:

IHRC 7 #ibie: &oC%, wRpE M, WA RFRHEITIRE

ILRC ki astbitl: WAREFEH, MR 7245 ILRC B30,

ARG e (FH, Ht CPU f1LigtT.

OTP W 173K,

Timer {148%: 25 Timer T4 A B 2R Goi el sl AR B b IR s fbes (52, 0 Timer {51541

B &N, PR (HA, Timer & Timer16, TM2, TM3) .

® Y-

a. 10 Toggle Mufift: 10 7EE R NI T ISP (PxC fii/& 0, PXDIER {2 1) .

b. Timer Mefi#: R (Timer) KR EPJEAE KRG B, WA THREIV B AR, RS,

c. UEESMuEE. fdFH LR, FEEIRHEE GPCC.7 N 15 GPCS.6 Jy 1 3K i H L 28 e il oy Bt
{HiEER: WE 1.20V Bandgap &% HEANEH T LA B2 D gt .

FEMEH] “stopexe” fir &I, AUCHIE 19554, 2B1M0T:

CLKMD.En_WatchDog = 0; VE b IRE )
stopexe;

N IHEAE B
Wdreset;

CLKMD.En_WatchDog = 1; NG FEREE T

Page 35



(72 12 filiisE OTP M A HL

F2IEH Timer16 Mg B “stopexe”:
$T16M IHRC, /1, BIT8 // Timer16 setting

WORD count = 0;
STT16 count;
stopexe;

Timer16 W E N 0, 7& Timer16 11411 256 4~ IHRC W05, REuHE it .

5.9.2. #HHENX(“stopsys”)

P AUR IR HIPIRES, BT RG2S 24 00 . B H “stopsys” 154, SRS HEEEN
PHBEA. 75 TiA stopsys 82 ZATE W GPCC.7 ¥y 0 RKHI LR . TNHZRK stopsys fn4 )5,
JZ8P118 A HB LIRS :

T IR % 28 A5 LA 5 A

OTP W A7 #5514

SRAM 25 745 W AR FFAAL

MeBRYE . % NECFRE R (PXDIER XFRALN 1) )10 H]#k .

SN G| BV R T AN IEHIBAT IUAESE, N 1 FRRIDRE, EABIRCZ AT, FrA R 110 SN 40
e, BRsEMmkE. WS EnRpRRm T HR:

CLKMD =  O0xF4; /N BLEREM IHRC X ILRC, XHETHF
CLKMD.4= 0; v
IHRC 2/
while (1)
{
STOPSYS; /o BABTEE

if (..) break; / RUWRLEMETHARE OK, BEEIEHETE
v B, FEEN AR

}
CLKMD = 0x34; N BLEHEM ILRC &Y IHRC/2
5.9.3. Mg

HEN R AU, JZ8P118 FTLAE U4 10 FI MK IER TAE; 1 Timer Mefi HUE H 144 A,
#* 5 1R stopsys HHIE T stopexe 44 H A U7E MR Y 2 572 o

e (stopsys) fI% FE R (stopexe) 7E L BEYR i) 2 7
1O 5| T4 T I 2% Mo i bl A A i i
STOPSYS 7 & &
STOPEXE 1 1 =
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R 5: fu AR U A R AR A R R ) 22 57

HfEH] 10 SIBARMUEE JZ8P118, padier 7 f7 a4 NN 4 — A HH S [ 5| A0 I v L il BE MR BE Th RE” . MARGR
WA AR AR TT AR THEG IR AW I (8] K202 3000 4 ILRC 4 i 34

FRARAER AR, 1% 10 3 I AR ] (twor)

- . 3000 * TiLre

STOPEXE 1F i g ’
B R X Ture 245 ILRC I &l &

. . 3000 * Tire

STOPSYS 1F i e g ’
B R S Ture 295 ILRC Bt 1

R 6: MRHRAL/MEERE S /10 MelEms 7]

5.10. 10 3|

Fx 7 PAS 4h, s 10 SIS A MIFIRI K, PAS AL (B 12 hilcs QD , (Hillid ik & paph.
5, H BRI R, 2 JZ8P118 BE N fuif mli g s a5 BT AT DU D)5 RS R el 2R 4t
DRIk, el R G0 00 5L L R BV AR S, IR A A Ay padier IARN AL BEE . [FFEHL, 2 PAO fF
AN RIRT S I, S padier.0 B N LY.

P X 6 5| 4 B A e 5 R R N2 2R AT CMOS % IKBh AT K. 24X e 5| g AR EL A IS, 59
IS A W RS O LR HEALIRES, — e B E A AN R AR, SR E
AFARTARNME. £ 7 N0 PAO MW ERER. B 12 BT 10 S XA

pa.0 | pac.0 |paph.0 iR

X 0 0 [|fIA, BHS EHHEME

X 0 (R TN e B ok AN

0 1 X | REAL, WA R (55 B B E 2D
1 1 0 |HHEHAL, BA T LA

1 1 1 [ s AL, A5 bR

* 7: PAO BUERLER

Page 37



(72 12 filiisE OTP M A HL

7\

RS ET

}—CI 138 P-mMo0S)
BhiaiifF B=
B %

—in

SaHEr sl
@ X

B BIE ::>

Sieleis

w0 .

HIELIEE

padier.X

i

B 12: 10 5] 02z e X h 4 1]

Bx 7 PA5 4L, B 10 S ARG MFEMEH: PAS ff il A BERIRIITER L G Q1) o X T kit
BNV EDIRERI 51, AIHES A4S padier FINAI B E ML, CABTIEIRAER. 2 JZ8P118 fE# l i L,
A5 AT AR R B R St X HORMEBE R S0 51 8, AT E OV AR DL K 75 f7 A padier 1
Ry IR, 24 PAO FIESNEShIkT 5 IR, padier.0 N & N .

511. 841

Sl#e JZ8P118 B EHIRZ, —HEA KA, JZ8PI18 T H /i 24w M B ABIME, REGSEN
JaEh, FEF IS Sk 0x0. 4k ElEAEL LVR EA7, BURAFME 2 E R AE A E KPR, 2R10,
EREARF)Y PRSTB 5| B WDT MBI R 67, BOREE SRS .
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5.12. 8 it PWM i+#{ 2 (Timer2/Timer3)

JZ8P118 W& 2 4 8 frfififf: PWM it%14% (Timer2/Timer3). L RN#5R R LA Timer2 A, KA Timer3
Timer2 252 —#EH. B 13 24 Timer2 EHAER], THEES AU AT Lok B R4 8 (CLK), Wi RC
IR #sim el (IHRC), WIMESH RC IRz asit4h (ILRC), PAO, PBO, PA4 FILLEIHS. Z178% tm2c HINAI[7:4]
HRiERE Timer2 IR 4. 2 IHRC {4 Timer2 BB #0iF, 2405 s A:nT, IHRC M8r 3R 2-i%%] Timer2,

PTimer2 {558 - it #. MRPE 25 /7 4% tm2c[3:2]A) €, Timer2 %t vl UL FE 4 i 2] PB2, PA3 ¢
PB4(Timer3 Kt i a6y PB5, PB6 & PB7). M it PX.x R AE M APRE, Timer2 (
Timer3) MG S#pomblimt . RIS BIT T E4 tm2s (7[6:5], B &h T Mg ft+1, +4, +16
F+64 K1k, Ao, FIHRHRETF R 75% tm2s (7[4:0], BHEh o Aias MR ER At 7 +1~+31 [IIhRE. 7E4E
BT UL N o4 e, Timer2 IR (TM2_CLK)SR ] LAS 2 MR i, DAFRAEA R 72 5 S

8 fii PWM JER 83 HAeHAT 8 7 bTHiHEuiftE, S@mzf7Fds tm2et, TR EME T AR E S 2 8 f
TE BT AR THEUE L B IR A A28 WE Va B, BB 20 HaERoNE, FBR A A R OB B A AR T
JAMEL PWM 573, 8 iz PWM ER 284 A TARRE R M PWM B A IS =R % i e A
W s W PWM B0 R P24 PWM #BIE, PWM 2 #3076 473 8 7. K14 &R Hi Timer2
JE BB PWM 5 3 i 1

» TM2_CLK
tm2s.7
tm2c[7:4] ﬁ tm2s[6:5] tm2s[4:0] tm2c.1
l l l edge to
- -bit ——— .
oLk Pre Scalar 8-bit interrupt
IHRC, »| Scalar | Lo UP 3 tm2ct[7:0]
c ILRtC, M + + counter
ompara %r - - >
PAD, U 1,4, 1~31 X| | D
A0, -~ | |16, 64 o[ E[>PB2
~PA4 R Mi—»PA3
PA4
PBO U
~PBO ) upper X > PB4
bound .
register tm2b[7:0] tm2c.0 ﬁ
tm2c[3:2]

13: Timer2 FE{HHE K

Timer3 [W#i /2 PB5, PB6 5 PB7.
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Time out and
Interrupt request
Counter /7\\
R
OXFF 4 - AN
/
" R
bound
zvent [rigge! Time
Output-pin 4
Time

Time out and
Interrupt request

Counter /A\

/1

OxFF 4 /3

/

/ \

bound / |
Event Trigger Time

Output-pin 4

Time

Time out and
Interrupt request

Counter /A\

/)

Ox3F 4 / \

|

bound !
Event Trigger Time

Output-pin 4

Time

Mode 0 — Period Mode

Mode 1 - 8-bit PWM Mode

Mode 1 - 6-bit PWM Mode

14: Timer2 JE WA PWM =X (1 5 & (tm2c.1=1)

FEFFEIT "GPC_PWM* 2 # MRk 5 oK 1 b 45 R 2B B PWM IR T RE
“‘GPC_PWM™'#ik ), UhE S LbiEatsmt 2 1 8, PWM S 1bfd: fitbiasfmt 2 0 i, PWM kS i,

wmE 15 Fros.

