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1. Thig

1.1. e
&  REUEHT AC [HAREAE oA EFT BoRN o 37 A8 - b 28 B R 11 AN IA 22 0 SR A7
& TFREVEE: -20° C "~ 70° C

1.2. R

=

& 1.5KW OTP F&FATF

& 96 FHHIRA AR

& RETERE 6 10 SRR A

& —EEfE 16 IR

& P 8 frEEfE PWM AEREE Timer2/Timer3, Timer2/Timer3 iAKCE NILRC #R%%%, EHIHZEEL ILRC Hig,
& B {5 S A LR g RN

&  HAE= 11 £7 SuLED (Super LED) PWM AERG#sAit%cds LPWMGO/LPWMG1/LPWMG2

& PREANEERLES

& 6 N I0 SR BB/ N R e T

€& Bandgap HHEEFEME 1.2V Bandgap HJE

& BFEPYE: PSS RC HR% A (THRC), PIFMIEAI RC #k¥%#% (ILRC)

& 14 BLVR HAI¥E: 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

& P TTIE AN R ] R

1.3. CPU 4%

& L AbERROE TR

Pt 82 AN RFE S

KERHE 1T CAREAED 54

AP 58 FIHERR AR AT ANERGIR S (] 2 bytes SRAM /EN—ZHER)

B AR DR B AR 4 FhA X, B At 4 B AT 4 /R )42 - S U ) #dfa Fia %1 (index pointer)
10 bk PA R A7 A bk 25 ) BAR ST

1.4. HEER

J78PT2523-S08A: SOP8 (150mil)

L K R IR R 4

JZ8PT2523-S08B: SOP8 (150mil)
JZ8PT2523-2N08A: DFN (2+2mm)
JZ8PT2523-2N08B: DFN (2+%2mm)
JZ8PT2523-2N06: DFN (2%2mm)

® 6 6 O O o

JZ8PT2523-U06A: SOT23-6 (60mil)




JZ8PT2523
6 fil s OTP KA Bl

2. RGMRNITHEH

JZ8PT2523 R —KTEEFASN, BL OTP NARFAAEZEEAN CMOS 8-bit fib¥ies. '©izH RISC 4L
FFE IR 8 A AT E R — AR IR, WA /D ER I db PR )2 T4k 18 4 7 Em A6 2 1.

J78PT2523 W& — A% 6 BA AR fhEEH EE. B, JZ8PT2523 S 1. 5KW OTP FER/ WAFLLKX
96 FHIBIEAAERE, — A 16 ALRBELETEEE, PIAS 8 A% Timer2/Timer3 A A —4H =% 11 frit%k
FLHTSULED PWM AE %28 (LPWMGO/1/2) o

Interrupt
1.5KW OTP Controller
&
Task || 3 _ 16-bit
Control B 5 Timer
g = (T16)
— @ g IO Ports
yes  <—>|” n
SRAM @
8-bit Timer2
(TM2)
POR/LVR K—>
8-bit
CPU :
— K—>| [K=> T(m;f
Power @
Management
Comparator
Watchdog ﬁ Touch
Timer
11-bit
SuLEDPWM
(LPWMGO0/1/2)

B 1. JZ8PT2523 R4 HHEK
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3. SIHThREVLEA

vob 1] O 8] GND
LPWM2/TKEPAT [Z ] 7] PAOTKOINTO/LPWM2/CMPO
CIN-TK4PAS [3_] [0 ] PA4ITKPWM1/LPWM1/CIN+/CIN-
VPP/PRSTBINTO/TKIPAS [47] 5] PA3TK1/PWM1/LPWMO/CIN-
JZ8P12523-S08A: SOP8 (150mil)
VPP/PRSTBINTOTK3/PAS [1] O 3] PA4TKAPWM1/LPWM1/CIN+/CIN-
LPWM2/TKSIPAT [Z] 7] PA3TK1/PWM1/LPWMO/CIN-
VDD [3 ] (6 | PAOTKOANTO/LPWM2/CMPO
GND [4] 5] PABICIN-TK4
JZ8PT2523-S08B: SOP8 (150mil)
CIN-/CIN+/LPWM1/PWM1TK2IPA4 [T] [E] PA3TK1/PWM1/LPWMO/CIN-
GND [Z] [7] PAS/TK3/INTO/PRSTBIVPP
CMPO/LPWM2/INTO/TKOIPAO [3] [E] Pa6/CIN-TKA
LPWM2TKS/PAT [4] [5] voD

