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46
~N 45
B m
& 44 / ——
o 43
8 5 |
L(_'; / ——Avg.
g Y ¢
=f 40
(9’ 39

38 | | | | | | | | | | | | | | | | | | | | |

2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)

4.5. NILRC #i%5 VDD KRR HLHE

NILRC Frequency vs. VDD
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2 25 | 85 4 4.5 8 5.5
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35 | ILRC/4 ""##H#+
30 | —+ILRC/16
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20
15
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5
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7 28 <) 35 4 4.5 2 ab

Current (uA)

VDD (V)
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» 72
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E 66
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! 62
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loL vs. VDD
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4.15. FEH T (lpp) T4 B HE T (Ies)
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0.00

stopsys power down current vs. VDD

/’

— —e—stopsys

[

2.0 2.9 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)

Current (UA)

stopsys power down current vs. VDD (NILRC Enable)

0.6

0.5

0.4

0.3

0.2

0.1

0.0

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

—e— stopsys /

VDD (V)
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A\

Current (uA)

stopexe power save current vs. VDD
S

2.5

—e—stopexe /'
2.0
1.5 /
1.0 /
0.5 /

o

0.0

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

VDD (V)
18 W3k 11 W
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5. TheEMtiR
51. BFAfF - OTP

OTP (— MM BEFEI) BFAGFHARERERITHEFRS. OTP BFHNFW L FHE, 88 &
g, RIEAFWANLD, B2 )G, FPPO BRIl 0x000 fREE 4 RaufiiH, F W A2 0x010. P36X
% Bl OTPREFNEREE N 1.5KW K 1 flfis. OTP WAE ML HE“Ox5E0 ~Ox5FF it R4, M
0x001 %] 0XOO0F 1M 0x011 %I Ox5DF il 2% [a] 2 FH 7 (KR 7 25 8]

HuhE Thee
0x000 M+ FPPO &1, goto £#/7
0x001 P EFIX

0x00F PR X
0x010 e b N bk
0x011 HPRERFX

O0x5DF HPRERFX
Ox5E0 ARG

OX5FF Ao H
* 1: EFWNAAEN

5.2. B3IEF

JEHLES, POR (SR M THEA P36X £41, EFIFHLEIIFHLE AZ 2900 4> ILRC I &4 1. H
JUEAE I, A2 Of S IR B RAS E , TTAL FPan B 2 o, Horb tsee A2 TFALIN[E]

i, LHE AL (Power-On Reset)ii), Vpp U5t Veor L, MCU A 2k ATFHLIRES

Program ,
Execution

Boot up from Power-On Reset
2: LHEF

19 W3k 71 W
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5.3. HIEFfES —SRAM

SRR DL SR OB (F . 12 T 2R RN, HOIR A7 R SR T DU FE I B 0 XIS 6E, U Ik 1y
7.

HERE SCIE U AZ At o JL I, MERR SRS 8 SUEHERR AR T3 7288, L7 WTEAE RTINS A7 08 SCHERRIRBE, R A X
HERIOHED R AR RAF 00, AT LABh 2 B HEAL

X AR 2T, Bla A2 o vT DU PR BUR AR SR M stk . A (0 200 A i 4% A1 mT DA R 5%
BHEE, 100 T A7 48 2 A 2 RIEMAG R0 . T8I 8 iz, P36X RAIMIFTA 96517 %
T A7Ak e A0 AT LURI I TR] A7 B 4 A7 B

5.4. IR EFEBh

P36X 7517 PR 4% i B S RC #2355 B (IHRC) A MR AR 26 (ILRC), 3K AR % 58 77
DL 4M BB A4 5% clkmd.4 il clkmd.2 K FSUE . i P LU BN 5 B 0 R G, i L)
i BB olkmd 25 17 5k A 05 2k

I A LR BRI
IHRC clkmd 4
ILRC clkmd.2

F£2: RIGEBHL
5.4.1. WIEH RC IRFGH/ANIEM RC Rk 5%
JFHLE, IHRC A1 ILRC k% 252 B3 B H K. IHRC SR EEEL ihror 2RF480HE, EHARMES] 16 MHz.

WEUE TG BIAR AR 22 7E 1% AN HARHESS IHRC FIATR AT AR 2 DR H 05 Hi s F A IR T WA VS . T S
IHRC #5iZ% 1 VDD. &R il & E % .

ILRC AR 2 A AR T2, Ao A P 0 o IR, P PR 22 e 1 ™ AR A%, 16 258 ELUAL B URP IR RS i
SR VAN ZE N YA BESRAG HE IS 7 1007 i b

5.4.2. IHRC K

TR A PG, FEBUC A Y IHRC SR A v RERS AN TE], P36X RFIHR-AE IHRC A 5 vHE SR I X
e S, RAETHRERT M P IR ik BT g i, RIAT X N A2 B 3N P BIFE P B .
WHEAT 200 N FT s -
LADJUST_IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz,Vop=(p3)V
p1=2, 4, 8, 16, 32; H LAFRHEAIA] (1) R G hf o

p2=14 ~ 18; J LURZHES i BIAS T R, 16MHz /&3 F 1)iE #% .
p3=2.3 ~ 5.5; ] LAZEAN[A] (9 AR s ARHESIAR

i
S
=
b3
b=
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5.4.3. IHRC SRR R Gt 6
EA P 9miFERE TR, IHRC FIRRUER KRG 8 AETINZR 3 FTs:

SYSCLK CLKMD IHRCR 3723
o Set [HRC /2 = 34h (IHRC /2) AR HE IHRC #:#E#] 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) ARk IHRC #:#£%] 16MHz, CLK=4MHz (IHRC/4)
o SetIHRC /8 = 3Ch (IHRC /8) AR HE IHRC #:#£%] 16MHz, CLK=2MHz (IHRC/8)
o SetIHRC/16 | = 1Ch (IHRC /16) AR IHRC K1 %] 16MHz, CLK=1MHz (IHRC/16)
o SetIHRC/32 | =7Ch (IHRC/32) AR IHRC #:#EF] 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC /1) AR HE IHRC ;%] 16MHz, CLK=ILRC
o Disable A BEES IHRC A%, CLK Ak

% 3: IHRC SR vk ik 1

HH, ADJUST_IC ZIFHUEEE— 5184, LMERGITHUGREBDE R, P ARSAES A OTP B,
IHRC FERMHERIREF 2T IR, LG, AT 1. ORIk FANFIRISERRHERI, P36X RIIIRSE K&
IR AR LLT B AR BEEBUTHUG, P36X RFIHAT I 4 Ja (ARE -

(1) .ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vop=5V
JFHLJG, CLKMD =0x34:
& |IHRC M 7E Voo=5V K:HEE] 16MHz, JfH IHRC k2 5 F 1
& RGN %Eh= IHRC/2 =8MHz
& EITMiHss =M, ILRC B, PAS5 3] AR

(2) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vop=3.3V
JFHLE, CLKMD =0x14:
¢ IHRC Bi&AE Voo=3.3V I HER] 16MHz, JfH IHRC #ibk 2 5 H i)
& A4 8h= IHRC/4 = 4MHz
& EIVMiTHEE=R, ILRC R, PAS5 3| B2 A=

(3) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vop=2.5V
JFHLJG, CLKMD =0x3C:
¢ |HRC #lR7E Vop=2.5V I #&#EF] 16MHz, 1 H IHRC Fi 2 5 1
& Z4H = IHRC/8 =2MHz
& FEIVMiTHEE=R, ILRC R, PAS5 5| B2 A=

(4) _.ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=2.3V
FHLE, CLKMD =0x1C:
¢ IHRC HiAE Vop=2.3V I FHEE] 16MHz, JH IHRC #ERZ f5 Y
& R EP= IHRC/16 = 1MHz
o BV ER, ILRCEH, PAS 5l HIZH AR

(5) .ADJUST_IC SYSCLK=IHRC/32, IHRC=16MHz, Vop=5V
JFHLJE, CLKMD =0x7C:
¢ IHRC % 1E Voo=5V I HER] 16MHz, JH IHRC #ibu g 5 H 1
& ZSiH = IHRC/32 =500kHz
& EIMiHEEEH, ILRC B, PA5 5 2 AR

b
=
b=
=
=
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(6) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vop=5V
JFHLJE, CLKMD =0XE4:
¢ |HRC #liR A Vop=5V KHER] 16MHz, I H IHRC Hibk 215 i
* ZRGHH =ILRC
& AIVHIHEEEN, ILRC /G, PAS5 5] 2 AR

(7) __.ADJUST_IC DISABLE
LG, CLKMD ZFA788i s CBATMaifE) -
¢ |HRC BEAKAEIF H IHRCALHL 15 1)
® RGMFE=ILRC
& EIAiTEEE M, ILRC B, PASS|ZM AN,

5.4.4. REGHF LVREHESL
RYiFERE IHRC 83 ILRC, P36X #4H & R AHER, i 3 fios:

clkmd[7:9]

v

IHRC 2 4 -8
A R System
clock — =16, =32, 64 "M clock
u CLK
X
ILRC . a4 . -
clock +1(default), -4, =16 >

B 3. RGN BRI A AT DR AN R 00 55K R IE AN F ) R S

Bl GERE RV ARGUN BN S IR AT LVR B2 HEAL 45 5 R
AREMARGARE . LVR MIEMECRAE G BRI RE IS, AFRGN PR LVR BUE, HSHET 4.1 H RS
IS o ) B IR A L

22 W71 W
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5.4.5. RGH I

IHRC & f5, FH 7 o] B8 ZE R )4 2 Ge i b 208 1R 40 2 55038 1T B 2 BE I D) 3 R G B Ak RGeS Ih #E.
HAE, P36X R ARGl AL B @ 5 2 24728 clkmd {E IHRC A1 ILRC 2 [a) . 1E&5E 2459 clkmd2
G, RGBS ECH AR . HER, E WSS clkmd FHERR, ARERIR M ERK S8R, T
X7 ERE 2R DI FIENE S, S0 IDE TR “RB” > “MAHFEM” > “ICHH” > “GFH
4”7 ->CLKMD”

Bl 1:  RGEEA ILRC Y1#:3] IHRC/2

/o RGEE R ILRC
CLKMD.4

= 1; /- ZATIF IHRC, W LR EHIFHLAE
CLKMD = 0x34; /o YHEF| IHRC/2, ILRC AHefEiX BisH
// CLKMD.2 = 0, /o BINFEE, ILRC W LILEX BT

B 2:  FGEEA IHRC/2 T1#:3] ILRC

/o RGN IHRC/2
OxF4; /P3| ILRC, IHRC AfEfEX B {%H]

0; /' IHRC W] DAfEIX B{5H

CLKMD
CLKMD.4

B 3: R B IHRC/2 1)#:3] IHRC/4
/o RGP IHRC/2, ILRC 1EiX BJE 8 F )
CLKMD = 0X14; /U1 E] IHRC/4

Bl 4. R FEIN)E RGN O R R IR 88, RG4S 4L
/o RGN ILRC
CLKMD =  0x30; /o AEEMILRC VI#:E] IHRC/2 [EI < ] ILRC R % 2%

2300 371 W
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5.5. LLEie

P36X RAINE — AL A, W 4 PR LR as il R EEAE B . wnl BLER B A 51 L 22 18] B A4S 5 BX
& H5NMBEBIE Vinemar B 5 M B bandgap (1.2v)fftb#. WM S TR, —DRERAN, H—1
M N LLIRER AT L2 PA3, PA4, WE bandgap (1.2v), S#H WS EHIE Vitena r, - H
ZAEAs gpee HI[BINRIER . LLAARIIER AT L& PA4 B(3# Vintemal R, I H1 gpce A7 a0z 0 SRk $¢.

b 28 45 ST DL gpes.7 M43 PAO, MU TGI8 PAO ZH NS M HUIRAS, HhEias4h B4R
SpsmbE e BB R E ST LR EER L, BUEE Time2 Mg g5 i Bkt (TM2_ CLK) KEE. T4,
G5 2 RWEWRTTH gpee.d &5 . Lhicdn 25 BnT DL k=42 b Wi 5 5 8@ it gpee.6 2 E i k.