Un SR AR PP A I3

PWM e

[

I

11 1

FE 322 Fiti+

+

5.12.1. {£f Timer2 F=4 F R

15: HUEEREH] PWM it

ISRk PR S, B BB SRR 50%, HT IR 5 A A AR RO, W DIREE IR

HHE=Y + [2 x (K+1) x S1 % (S241) ]

Y = tm2c[7:4]:
K = tm2b[7:0]:

S1=1tm2s[6:5]: /et iEME (S1=1, 4, 16, 64)
S2 =tm2s[4:0]:

g 1

Timer2 JJTi£E I BRI
ERRE A A BOE A (D

rEAE (R, S82=0~31)

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127

tm2s = 0b0000_00000, S1=1, S2=0
S HHiR= 8MHz + [ 2 X (1274+1) X 1 X (0+1) ] = 31.25kHz
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G| 2.
tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s[7:0] = 0b0111_11111, S1=64 , S2 = 31
D AR = 8MHz + (2 X (127+1) X 64 % (31+1) ) =15.25Hz

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0000_1111, K=15
tm2s = 0b0000_00000, S1=1, S2=0

> KR = 8MHz + (2 % (15+1) X 1 X (0+1) ) = 250kHz

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0000_0001, K=1
tm2s = 0b0000_00000, S1=1, S2=0

> AR =8MHz + (2 % (14+1) X 1 % (0+1) ) =2MHz

{EH Timer2 sElf 83 PA3 51 JEIF= A= J& BV T 7~ B2 /3 Wl R s :

Void FPPAO (void)

{
.ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
tm2ct = 0x00;
tm2b = Ox7f:
tm2s = 0b0_00_00001; /- 8-bit PWM, Fiihii =1, i =2
tm2c = 0b0001_10 _0_0; N REHTEE, i H=PA3, R
while(1)
{
nop;
}
}

5.12.2. ¥/ Timer2 /=4 8 £ PWM &
WS 8 i1 PWM iR, Ri%Sr tm2c[1]=1, tm2s[7] =0, B8R G2 o] LHERE 4 R -

=Y + [256 x S1 x (S2+1) ]
HH EE = (K+1) + 256]% 100%

Y =tm2c[7:4]: Timer2 Jl i% 5 (1) i Y 47

K =tm2b[7:0]: EBRZFfEase ME (kD
S1=1tm2s[6:5]: FsrHias & e (S1=1, 4, 16, 64)
S2 =tm2s[4:0]: /rAgefE (k] S2=0~31)

Bl 1:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
> MR = 8MHz + (256 X 1 X (0+1) ) = 31.25kHz
S Kl EEE = [(127+1) = 256] x 100% = 50%
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i 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0111_11111, S1=64, S2=31
> MR = 8MHz + (256 X 64 X (31+1) ) = 15.25Hz
D> 2 = [(127+1) + 256] % 100% = 50%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b1111_1111, K=255

tm2s = 0b0000_00000, S1=1, S2=0

> MR = 8MHz + (256 X 1 %X (0+1) ) = 31.25kHz
D> K 52 = [(255+1) + 256] x 100% = 100%

il 4.
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0000_1001, K =9
tm2s = 0b0000_00000, S1=1, S2=0
> MR = 8MHz + (256 X 1 % (0+1) ) = 31.25kHz
D> i 2 = [(9+1) + 256] % 100% = 3.9%

fiEH] Timer2 i &3 A PA3 7242 PWM L B B RE 7 21 T B -

void FPPAO (void)
{
.ADJUST IC SYSCLK=IHRC/2, IHRC=16MHz, VDD=5V
wdreset;
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0b0_00_00001; /o 8-bit PWM, T H =1, i =2
tm2c = 0b0001_10_1_0; N RGP, Fiit=PA3, PWM #z(
while(1)
{

nop;
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5.12.3. {5/ Timer2 /=4 6 i PWM 7%

RS 6 7 PWM iR, %L tm2c[1]=1, tm2s[7] =1, % BB G2 o] LHERE a0 R -

B =Y + [64 x S1 x (S2+1) ]
HH S = [(K+1)+ 64] x 100%

tm2c[7:4] = Y: Timer2 flrik F i b A%
tm2b[7:0] = K: _ER&FAF e e e (kD
tm2s[6:5] = S1: Fi4ias & EE (S1=1, 4, 16, 64)
tm2s[4:0] = S2: /rliaHE (Fikdl, S2=0~31)

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0001_1111, K=31

tm2s = 0b1000_00000, S1=1, S2=0

> % = 8MHz + (64 X 1 X (0+1) ) = 125kHz
> i EAE = [(31+1) + 64] x 100% = 50%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0001_1111, K=31

tm2s = 0b1111_11111, S1=64, S2=31

> KR = 8MHz + (64 x 64 x (31+1) ) =61.03 Hz
> i EAEE = [(31+1) + 64] x 100% = 50%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0011_1111, K=63

tm2s = 0b1000_00000, S1=1, S2=0

> HHAIE = 8MHz + (64 X 1 X (0+1) ) = 125kHz
S Kt 545t = [(63+1) + 64] x 100% = 100%

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_0000, K=0

tm2s = 0b1000_00000, S1=1, S2=0

> iR = 8MHz + (64 x 1 x (0+1) ) = 125kHz
> i EaE = [(0+1) + 64] x 100% =1.5%
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5.13. il EiThEE

JZ8P118 W& — /M BAT I BBk, 18] 16 L ThRe i HE

TKE[7-1]
TKE2[4:0]
PB4/TK1 [ Lo 0
PBS/TK2 [ L o 0
PB6/TK3 [X] Lo 0 [ TKeH [ TKeL |
PB7/TK4 [ Lo o
PA3/TKS [X] | oo —
PA4/TKE [X] Lo o
PAOTK? [ o0 e
PAG/TKS [X] o o
PB2/TK9 [X] o0~ 0 o 02— 0.5vDD
PB3/TK10 [X] oo L o5 g.4vDD
PBO/TK11 [ oo L o621 0.3vDD
PB1/TK12 [——o"0t— L oo 02vDD
PAT/CS I@ ‘ ‘
oot T
- TS[7:4] TS[1:0] TCC[6:4]

B 16: Al I Hp i X Dh RE T HE I

JZ8P118 i I M P e B SR U, RO O LML s, SRR 2 9

FEFZIIRERT, 7R EAE PAT/CS FIIFT GND Z AR —BUs i (IR R M4 s 8% CS. [Hi, I
PAHACLILIT PA7_Sel BE )y As_CS, K E N CS 51, mMAZ PAT.

FEIF BN BAT I, A 3 R ER M DL N 2D B

1. AP E TKE1 il TKE2 2747 23 RGP 20 S B NAR B (51D AN IR RE— AN BN AR Ao

2. H P B 0x10"5 N TCC s blk H Touch START #54. HIZE CS B5euksa s VSS, JHCam
[E AT LLEIE TS[1:0]M\ 32, 64 A1 128 Al 155 e 1 I b J&) 4] b 1k % .

3. HAEEMA, KHEAREEMEE] VSS B B g . RMTA LB T, 128 Mz it A 2
DL CS HZRSEATH, XIS FH 7 MIEREE 030" 1 AN Z&“0x 10”5 A TCC F 748 K a shitb Fahi it #2. 78
HFH P i — ORI R 22 5, PP T AR B Touch START (0x10) i 4k 4k 4 b fib BB otk Ay, B A
F 3 AT LUE K “0x00" 5\ TCC 2 A7 # b 1L L b

4, FERUEZ G, CS SfERAMERS W (TK_CLK) #i2 VCC 78 . 78 Hi 1 B 7 i T %8 IR AR Fr 1 i 234
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5. NMHEEEBINEFERRBEE VREF I, 7eHEFEE B3, FEFP T LUE S TCC[6:4] 5L & INTRQ[3]
e i 76 B R 5 452 1k . VREF & TS[3:2], 7E 0.2*VCC, 0.3*VCC, 0.4*VCC Fl1 0.5*VCC [f]i%k
.