JZ8PT2523-2N08A: DFN (2+#2mm)

CIN-/CIN+/LPWML/PWML/TK2/PA4 — [8] Pa3/TK1/PWMI/LPWMO/CIN-
GND [7] Pao/TKO/TNTO/LPWMZ/CMPO
VPP/PRSTB/INTO/TK3/PA5 [6] pa7/Tk5/LPWMZ
CIN-/TK4/PA6 5] voo

JZ8PT2523-2N08B: DFN (2+#2mm)

CIN-/CIN+/LPWMA/PWMA/TK2/PA4 El E PASTK3INTO/PRSTBIVPP
GND El E PABICIN-TKA
CIN/LPWMO/PWMA/TK1/PA3 El | E VDD

JZ8PT2523-2N06: DFN (2#2mm)
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CIN-/CIN+/LPWM1/PWM1/TK2/PA4 | i § | PA3ITK1/PWM1/LPWMO/CIN-
GND |2 5| VDD
VPPIPRSTB/INTO/TK3/PAS I 3 4 | PAG/CIN-/TK4

J78PT2523-U06A: SOT23-6 (60mil)

g & .
g B2 #R iz Bk iR
ik 5] AT AR A«
o (1) BRI ABL6. AR AR, 55 E R R b

PAG / ST/ | fudsu 4.

-(I;Ir;_/ CMOS/ |(3) Lhiasi & N .

Analog | iZ5| AT DARCECAROEIN, NRDIRHIL, 1EH padier T 40 6 XA H A 7
ATIfg.
5| Ee] LA :
(1) ¥ ADL 5. AR T8 N B, 55 ERn N R A BE A R

PAS / (2) fibfiticte 3.

K3 / o |(3) AN 0. LIV T BT L AR

INTO / ST/ (4) AMEEALTI.

PRSTB/ CMOS | (5) keskiHER VPP 5.

VPP XA BT LA AERRIR AP B R G TR (HE, 4P A7HS padier £ 5 J9707HY
M D RE ORI S54h, b gl HSOE AR, X TR EmPITIRe I8 &
4t, WEHE 33Q HH.
5| BEAT LA A
(1) s ADL 4. ATREFPRCTHE AN EGR . 89 ER MR A BE A R

PA4 / (2) filfbiist 2.

TK2/ 10 (3) Timer2 f¥) PWM fit .

PWM1/ ST/ |(4) LPWM %t 1

LPWMI7 | CMOST 5y sy ks A
CIN+/ Analog o .
oI (6) HLAEI Y S AR

ZEAR] ARCE VBSOS, NI, 15 padier SAFERAL 4 R HEU 4
ANIEE.
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S5 AT BAHI A -
(1) wH A f7 3. AIREFF T BCE AN EGR 89 BB/ R EBEAR R
PA3 / (2) fihdifecsd 1
TK1 / 0 (3) Timer2 K] PWM %t
PWML / ST/ (4) LPWM #iHHid@iE 0.
LPWNO / QUOS /- \(5) Hee ity 0 AT
CIN- Analog | pya| T IR B OVBUNELA, TR, W padier 175 3 KIHHT
HINThRE
15 Ay AR A
(1) i A £7 0o PIREFRTHE ARG, 59 BB/ N R R PEAR
PAO / o |(@ Mt o
TKO / (3) AMHHWIIE 0. LU AN T FEATER AT A T
INTO / ST/ (4) LPWM fardimiE 2.
LPWNS / CMOS /' |(5) Lhipessfiitt.
Analog |3 BRI CRLE AEEIA, SRR, W padier ZAEEL 0 KHIMHECT
o AR,
S5 AT LA A -
(1) s A A7 7. AIREFFRCUHSOE AN EGR Y, 89 BB/ N R EPEAR R
PAT / 10 (2) it 5.
TS / ST/ |(3) LPWM fHiidiE 2.
LPWM2 CMOS 1% 5| BT CABC BRSSO, NI DR, VB padier FATESAL T R PAHAT
HINThRE
VDD VDD VDD: H1E HLIE
GND GND GND:  Hr-fi s Y