16 stages
VDD
—I__ 8R 8R A 8R
gpcs.5=1 gpcs.4=0
gpcs.5=0 . i ooo_/\/\/-.-/\/\/—o gpcs.4=1
gpcs([3:0] UXx v
|
VinternaIR
gpcc[3:1] ¢
PA3 » 000
PA4 »001 M
Bandgap »010 U gpcc.4 To request interrupt
o011 X X 6
PA6 »100 M o} gpec.
ul R
> p| | X .
0 ; F[ ~ —r 0
wux [— Tmerz | T PAD
PA4/CIN+ ﬁ — 5
x TM2_CLK gpce.5
gpcs.7
gpcc.0
1751 4- Ll/ﬁ;”“liﬂilﬁ#lﬁiﬂlk:g

TT AN

24 01 3710
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5.5.1. W%BZS%EEE (Vinternal R)

WIBZE B Vinemal r I —HE & BILFTA K, WU EARERNSEBIL, gpes AifrasiIfs 4
7 5 B RIERF Vintermal r 1 5% 27 A AKAE 1E[30])Eﬁ TEFEMERHEEKTE, XHEEKFLZE Vitema r 1
BB ARAE Y 7> 16 5547, BAZ[B:0lkFetik. Kl 5~ 8 8 RN T A AFRKZHHIE Vistemal Ro
WIS HHIE Vinema r ITLLUEIL gpes A 7as R E, 6 M(1/32)*Vop £(3/4)*Vop-

16 stages
N
— 8R
4=
R eo e R R : gpcs.4=0

| "\ gpos.d=1
| Fﬂ

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

1
\ internal R = T * VDD + _(?)— * VDD, n= ngS[30] in decimal

5: VintemalR ﬁ%’ﬁ%ﬁ/ﬁ (ngS.5=O &ngS.4=O)

16 stages

AN 8R

N\
/" gpcs.4=0 %7

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

— (n+1)

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

6: Vinemal R 1127 (gpes.5=0 & gpcs.4=1)

%25 W71 W
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16 stages
VDD
—[ 8R 8R , A 8R
/ 4=0 %
eoe Lo R—of
gpes5=0 Pl ., gpcs.4=1

gpcs[3:0] =l MUX

v

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

= 1 +1
v internal R T * vDD +M *

VDD, n = gpcs[3:0] in decimal
40

7: Vinemal R 11275 (gpes.5=1 & gpcs.4=0)

VDD

gpcs.5=1

gpcs.5=0
y

gpcs[3:0] =’ MUX

V intemal g = (1/2) VDD ~ (1/32) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] =0000

V intemal R =‘('“"":1;)2' * VDD, n = gpcs[3:0] in decimal

8: Vinternal R ﬁ%'ﬁ:%ﬂﬂ‘ (ngS.5=1 & ngS.4=1)

b
N
N

=
H
=
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5.5.2. fHFALLER

menm
t,.
(]

M

i 1.
P PA3 N AA Vinternal R [ HL % v(18/32)*VDD fE N iE#i N . Vinternal R %&£ &

gpcs[5:4]
=2b'00 1) AL & 5 A, gpcs[3:0] =4b’1001 (n=9) UL 1§ F| Vinternal R = (1/4)*VDD +
[(9+1)/32]*VDD = [(9+9)/32]*VDD = (18/32)*VDD H1ZH ik .

gpcs =0b1_0_00_1001; // Vinternal r = Vop*(18/32)
gpcc =0b1_0_0_0_000_0; /AR, BN PA3, IEHIAN: Vinenar
padier = 0bxxxx_0_xxx; N AEH PASE FRIABI LR (x: HEFHE)

o

$GPCS  Vpp*18/32;

$ GPCC Enable, N_PA3, P_R; /o N_xx 2N, P_RAKRIERAZEHNTLSH L

PADIER = 0bxxxx_0_xxx;

G| 2:
1%+ Vinternal R N fifii A, Vinternal R () #1 [k 9(22/40)*VDD, 1t PA4 JyIEHAN, HLH#s
(1) 285 SR s W P 9 it B PAO. Vinternal R ik 4% EEIMACE 7750 “gpes[5:4] = 2b 2107 Al
gpcs[3:0] = 4b 2 1101 (n=13) 7§ %| Vinternal R = (1/5)*VDD + [(13+1)/40]*VDD =
[(13+9)/40]*VDD =(22/40)*VDD,

gpcs =0b1_0_1_0_1101; / Hi B PAO, Vintemair = Vop*(22/40)
gpcc =0b1_0 0 1 _011_1; /RGPS, AHIN Vinemarr, IEHIAN: PA4
padier = 0bxxx_0_xxxx; N AFH PAAEIFII AT LR (x: IR HE)
i,

$ GPCS Output, Vpp*22/40;

$ GPCC Enable, Inverse, N_R, P_PA4; /N RRFEFHNZENEESEHIE, P_xx &1L
PADIER = 0bxxx_0_xxxx;

ER: 4 GPCS &4 Output | PAO i, 17 B2 PA3 #iHiIhRES25m, {H IC ZIEWRT, Frbs il
A U v T X %

27 W71 W
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5.5.3. {#H LA Bandgap 1.20V

P B Bandgap £ HLUE AR s 7T AR 4 1.20V, & AT LA 40 s YR Fe R /K F- . 1% Bandgap 2% #L ]
DL M i N £ A1 IE# N Vinternal R EL#¢ . Vinternal R s 52 VDD, FJH A% Vinternal R H LK Al
Bandgap Z#% W [k tLiK, #HinlLLsniE VDD MM E. @R N (gpes[3:0] 1+t i) s&il Vinternal R & #2ik
1.20V, #4 VDD [ st n] BLE I 51 -5

%tF Case11MiE: Voo=[32/(N+9)]*1.20 volt; XtF
Case 2 i 5: Voo=[24/(N+1)]*1.20 volt; % T Case
3M%E: Voo=[40/(N+9)]*1.20 volt; X}T Case 4 ifi
F: Voo=[32/(N+1)]*1.20volt;

o —:

$ GPCS Vipp*12/40; // 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; // BANDGAP &M N, P_RAFEIEH NN SHE L

if (GPC_Out) /5 5 % GPCC.6

{ /4 Voo K T 4VEf
}

else

{ /24 Viop /N T 4VES
}
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5.6. 16 frit%(3% (Timer16)

P36X RAIHNE—A 16 ALl 4ds (Timer16), HEESI B R H T RGN 8 (CLK), W8 &R
i &b (IHRC), WSR2 (ILRC), PA4 1 PAO. fE%F] 16 Arit#as 2w, 14N n) 8 fe e it i
Ty St ft+1. 4, <16, +64%&+#F, hiFHEERETE K. 16 A0 R aem L2, vH I a6 8 T DUE
stt16 &k, MR FAUE R AT LLRIF 1dt16 48417652 SRAM U /715 4% -

16 fr 1 E s i b i SR T DU 16 AT B S A7 [15:8 Kk £, h W28 w] DL b TR ik o B R BV %
E NAEZ A7 7% integs.4. Timer16 HEHHEE UK 9K,

sttiéars
+16m{7:5] | AR
# ¢16.m4:3] ’
l ldt165S
CLK £
IHRC F fisram 1608 —
ILRC = > - # O de—— HIELH
pa0 [ ;::g 14, iteE
PAd 16,64
ANE
215~ =
{ii {8 o 1{ _’.EE _Pl,i‘.ﬁq:aﬁ
" % ERIFE
CHE
116m[2:0] I ¥
integs A

9: Timer16 il HE &

MfEH Timer16 B, Timer16 [FiEvk @ XAE.inc Xhd . H=A28ckE L Timer16 M. F— 1%
FERRE X Timer16 (R BHR, 28 AN EUE R R E UHUM S, Ba— NS 80e e Ch IR, g R

T16M IO_RW  0x06

$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, X, ILRC, PAO_F NE—NZHL.

$ 4~3: /1, /4, /16, /64 NEZANBH

$ 2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 NE=ABH
F P DKIE KRG ERRE X TIBM 23, HIFuns, EZ2HTFiES% IDE B0t il 15 FH Mt
IC /41 EAF A T16M”;

$ T16M SYSCLK, /64, BIT15;
Il % FE(SYSCLK/64)24 Timer16 i £, 2M6 NIl AR — IR INTRQ.2=1
Il iR R Gek 4 System Clock = IHRC /2 = 8 MHz
/1 ] SYSCLK/64 = 8 MHz/64 = 125kHz(8us), #)%} 524 mS /*4:—X INTRQ.2=1

$ T16M PAO, /1,BITS;
/1 %3 PAO 4 Timer16 Wehii, & 209 M4 B =4 —k INTRQ.2=1
11 BRI 512 4 PAO B 8h R4 — Ik INTRQ.2=1

$ T16M STOP;
1121k Timer16 i1k
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57. Bt

B —A TR, LR RRIECR B EMEARZ 47 (ILRC). T FIH misc 5 A7 s M+, nJ LABEE IO Fh
ANFE A TN R, B

® 4 misc[1:0]1=00 (ERiL) . 8k ILRC il 3]
& > misc[1:0]=01 iF: 16k ILRC F 4 1
® > misc[1:0]=10 iif: 64k ILRC i} i & 1]
& ¥ misc[1:0]=11 itf: 256k ILRC it 1]

ILRC (44 A REE A T & A8k, FEIR AN TR TR R %2, f8 F % AT 2 A EVa .
THERYGEGREWEEY J5, B VHEBUR WS RG24, B RS S B S8 AL, #HE RS S B
2> JEfd TR wdreset38 415 £ F 1 1114

HE TG T, P36X R4 K EAIFEFisiT . BN FEWE 10 fis.

vDD

JEOR P LI
[ s | !
.

BITHENSEFHNE

10: BN R F R

i
S
=
=
b=
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5.8. Hkr

SPA;

P36X #41 A 7 A~ i
SN PAO / PAS

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

T HERR SR A AR IL T, IR R R A7 A sp FEE .

Timer16 1l

Timer2 i
Timer3 i
GPC il
P g R i (TK_OV and TK_END)
BTG RIEEE B SR BEE s Aok S HeUEH . Wi AR E W 11 BoR. FTE b mng
SRER G AR B AL BB RS A48 intrg 1EE . WG RIS E G E ST DU ETHRECR B ek
HAHMAZ, XERT X574 integs MR E . A M WnE RIE 55 #8551 engint #84-3H] On F 4 )&+
W) FhnEAT, LAREH disgintig 4 (R4 R EHT.

P36X &%
5 fiidEisE OTP K& ¥l

BT TS 16 (L9, HEtkArfr e sp

fir 0 RifREF 0. BbAh, HIPFILMER] pushaf 1584 f7% ACC bR EH A3 MIERIHERR, ULAER popaf 1844
MR E 2] ACC Mbr G FFfras . W HEARAT AL 5, 1F Mini-C 823X, HMEROL B 5 TR 5 i 9 7
FEFr e FEIL Gt sl B AT 8 SCHERGIREERS, F P NAF A 22 B, LA hE R

Interrupt
to FPPO

G

engint / disgint

Note: “engint” and
“disgint” are instructions

Ti 3 Inten.7
imer Detect —
output event Intrq.7
Inten.6
Timer2
output Detect Intrq.6
» event
Inten.5
TK_OV Detect Intrq.5
—* event
Inten.4
GPC output | petect Intrq.4
—¥| rising
edge Inten.3
TK_END Detect Intrq.3
— rising
edge Inten.2
T16 output | Detect Intrq.2
——| rising
edge Inten.0
PAO/PA5 Detect Intrq.0
— ¥ both
edge

A eI o) 2 B A 5]

b
pud
b=
=
=
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— BT, R TR

& A B AEER] sp B AT AR TR € HIHEAR I AT

& i sp HHEECN sp+2.

& 2R asnE .