6. LU AEE TKCH F1 TKCL fME, F - ml MR b A Rk, S EIRES CS Al CP
MBI 2, T CP ZRom sl LUBIE IR P FHe il AR L PCB, SR B I & 2. —
H CP {H#itkas, ¥ CS 7eri®] VREF FT i R (M 4646 o @i vt eh AR 25 52, i AT DA S8 i B 2
o

\"[o]o

CS Pin Waveform
VSS VREF=N *VCC

« (N=0.2,0.3,04,0.5)
N* TK_CLK
(N=32,64,128)

Touch Counterclock
(TKCH. TKCL)

B 7. Al i e

FE: Y4 VREF HEEHREESE F @IS H L RETN, EaFal 5l EfE—% TKCH f
TKCL %45 .
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6. 10 FHFH
6.1. ACCREMWEFEE (flag), 10 Hilk =0x00
b | VIGE | S Eitipay
7-4 - - fREE. X 4 Mg “17 .
3 - BE | OV GhthtsE) o WHEE 1.
) ] s AC CBhOIbRE) o PIANIET, MOIEEN 1: ()RR AT ks Hr= A i
B, (2RI ET, AR I m e AL
] ] s C GHfIbRE) o HWANEKMET, WABEN 1: ()INZHsH A, (2kikiz Ha
P o BERIAREIRSZ AT A AR R shift $54 8200 .
0 - WE | Z () . MADEHIREN 1, YEARSEEZENSERE 0; RNNEHES.
6.2. MERRIBEFFES (sp), 10 Mk =0x02
b | MIERE | s ik
0 ] s WEARARET 2ok o TR AT HERRTRED, BUS N DA HERR TR ST . 1HTER O M igEREN O
R TH s & 16 7.
6.3. FHHEXEESE (clkmd), 10 H#ilk =0x03
b | VIR | 5 Eitipay
RGN (CLK)EH:
2% 0, clkmd[3]=0 2% 1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7-5 111 W5 | 01x: ¥ 010: ILRC/16 (fi H#ASCHE)
100: R 011: IHRC/32
101: & 100: IHRC/64
110: ILRC/4 110: ILRC/64 (i EL8ATH)
111: ILRC (ER) 1x1: {#H¥
4 0 W/ | NEES RC IRy A DiRE.  0/1: 15 /8 H
3 0 s aﬁ%ﬂn%ﬂiﬁ%f XA FHSRIEBEAL T~00 5 R ph 27,
0/1: 257 0 /2K 1
5 1 s W%Bﬁﬁ%ﬁ RC %}ﬁ%%ﬁ%ﬁéo 0/1: %ﬁ%/)%j.ﬁﬁ o
N MRS RC PR s R4 FIET, & 1100 Dh R [FIiS 4 5 A
1 1 WIS | BIVAThEE. 0M1: 1A
0 0 /5 | 518 PA5/PRSTB Zhfit. 0/1: PA5/PRSTB
6.4. W RFEFER (inten), 10 Hilk =0x04
L | Wi | s ik
7 0 BI5 | fERE Timer3 Filki. 0/1: & H/)AH
6 0 B/5 | flife Timer2 Hlr. 0/1: 15 FH/)5
5 0 WIS | iRt . 011 =AM
4 0 IS | fERE AR B T TK_OV. 0/1: EH/E A
3 0 B/ | R TK_END. 0/1: 13 //8
2 0 B/5 | RS Timer16 i . 0/1: {5 /a3 H
1 0 w5 | g PBO Hlkr. 0/1: fFH/IEH
0 0 /5 | R PAO/ PAS Filkr. 0/1: 15/
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6.5. FUWHERFHFE (intrq), 10 Hiklk =0x05

| Wi | S Eitipay
7 - /5 | Timer3 Flrig R, A7 2 B EAIFHPATER. 0/1: AZRAEK
6 - w5 | Timer2 Wb irig R, A2 mf BN IFHRAES . 0/1: AERAEK
5 - WE | AR WG R, BAR R B AR IE . 01 AEDR/E R
4 - WE | iR TK OV MR Wig R, thhr2 Bt BA IR AESE . 0/1: AZRAEK
3 - BE | fidiiis TK_END B lrigsk, efr2 m it B g = . 0M1: ANERAGK
2 - /5 | Timer16 R Wrig R, tbAr2 B BA I RERAESE. 01: AZERAEK
1 - W5 | Sl PBO MR, AR A E A I HREE . 0/1: AERAER
0 - W5 | 51 PAO/PAS B IIE K, AL AR E A I RS 2. 0/1: ANERAK R
6.6. Timer16 =& 7728 (t16m), 10 Hik =0x06
| WIgEME | 5 Eitipa
Timer16 ik %
000: Timer16 {%
001: CLK (RZH%)
010: frHE
25| 000 |E | 011: PA4 FREE (WAMHE D
100: IHRC
101: {RF
110: ILRC
111: PAO FEEHY CAAAMERSIIAD
Timer16 43 4.
00: +1
4-3| 00 |®/E |01 4
10: +—16
11: +64
HWTRIE RS . S PTIE BRSO, S R A .
0: bit 8 of Timer16
bit 9 of Timer16
bit 10 of Timer16
2.0 | o000 |iuE bit 11 of Timer16

bit 12 of Timer16
bit 13 of Timer16
bit 14 of Timer16
bit 15 of Timer16

NOoO O WN -

6.7. Z2TUE S (misc), 10 Husk = 0x08

L |\WIRE | ik
7-3 - - N
. | 15/ LVR ZhfE:
210 | RS on mme
1A AR Aol B S () B
00: 8k ILRC I 4 J& 31
1-0| 00 | HE | 01: 16k ILRC i %h & ]

10: 64k ILRC I & ]
11: 256k ILRC % &
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6.8. ARG FFR (eoscr, RE) , 10 #ihk =0x0a

A | ¥IsetE | S it
7-1 - - ™. A~ 0.
0 0 W5 | % Bandgap #l LVR bk e, 0/1: 1EH /e
6.9. FWrLZEFEF TS (integs), 10 it =0x0c
AL | PIGGME | S it
7-5 "¥E. 5 0.
Timer16 H b1l Sk £
4 0 HE | 0: bETHEiER W,
1: N R
PBO H Wil ik % .
00: bFHEANR RS AR KR
3-2 00 e | 01 EFHGIE K ik
10: PG KR b
11: A
PAO/PA5 kil it £ .
00: _FFEAN B2 #0 3K Hh
1-0 00 H5 01: J:ﬂ‘é%lﬁ*qjﬂiﬁ
10: T FRZE R b
11: fRH
6.10. i A BUFMI N RE R /758 (padier), 10 Huft =0x0d
| VIEME | B/5 it
7 - | fifE PAT~PAS BT A AR, 1/0: T 5 IT
6 T 75 | s pAT~PAG fi i 0 AT AL,
o | FERE PAS BUEa . WBRARATRISIE R 1/0: 5 /5 H
S VLT A BN 0, PAS MUIARAEFKIER RGE, I LI g R
4.3 11 e gt PA4~PA3 Hri NAIRREE A, 1/0: J8 H/ 15 H
W PA4A~PA3 K75t O Rl {5 FH Mg
2-1 R
0 1 e ffige PAO i N MeBE SRR WG K. 1/0: 5 H/ 15 H

IR 0, PAO WIANREAIRMelE R 48, JF HAZ I i K
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6.11. %0 B FAM N B R 7755 (pbdier), 10 Hilik =0x0e

fir | WIgRE | BUE Eiip

fiige PB7 ~ PB1 HUy i AR FAF. 1/0: FHI 1A

- ==
T - KSR 0, PB7 ~ PBA II/RAE FIKmeNR 5.4
0 L | MAE PBO BCFRA . W AR, 1/0: Al 15

WASX MY 0, PBO WIANREFAIR Ml R 48, JF HAZH i Ko

6.12. %0 A BIEHFFEE (pa), 10 Hikk =0x10

5

| WIRE | S it

7-0 (8 h00| B/ | BEwAAKmE A.

6.13. ¥ A #5735 (pac), 10 ik =0x11

A WILRME | 35 fHid

7-0 | 8 h0O | /5

g

0/1: A\ /H

6.14. 30 A LhiisH| %4728 (paph), 10 Huht =0x12

| WIRE | wE ik

7-0 | 8 hoO| /5

01: fEH/EH

6.15. i1 B HiEF 175 (pb), 10 Hilk =0x14

5

(VA YIGRE | 5 it

7-0 | 0’ hOO | /%5 | BURlZrfrasifin - B.

6.16. B B {245 F%E (pbc), 10 Hilt =0x15

fir | ¥Rl | W5 ik

7-0 | 0’ h0O | /5

0/1: A/ i

Bl A R as . IXEERF AT A FHORGE ST 1 A AR ) 51 R0 % i A5 sl A K

Bl A _ERARE R A s . KR AE AT RIS HI B s A BRI 51

Sy 1 B AT fras . IXEEAF A FROE S 1 B AEANAR I (1 5| BN o A 2 R A 2

6.17. 350 B L] F 725 (pbph), 10 Hilk =0x16

A WILRE | w5 ik

o0 |8 noo | wE
7-0 S o e

bl B LR e A ds . X E AF 52 I ORIEHI B B ARSI 51 R
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6.18. L BB HIF 772 (gpec), 10 ik =0x18

A

YIa1E

L

fiid

7

0

/5

JA LA . 0M: 5 HE

LA E R, VA R i EAR R R 5 R B, DA IR .

Rk

AR AR .
0: IEfIA < kA
1: IEfA > A

WP LA A R R I 1 TM2_CLK R
0: LWELASHIZIRIA TM2_CLK KAt
1: PERUER A RS T TM2_CLK R4

TR L 5 i L AR 45 SR 1 o b
0: LLicastan i 45 RECAH Rk
10 HRRARAA R 45 R ol

000

e LA SN R TR
000: PA3
001: PA4

010: W#E 1.20 V bandgap 2% HJk (A& H] T HLB s e BE DI gD

011: Vinemalr

100: PB6 (ANiEH] EV5)
101: PB7 (A& EV5)
1MX: R

ke =R E N PN TP ST
0: Vinternal R

1: PA4

6.19.

HL B3k 1788 (gpcs), 10 Huik =0x19

fiz

YIHfE

B/

fiid

0

oo
dm

Ehiggst it (2] PAO) .
0/1: 15 HEH

O
i

Fhigaeme e 5 F . (gpece.6 KA AR AL ISy A m e g )
0/1: fFH/EH

pin)

jﬁj’% Hﬁi’y_:%%%%%‘ EEE‘; Vinternal R %%H@T@o

oo
dm | i

iﬁi‘% l:l:ii%%%%% EEAE Vinternal R %ﬁ& E@?ﬁ °

0000

pin)
i

Jﬁ?% tt?&%&%% EE;JJTS Vinternal Ro
0000 CHAEK) ~ 1111 (i)
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6.20. RAEENM TS (rstst), 10 ikt =0x1b

fro | PEE fiih
(Rf5i POR)

; 0 s F % AR E . %Eiﬁl‘]%@ﬁﬁﬁi AN 1,
WAIEN 08 EHEN (POR) JFiEHRiZIRE.

6 0 s TG B Aibr & . 29 MCU MERACIE Z ALK, %A 1.
WATEN 08 EBEM (POR) JEiERIZIRE.

5 0 - RE (5 0 .

4 - - e (5 1 .

3 ) s ANER A 5| ) <PA5>4E’J’E&%EO MRAANRGI AN, ZAN 1.
WAIH N 0 BIERR %R &,
VDD & T 4V t5&. 24 VDD HE(KT 4V i, %Ak 1.

) ] s WAIEN 0 RIS ZH &,
EER, X VDD _LHRZER, AT aEshE 1. WA RE, B P EREFYIGL
Wy BOE AL B R
VDD & F 3V #rd. 24 VDD HE{RT 3V I, %A A 1.

) ] s [ DASPNI) Eﬂi%ﬁ,%mi,fj ) ‘ ‘
WEER, 2 VDD LHREEN, WS HSE 1. WERE, @WEFTEREFYIGL
W BOK AT TS &
VDD & F 2V #5xd&. 24 VDD HEMLT 2V i, ZAh 1.

0 ] e WAIH N 0 BIE R iZbR &, ) ‘ ‘
EER, X VDD _LHEZER, AR EHE 1, WERE, @WE P ERTPYIS
M Bek AL .

6.21. Timer2 ZH| & 7£2% (tm2c), 10 #Hiit =0x1c

5

fr | BIUGME | S i

Timer2 iR %L £

0000: 15 H

0001: CLK (&% %)

0010: IHRC

0011: ffF

0100: ILRC

0101: b#castith

011x: {RH

1000: PAO ( FTHE

1001: ~PAO0 (TR

1010: PBO ( L7

1011: ~PBO (R

1100: PA4 ( FFHD

1101: ~PA4 CFRFEI

R 1F ICE #z0H IHRC #iikhy Timer2 e a5, 24 ICE 15 NI, KIEF|ER 251
B Bf A 1L, I B AR AR R4

7-4 | 0000 | #/5

Timer2 % tH i +%:
00: f¥H
3.2 o0 | s | 01: PB2
10: PA3
11: PB4

Timer2 R0k £
0/1: & IR / PWM i

JaF Timer2 &Rt
0/1: 1#HIEH
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L | PIsGE | B ik

7-0 |0’ h0O | Kk | Timer2 & #$47[7:0].

HER: Timer2 FIR W T PWM BLRTE AR, FHEAZSL tm2ct 2717 4%

6.23. Timer2 73 %1745 (tm2s), 10 #iht = 0x17

| ¥IseME | W5 fHid

PWM 73 #F R 1k $.
0: 8 {1

1: 648 7 A7 (H code option TMx_Bit ¥ E)

4

7 0 RE

Timer2 i 44 7l 7 4l 3% :
00: =+ 1

01:. — 4

10: — 16

11. — 64

(0]
1
[6)]
(@)
o
pin
dm

Timer2 i 74 as .

>a
d

4-0 | 00000

6.24. Timer2 FR&F7E5% (tm2b), 10 Huht = 0x09

£ | ¥IaeME fiid

>o| g | &
| i | 3

7-0 |0 hoo Timer2 LR & E78.

6.25. Timer3 =i & 1788 (tm3c), 10 iyl = 0x32

5

L |WIRME | B0E it

Timer3 i &k
0000: disable

0001: CLK (&% %)
0010: IHRC

0011: ffF

0100: ILRC

0101: Lbhgaskih
011x: {1E

1000: PAO ( 7
1001: ~PA0 (FRU
1010: PBO ( 7+
1011: ~PBO ( FRUY)
1100: PA4 ( FTHID
1101: ~PA4 (FHUD

7-4 | 0000 | B/E

iR AL, E I SRR T AL

R 7R ICE #H. IHRC #aik/y Timer3 SERS x4, 24 ICE {5 R, K32 I 451

Timer3 fi it £
00: =M
3-2 | o0 | #sE |01 PB5
10: PB6
11. PB7

Timer3 R0k
1 0 5 | 0: R
1. PWM =,

— | B Timer3 J#k ki H o
0/1: {=H/IEH
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6.26. Timer3 & F% (tm3ct), 10 Hilk = 0x33

| WIGGE | 5 ik
7-0 | 0’ h0O | B/5 | Timer3 & #47[7:0].
6.27. Timer3 731728 (tm3s), 10 Huik = 0x34
o | VIEHE | 5 ik
PWM 75 ¥ 35EF .
7 0 HE | 0: 811
: 6 sk 7 A7 (H code option TMx_Bit k5 )
Timer3 W0 i 73 45 .
00: = 1
6-5| 00 | A5 |01: 4
10: = 16
11: <+ 64
4-0 | 00000 | RE | Timer3 i4h4r4ias .

6.28. Timer3 L& (tm3b), 10 Hiht = 0x35

A | WIaRfE | Bus fiid

7-0 |0 hoo| RE | Timer3d LR FES.

6.29. Al FIETE 745 (ts), 10 Huik = 0x20

i |[VIGEE | E

fib S 2% ¢ (TK_CLK) 0010:
IHRC/4
0011:
0100:
0101:
0110:

IHRC/8
IHRC/16
IHRC/32
IHRC/64
0111: IHRC/128
1000: ILRC
Hof: fRE

W5

fil#% VREF i&$%
00: 0.5*VCC
01: 0.4 *VCC
10: 0.3*VCC
11: 0.2*VCC

00

TEIT AR b3 Th RE R & B2 FB R 7] (TK_DISCHG)
00: f#%A

01: 32*CLK

10: 64 * CLK

11: 128 * CLK
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6.30. BT B A28 (tcc), 10 Huik = 0x21

b | BIERME | 5 ik
7 TRH
f AR I FRES
BiE w2 (W) RER)
TK_STOP -
| oo B ) il SR
6-4 e =
001 TK_RUN igfrh
ii:) ‘
o1t (CS WA R
oAt TRE TREd
3-0 TR
6.31. AbBLIRERATRE 2 7S (tke2), 10 itk =0x22
b | WIRME | 5 ik
7-5 - | RH
4 0 B/ | fffe PB1/TK12., 0/1: EH/)EH
3 0 B/5 | ffife PBO/TK11., 0/1: 1E=H/EH
2 0 B/ | ffife PB3/TK10. 0/1: 1E=H/)EH
1 0 B/ | ffife PB2/TK9. 0/1: 1EH/)EH
0 0 B/ | fiife PAGITKS. 0/1: 15 H/EH]
6.32. fBEIZERITRE 1 F1rae (tkeT), 10 Hillk =0x24
b | VIGE | S ik
7 0 B/5 | ffife PAO/TK7. O/1: 15 H/EH
6 0 B/ | fiife PA4ITKG. 0/1: 15H/)EH
5 0 B/ | ffife PA3/TK5. 0/1: 1EH/)EH
4 0 B/ | fiife PB7/TK4. 0/M1: 15H/JEH
3 0 /5 | fiife PB6/TK3. 0/1: 1EH/)EH
2 0 /5 | fiife PB5/TK2. 0/1: 15 H/EH
1 0 /5 | ffife PB4/TK1. 0/1: 15H/EH
0 TRE
6.33. IR B iH Bm AL & 788 (tkeh), 10 #ihik= 0x2B
b | WIERE | W5 ik
7- - | RH
3- R | ful B2 58 70 H T30 tke [11:8]
6.34. bR 7 B IFBURAL T 7785 ((tkel), 10 kb= 0x2C
o |WIGE | s ik
7-0 R | iz sm it 8 tke [7:0]
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6.35. SN B FEE 2(tps2), 10 Hiht= 0x28