& K MHhE Ox010 SRER F—4%464 . EFRWiIRS P S, wLUE s

fA4% intrq FEER WA AR . R BIfE INTEN 25 0, INTRQEZ 24

T A Y i

R SRR e, K reti 5 IR BIBEA IFEF, HLEAA TR 2
M sp A7 E i E RIMERR A AF F S IR A e T s

W sp K4 H N sp-2.

)R IR E 3

TSR R AT R 4E 2.

L 2R 2R 2R 2

FUP 25T R 6 O HERR N A7 LALAE R T i &, — b I A 710, PICh IR 2 40570 TIlHR Bl
HOR T AT A B R T, TER, AR ZUh WA pushaf SRR EE YA T HER A AF

void FPPAO0 (void)
{
$ INTEN PAO; //INTEN =1; 24 PAO #1502, FeA ks
3R
INTRQ = 0; /& B INTRQ
ENGINT VR ESG L
DISGINT /A5 4 R A b
}
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void Interrupt (void) /R

{
PUSHAF / 1EfE ALU R FLAG 217 %%
/WS INTEN.PAO 7 EREfF 2 ah A&, NREAX T LLUAWT INTEN.PAO 25N 1.
/5. IfF(INTEN.PAO && INTRQ.PAO) {...}
/U INTEN.PAO —EL7/EfEREIRAS, BUAT DA BE KT INTEN.PAO, LUIIEE H Wi AT .
If INTRQ.PA0)
{ // PAO KR Wi P
INTRQ.PAO =0; // RIUEKRAIXS N AL (PAO)
}
/X :INTRQ =0; IAEAET R i e, AEH INTRQ =0 — IR HBIE R
MR AT BE S HEWIR A T  AR ALBE T R BT, = AN B
POPAF /RS ALU F1 FLAG Zi47 8%
}
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5.9. HHMEH

5.9.1.

P36X #41 A =/N A L ERAER I, 0y IEE TAERK, BiEE A m s, E% T F
R T D REHBIE R B AT KRS, A Rt (stopexe) & EFEAR LAF LT B CPUCRIFAEREI ] LLZkSE: TAFE 1)
R, BN (stopsys) 2 TERIRERTT AR I). B, & BRE SR ERERRE T/, sk 2
AR FE R HAR D FEMBEN RGP M. & 4 BB iiiA(stopexe) Fl X (stopsys)[i] 1E
PRz e B 22 5 (B R 4R FOIRESD

STOPSYS Ml STOPEXE R FTHERY RIKWER
IHRC ILRC NILRC
STOPSYS ik ik DGR
STOPEXE Bk AR WAL Bk AR

R 4 A AU B SUAE IR R B ) 22 7

B HEN (“stopexe”)

Fl stopexe i & NE HMEN, R RANHHIERH, HRITA MRS SEHRER ks T/E. Al CPU
RAZIEPATIES, SR, X Timer16 iH4038m s, WiREHREIEA R RGR 8, I Timer16 3R 2 {f Frit %
stopexe & WA R T, MELYE AT LUE 10 ), 5l Timer16 1143 & e E R (W Timer16 KIS &2
IHRC 53 ILRC) , (3 Timer3 [#J NILRC Mafi? (7% tm3c.0 & 1 )5 NILRC) Bilbikasme W (&5 [FN &
GPCC.7 N 15 GPCS N 1 k)3l tLicsene 2 ThRe) - REMBE), A HUKBRLE EHE g 17. A B
BT ATR:

IHRC ¥R #s i : 3o, Wiy a . WA ERFRHEITIRE

ILRC #Ryastiidh: DAZIORFESA I, MRBER 55 225 ILRC E3).

ARG e (FH, B CPUFILIZAT.

OTP A7 K.

Timer t14428: 25 Timer TR IR BIF R R Ui B sl AR R I B dieeg 2 e 4= B, ) Timer 4521811 24
M, RS, (Hodr, Timer 614 Timer16, TM2, TM3) .

o NJEYE:

a. 10 Toggle Mufif: 10 fEH AR T I HF# (PXC {2 0, PxDIERfiZ 1) .

b.  Timer Mafg: MR THEES (Timer) B BHEAZE RGN B, WS THEEIBOE R, RGSHREE.

c. Tm3c.NILRC MefiE: FHFkE tm3c.0 v 1 )3 NILRC, [FIFf Timer3 HIRT4HFER NILRC.

d. ELA SRR, 6 HLi RS RIS, R EINE GPCC.7 A 15 GPCS.6 Jy 1 K5 H L s mafii ohfg . 7Efd

Hl “stopexe” i % Wi, AUKME MRS, 2461W0F .

CLKMD.En_WatchDog = O0; /N RAE
stopexe;

/N B AR
Wdreset;

CLKMD.En_WatchDog = 1; /TR fE PR RE A T 1A
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P36X &%l

JPAj 5 iisE OTP 27 8 1l

F2EH Timer16 M4 B “stopexe”:

$T16M IHRC, /1,BIT8 // Timer16 setting
WORD count = 0;

STT16 count;

stopexe;

Timer16 MIWI4{EN 0, 7F Timer16 11401 256 4~ IHRCH 85, REUK MR,

FHAEEA (“stopsys”)

B GEIR LA AR, T IR G e RS 2o . I “stopsys” 154, )T 2 EIZIEA

FHEA, 7 TIA stopsys FEA2 2 I UCK GPCC.7 %oh 0 kKM L #s . FHERKH stopsys 45,
P36X R N FEARAS :

BT [R4I%3% # A H 4t 5C

OTP WAF <]

SRAM FlI 7 f7 8% N AR FFANAE

o R 905 -

a. e N A (PxDIER SHRNAZA 1) B 10 1k,

b. Tm3c.NILRC Mafig: FixE tm3c.0 4 1 F/5 NILRC, [FIif Timer3 FIRT£HFZER NILRC.

N 51 R e AT AR IE WIS AT IORE SR, O T BRIRIhAE, BEASRUBECZ AT, Fra i /O 51BN AF 40

R, AR TEE. MRS EREIEFEm T pR:

CLKMD =  O0xF4; /o RGN IHRC A2 K ILRC, <A |1
CLKMD.4 =  0; /  IHRC 1=
while (1)
{
STOPSYS; /o HEANWT A

if (...) break; /o B R AR T HAS A OK, Btk Al 1E & TAE
/o B, AW R
}
CLKMD =  0x34; /RGN ILRC A5 IHRC/2
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5.9.3. Mg

BB S, P36X RAITTLLEE VI 10 515 Tm3c.NILRC Mg ¥k & 1F % TA4E; i
Timer16/Timer2 Mefig Hi&E T4 . & 5 TR stopsys i HLIFEA stopexe 44 HF 207 MR E 11 72 57

i (stopsys) F1 4 B I (stopexe) 7E ML EE I 1) 2 57

1O 5] ) Tm3c.NILRC Timer16/Timer2
STOPSYS i & &
STOPEXE = T &

R 5 Ju AR AR HUE S MR 1) 2

2 10 5l ISkMelE P36X %1, padier 2717 2% N X B —ANFH N () 5] B IE 7 150 B e BE T fe” . A
Me BEEEAERAE G FA T, I BRI [A] K202 2900 AN ILRC &, B4k, P36X 25 At b i
BETh fE, &L misc.5 A7 LR PUE MR K L) 45 A ILRC B8 & 11 .

PREEAR K e EAR X, Pl 10 5| JHIH) e BE A 7] (twup)
STOPEXE 44 FE iR = Mok 45 * TiLre,
STOPSYS $i Hi 5 5 XEH Tire /248 ILRC B8 fE 1A
STOPEXE 44 Hi i T 1 2900* Tire,
STOPSYS ##: i fit O KHL Tire /48 ILRC I 101

R 6: PRHRA /M AR 2 /10 R I ]

5.10.10 3|

Ji A 10 SIS BA MR S5 K . 2 P36X R A HE N5 B4 r B, A 5] IS mT DL U e HOR 2
K OMEE RS, [Nk, WeERRGUHT G S I A BV, R A AA Ay padier AN R BN R . [FIFE
H, 2 PAO fENANEE RIS IR, NOK: padier.0 i & T

T A I 6 5| A B A e A R Ak R B N 2 e 2 F CMOSS i HH BBl HLRE K S o 243 6 5] R DAy A R AT B S
59 bR BEhRMH . WREROR O ERRACIRAS, R B B AR R AT, SRR B B
& BEEAAANE. R 7 imH PAO fMIBUERCER. B 12 o 1 10 Zerp XA

b
w
)
=
H
=
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pa.0 | pac.0 (paph.0| papl.0 EiEp
X 0 0 0 [dA, A5 R/ NRHFE
X 0 1 0 |HA, A5 EhiH
X 0 0 1 A, A8 N
X 0 1 1 N, F55 LR R
0 1 X X KA, BA S8 R N R EEE
1 1 X QI E 1 =R R AR o S Mot M N A 2N |
# 7: PAORERER
P .1 i
a1
SEHEE PAD
PRI A
S e
(0. : { CopE
%EEE"E padier.x
L RERER
[ hbfiale - e s

12: 10 5l Z X AEPT P

BRI 10 5] B A AH R I E5 40 . o TR BB Re 51 B, L 207E 27 17 2% padier AH N ¥ & K,
PAB IR I . 4 P36X RANTEM g X, 58— 91 T LU FORES R BE R 48 X T RMEE R 4
(5, s B o A UL L A7 2% padier AN AR . FIFERITRIE, 24 PAO FHE AR T 51 BT,
padier.0 N B NE .

511. 84

Ik P36X RANEMMIEHMRZ, —HEALKAE, P36X RIIKIFTA FFa B B NRINE, RESE
BORsh, R THEES SRR IE 0x0. 2k BRI A B LVR AL, Bdn /7 il 45 B R AE A E FPIRE, 2
i, #FREAEHNY PRSTB 5l [l WDT AL, s A7 i 25 I R R 8
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5.12. 8 frit%(# (Timer2)

P36X ZFNE 7 14 8 A8 (Timer2). Timer2 i+% % (9 40 af LIk 3 R4 40 (CLK),
W &M RC R 8 (IHRC), WHBEM RC R A8 (ILRC), PAO, PA4 FlLL#iss. #fFay tm2c
HIfL [7:4] FIRIERE Timer2 (R 8. FIH SRR F BT & 8% tm2s (7[6:5], HFEh Pl Skt dgft+1, +4,
+16 Fll
+64 ke, A, FIHBAFEF T S/ESE tm2s £7[4:0], BF4h /0 se B R it 7 +1~+31 (IhhE. fE45S
T A Ch K 43 4ids,  Timer2 R (TM2_CLK)ARR AT LS V2 AR, PAFRBEAS [ 7= 5 N

8 LIS s A REAT 8 A bt HRME, Lhiar ras tm2ct, EN SSHE A IR E SN 2 8 fLEr 851t
Bk B b PR A A7 A5 BUE VG BN, eI A B AT RO, LR AR T ORE SOE I 8% 7 A B IR A
Timer2 €I 547 — N TARRE: AR IR S -t [ e A I sl b i 4. 1] 14 Rt Timer2

JE R BBy
» TM2 CLK
tm2s.7
tm2c[7:4] ﬁ tm2s[6:5] tm2s[4:0]
l l l edge to
N\ I\U/I Pre- Scalar gpit > MO
CLK, > scalar > ' PN up | tm2ct[7:0]
IERRCC:; X - + counter
C tol 1,4, 1~ 31 X| | D
omPAEA0, o — P 16, 64 o e*>PA3
~PAO,
oy i
upper L » PA4
/ PP — tht 0 X
oy | m20[7:0] ' 5
tm2¢[3:2]

13: Timer2 - HE &

Time out and
Interrupt request

Counter /7\\
/AN
OxFF 4 X
x 7 AN
¥ ¥ ¥
bound
Event Jrigge Time
Output-pin

>
Time

Mode 0 — Period Mode
14: Timer2 J& #AR I 5 &
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5.12.1. fF Timer2 7= BRI
oA A, BB RER S S R R 50%, HETHAR S AR E, UM

BHME=Y

g 1

] 4:

+[2 x (K+1) x S1 x (S2+1)]