(VAR ]

5 ik
il TAEARE
00: #i: A (i PCB I CS # VDD)
7-61 00 | RW |61, jsist B (4l PCB I CS 2 GND) 1X:
Reserved
5-3 | 000 | RIW | R&G{RE, 1§ 000
2 0 RW | RGIRE, 1HIH 0
filif VREF %5 2 5 I [H) ik ¢
00: VREF 4:HifE CS it 58 Bl i JF
1.0 oo | rRw |01: VREF Z:HifiFF. (BWE)
10: VREF Z:Hi7E CS TG4k 8 4ERF 64 cycles
11: VREF ZEHi7E CS JiUH 785 4k 84ERF 128 cycles
7. 8%
Ziine) Epo
ACC Zhn#s (Accumulator fI4ES)
a Z2hn%s (Accumulator 7EF2 /7 BLIARER T 5)
sp HERRARE
flag ACC fr& o748
| AR €/
& iy
| bk 2l
-~ 3
A Sl
+ it
- Ik
- B GEARAMY, 1 %MD
T T8 (2 FMED
oV i (2 45 R G s F A R e ED
z F (WRFBHERICRENLS R 0, XM ERN 1D
AL (Carry)
AC BRI FR & (Auxiliary Carry)
M.n R fo¥r Fhb el 0~0x3F (0~63) N B
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74. BUEEwEERS

mov a, | Tl Sy Eds 21 R s

Wltn:  mov  a, OxOf;

Zi¥. a < 0fh

bR EL:  Z: [A],  C: [A%], AC: [A4], OV: [A%]

mov M, a R 20804 i 204 2 P9 A7

% #m .  mov MEM, a;

8. MEM < a

ZwmibsEr: Z: AR, C: AR, AC: [, OV: [

mov a,M R 2n s th 9 A7 B R Inas

B4n:  mov a, MEM ;

Zi.  a — MEM; 4 MEM AZER, FR&EAZ S8BT,

SRk E: Z: [ ),  C: [AZ%E]L AC: [A%],  OV: [4A4]

mov  a,l0 | B h 10 B 2 e

B4n:  mov a, pa;

Zilk:  a < pa; Ypa NEW, WRELZ SHEN.

ZEMbrEN:  Z: [%Z#m], C: [A%],  AC: A%,  OV: [4A%]

mov  10,a | BahEdEH R 10

% W : mov pb, a;

g pb < a

ZmabrEl: 2o (A8,  C. A, AC: A&, OoV: [4A%]

Idt16  word ¥ Timer16 (1) 16 At H A E K RAM

Bltn.  Idt16 word;

gEd.  word < 16-bittimer

Zamats Gl Z: T4, C: AL, AC: [A%], 0OV: [A%]

N FH YA«
word T16val ; Il & X—4~ RAM word
clear Ib@T16val ; Il 7% T16val (LSB)
clear hb@T16val ;  // i&E T16val (MSB)
stt16 T16val ; Il ¥ 52 Timer16 HI4A1EN 0
set1 t16m.5 ; /|8 A Timer16
set0 t16m.5 ; I/ 15 H Timer16

ldt16 T16val ; /I ¥ Timer16 1 16 i HAHEHF RAM T16val
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stt16 word

e word (1 16 iz RAM & il #| Timer16

Fltn.  stt16  word;

5% 16-bit timer — word

ZRmbs g Z: (AL, C: TAZEL  AC: [A%],  OV: [4A%]
I F YA

word T16val ; Il € X—4 RAM word

mov a, 0x34 ;

mov lb@T16val, a; // ¥ 0x34 #F| T16val (LSB)
mov a, 0x12;

mov hb@T16val,a; // 4 0x12 #ZF| T16val (MSB)

stt16 T16val ; /I Timer16 #J4E1k 0x1234

idxm a, index

R SIE N RAM [k -5 RAM B e O na s Rn#s . &7 2 2T AT —484
Bltn:  idxm a, index;

ZER.  a < [index], index & word & X .

ZmMbrEN:  Z: TA%L,  C: [A%E],  AC: [A%Z],  OV: [4A7%]

JS2 FH 41

word RAMIndex ; Il & X— RAM F&tx

mov a, 0x5B ; Il $REfeEH b (LSB)

mov Ib@RAMiIndex, a; // #3¥851{7%] RAM (LSB)

mov a, 0x00 ; Il ¥ seE il 0x00 (MSB), 7E JZ8P118 BN 0
mov hb@RAMIndex, a ; // ¥fa%r 1% RAM (MSB)

idxm a, RAMIndex ; I ¥ RAM Hihihy Ox5B 48 2B I Nk R 4%

ldxm

index, a

R GIE RAM [ hE -6 2028 f9 50 s BOF i3] RAM. B 75 22 2T B #UTIX —18 4
Bl . idxm index, a;

gER. [index] < a; index & LA word & X.

ZRmEbsEL . Z: [AE], C: [A%],  AC: [AZ],  OV: [A7%]

J87 FH 45 <

word RAMIndex ; Il & X—1 RAM F&tx

mov a, 0x5B ; Il ¥eEfRE L (LSB)

mov Ib@RAMIndex, a; // #8513 RAM (LSB)

mov a, 0x00 ; I8 EFREMBHEN 0x00 (MSB), 7E JZ8P118 EN 0
mov hb@RAMIndex, a; // #4541 RAM (MSB)

mov a, 0Xa5;

idxm RAMIndex, a ; 1 ¥ Bomas e s BOr in#at bty 0x5B 1 RAM
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xch M 285 RAM 2 8] A #e e

5101« xch MEM ;

ghH . MEM < a,a < MEM

bR EN:  Z: TAZ], C: [A%],  AC: [A%]),  OV: [47%]
pushaf ¥ B A E ARG HRRAS Z5 A7 2% B EA7 B AR TR £ 16 2 (O HEAR N A7

i : pushaf;

gk [sp] < {flag,ACC};

Sp < sp+2;

R bR EN:  Z: TAZ], C: [A48],  AC: [A%],  OV: [4%]

i FSE f «

.romadr 0x10 ; 11 HR W R 252 37 N T kil

pushaf ; 11 ¥ BN FNE AT AR AS B7 47 45 BV EURE 77 BIER N A7
I W AR 552 7
11 HR T R 25 R T
popaf ; 11 EAS YA PR A (R0 A7 3] BN 28 AR I RS T A7 4%

reti ;
popaf VHERR TR 18 5T M HERR A2 I EHE [ 4% 21 SN2 A BRI HARES 7 A7 4%
- popaf;
g5 sp < sp-2
{Flag, ACC} < [sp];
TR EN:  Z: T3], C: [%Z#m), AC: [%#m], OV: [%Z&m]

72. HRBHERES

add a,l B BV S B A, SRS HELE RN Bnds

Blln.  add  a, OxOf;

Z®. a < a+0fh

WA EN:  Z: [3Z5m], C: [%=m), AC: [%im], OV: [%Zim]

add a,M K RAM 5 ZUnasdin, SRJSHEEE RN RN
flin:  add a, MEM;
4i%: a < a+MEM

RGN Z: [35em],  C. [%m), AC: [3%Eml, OV: [%im]
add M, a ¥ RAM 5 B ngsAain, SRJEH4 RN RAM

#itn. add  MEM, a;
4i%: MEM < a+ MEM
ZEMPEEN:  Z: [ZEW],  C. [®¥m], AC: [ZFW], OV: [ZEW]

addc a,M o RAM.  Zm#s LAEALAR N, SRJE 3045 RN Rn#s

Fltn. addec a, MEM;

R, a<— a+MEM+C

M EA:  Z: [5Zm],  C: [=Em], AC: [%Zim], OV: [%ZEm]

addc M, a B RAM. ZRnds LA AN, SREHEE RN RAM
Fltn.: adde MEM, a;
#H. MEM < a+ MEM+C

Wb ELL:  Z: [35Fm),  C. [%#mil, AC: [%FmW], OV: [%Zm]
addc a B ZEs SHEALATIN, SRR IEA RN R nds

fBin. adde a;
8., a<— a+C
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SZRMPIbREN:  Z: [Z#m],  C: [%Z#ml], AC: [=Z#m], OV: [%Z%m]
addc M ¥ RAM S5EEA AN, SREHEE5 RTIAN RAM

.  addc MEM;

gE . MEM < MEM +C

ZRmbsEA . Z: [3m], C. [%Zi#m), AC: [%Z#ml], OV: [%Zim]
sub a,l FNABOL VAR, SRJGHEAS RN B s 4

tn:.  sub a, OxOf;

4. a < a-0fh(a+[2 s complement of 0fh])

ZRmbsEA . Z: [5%m],  C. [%Zi#m), AC: [%Z#ml], OV: [%Zim]
sub a,M FNAHR RAM, SR 5845 RN Rnds

Hlhn: sub  a, MEM;

4. a <~ a-MEM(a+[2" scomplementof M])

SZRMPIbREN:  Z: [Z#m],  C: [%Z#ml], AC: [=Z#m], OV: [%Z%m]
sub M, a RAM i R n#s, AJEHE RN RAM

Blhn:  sub  MEM, a;

i, MEM < MEM-a(MEM +[2° s complement of a])

ZRMPIbREN:  Z: [Z#m],  C: [%Z#ml], AC: [%Z#m], OV: [%Z%m]
subc a,M SN RAM,  FHRGHAL, SRIGHEL RN RN

Hltn:  subc a, MEM;

Zif:. a<~ a- MEM-C

TR MMbREN:  Z: [%Zsgm)],  C. [%Zgm)], AC: [%Z#m], OV: [
subc M, a RAM i 2 m4%, PRGN, SR 545 RN RAM

Bltn:  subc MEM, a;

8. MEM < MEM - a-C

TR EN . Z: [%Zsgm)],  C. [%Zgm)], AC: [%Z#m], OV: [
subc a FMA R, SRJF RS RN R

Fltn. subc  a;

ZR. a< a-C

TR EA:  Z: [2Zm], C: [%=Z#ml], AC: [=#m], OV: [%Z%m]
subc M RAM Jidtfr, SRIGHEARTAAN RAM

Bltn: subc  MEM;

8. MEM — MEM-C

ZRmbsEA . Z: [3%m], C. [%Zi#m), AC: [%Z#ml], OV: [%Zim]
inc M RAM fn 1

Fln: inc  MEM;

8. MEM <~ MEM +1

TR EN:  Z: [%Zsgm],  C. [%Zigm)], AC: [%Z#m], OV: [
dec M RAM 7 1

Blln: dec MEM:;

. MEM ~ MEM -1

TR EA:  Z: [Zm], C: [%Z#ml], AC: [=#m], OV: [%Z%m]
clear M iHEF RAM N 0

Fltn: clear MEM;

8. MEM < 0

SRR EN:  Z: TA%E] C: [A4], AC: [A%],  OV: [47%]
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7.3. BAtEHERES

sr a BB/, AL 7T BANERN O
H.  sr a;
R a (0,b7,b6,b5,b4,b3,b2,b1) < a (b7,b6,b5,b4,b3,b2,b1,b0), C < a(b0)
ZRMMbREN:  Z: [AE],  C: [%Zi#m], AC: [A4],  OV: [A4]
src a BN AL, AL T BN bR EAL
Win. src a;

49 a(c,b7,b6,b5,b4,03,b2,b1) — a (b7,b6,b5,b4,b3,02,b1,b0), C — a(b0)
ZIbREN:  Z: [A],  C: [%Zm], AC: [A%], O0V: [14]

sr M RAM 645 #, 2 7 B ANEN O

fFln:  sr MEM;

455 MEM(0,b7,b6,b5,b4,b3,b2,b1) < MEM(b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(bO)
TR ES:  Z: [AE], C: [Z#m], AC: [4A%],  OV: [44]

src M RAM (64 %%, A1 7 BN bR EAL

#ln. src MEM;

ZE. MEM(c,b7,b6,b5,b4,b3,b2,b1) ~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C <~ MEM(bO)
SZRMPIbREN:  Z: TAE],  C: [%Zml, AC: [A4], 0OV: [A4]

sl a FINASHIALZERE, AL O BN O

filan: sl a;

ZR:  a(b6,b5,b4,b3,b2,b1,00,0) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a (b7)
SRS Z: TAZ],  Ce [%fgm),  AC: [A%],  OV: [A%]

slc a BN LR, 4L 0 B NHEALAR EAL

Win: slc a;

4. a (b6,b5,b4,b3,62,01,60,c) — a (b7,b6,b5,b4,b3,b2,01,b0), C « a(b7)
ZRmbsEL . Z: TR, C: [%Zsgm), AC: [A4], OV: [A4]

sl M RAM AL E#, 2 0 B AEN O

Hln. sl MEM;

ZEf:.  MEM (b6,b5,b4,b3,b2,b1,00,0) <~ MEM (b7,b6,b5,b4,b3,02,b1,b0), C ~ MEM(b7)
ZRmbsEL . Z: TR, C: [%Zsgm), AC: [A4],  OV: [A4]

slc M RAM I 2%, 7 O B NHEA AR EAL

Hl: slc MEM ;

ZEH.  MEM (b6,b5,b4,b3,b2,b1,b60,C) —~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C <~ MEM (b7)
ZRmbsES . Z: TR, C: [%Zsgm], AC: [A4], OV: [A4]

swap a RINEsHE 4 AL 51K 4 A H e

Bln. swap a;

8. a (b3,b2,b1,b0,b7,b6,b5,b4) ~ a (b7,b6,b5,b4,b3,b2,b1,b0)
ZRMEbREN:  Z: [A%],  C: [A%],  AC: [A%], OV: [A7F]
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74. BHEEERKS

and a,l ZINAS RIS B BE AT IZ B AND, AR5 I04s BARE R B s

ffltn: and  a, OxOf;

ZH. a <~ a&0fh

SRR ES:  Z: [Z#m], C: [4A%&],  AC: [4A%],  OV: [44]
and a,M ZIN#EA RAM #0172 % AND, SR JGH045 BARAE 2 2N as

#ltn: and a, RAM10;

ZH. a<~ a&RAM10

ZRMEARES:  Z: [ZEm],  C: [A%], AC: [4A%],  OV: [44]
and M, a ZINEEF RAM #4718 % AND, SRJ5E45 RAR4EE] RAM

ffln: and MEM, a;

4Z58. MEM < a & MEM

ZRMEARES:  Z: [ZEm],  C: [4A%], AC: [A%],  OV: [44]
or a,l SN AL VAT IZHE OR, A5 a4 RORAE S B n#

Biltn: or a, OXOf;

4i: a <~ a|0fh

SRR ES:  Z: [Z#m], C: [4A%&l,  AC: [4A%],  OV: [44]
or aM ZIn#s A RAM $ 724 OR, ARG 45 RIRE R 2 n 8

. or a, MEM ;

gi%: a<~ a|MEM

ZRMEIARES:  Z: [ZEm],  C: [4A%], AC: [4A%],  OV: [44]
or Ma ZINEEF RAM #4718 % OR, MRJEIE4E RIHA7EE] RAM

Bltn: or MEM, a;

3. MEM < a | MEM

SRR ES:  Z: [Z#m],  C: [4A%&l,  AC: [4A%],  OV: [44]
xor a, | ZNAS RS B BE AT IZ H XOR, AR G045 RARAE 2 2 n 8

filtn: xor a, 0xOf;

il a<~ a~o0fh

SRR ES:  Z: [Z#m], C: [4A%&],  AC: [4A%],  OV: [44]
xor 10,a EINERAT 10 A7 BT I XOR, SRIELERAZF 10 A7 5%

Blhn: xor pa, a;

45R: pa — apa; //patport A EEAATR

ZEMPbREN:  Z: [AZ], C: [A%&],  AC: [A%],  OV: [44]
xor a,M Z g RAM #1724 XOR, AR G045 BIRF 3 Bna

#ltn: xor a, MEM;

ZH. a <~ a”RAM10

SRR ES:  Z: [Z#m], C: [4A%&],  AC: [4A%],  OV: [44]
xor M, a Zhngs A RAM #1478 % XOR, RG4S RAM

Bltn: xor MEM, a;

453, MEM < a* MEM

ZRMEAREN:  Z: [ZFm],  C: [4A%], AC: [A%],  OV: [A4]
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FINEHAT 1 AMEIBEL,  ZRURAE RN

not a
4. not  a;
. a <~ —a
M EN:  Z: [ZFm],  C: [A4&l,  AC: A4,  OoV: [A%]
N Va4«
mov a,0x38; //ACC=0X38
not a; /I ACC=0XC7
not M RAM #1471 #MEI2%, 45887 RAM
Fltn: not  MEM;
. MEM ~ —MEM
RGN Z: [2FEm], C. [A%],  AC: [4AZ&Z], 0OV: [4%]
I FH 451«
mov a, 0x38;
mov mem,a; // mem =0x38
not mem ; /I mem = 0xC7
neg a ZnE AT 2 AMLIZE, S5 RITE RIS
Bll: neg  a;
ER. a~a ) 2 #MY
MR EA:  Z: [3Z5m],  C: [AA&],  AC: [4A4],  OoV: [A%]
I F S 4«
mov a,0x38; //ACC=0X38
neg a; [/ ACC=0XC8
neg M RAM #47 2 *¥MEiz 5, 45RE RAM

Hl: neg  MEM;
8. MEM — MEM £ 2 #MY
SRR SN Z: [%2s2m], C: [A%],  AC: [AZ],  OV: [A%]
32 a4
mov a, 0x38 ;
mov mem, a; // mem =0x38
not mem ; /[ mem = 0xC8
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7.5. fiizHEAKE4L

set0 10.n 10 LA N P AR HL AL

+
4

nL e,
&7

. setd0 pa.5;
: PA5=0

W IbREAL:  Ze

R4, C: [A7)], AC: [,  OV: [475]

set! 10.n 1O FIHIAL N Fi iy HELAL

nLE
&7

Hlhn: set1 pa.5;
ZE 5. PA5=1

M IbR S Ze

R4, C: [A7), AC: [A74],  OV: [475]

set0 M.n RAM 1457 N %4 0

PN =Y
8-

fBltn: set0 MEM.5;
5. MEM A5 50
M P b AL

Z: [A%&),  C: [A%],  AC: [A%],  OV: [4%&]

set! M.n RAM 1467 N #2241

2E
X

. set1 MEM.5;
458 MEM 2 5 4 1
M) FR) A A6«

Z: [A%&), C:. [A%&), AC: [A%&], OV: [4A%E]

swapc 10.n 25

W bR Gz TAZ] Z
RLFYER] 1 GESHH) -

set1
set0
swapc

set1
swapc

set0
swapc
src

swapc
src

pac.0 ;

flag.1 ;

pa.0 ;

flag.1;

pa.0 ;