Y = tm2c[7:4]: Timer2 firik £ (i BhEATR

K =tm2b[7:0]: FBRAFfEAE MME (k]
S1=1tm2s[6:5]: TiHHigs el (S1=1, 4, 16,64)
S2 =tm2s[4:0]: sr#n#sl (HithHl, S2=0~31)

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111,K=127
tm2s = 0b0000_00000, S1=1,52=0

> K AiER=8MHz + [ 2 X (127+1) X 1 X (0+1) ] = 31.25kHz

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0111_1111,K=127

tm2s[7:0] = 0b0111_11111, S1=64 , S2 =31

> %= 8MHz + (2 X (127+1) X 64 X (31+1) ) =15.25Hz

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_1111,K=15

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

D iR = 8MHz + (2 % (15+1) X 1 X (0+1) ) = 250kHz

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0000_0001, K=1
tm2s = 0b0000_00000, S1=1,52=0

S %= 8MHz + (2 X (1+1) X 1 X (04+1) ) =2MHz

{EH Timer2 el a3 PA3 5 I 7= A= Ji B B s G FR 7 0 R B

Void
{

FPPAO (void)

.ADJUST_IC  SYSCLK=IHRC/2, IHRC=16MHz, Vop=5V

tm2ct = 0x00;
tm2b =0x7f;

tm2s =0b0_00_00001; /- 8-bit PWM, Fils3Hii= 1, 434ii=2
tm2c =0b0001_10_0_0; /o RGN, HiH=PA3, JAIHREE
while(1)
{

nop;
}
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5.13. 8 fiLi+¥# (Timer3)

P36X ZFMNE T 14 8 AifffFit#ss (Timer3). Timer3 i+% %% (M 405 nf LAk B R4 40 (CLK),
W @ RC #ikF A8 (IHRC), HEMEA RC IR A4 (ILRC), NILRC FfILb#i#%. /7% tm3c 1)
fi7 [6:4] FIoRiEFE Timer3 FURF 0. FIH AL P & iH 25 47 2% tm3s (1[6:5], B &P i A He it fit+1, +4,
+16 Fll
64 ff) Bt B, FIHRMFEF R FERS tm3s £7[1:0], FHEh 205 8% f R R A T +1~+31 (U ThAE . 7E4G
BT B LA S, Timer3 it (TM3_CLK)ARZE AT LA 2 MR 3%, LAFRBEA [ 7= 5 S

8 LLE M &% AT 8 AL ETHHHuRlE, KlmF A% tm3et, B EME T IR E S, 2 8 fLEm it
WEEH ERFARRENEHEY, ENEEENFERAET, LR ESHRESCEN &R,
Timer3 jE &4 A — N TARMA: IR 3R oG T4t 2 Jo B sl W 4F . 181 16 o i Timer3
JE SRS I e B

A AEAE tm3c MINAZ[6:4] ik £ NILRC, I SCHFBEACDIFEER Ml “stopexe” 1 “stopsys” , i
¥ tm3c A2 0 B4 1 KIF/E NILRC =% % . NILRC /2Lt ILRC SN Bh, FRMEEA B EEs4h. 1 ILRC
—F, NILRC it IHRC &M%, (HERRZEE K, AroAHERMEEA . % FHC demo,
WA FAE.

» M3 CLK
tm3s.7
tm3c[6:4] ﬁ tm3s[6:5] tm3s[4:0]
l l l edge to
\ I\U/I Pre- Scalar 8-bit ¥ mterrupt.
CLK. ,| scalar | L] > tm3ct[7:0]
IHRC, X + + counter
Compg_rgt%r 1,4, 1,2,4
NILRC [ — P 16, 64
) upper
bound |41 3p17:0]
reaqister

15: Timer3 TEAHE E

#®
8
=
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Time out and
Interrupt request
Counter /7\\
/l \\\
OxFF 4 /,/ RN
¥ ¥ X N
bound
Event Trigget Time
Output-pin 4
Time

Mode 0 — Period Mode
16: Timer2 J& HAR I 3 1A

5.14. fh TR

P36X R4 A& — MBI e, B 17 IR HEA

TKET[T:5]
TKE1[3:2]

PAO/TK4 E—% .| TKCH| TKCL

PA3/TK2 M—+—+o"0

PA4ITK3 [0 |

PASITKO [+t |  Touch _ 000

PABITK1 [———o0 1| el s

PA7ICS K+——+o0 i | Lo o o 14V
i | - - [}1[}—1_2\-"
i . L ool qov
IS LY Y
i L oo oy
""""" I ., Y

PA7/CS fz ‘ ‘

ot T =
— TS[f4] TS[B:5] TCC[T4]

17 fl BRI F B 14 T E T HE ]

P36X 551 HRHLHL U 5 AL 3%, RO AR LT AR 3, SRIBELRE 2 o

b
R
=
=
=
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FEFZIIRERT, FHEAE PAT/CS SAIAN GND 2[RI H— MU i i IR F R O 41 B s 8% CS. [,
PBAHARIIET PA7_Sel &N As_CS, KILECE N CS 31, MiAE PA7.

FOTEN ARG, A8 S ER M LA R 25 B
1. Pl BE TKET A as RIE S Z B AR T (BID o BN R B — R A .

2. H P and@id #“0x10"5 N TCC #4745 LAt Touch START fir4. HI%¥ CS el se &t Bl VSS, JiHfif
B AT LAZ TS[1:0]0\ 32, 64 Fi1 128 AMfief3 o i bl 4 Ji W o ik

3. AR, KA AR e A R VSS Fir il B Tl . AR A Se AL, 128 ANl e A 2
LA CS A SE A, IXI 7 MBI 0x307 1 A2 0x 10”5 A TCC & 44 a8 K 3 s i T3 U i 2 .
FE B P B — B AL 2 J5 P AT B Touch START (0x10) i & SR 4% 22 b fil f b etk i, 1
AL AT LB R 0x00" 5 N\ TCC % A7 as 1 1L e it 72

4 (ERH 2 )G, CS SRt 4 (TK_CLK) i3 VCC 78 fi. 78 HLIH B it H BT JER B0 A A 1 H 2548
5. M AEIARNE =AM L VREF B, 7o b2 A 3 k. F25 ] L% I 3 H INTRQI3] R 4 W 78
R 1. VREF HE A& TS[4:2], 76 1.6V, 1.4V, 1.2V, 1.0V, 0.8V, 0.6V £l 0.4V [ #*

6. Z i U TS TKCH A TKCL AOMEL, A7 AT mitl i B EAeie. el EIR{ES CS A CP
MILLBIA R, T CP o AT LU I 7 TR A B A2 4L ) PCB, LM BR A G K S BE. —
H CP{#A, # CS e | VREF il (N A1 484 o I v B B R B0 22 57, WL T AR SE A S35
R

vCC

CS Pin Waveform

Vss VREF =N
) (N =1.6V, 1.4V, 1.2V,
(NN—*S-;KEEI‘-IZS) 1.0V 0.8V, 0.6V, 0.4V)

Touch Counter clock
(TKCH, TKCL)

18: b L IS e 1

FE: Y4 VREF HEEREBE RS ERETN, EaFEk iR E%E—% TKCHA
TKCL m %
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6.1. ACC REREFHFSE (flag), 10 Hbht =0x00

fr | WeE | s R
7-4 - - REd. X 4 “17 .
3 ] W5 | OV Gitibrd) . vl E 1.
e | AC GRBLIEGARE) o P T, JERBE N 1. (DR ICE 5 ks
2 - IS b, QR R R S
gy | C CERLBRE) o AP T, WRBEN 1. (SRR, QWiEEA
1 - VI | it R bR R AR BT AS 1 shift 354 B
0 ] WG | Z () . ACEEREN 1, YEARSEEEENS R 05 S EEE.
6.2. HERRIGET AR (sp), 10 Huik =0x02
& | WEE | wE R
s | ERIRETE . DR LRGSR A DI R, R O (AR O
7-0 - | R R 16 4.
6.3. FHEEREFE (clkmd), 10 Hilt =0x03
fr | WeE | wE R
ZGEIED (CLK)%E
27 0, clkmd[3]=0 71 1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7.5 | 111 | wys | 01x: fRE 010: ILRC/16 (ffj AR AN LH)
100: 1#EF 011: IHRC/32
101: 1#EF 100: IHRC/64
110: ILRC/4 110: &%
111: ILRC (BRI 1x1: fRH
4 0 W5 | AEES RC RS, 0M1: RIS
gy | PRRRALERE. AR 7~bL 6 RO bR
3 0 B 0 2 0 /2 1
s | BB RC 4% B ahfle. O/1: i/
2 1 I T RC IR LT FIIN, B T 1T A I 5 bR
1 1 5 | &IMDEE. 01 1S=REH
0 0 g 5| PA5/PRSTB Ihft. 0/1: PA5/PRSTB
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6.4. FUTRFFFS (inten), 10 Hiklk =0x04

fr | wE | s Ty
7 0 B/5 | ffgE Timer3 FRlr. 0/1: fEH/JEH
6 o | vuE | fhE Timer2 i, 0/1.
5 o | WS | MRt R TK OV, 0M1: (I
s o | WS | MRElEEE. 0. (IR
3 o | BS | A i TK_END. OA: I/ A
) o | /5 | fERE Timer16mith eI, OA. 3/
1 - TRH
0 0 /5 | gk PAO/PAS ki, 0/1: {21/ H
6.5. HEIERFEFRE (intrq), 10 Hulk =0x05
fr | ol | ws Hik
| Timerd prys T R, R H LRI H
7 5 on, wemspnnk
| Timer2 s R, A B3 e P
6 S o, mmssk
| e TICOV BT R B B I B P
5 S on, Rk
| HckmR R, S R BRI B
4 5 o, Fmrigk
| e TRCEND oK, S R BRI B
3 S o, mmsk
| Timer16 HyH TR, BRAE A B AR B IHE R
2 S on, Rk
1 Nt
0 i | 3118 PAOIPAS ISR, 0 FR Ll 475

0/1: AEERAFR

44 1 I 710
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6.6. Timer16 #2773 (t16m), 10 ikt =0x06

fr | WRE | s iR

Timer16 B gk

000: Timer16 1=

001: CLK (&%im4)

010: &

7.5 000 | /5 | 011: PA4 FEEHT CAAMEEIED
100: IHRC

101: 148

110: ILRC

111: PAO NI CAAMHSIEED

Timer16 i #h 434 -
00: +1

4-3 00 P51 01: +4

10: =16

11: +64

TR . YT RERPIRES A AR, TSR R A
: bit 8 of Timer16

bit 9 of Timer16

bit 10 of Timer16

bit 11 of Timer16

bit 12 of Timer16

bit 13 of Timer16

bit 14 of Timer16

bit 15 of Timer16

2-0 | 000 | BHE

NegaHehd22

6.7. WA EFFIES (integs), 10 Hilk =0x0c

fr | ¥IMEME | BB Eiiipy

GPC Wil ik #%.

00: TR PR K Hh b
01: LT+l

10: N Rk R Ak

1: {RE

\‘
(0]
o
o
P
4

5 - - A8 . 5 0.

Timer16 FRITI0 2 ik £
0: EJF&aEsk i,
1. TSR,

i

o
P
i

3-2 - - ff¥. 5 0.

PAO/PAS5 Wil ik %

00: THZHFN R B AR TE K b
01: ETFF&iERikr

10: FBEGER F

1. {*%

o
o
o
P
4
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6.8. 5O A B A\EEEHFFSS (padier), 10 il =0x0d
tr | meE | wE ik
| M PAT~PAG BT AIEER I, 110 I /A
7-6 | 1| N | m pA7-pAG Rl O A AL,
| R PAS BT R TR . 10: A R s
5 1 NS AR 0, PAS A RIAEER S, I FLA b R
| MR PA4~PAS MU i A RIRE . 110 i A/
4-3 1 N5 s PAG~PA3 B O T A,
2.1 REE .
s | TEE PAO BT MR ERI IR 110 I I Wi
0 1 TR 0, PAO AR BE K MEE R 45, I LI F o T R

6.9. W AXIEFE (pa), 10 Hilk=0x10

L | VIERE | B R
7.0 | shoo | B/E | BiEwAAASKIRE A
6.10. %0 A = & 78% (pac), 10 Hihk=0x11
fr | VIsE | w58 Bk
| DA SR A AR IR AT AR IRAE SO I AR AR A 5| BT A A e A K
7-0 | 8hoo | BK/S

0/1: N/t

6.11. 50 A LR IBHIFESE (paph), 10 Hilk=0x12

B [ 9RE | w5 i
s | RO A RS R, R (A B R R AR 3 .
7-0 | 8h00 | B o ey

6.12. 30 A THiiZh|FF (papl), 10 Hiik=0x13

fr

HIta{E

BIE

iR

7-0

8’h00

/5

B A TR LA R A7 A IX SR AE A FOREE I R L 1 AREASARRL A 51

0/1: 1FH/EH

#®
&
=
=
b=
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6.13. LB = HIF 78§ (gpcc), 10 Hiik =0x1a

B | WEE | s R
| . 011 FEFIR R IR R B, i B A L B
7 O | S| mimmsgem i, LBk
e
6 o | s o EA < sA

1. IEfIA > T

WP LU AR I A RS T 1 TM2_CLK AR St .
5 0 B | 0 HBERMIATREA TM2_CLKCRAF it
1 AR ML SR B TM2_CLK RAEH

TP LR A o L I 45 SR T AR
4 0 BE | 0: LB Al R Rk
10 B a4 A Ik

JEFE LA AR U N PSR

1 : PA3

2 PA4

e | 10 :N#EE 1.20 V band e AR
- wo | #s P andgap % Hi &

11 :VinternaIR

100 : PA6

101 AR5

11X: {45

IR LA RS N R
0 0 @/5 0: Vinternal R
1: PA4

6.14. LB BRIEF TR (gpes), 10 Hulk =0x1e
tr | el | s ik

tiasim it = (2] PAOD

7 o | A5
0/1: 1=H/AH
e Fhigaeneig 5 B . (gpec.6 K AE AR AL Iy A A e g )
6 0 | 7 | oi,

5 0 /I:l 5 jﬁj’% Hﬁiﬁ%&%% EEE‘; Vinternal R EE_X‘%H(]T@ o
4 0 /I:l 5 jﬁj&(ﬂ: Hﬁiﬁ%&%% EEE‘; Vinternal R EE_X‘{EE H(]TE"A °
o= jﬁj&(ﬂ: Hﬁiﬁ?%&%;—% EEE‘; VinternaIRo
3-0 | 0000 | ~H

0000 I ~1111 (ED
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6.15. Timer2 ZH|&FFS (tm2c), 10 Hitk =0x1c

fr | WIEE | S ik

Timer2 B £hJF%E$ -
0000: 154
0001: CLK (&% 4
0010: IHRC
0011: f#E
0100: ILRC

23 B Ay
1000: PAO (_ETHID
1001: ~PAO C R
101x : {474
1100: PA4 (EFHID
1101: ~PA4 (R

Timer2 i %%
o 00: %ﬂ%
3-2 00 B 01 R
10 : PA3
11 : PA4

1 0 ws | R

= | SO Timer2 g Ew
3B
0 0 | o, g

6.16. Timer2 iHF 728 (tm2ct), 10 Hilk =0x1d

i | WImE | s Eiiipy

7-0 0'h00 | L | Timer2 sEmf 2847[7:0].

HER: Timer2 RBcit 1AM, KL AEE tm2et A7 s

6.17. Timer2 433 % 775 (tm2s), 10 il =0x17

AL | VIRE | B R
7 0 R | {kHE

Timer2 B Tl 7 15 -
00: +1

6-5 00 HE 01 +4
10: =16
1. +64

4-0 | 00000 | A5 | Timer2 il4 /3 4igs.

6.18. Timer2 LfR&F 728 (tm2b), 10 Hbit =0x09

| #RE | BB ik

7-0 ohoo | RE | Timer2 EIRZif5%s.
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6.19. Timer3 Z#| & 778 (tm3c), 10 Hilt =0x32

fr | ¥IgBE | W5 ik

7 - - ]

Timer3 i g0 YRk £ -
00 : =H

01 :CLK (RGN
‘ 10 : IHRC

6-4 000 WS 11
100 : ILRC

101 : LB a8t
101 : NILRC

111 : {8

3-1 - - TR

J5H NILRC

s ey
0 0 0/ 1: 1=/ R

6.20. Timer3 {F¥( & 728 (tm3ct), 10 Hiht = 0x33

fr | BIRE | S Eii:py

7-0 | 0h0O B/E | Timer3 B #847[7:0].

6.21.Timer3 &% (tm3s), 10 Hiilk=0x34

b | WIERE | B ik
7 0 RE | {RE
Timer3 i Bh 7l 73 4T 25 :
00: =1
6-5 | oo | A5 |01 =4
10: +16
11: +64
4.2 RE | frE
Timer3 44 ) 47
00:+1
1-0 | 00 RE |01:+2
10 : fREE
11:+4
6.22. Timer3 L[R& 7% (tm3b), 10 il =0x35
b | WIEeE | s ik
7.0 | ohoo RE | Timer3 LIRZF4%.
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6.23. ML F R (ts), 10 Hifk=0x37

o | WERE | WS 1)

7 . .| RHE

fin B % (TK_CLK)
00: IHRC/16

6-5 ] /5 | 01:IHRC/2

10: IHRC/4

11:IHRC/8

fil 5 VREF i&$#%
000: 1.6V
001: 1.4V
010: 1.2V
4-2 | o011 |5 |o11:1.0v
100: 0.8V
101:0.6V

110: 0.4V
111: {£ 8

TEFF UG A B Th BE AT B I ] (TK_DISCHG)
00: R &

01: 32 *CLK

10: 64 *CLK

11: 128 *CLK

6.24. il i 78 L IEHI T8 (tcc), 10 Hikk =0x38

i | WE | 5 Eiiipy

el 01 FFREAL BAS, THECR IR
4 0 | B2 A AEIETAL

i i RS

i 4(W) RE(R)

TK_STOP . N
000 i B ) HE T SR

(o)}

N
P
dn

001 TK_RUN AT

ot \
011 (CS A B

Hofth (3¢ (3

3.0 . . TR
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6.25. iR (ERe 1 & 1728 (tke1), 10 Hikk =0x3b

fr | WsE

]

1)

W

{fife PAO/TK4.0/1: {5 H/EH

5

{68 PA4ITK3. 0/1: =H/5H

W

{fife PA3/TK2.0/1: {5 H/EH

(735

ffige PAG/TK1.0/M1: {5 H/)jE H

{fife PAS/TKO.0/1: {5 H/EH

(3¢

6.26. A ERIZE A B ITHEMLFEES (tkeh), 10 Hiht= 0x3e

fr | WgRE

]

iR

(735

3-0

A

5 F b 7e BT the [11:8]

6.27. i I 7R R IF BRI FAERS (tkel), 10 Husik = Ox3f

fir | WE

BIE

Eii:py

7-0

T

il BB 42 5 70 FRLVTHELY the [7:0]




f ) P36X %7
f 5 flikE OTP KA A ML

i) iR

ACC FUm#s (Accumulator (1455 )

a Zn#s (Accumulator 7EF2 /7 HLIARERF5)

sp | ARG

flag ACC Fr&E & 1728

| ANk
& Wik

| 4R By
- (2]

A FEEL

+ il
- ik

~ AU CGEREAMY, 1 4M5)

A (2 4ME)

ol

Ov | Wi (2 AN RGeHiE B R T D

T (WRFIEHERITRENSERZ 0, ZAREN 1D

HEAL (Carry)

AC HEhEEALAR & (Auxiliary Carry)

Mn | R HAEE 0~Ox3F (0~63) It B
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\\

71. BiEfEmAES

mov  a,l F& Bl S B s B 2R hnds

Fltn:  mov  a, 0xOf;

ZEH, a < 0fh

ZRmbrES: Z2 A%, G A%, AC A%, oV: [A4%]

mov M, a FE s B R as 2 W A7

B 4 . mov MEM, a;

éﬁ%: MEM < a

ZmbrEN: Z A%, C [A], AC: [44], OoV: [4%]

mov a,M R sh & s 9 A7 2 2 2%

Blhn:  mov a, MEM;;

Zilk: a< MEM; 4 MEM NZER, taEAL Z 29BN, SZ5emabr&lr:
Z: [5m] C. %], AC: A%, ov: [

mov  a,l0 Fah¥dE B 10 B 2

Blhn:  mov a, pa;

gif: a < pa; Y4 pa AFR, WrEAM Z SWELN.

SrembrdEfr: zo [gm] ., G A%, ACG VB, OV: A4

mov 10, a ¥ ahHE  Em#s 3 10

%t :  mov pb, a;

28 . pb ~—a

ZrgmbrEl: Z. [A%], Co [A%], AC: A%, OV: [A%]

Idt16  word ¥ Timer16 1) 16 £ i+ HEE H1 %] RAM

fltn.  Idt16 word;

8. word — 16-bittimer

ZRembrEN: Z2 A%, C AV, AC [A%], oV: [44]

S FH YA «
word T16val ; Il EX—1 RAMword
clear Ib@T16val ; Il 7% T16val (LSB)
clear hb@T16val ; Il &% T16val(MSB)
stt16 T16val ; I ¥5E Timer16 IHEIAEENO
set1 t16m.5; /I J& F Timer16
set0 t16m.5; I/ 12 Timer16

ldt16 T16val ; I ¥ Timer16 [ 16 £ it Z#%] RAM T16val
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stt16  word HIAE word 17 16 12 RAM & i3] Timer16

. stt16  word:

5. 16-bit timer — word

ZRembrEN: Z2 A%, G AV, AC [A%], oV: [A%]

IV E SR 1P
word T16val ; Il % X—4 RAMword
mov a, 0x34 ;
mov lb@T16val, a; // ¥ 0x34 #F| T16val (LSB)
mov a, 0x12;
mov hb@T16val, a; // ¥ 0x12 #%] T16val (MSB)
stt16 T16val ; /l Timer16 #4564k 0x1234

idxm a, index | R 5I1EA RAM [l JF 44 RAM B BB R RN 4% . & F 2 2T M A HdTiX —46 4
Blhn:  idxm  a, index;

Z£%.  a < [index], index & word & X .