RBYEG 2 CESHRAD -

pac.0 ;

pa.0 ;
a;
pa.0 ;

[3fmi] C [A%] AC [A%2] oV

Il BB PAO 1

/1 C=0

/I 3% C % PAO (fi#fE) , PA.0=0
Il C=1

/I 3% C % PAO (fif#ffF) , PA.0=1

Il BE PAO fERHIAN

Il ¥ PAO % C (i #E1ED

Il ¥ C ¥ high ACC HIfiL 7

/I 52 PA.O [fE %5 C (fr#fE)

Il 4B C #hirgs ACC b 7, F—A PA.O fiIffi%s ACC HIfhL 6
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7.6. FHFEBHERES

cegsn a, | beig ZEongs Sor R, Wi R AHE R, BBk T 4. WEMKSES (@ < a- )iHHE
Blln:  ceqsn  a, 0x55;
inc MEM ;

goto error ;
R, {Run a=0x55, then “goto error” ; &N, “inc MEM”
ZWAREN:  Z: [%Z#m),  C. [%Z#wl, AC: [Zgml], OV: [Zmn]

cegsn a,M R R s 5 RAM, WS @M AR, BIEkd T —484. EMNES (@ < a- M)A
Hlhn: ceqsn  a, MEM;
3. B a=MEM, Bk~ —AME4

Wb EL:  Z: [35Fm),  C. [%@mil,  AC: [%FmW], OV: [%Zm]

cneqsn a,M LLiR 2 n4s F1 RAM [ME, R AMEHBR T —%1EL. rESE 5@ < a- M)F[H
%lt: cneqsn  a, MEM;
GERL. i a#=MEM, Bk %454

TR AR EN:  Z: [%sgm),  C. [%m), AC: [%imi], OV: [3Zxm]
cneqsn a, | L S ns FIAL DR e, W RAMEHEER T —%1EL. rES T S5@ < a-1)
#Blhn:  cnegsn  a,0x55;
inc MEM ;
goto error;
i % a#0x55, #RJ5 “gotoerror” ; FHM, “inc MEM”
SZRMPIbREN:  Z: [Z#m],  C: [%Z#ml], AC: [=Z#m], OV: [%Z%m]
tosn 10.n W 10 Mg 0, Bk F—AM 454

%l tosn  pa.5;
i R PAS 2 0, Bhkid F—1ME4
TR EN:  Z: [A%],  C: [A%],  AC: [A%],  OV: [47%]

tisn 10.n W10 e Ef 2 1, Bk F—1M 484

#Wltn: tisn  pa.b;

ZER. I PAS 2 1, Bt R —AMES

TR EN:  Z: [A%],  C: [A%],  AC: [A%],  OV: [A74]

tosn M.n Wik RAM 45 &2 0, Bhid F—1AM484

#ln. tosn MEM.5;

gER. W MEM KA 502 0, Bkid F—14ME4

ZRMEbREN:  Z: [A%E],  C: [A%L,  AC: [A%], OV: [A7F]

t1sn M.n W RAM (48 & A& 1, Bhid F—14M484

Bltn: t1sn MEM.5;

gER. R MEM KA 502 1, Bhid F—1MES

ZEMEbREN:  Z: [A%], C: [4A%],  AC: A%l OV: [4%]

izsn a Emgshn, = FmEEHER 0, Bhid T — 1454

Blln:.  izsn  a;

il a < a+1, #a=0, Bk F—"1NES

ZRMMbREN:  Z: [%sm)l,  C: [%Zggm], AC: [%Z&m], OV: [
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dzsn a Zomasik 1, HBEmMEBEEL 0, B F—1 84
Bltn.  dzsn a;
éli:l:%: a -~ a - 17 %a207 EjEji_F_‘/[\TEé\

ZRMAREAL:  Z: [325em ],  C. [%8m),  AC: [3ml, OV: [
izsn M RAM i1, # RAM ¥ifd2 0, Bk F—1464

Bltn.  izsn MEM;
8. MEM < MEM+1, # MEM=0, BtidTF—/iE4

WA EAL:  Z: [2Fm],  C:. [%=Em], AC: [=ZFml, OV: [%ZEmn]
dzsn M RAM Ui 1, # RAM Hi{E 2 0, Bk F—"1NE4

#ln:  dzsn  MEM;
8. MEM < MEM-1, # MEM=0, Bkt ~F—"MF4
MR EA:  Z: [Z5em],  C: [=m], AC: [%=Zim], OV: [%ZEm]

7.7. REGHEHIKEL

call label PRI A, Mk AT DL 4 0 7 [ ) A — M5
. call  function1;
g5 [sp] < pc+1
pc <« function1
sp < sp+2
SRR EN:  Z: [A%], C: [A%],  AC: [A%],  OoV: [A%]

goto label R bk, ik eT DUR 4 A A AT — ik

#lln:  goto  error;

i BB error IRk SHATREF

ZRMMbREN:  Z: [AZL, C: [A%],  AC: [AZE],  OV: [A4]

ret | B BB R H B R ngs, ARERE
fBlhn:  ret 0x55;
ZEH, A < 55h

ret;
s &S Z: [A%],  C: [A%E], AC: [A%],  OV: [4%]
ret M BRSO Y AR [ AR
Blhn:  ret;
i sp <~ sp-2
pc  ~ [sp]
SRR EN:  Z: TAEL  C: [A%], AC: [A%E],  OV: [47%]
reti AR S FE 7R [ B R R . ERXfEAPIT G, &Pl asE .
wlhn:  refti
s &S Z: [A%],  C: [A%E], AC: [A%],  OV: [4%]
nop BAEATENE
Bln:  nop;

SR BARfTSR
ZYWEIbREA:  Z: (AL C: [A%],  AC: [A%],  OV: [4A%]

pcadd a AT RORE e oh s n B 282 T — MEF THEES

Blln:  pecadd a;

Zif: pc < pc+a

ZRem bR ES . Z: [A],  C: [AA], AC: [4A%],  OV: [4A74]

Page 65



12 fldsigE OTP B 5 #

B 641«
mov a, 0x02 ;
pcadd a; /[ PC <- PC+2
goto err;
goto correct ; Il Bk ExX B
goto err2 ;
goto err3 ;
correct: Il Bk ExX B
engint VR4 b
filtn: engint,
gER. R ESR %S| FPPO, DAEBEIT FR TR %5
ZEWRbREA . Z: TAR]L C: [A%L, AC: [AZ],  OV: [4A%]
disgint A8 R AR
lhn: disgint ;
S550%: X3 FPPO My Tk &g 4, JiEiEAT R IR 55
ZEWRbREA . Z: TA%]L C: [A%L, AC: [AZ],  OV: [4A7%]
stopsys RGiEIE
Biltn: stopsys;
5 AF IR RGERERSCH R
SRR EN:  Z: [A%],  C: [A%],  AC: [A%Z],  OoV: [4A%]
stopexe CPU 1t P ez as S A SR AR 22 TAE I th . (HJZ RGUN B2 A5 FH DA 45 T #6
. stopexe;
gl EERGEH N, HRRERE G A TR
SRR EN:  Z: [A%], C: [A%],  AC: [A%Z],  OoV: [A%]
reset SN, HigAr s SR 2 A0 A F 4
. reset,
GER: HATEEAE AL
WSS Z: TA%]L C: [A%L, AC: [AZ],  OV: [4A7%]
wdreset SR
. wdreset ;
ik HAET
SRR EN:  Z: [A%], C: [A%],  AC: [A%Z],  OoV: [4A%]