SRembs &S 22 AR, G TA%El, AC [A%], oV: [A7%]

I8 FH YA«
word RAMiIndex ; Il X— RAM f&#x
mov a, Ox5B ; Il $85E fREH AL (LSB)
mov Ib@RAMIndex, a; // #484H1/7E] RAM(LSB)
mov a, 0x00 ; I $6 52 He I ikl 0X00 (MSB), 7E P36X ZA1%E Y 0
mov hb@RAMIndex, a; // ¥fa%1£%] RAM(MSB)
idxm a, RAMIndex ; 11 % RAM Hihit Ay Ox5B Fr 8 52 B n i 2 i #%

ldxm index, a | fHZR511E A RAM FHbhlH6 B s B B s 2 RAM. B 752 2T IR #UTX — 4

it idxm index, a;
g [index] — a; index s&PL word & X.
RSN Z2 TA%),  C [IA%], AC A%, oV: [A4%]
. FH A
word RAMIndex ; I & X—> RAM Fakx
mov a, 0x5B ; /I $8EfaE bt (LSB)
mov Ib@RAMIndex, a; // K454H17%] RAM(LSB)
mov a, 0x00; 148 EFa % Hukik v 0x00 (MSB), 7E P36X R41IZE N 0
mov hb@RAMIndex, a; // #4847 %] RAM(MSB)
mov a, 0Xa5;
idxm RAMIndex, a ; 1K BomaR BaE s B kil v 0x5B ) RAM
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xch M 485 RAM 2 (7] 22 4 4
#lin:  xch MEM;
gh g, MEM «— a, a «—MEM
SZRMPAAEN: 22 A%, G AEl, AC [A%E], oV: [A4]
pushaf W SN2 AR B IRAS B A7 2% B B A7 B HERR AR5 e B HEAR 4 A7
il pushaf:
P [sp] — {flag,ACC};
sp— sp+2;
WA EN: 22 A%, G AE], AC [AE], oV: [A4]
IAZEER (7 P
.romadr 0x10; 11 BT R S5 A2 7 N 1 ik
pushaf; 11 ¥ SR N A A AE FRAS B A7 2 B A7 B AR A7
Il R W R 5 R T
Il R W AR S5 R T
popaf; 11 ¥4 MEAR I AE BN (A1 A7 31 SR D28 AR AR RS 27 A7 2
reti;
popaf P HEAR TR BT 48 58 I HERR N AE 30 [R5 21 RN 28 AR BB AS A7 48

ol popaf,
g, sp < sp-2 ;
{Flag, ACC} < [sp];
R brEAL: Z [z, G [, AC: [3z&m] , OV: [ ]

7.2. HRiZHEKHES

add a,l VL RIEE 5 BomnasAn, SR HEE BN Rnas

Hltn:  add  a, OxOf;

i, a< a+0fh

SRR ES: 22 [=em) , C [%yml, AC: [%5m] , oV: [l
add a,M ¥ RAM 5 Znastiin, SR JEHELE BN Bn s

. add a, MEM;

i, a< a+MEM

TR bR S Ze [, Co [ AC: [%5m) , OV: [325mi ]
add M,a B RAM 5 Zn#s4im, SAEHE8 RN RAM

;. add MEM, a;

ZH. MEM « a + MEM

R bR ES: Z2 [=em) , C [%yml, AC: [%5m] , oV: [l
addc a,M ¥ RAM.  ZUINES LREERLAR N, ARG 445 RN BInes

#%l: addec a, MEM:

ZR. a—a+MEM+C

bR S 2o [, Co [, AC: [%5m) , oV: [325mi ]
addc M,a ¥ RAM. Zhnas UL AN, SREHEE RN RAM

Fltn: adde MEM, a;

8. MEM <« a+ MEM +C

TR bR S Ze [ ,  Co [ AC: [%5vm) , OV: [325mi ]
addc a ¥ Bomes St AN, ARG IR BN Bn g

#ltn. adde a;
. a < a+C
TR EA: 22 [Zm] ,  C [, AC: [3m] , OV: [%25 ]
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addc M ¥ RAM S50, SRJE4045 5N RAM
#lln: addc MEM:;

Zik: MEM < MEM+C

SRR EA: Z2 [m] . G [3za) AC:  [35m] , OV: [3z5m ]
sub a,l FIMERRAL BN, SR JE A RN BN 4%

Biltn:  sub  a, OxOf;

gif: a < a-0fh(a+[2" scomplement of Ofh])

bR EA: Zo [ZFgm] . G [3za)] AC:  [35m] , OV: [3z5m ]

sub a,M FNEHE RAM, SRS 45 SN Rm s
Bln: sub  a, MEM;
Zi%: a <~ a-MEM(a+[2 scomplementofM])

R bREA: Z2 [%5m] ,  C [, AC: [35m] , OV: [%5h]
sub M, a RAM Jik B na%, SRJEHE4E RN RAM

filn:  sub  MEM,a;
gi:  MEM < MEM -a ( MEM + [2's complement of a])
SRS Z [ZRg) G [3Zm AC: [3ma] OV: [35mi]

subc a, M ZIN#E RAM,  FRJ3Efr, AR5 HE4E BN 2 ds

#lln: subc  a, MEM;

4i. a<—a-MEM-C

bl Z2 [l . G [l , AC: [5z5m] , oV: [l

subc M, a RAM & 2 nas, FREEAL, RG0S5 RN RAM
il4n subc MEM, a;
ZE. MEM « MEM-a-C

SRR EN: Z2 %), Co [Zwl .,  AC [l OV: [%5m)
subc a RIS, SRS HEERIN R Inas

Bltn. subc  a;
8. a< a-C

SRR EAL: Z [ , C %W, AC: [35m] , oV: [%5m)
subc M RAM A, SR G445 A RAM

Bltn: subc MEM;
#ZEEH. MEM <« MEM -C

ZEWMbREN: Z [%m] , G [Zml,  AC [l , OV: [%5mi)
inc M RAM Jin 1

#l: inc  MEM;
. MEM «— MEM +1

SRR EN: 22 [=5m) , C [l , AC: =i , OV: [=5¢m)
dec M RAM & 1

. dec  MEM;
ZR]: MEM — MEM -1

R RbREA: Z2 [%5m] ,  C [, AC: [35m] , OV: [%ni]
clear M ER: RAM A 0 i

. clear MEM ;
ZEE. MEM < 0
ZHIREbREN . Z2 A%, C MA%l,  AC A%, oV: [AE]

b
w
)
=
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7.3. BliHRKES

sr a MBI, AL 7TBEANERNO
. sr a;
L5, a (0,b7,06,05,b4,63,62,01)  a (b7,b6,05,b4,63,62,01,00), C « a(b0)
MR EAL: Z [AR],  C [Eml AC: AVE], oV: [A4Z]
src a BInsmn AR, 7 NS EAL
fFltn:. src a;
L5, a(c,b7,b6,b5,04,63,62,b1) < a (b7,b6,b5,04,b3,b2,b1,60), C < a(b0)
SR RbREA: 22 TAE],  C %], AC: [4A%E], oV: [A%]
sr M RAM HIfi A%, Hn 7 BAEN O
Bltn: sr MEM;
ZEl. MEM(0,b7,b6,b5,b4,b3,b2,b1) ~ MEM(b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(b0)
SRR EA: Z2 TAE],  C %], AC: [A%E], oV: [A%]
src M RAM IR A1, 0 7 BNHEN bR EAT
Fltn: src MEM;
gt MEM(c,b7,b6,b5,b4,b3,b2,b1) ~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C <~ MEM(b0)
SRR EA: 22 TAE],  C %], AC: [A%E], oV: [A%]
sl a RN AR, 2 O BAEN O
Fltn. sl a;
L5513 (b6,b5,b4,b3,b2,01,00,0) < a (b7,b6,05,b4,b3,02,61,60), C < a(b7)
R EbREN . 22 TAED,  C [%m], AC: [A%E], oV: [A%]
slc a BN AR, £ 0 BN bR EAL
Fltn. slc a;
4. a (b6,b5,b4,b3,b2,b1,60,c) — a (b7,b6,b5,b4,b3,b2,b1,b0), C « a(b7)
SR RbREA: 22 TAE],  C %], AC: [A%E], oV: [A%]
sl M RAM KL A, L 0O BAEN O
fan. sl MEM ;
. MEM (b6,b5,b4,b3,b2,b1,60,0) —~ MEM (b7,b6,b5,b4,b3,62,b1,b0), C ~ MEM(b7)
SR RbREA: 22 TAE],  C %], AC: [A%E], oV: [A%]
s M RAM IR 7288, 457 O B NHEN b AT
fltn: slc MEM ;
zt.  MEM (b6,b5,b4,b3,b2,b1,b60,C) ~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(b7)
MR ESL: Z [AR], G [l AC: AV, oV: [A4%]
swap a FUmEsm 4 A 51K 4 A B

Blhn: swap a;
8. a(b3,b2,b1,b0,b7,b6,b5,b4) — a(b7,b6,b5,b4,b3,b2,b1,b0)
SRR EN: Z2 A, G IAEL, AC TRE], OoV: A4
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7.4. BHIZHLKES

and a,l FUMEE AT EPEE AT IZ 5 AND, SRS AR 2 RN 2%

filin: and  a, OXOf;

49 a < a&O0fh

ZMkrEN: Z [Zgm] ,  C A%, AG A%, oV: [A%]

and a,M Z A RAM $UATiZ 48 AND, 4RJ5H04E AR S B hn g
#iltn: and  a, RAM10;

4. a <~ a&RAM10
WA ES: Z [3ew] , G A%, AC [A%], oV: [A4]

and M, a EIN#RA RAM #7184 AND, #RJGHE45RIE7E RAM

filtn: and  MEM, a;

4. MEM «— a & MEM

R ES . Z2 [ ., C [A%Z], AC TA%E], OV: [AZ%]

or a,l RINARAS BV BT 4 OR, SR 544 AR 7 2 B &%

#lin: or  a, OXOf;

3. a < a|0fh

ZRembnES: 2 [em) , G TA%],  AC [A%], ov: [A4]

or a,M RIN#F RAM $U T2 5 OR, A5 045 FARAT 21 2 4%

fltn: or  a, MEM;

ZER: a«—a|MEM

ZRembn &S 2 [em) , G TAE],  AC [A%], oV: [AE]

or Ma ZUNE A RAM #4724 OR, AJFH45 RIR472] RAM

flin: or  MEM, a;

453 MEM < a|MEM

ZRMMbRES: Z [, G A%, AC A%, OV: 4]

xor a,l ZUMBS AT BB IR AT IZHE XOR, SR G045 AR 2 S 2

filln: xor  a, OXOf;

%%, a < a’0fh

ZEMAREN: Z [=m] , G A%], AC [A%E], oV: [A47E]

xor 10, a RN 10 AR AT I XOR, SAE 45 RAFH) 10 T 748

fltn: xor  pa,a;

2t pa<a’pa; //paieport A FEFIE

Zrommbr s 22 A%, G AL, AC TAVE], oV: [AE]

xor a,M ZUMEEF RAM $AT1Z % XOR, SRJGE4E RARAE 2] 2N g

. xor  a, MEM;

%%, a<~ a*RAM10

SZEMMER S Z [EE] . G A%, AC A%, OV: A%

xor M, a ZIn#sAl RAM #7124 XOR, RJ5E45 BARE S RAM

flin. xor  MEM, a;

4% MEM «— a "MEM

SRR EN: Z2 [l ., G AEl, AC TA%E], OV: [AE]
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FINEEHAT 1 AMDIS 5, 45 FAE R s

not a
fltn: not a;
%%: a< ~a
RSN 2o [Zm) . C A%, AC TAVE], oV: [A7A]
IS NER (7 P
mov a, 0x38; //ACC=0X38
not a; //ACC=0XC7
not M RAM $u47 1 MBIz 5, 25 7E RAM
flfn: not MEM ;
. MEM <~ ~MEM
SRR SN 20 [, G A%, AC [TAVE], ov: [A4]
A SER (7 P
mov a, 0x38;
mov mem, a; // mem =0x38
not mem ; /[ mem = 0xC7
neg a FINERAT 2 AMTIS ., 2R RN
fltn: neg a;
4. a<alf) 24MY
RSN 2o [Zm) ,  C A%, AC TAVE], oV: [A4]
N a1 -
mov a, 0x38; //ACC=0X38
neg aj; /[ACC=0XC8
neg M RAM #h4T 2 MBIz 5, Z55HE RAM
flin: neg MEM;
. MEM <~ MEM 1) 2 ¥Mg
bR S Zo ), G AL, AC TAVE], oV: [A4]
N YA -
mov a, 0x38;
mov mem, a; // mem =0x38
not mem ; /[ mem = 0xC8

%59 71 3L 71 W



mew
’.0.