7.8. HLPITRAIGRR

2 A goto, call, pcadd, ret, reti , idxm
2N AT 2

PN TS ceqgsn,cneqsn, tOsn, t1sn, dzsn, izsn
1 AN 3 LN i

Page 66



12 fhEitg OTP B il

79. EARWRELSR

/e Z | C |AC|OV He Z | C|AC|OV e Z | C |AC|OV
mov a, | -] - - | - |mov M a -] - - | - |mov a M Y| - | - -
mov a, |0 Y| - | -] - |mov IO, a - | -1-1] - |/ldt16 word -l - - -
stt16 word - -1 -1 - lidkm a,index| - | - | - | - |idxmindex, a - -] - -
xch M -1 -1 -1 - |pushaf - | -1-1| - |popaf Y|Y|Y|Y
add a, | Y| Y |Y|Y |add a,M Y|Y|Y|Y |add Ma Y|Y|Y]|Y
addc a,M Y| Y|Y|Y |adde M a Y|Y|Y|Y |addc a Y|Y|Y]|Y
addc M Y| Y |Y|Y |sub al Y| Y |Y|Y |[sub a, M Y|Y|Y|Y
sub M, a Y| Y| Y |Y|subc a M Y| Y| Y]|Y |subc Ma Y|Y|Y]|Y
subc a Y|Y | Y |Y |subc M Y|Y | Y|Y|inc M Y|Y|Y|Y
dec M Y| Y |Y|Y |[clear M -] - - | - |sra -l Y| - -
src a -lY | -] -1|sr M -1Y ]| -| - |src M -l Y| - -
sl a -|Y | -] -|slc a -1Y | - - s M -l Y| - -
slc M -|lY | - - |swap a - - - | - |and a,l Y| - | - -
and a,M Y| -]|-1]-land M,a Y| -]|-]-lor al Y| -]-]|-
or a,M Y | - - | - lor Mya Y | - - | - |xor a,l Y| - | - -
xor 10, a -l -1 -1-|xor aM Y| -|-]|-|xor Ma Y| -|-]-
not a Y| -]|-1]-|not M Y| -]|-1]-|neg a Y| -]|-]-
neg M Y| -] -] - |set0 10.n -1 -1-1- |set! 10.n - -] - -
set0 M.n - | - -] - |setl Mn - |- |- - |cegsn a,l Y|Y|Y|Y
cegsn a,M Y|Y|Y]|Y |[tOsn I0.n -1 -1 -1 - [tlsn 10.n - -] - -
tOsn M.n -] - - | - |tIsn M.n -] - - | - |izsn a Y|Y|Y|Y
dzsn a Y| Y |Y|Y|izsn M Y|Y|Y|Y |dzsn M Y|Y|Y|Y
call label - | -1 -1 - |goto label - - - - |ret | - - - -
ret - - - | - |reti - - - | - |nop - - - -
pcadd a -1 -1 -1 - |engint - | -1 - - |disgint S
stopsys - - - | - |stopexe - - - | - |reset - - - -
wdreset - | - | -] - |swapc I0O.n -lY| -| - |cegsn a,l Y|IY|Y]|Y
cneqsn a, M Y|YI|YI|Y

7.10. BIT EX

fr 3k HREE XAE RAM [X Hudk [ 0x00 %] Ox3F.
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8. BEFEIE
I brivti: 3 Hid
. J& H OTP W INE, FEFFA fVFpliszEn
Security [ | OTP WA RINE, TR il Ll
4.0V ®F LVR = 4.0V
3.5V P LVR = 3.5V
3.0V #®H LVR =3.0V
2.75V EF LVR = 2.75V
LVR 2.5V #®F LVR = 2.5V
2.2V #EHF LVR =2.2V
2.0V WP LVR = 2.0V
1.8V WP LVR = 1.8V
. Low fiX 10 DRl HL AL /E FL I
Drive Normal | 1E# 10 BRah b/
16MHZ 4 tm2¢[7:4]= 0010, TM2 K} &= IHRC = 16MHZ
4 tm3c[7:4]= 0010, TM3 i = IHRC = 16MHZ
TMx_Source 4 tm2¢[7:4]= 0010, TM2 B &hJ = IHRC*2 = 32MHZ
32MHZ 4 tm3c[7:4]= 0010, TM3 B &5 = IHRC*2 = 32MHZ
(BB SCRD
& Bit 4 tm2s.7=1, TM2 & 6 fii. PWM
24 tm3s.7=1, TM3 /& 6 fiz. PWM
TMx_Bit 2 tm2s.7=1, TM2 & 7 iz PWM
7 Bit 24 tm3s.7=1, TM3 J& 7 iz PWM

(P AR
AllEdge | ETFEAR BRZH A P
Comparator Edge | Rising_Edge | fX_ETF&fi & i
Falling_Edge | 1 N FEGfi A i

Disable ELE 28 A1 PWM AH B 57

GPC_PWM -
Enable teigdsdm = PWM $nth (F B2 AR
PA.O %EH INTEN/INTRQ.BitO & PA.O

Interrupt SrcO
PA.5 EF INTEN/INTRQ.BitO 2y PA5 (i E28 A ZHF)
As_CS B & 51 PA7/CS Jf#ift CS Jil

PA7_Sel
As_|O BLE 51 PA7/CS & PAT 10 5|4
Disable 5/ EMI AR A5 10
EMI

Enable RGP B OR B LGRIS AT R EMI PERE
* 8: FEFkI
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9. RFAERE

ShE TR AR JZ8P118 R4 IC I ik A W AU — e iR

9.1. B4

P A2 Eam i ire 510k IC BT APN, A eefEHIL IC, B3R T#EUL IC K APN, &7 IR A & M.

9.2. f#H IC

9.2.1. 10 5|KfE M E

(1) 10 fE %54 N\ I

& O fE ARy, Vih 5 Vil FIgERL, SBEA S SIREAR L, THES Vih Bi/ME, Vil B E
b3 (e

& D Rh B B R RS SRR AR S, SRR e

(2) 10 9% i AT T i 1 g
& E 10 NiA
¢ il PADIER 1 PBDIER % /75%, HxtBiffrseh 1

(3) PA5 &E kit 5l
€  PA5 Hitflt Open Drain fiitt, it = 75 225000 Bz ffH

(4) PA5 && )y PRSTB HiA\ 5|
& E PASEHIAN
& &% CLKMD.O=1 kJ5H PA5 1E5 PRSTB #i A\ 5|

(5) PAS {F Ay NI Ke 52k e 25 42 B 24 TF 56
& UEAE PAS 5K SLdHE >330
& BURIHBGEA PAS (AR

9.2.2.
(1) R DRer) — BB BRI F
B 1. BOE INTEN Zi472%, JF R 7 ZE0 b (4 il 7
IR 2. JHFR INTRQ FA74%

AP 3. FRFH, {EH ENGINT 54 ¢F CPU [ i fg
DU 4. Efehl. TR, BRANTHET TR
DI 5. A TR PUT R, BB R
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“fE X, AM{E ] DISGINT 354 5% 1 AT by
* BN AR AR EERT, T PUSHAF 84k {R4F ALU fl FLAG 2 7#8Bikl, JH7E
RETI 2/, f§if] POPAF 455, LSBT
void Interrupt (void)  // Wl RAESE, BEANFWTIET
{ Il B8t DISGINT BPIRZS, CPU e sz ity
PUSHAF;

POPAF;
Y} RGEZMEAN RETI, HIEHUT RETI SEHEA BHEKE S ENGINT FIRE.
(2) INTEN, INTRQ&AWIGHAE, FrCAZAE A Wrar, — @ ZEHE 5 208 B .

9.2.3. RZGHHPiEHE

AR CLKMD #4785 rl U1 RGeS B iie EIER, AATEVI#R Gibt o IR BRI B HE R A R IR R o 51200«
M A IFERJETHRE] B BRI, BiZJ5H CLKMD Zrfr sVl R 81K, SR)5 fHER. CLKMD &£ 4% 55 ]

A R IR
. fil—: RGEM ILRC ¥ IHRC/2
CLKMD = 0x36; 11 Y13 IHRC, fH ILRC AZfFEH
CLKMD.2= 0; Il MRy AR 2 H ILRC
. HIRM B ILRC YI# 2] IHRC, [FIR5¢H] ILRC
CLKMD = 0x50; /I MCU £ 3EAL

9.2.4. #HHEMEA., BEMETH
2 ILRC =M, B ISR

9.2.5. TIMER #H
M $INTEGS BIT_R B (%4 IC BRMED , Hiwe T16M iH5ias BIT8 F=A:lbr, # T16 1HEL 0
G, W — R e TR 0x100 BEHRZE (BIT8 A0 E 1) , 55 K HIifETH4E] 0x300 &4 (BIT8
MO E 1) o FTBABE BIT8 S2iH 512 A W, 1R, WERTER W ERS T16M 8w, WTF—
T 7E BIT8 M 0 48 1 I R A4
mHE¥E $INTEGS BIT_F (BIT A1 £ 0 fili &) 1Mi HikE T16M 11428 BIT8 F=A=rhilbi, W T16 1%k
BUNEFIEE] 0x200/0x400/0x600/ ... I KA. PiFE INTEGS W7k & A ik, Wik shER.

9.2.6. IHRC

(1) IHRC A 2> 15 4 FH 2] 3% 45 2 S R e i S e

(2) Mt IHRC I, NERHFEEFPEZIFIERE COB AEL%|5, EMC [TiEF<%T IHRC FIMEA RN, R
EEIERTSHE T IHRC, ALEEZE)G IHRC FISEBRITR AT G582 B 22 558 B OAS Va8 5 285 5 AR
LG — 5.

(3) FHHAM B A KIS — R AE COB ZitEE QTP I, F &) XX Al il A HH 471 5T AF

(4) &R E O — s, filin, "TLLE IHRC SR HZE ¥ E & 0.5% 3] 1% LAk 5 24 1) SEBRi 22 5
P R A,
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# 9. LVRiXES¥%

(1) AFEY IC EFEsE, WE LVR (1.8V ~4.0V) A &H5.
(2) FLLE 7S MISC.2 A 1% LVR %[, {HILI Riffff Voo FERIR TAERELLE, 0 1C Al fig T1E

AIEH .
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