%

v

.. P36X £7
PA 5 fiiiE OTP 2470 & 1 4

A\

HL B0 RAM 4 %5
comp a, M %ﬁ)é: comp a, MEM;

SR &% T (a-MEM), JHE38kREN Flag.

g,%ur@?gﬁgﬁ: Z: [%szm],  C. [%Ziml, AC: [%Zm], OV: [%Zim]
N YA«

mov a, 0x38;

mov mem, a;

comp a,mem; /Z WEBBEN1

mov a, 0x42;
mov mem, a;
mov a, 0x38;

comp a, mem; //CHREWBEN 1

EL#% 20 28 A1 RAM (¥ 79 25
comp M, a i tl)DL: comp  MEM, a;

2R 2T (MEM -a), I8t &l Flag.
SRR ES:  Z: [%m),  C. [%fm), AC: [%ZFm], OV: [%Z¥m]

5. (rizE K4S

set0 10.n 1O AL N F A B A7

filtn: set0 pa.5;

ZE9. PAS=0

WA EN: Z A, G A%, AC AV, oV: [A4F]

set! 10.n 1O EIAL N 7 i B AL

filtn: set! pa.5;

758, PAS=1

Mt ES: Z2 A, G A%, AC [A%E], oV: [A47]

set0 M.n RAM F42 N 324 0

flfn: setd MEM.5;

i, MEMAZ 5450

ZRWMbREN: Z A%, G A%,  AC AV, oV: [A47]

set! M.n RAM (4L N B4 1
fltn. sett MEM.5;
5. MEM £7.5 4 1
SRR EN: Z2 A, G AE,  AC [A%E],  Oov: [A%]

swapc 10.n ZMRREN: [A%] Z [%mi)] C  [A%&)] AC  [A%] oV
TG 1 GES D -
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set1 pac.0; I &E PA.OYE N

set0 flag.1; I/ C=0

swapc pa.0; Il 7% C 45 PA.O (fi#fE) , PA.0=0
set1 flag.1; /I C=1

swapc pa.0; IIi% C 45 PA.O (fii#:fE) , PA.0O=1

RTEG) 2 GESHAN) -

set0 pac.0; Il %E PAOIENHIN

swapc pa.0; /52 PA.O MBS C (fr#R/E)

src a; Il 488 C ¥ A4y ACC KL 7

swapc pa.0; /15 PA.O {25 C (hr#gfF)

src a; Il B8 C #Ardh ACC HIfr 7, E—> PA.O fifE%s ACC HIfiZ 6

7.6. KMIEHKEL

b Eneas 5oL R B, WIRAEMFER, BIBEE T 489, HEMHEES (@ —a-)HFH

ceqsn a, |
. ceqsn  a, 0x55;
inc MEM ;
goto error;
2. R0 a=0x55, then “goto error”; 75, “incMEM”
ZRMPIbREN: Z2 ], Co [, AC: [38m] , OV: [%25m ]
cegsn a,M L B4 5 RAM, Wi ZA K, BEPBkE F—184. s (a«—a- MM

filtn: ceqsn a, MEM;
5. R a=MEM, Bkt T —1M4E4

RERCWPREA: 2o [3Fgw) G [, AC [l OV: [z

cneqsn a, M

Fhi B2 masFl RAM M, WHERAMHERBEE T —%4E4. nEdE 5@~ a-M)MHFE
filtn: cnegsn a, MEM;

ZEH. IR a=MEM, BEE R 4154

SRR EN: Z [Zm) , G [l AC: [3z5m] , OV: [z ]

cneqsn a,l

oA BnAs AL BRI M8, GRS R T — %384 i@ <~ a-l)
filfn:  cnegsn  a,0x55;

inc MEM ;
goto error;
iR WR a#0x55, RJ5 “goto error’; N, “incMEM”
Zrombr s Zo [Zem) , G [l AC: [%sgm) , OV: [=5¢m]

tOsn 10.n

W 10 g2 0, Bhid F—1 R4

filfn: tosn  pa.5;

i R PAS 2 0, Bhid N —1MES

ZEMPAREN: Z2 A, G [A%E]l, AC [A%], oV: [A4F]
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A\

ttsn  10.n W 10 e 1, B R —1M RS

fltn: tisn  pa.5;

gER. i PAS 2 1, B F—1ME4

SRR EN: Z2 A%, G AEl, AC [AEl,  OV: A%

tosn  M.n Wi RAM Kifg e g 0, Bkid F—4M 454

#ln. tosn MEM.5 ;

iR W MEM K6 542 0, Bkt F—A4MES

SRR EN: Z2 A%, G A%,  AC [A%E],  OoVv: [A%]

ttsn  M.n W RAM R e A2 1, BEid T —1M 4

Bltn: t1sn MEM.5;

. mHE MEM KIAL 502 1, Bk F—1ME4

TR ES: Z AL, G A,  AC A, OV: [A%]

izsn a ZUmasin, & ZInSsF{EL 0, Bkid N —14
. izsn a;
Zg®., a < a+1, #Fa=0, P F—NES

RERCWPREA: 2o [3Fgm) G [l ., AC [l OV: [z
dzsn a RN, AR HER 0, Bhid N —1 R4

Bltn.  dzsn a;
8. a < a - 1, #a=0, Pt F—1iES

TR ES: Z [3m) . C [, AC: [35m] , OV: [%h]
izsn M RAM I 1, # RAM ¥i{d 2 0, BbidZ F—1-484

Bltn:  izsn MEM;
&%, MEM <~ MEM+1, #MEM=0, Btz F—14E4

ZEWbREA: 22 %), C [, AC: [%m) , oV: [%Z5n ]
dzsn M RAM & 1, # RAM B2 0, Bhid F—"1ME4

Bltn.  dzsn MEM;
Z%. MEM < MEM-1, # MEM=0, Bkid F—"NE4

RFCWRREAL: 2o [3Fgm) G [l ., AC [l OV: [z

7.7. RGEHIRKES

call label BRECI A, ik ] L2 4 s (] AT — ik
#lln:.  call  functiont;
Zid.  [sp] < pc+1

pc < function1

sp < sp+2
ZRMbREN: Z2 A%, G A%,  AC A%,  OV: [A4%]
goto label FERFRE M HhE,  Hiohl mT DU 4% 2 8] AT — bk

.  goto  error;
8. BkF| error 4k S PATIE T
RGN Z2 A%, G AR%Z], AC [A%], oV: [AZ]

ret | WL BV S 3 R n g, AR JE IR [
Wltn:.  ret 0x55;
g A < 55h

ret;

MR EL: Z A%, G A&l AC A&l Oov: [A%]
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ret M&iﬁu}%ﬂi*ﬁlﬁ]ﬁﬁ?
Biltn:  ret;
ZiR. sp <« sp-2
pc < [sp]
TR ES: Z2 AR, G IAEL, AC TA%], oV: [A74]
reti TR 5 AR R (B B R R Y . AEIXARAMAT G, R E s AR .
filhn:  reti
SRR EN: Z2 A%, G A%, AC TAE], oV: [A4]
nop BAEI B
. nop;
ZER: AR
TR EN: Z2 A, G IAEl, AC TA%], oV: [A74]
pcadd a H AT IR TS I BN N — AN
#ltn: pcadd a;
Zi®: pc <~ pc+a
TR EN: Z2 A, G IAEL, AC TA%], oV: [A4]
N7 FH YA -
mov a, 0x02;
pcadd a; /[ PC <-PC+2
goto err1;
goto correct; 1 Bk ExX B
goto err2;;
goto err3;
correct: I BhE) X B
engint FOVF4x 3B
f4n: engint;
SER. RWTELREIER] FPPO, LAE T FR R 55
TR EN: Z2 A, G IAEl, AC TA%], oV: [A74]
disgint AR R AR
f4n: disgint;
5. X3 FPPO [ R Wr SR A8 pk #4941, eIk IR 55
SRS EN: Z2 A%, G AL, AC TAE], oV: [A4]
stopsys EX NI
filtn: stopsys;
R (L RGN B R S
SRR EN: Z2 A%, G A%, AC TAE], oV: [A4]
stopexe CPUEIL. P By sy sRaR 2 TAE IR Mt (H2 RG24 F LT 24 DA
Blin:  stopexe;
iR EE RGN, (HRTMREER G A AR
SR ES: Z2 AL, G AL, AC TAE], oV: [A4]
reset ALEA WL, HSAT K SRS A A )
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filtn: reset,

iR AL

SRS EN: Z2 A%, G AL, AC TAE], OoV: A%
wdreset BALE T

4. wdreset;

ik HNEIM

T &S 2 AL, G AL, AC A%, OV [A%]

7.8. ELWITAMGE

2 NJE goto, call, pcadd, ret, reti ,idxm

2 M ) A 2

PNETT 3Ty S ceqsn,cneqsn, tOsn, t1sn, dzsn,izsn
UREE N i
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7.9. RALMWIRELSR

s z | c |Ac|ov B Z | c |Ac|ov B Z | c |Ac|ov
mov a, | -] - - - |mov M, a - - - | - |mov a,M Y | - - -
mov a, |0 Y| -]|-1]-|mov 10,a - |- -] - |ldt16 word -l - -] -
stt16  word - | -1 -1 - lidkm a,index| - | - | - | - |idxmindex,a - -] -] -
xch M - | - | - |pushaf - | - |popaf Y|Y|Y
add a,l Y|Y|Y |add a,M Y| Y |Y |add M,a Y|Y|Y
addc a,M Y| Y |Y |adde M,a Y| Y |Y |addc a Y|Y|Y
addc M Y| Y |Y |sub al Y| Y |Y |sub aM Y|Y|Y
sub M, a Y| Y |Y |subc a,M Y| Y |Y |subc Ma Y|Y|Y
subc a Y| Y |Y |subc M Y| Y |Y |inc M Y|Y|Y
dec M Y| Y |Y |clear M - | - |sra Y| - | -
src a Y | - - |sr M Y| -]|-|sc M Y | - -
sl a Y | - - |slc a Y| -]|-|sI M Y | - -
slc M Y| - | - |swap a - | - |and a,l - -] -
and a,M Y| -]|-1]-|and Ma - | - lor al - -] -
or a,M Y | - - - lor M,a - | - |xor al - - -
xor 10,a - | - |- |xor aM - | - |xor M,a - -
not a Y - | - |not M - | - |neg a - | -
neg M Y - | - |set0 10.n - | - |set1 10.n -l -
set0 M.n - - |set1 M.n - | - |ceqsn a,l Y|Y
ceqsn a,M Y | Y |tOsn 10.n - | - [tIsn 10.n - -
tOsn  M.n - - [tIsn M.n - | - lizsn a YI|Y
dzsn a Y |Y |izsn M Y| Y |dzsn M Y|Y
call label - - |goto label - | - |ret | - -
ret - | - |reti - | - |nop
pcadd a - | - |engint - | - |disgint - -
stopsys - - | stopexe - | - |reset - -
wdreset - | - |swapc 10.n - | - |cegsn a,l Y |Y
cneqsn a, M Y |Y

7.10. BITEX
fr FHE H g XAE RAM X HidE [ 0x00 %] 0x3F .
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8. fAiLi%Ti(Code Options)

TR T wik
| OTP MM, FLFe A fuvF b et
Seourlty R | OTP WIS, T il DL L
Disable 5 EMI R4k i% 15
=M Enable RGN bl B O B LIRS 4P ) EMI A RE
AS Cs | FUESIH PATICS Mk CS
PAT_Sel ro 0| LEAIH PATICS % PATI0 3
LVR 16 % 4.5V,4.0V,3.75V,3.5V, 3.3V, 3.15V, 3.0V, 2.7V,2.5V, 2.4V, 2.3V, 2.2V,
2.1V, 2.0V, 1.9V, 1.8V

9. RFHERE

S THREF e AT P36X R BIZF 1C R HAL Rt iR,

9.1, &
FI P AN A S0 1C A6 APN, A BEAEATIE 1C. 46 FAREE IC 1 APN, Vi 24 7 k.

9.2. f¥FIC

9.2.1. 10| B AR 52
(1) 10 1ERH T NI

¢ IOENBTHIARE, Vih 5 Vil (IHERL, SBEE B ESELN, 1HESF Vih 15ME, Vil EKE
e

& N LRI PR RS s RS SR R AR, IR ARV E A

(2) 10 1E %y NANT T8 D g

¢ XE 10 NEA
¢ 1 PADIER #1748, XM AR B 1

(3) PA5 #E %y PRSTB #iA 3l
¢ &E PAS BRI

¢ 5 CLKMD.0=1 kJaH PA5 E4 PRSTB fii A\ 5|
(4) PAS Ak NI K 528 7 42 3 d gk ol o I ok

&  UFEAE PAS 5K S4&AHEE >330Q

& NREEAAREA PAS AR
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9.2.2. it
(1) 1 W ThRER — B R R -
IR 1. B INTEN B 4788, T8 T E Rk st hrn 5
% 2. JEF INTRQ 2 /E8s
IR 3. FFEFH, #H ENGINT 84 1 CPU [ Wishis 55
¥ 4. ZEf5rhlb. TR, BRI TR
IR 5. Ml FREFIATERE, REIERF
TEEFEF T, T DISGINT 384 ¢ A ik
*BEN W R AL E RS, AIfEH PUSHAF #584 k{077 ALU Al FLAG # 787 kl, JR7E
RETI 2, {if POPAF#84H 5, SBIIT.
void Interrupt(void)  // IR ASE, BEANHEITRER
{ II BN DISGINT fk#, CPU A& FHEZ il
PUSHAF;

POPAF;
} o ARG ESEAN RETI, HEPAT RETI 524 Bk E R ENGINT FRIRE.
(2) INTEN, INTRQ&EEWIUGE, FrbA B WiEr, — & BRI E R EHE.

9.2.3. RGHTEhEHE

AT CLKMD % {745 il Ul RG0S Bl TEEERR, /S ATZE U8 R G IR 00 [R] i 8 SR A BRI S B - 451
MA BRI E] B IR, RZSG M CLKMD A7 @ Ul RGT i, SRS fHEid CLKMD 2747 &3 5% 1]

A R R
* fl—: RGieP M ILRC Y1#:3] IHRC/2
CLKMD = 0x36; /1 V)E] IHRC, {H ILRC AZf=H
CLKMD.2= 0; 11 Wi ARl 56 H] ILRC
. RIS ILRC V)43 IHRC, [R5 ILRC
CLKMD =  0x50; /I MCU £ 3EHL

9.24. HHMERX., MEME 1M
M ILRC KPRy, FHI SR,

9.2.5. TIMER #%iiH

H¥E $INTEGS BIT_RHf GXs2 IC BRMED , H#E T16M iH4#% BIT8 =4y, & T16 i35 0
Fug . WIS —RFP R EE] 0x100 k4 (BIT8 MO0 2] 1) , F ket $®] 0x300 i k4 (BIT8
MO E 1) o FTbAE BIT8 214 512 A Hhlr. EiERE, WRAPBI-HEIE T16M 1HEEs A, Wr—
TS LE BIT8 M 0 28 1 IR 2E .

WHREE $INTEGS BIT_F (BIT )1 2|0 fitk) 1 HE T16M it-%i2s BIT8 F=A R, N T16 %L
OB AR 0x200/0x400/0x600/ -+« B K AL H 1. PiFh e INTEGS R A& B I, MigFEE_F ZER.
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9.2.6. IHRC
(1) IHRC S 2 £ A F e s 8 8 SR A P I AR

(2) HE IHRC I, AVEREEFHLEZIIERZ COB fELZIa, EMC K T#EX IHRC RIKE A M. Wk
FEEPRATRE T IHRC, IBAER A THRC [ SEFR A w] BE 2 DU 22 7 H AR i B 3l e JE R
=AM R

(3) B B BKHITE L — A EAE COB ZIskEi#E QTP . A XAH LA H 1 5T1E .

(4) &P AR B CRIA R — 2 B, flhn, ATRo IHRC A ise i B 0.5% % 1% DALk in £ 1 S br i 8

FFE R I .
9.2.7. LVR
LVR 7K T Yn e 30T o [ I gs & 50 7 WL AE R A B Y H R SR IEFELVR, A REiE L
Wl TAE.
TR ARSI, HYRHE R LVR K 15E i
RGN B VDD LVR

2MHz =22V =22V
4MHz =25V = 2.5V
8MHz = 3.5V = 3.5V

#* 8: LVRixES*

(1) A4 IC IE#iEsh)E, #E LVR (1.8V ~4.5V) 4B

(2) PTLAKE A f7a MISC.2 9 1 % LVR JGH1, {HUEE R R Voo fERAR TAERELL E, B IC T fe TAE
AIEH

(3) 7E48 HiBi stopexe Al HIBLT stopsys T, LVR LJRETCAK.

9.28. RERFTHE

P36X Z ¥kt By PA3, PA4, PA5, PA6, VDD I GND ix 65|,

% {# /1] PDK5S-P-003 = LA Ak P36X #51SEfrits Jy (PDK3S-P-002 82 il FIRA B AAN SRR 5%
FIZAH)

® 53 (MCP) HifEtfibesk (On-Board Writing) A I H A AT FELAT PRV e 5 00

(1) PA5 (VPP) mftm T 6.5V,
(2) VDD WRERT 9.5V, T LSS LA 1 il ik 4 20mA.
(3) HAhkestsI 1 (GND BR4M) HHALS VDD AT .

P BATHAERE AT it T & B AR RUGER I, L efE K A 2 R R RER, WA Bk A
JE.
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9.2.8.1. PDK5S-P-003 %5 P36X R%I5¥E

{4 ] PDK5S-P-003 J5é5% P36X R 411 T A FH 2540 75 BRp R A6 R, B2 kLA P3608 (S08B) 1)k
o, HAh I TGN E M “ package setting” FfIAT Jumper? BkZk 7 AR AT .

1. PDK ##4
IDE i&E#ekes a4t G mithi convert to package, F1FF4Fke PDK i A\ package setting Uiii, 7f package ik
Tk B A [PO03)JE 4k (34, 2)i%k O/S test only program pin, ffii\zJit VDD/PAS5 swap #£3, #hil IC il
MR, RAEIE B e PDK S0, S K 19, K 20.

)
Load File JPMS1617 J[:heck Sum : BxC510868
E C:\Usersi¥inda PCiDesktop\ProjectivProjectl.
PDK
Blank Check Convert Yerify

e & -

Da NEANIANACT 400807

Auto P
SR gy: Convert Tool X No Set

5 T101 L Security 7/8
I To Package I Limit Count ‘
Rolling Code [} To New IC ‘ MTP Key Trim ‘

i+l
Ch
s Check IC ... B):JP7

Bhwerrvsany oty  memwo roedB) 1 JP7
BU 06 (POO3E) :JP7 BSO08A(PBEI) zJP7
Read & Search BS 08B (PBO3) 1 JP7 H2HBB(PBO3) : JPT7
E m2HB6 (P BO3) :JP7 BUB6{POB3) 1 JPT7

Kl 19: Convert PDK

Package Setting %
Ic PMS161_ -1 Fomis [Pas ~| 1 g |Pad ] F o
™ 045 |an ] 7 [paz -] F O
Package  |BULIEIE 5 ¥ -1

S08A(PDO3E) ¥ 0/5 |vDD 3 6 m oS
JUMPER S08B(P00O3B) — .
2ND8(P003E) ¥ 0/ |GND ~| 4 5 [pag -] F O
. 2NDG(P003E) - : —
IC Shift ¢  |UOG(PO03B) ¥ 0/8 lany ) l—_JA“Y 7 0
ors Mask—l.[ 7 0fS |Any [ l—_JAny 7 0
¥ 0 Any 1 [any 7 0
0JS Mask-R  |2NO6(P003) ‘ . '
U06(PO03) F 05 |any i [ 5o
- 0/S Test Select- 7 05 |Any 1 [Any ¥ O]
5 Enable All PIN 7 05 |Any Any 70
. 0 Any A ] 5o

| & Only Program PIN | i
. - F 0] Any 0 |any ] F O
3 I On-board Program 7 05 [any [ m 7 O
[ VDD § PA5 Swap on JP7 adapter | o ey i o
0K | Cancel |

K| 20: P308-S08B 7£ P003 # 14 &

2
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2. FRARTS I JP7 Bk

IC_ PA5 1 2 IC_PA4

3 4 IC_PA3
IC VDD 5 6
IC GND 7 8 IC _PAB

9 10

11 12

_w| POO3 .

15 16

17 18

19 20

21 JP7 22

23 24

25 26

27 28
PA3 29 30 PAO
PA4 3 32 PAT
PAS 33 34 PAG
GND 35 36 VDD

21: {fi PO03 i}, P3608 (S08B) JP7 k4 J5is &

VE: {F PO03 kesBkekiy, VDD f1 PAS 8 H#, RIEEGEE VDD 5] RS IC PAS 5|, B2t PA5 5|
fili%E823) 1C VDD 5.

3. AR N IE T AR, 3275 1C ready Ji BRI ESK .

9.2.8.2. PDK5S-P-003B 4% P36X R %%

1. {i [} PDK5S-P-003B &5 P36X R4, HA5 SO8A %2 bk 28 51 jumper 7 JP2 A B, 1ETHIKESE
WA TR 46, RIATRest. 1A S # T BARY, I Jumper7 BkZk. #: T RLL P3608 (S08B)
Hke Sy, Hofth 3 F 0t N AL “package setting” ST A Jumper7 B2k 5 AR AT . 5 B & 22
Fis:
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A\

Package Setting %
IC [PMs161_ ~] Fos b -] 8 [GND -] F ois
¥ 01 [an 2 7 & -1 oS
Package  |BIINEIELE = L [any ]
ALDA F PAB 3 6 [Paa -] F
S08B[P003B N
JUMPER e ¥ 055 |pas ~| 4 5 lﬁ‘ﬁ F 05
: ZNOG[POD3B) ) ) _
bt UO6(PO03B) ™ 0/3 |Any i ro
S08A[P003) e i :
0{S Mask-L |S08B(P003) " Of5 lany -] ) fany <] T
2ND8(P003) o [y <o ) [y <] FO
0{5 Mask-R |ZNOG[PDO3) )
UDG[PO03) r 05 [Any iy 70
~0/S Test Select- EIGIEY jany Any 0
& Enable All PIN WE e R [any -] o
o |Any | g any ~| o
" Only Program PIN %
| BEflie) Any Any | ERjie)
[ On-board Program roms [any -0 m - o
[~ VDD } PAS Swap on JP7 adapter o m o o
22: P3608 (S08B) 7 P003B #% 14 Hid &
2. PRI JPT Bk, W 23 B
IC PAS 1 2 IC PA4
3 4 IC_PA3
IC VDD 5 6
IC GND 7 8 IC_PA6
9 10
11 12
13 POOSB 14
15 16
17 18
19 20
21 | JP7 22
23 24
25 26
27 28
PA3 29 30 PAOD
PA4 3 32 PA7
PAS 33 34 PAB
GND 35 36 VDD

& 23: {ITf7TPOU3B I, P3608 (SU8B) JP7 BrEHIE




P36X 7%

%PAi 5 il OTP KA H 4l

. fEH PO03B kesg #rik4iif, VDD Ml PAS AT 2 H 4.

3. TR IE T8, $271 1C ready )i B AT ESK

9.3. f£H ICE
(1) W 5S-1-S01/2(B) (/i 118 . B ERELL F LA

5S-1-S01/2(B) I Lk R Gil 4y ILRC/16 Fil ILRC/64 [

5S-1-S01/2(B) A~ 3Z £ Timer3 ) NILRC M 1))

5S-1-S01/2(B) N3 #5 PA5 4 75t

5S-1-S01/2(B)A~3Z  GPC_PWM, TMx_source, TMx_bit % code option
5S-1-S01/2(B) A Fe AT A fil i Ui g

F 5S-1-S01/2(B)EL4LI, 24 GPCS ##% Output 2| PAO %yt i), PA3 i ! ThBEth £ 525 m

Ui PWM KBRS, @WH P ERTF ST EERIY, A0 BT s ig 7 oy il e 5 58
FRATF

PDK5S-I-S01/2(B)f/i H#% 1) ILRC MR 55LF5 IC A, HARZAME, HARIEEKLTE 34K~38KHz,
B A PRI M BN (B A IC AN —#F; i E&s: 128 RGN IC: 45ILRC W4

B 1V (A LA AT IC A—FF

EITEHRE 55-1-S01/2(B) P36X %5
misc[1:0]=00 2048 * TiLre 8192 * Tire
misc[1:0]=01 4096 * Tiro 16384 * Tire
misc[1:0]=10 16384 * TiLre 65536 * TiLre
misc[1:0]=11 256 * TiLre 262144 * TiLrc

b
=
=
=
=
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