FER: 10: HA/Hi: ST MERAHLRAMA: Analog: BUUAIAGI M CMOS: CMOS HifE3EHER:
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4. #FE SRR

41. BERXKBSEE
FHIFTA SRR MBI, BT V,=5V, fo=2Miz 2 &0 k. .

ass iR B/ME | HEME | BKME | B %A%
Vip | TAEHE 2.0° 5.5 V| ZIET LR A%
LVR% |[IKHEEEAMAZE -5 5 %
ARYGiHTEP (CLK) *
. = THRC/4 0 M ' v, = 2.5V
S| THRC/8 0 oM 2oy, = 2.0
TLRC 46K V,, =5V
L | e 0.6 mA | fu=THRC/16=1MIPS@5. OV
37 uh | fu=TLRC=46KHz@5. OV
Jat LR T FE PRI 0.2 Vip =5V Vy,
Tep (fEH stopsys %) 0.12 ud =3.3V
74 FE R ST R LA
PASYAN
T (jﬁﬁﬁ stopexe fir%) 93 uA |V, =5V
*fF THRC
Vi | FIANKHE 0 0.1V,
Vg LN NS 0.7 Vi Voo V
Too |10 FrHEEH CERHIHD 18 mA  |V,=5.0V, V,=0.5V
Tow |10 FrHIKBNHER GEHHH) 13 mA  |V,=5.0V, V,=4.5V
Viv | HIAHE -0.3 V0.3 Vv
Ly | SIEENHR 1 ud |V, +0.3=V,= -0.3
(PIN)
Rpy | FhrFaRH 71 KQ |V,=5.0V
Rp, | FHIHFH 64 KQ |V,=5.0V
15. 76% 16% 16. 24% 25°C, V,, =2.2V"5.5V
15. 20 16 16. 80 Vo 2. 2V°5. 5V,
Frige BeHEJE THRC Jfize * Mz | =20°C <Ta<70°Cx
14. 60 16 17. 40 Vi =2, OV'5. 5V,
%k ES k
: : ~20°C <Ta<70°C
fue | LLRC Pz * 46 KHz | Vi =5V
fNiLre NILRC i 14 KHz |Vy = 5.0V
toe | TR R 30 ns |V, = 5.0V
8192 misc[1:0]=00 CERIN)
s 16384 ILRC | ise[1:0]=01
, I IA A 92 e i
Lwor y 65536 clock l iser1:01=10
period| .
262144 misc[1:0]=11
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Gkl

2 B/ME | HAEME | &KE | B %4
I NG L BT [ 8 . -
Lyup E#ﬂﬁ%ﬁéﬂﬁlﬂ 16 Triire Ture 7= ILRC ETJ‘%EFM/\E
ARG IEH B[] 43 ms |@ V,, =5V
s [ g ok ) 720 us |@ Vv, =5V
trer | SN AL Bk T R 120 us |@ V,, =5V

O SRR BB, FRRE R
SR IR SRR %A B B SR 0RO, Jeb o B A 7E SRR R 0 % S 4

4.2. #xtBAETEE

BRI IR o 2.0V 7 5.5V (HAKfE: 5.5V)
s KA R 5.5V, A NI&HiR 1.

LN =2 ) ST TR TP TP PPY PRV VPP PIPRPIPPPRIPRPRPRS: -0.3V Vyp + 0.3V

Iﬁ;/ﬂ%g .......................................... -20° C ~ 70° C

%515'1§ .......................................... -50° C ~ 125° C

ﬁﬁ%ﬂg .......................................... 150° C

4.3. THRC #E5 VDD R ALK (KHER] 16MHz)

0.6
0.4
0.2
0.0
-0.2
-0.4

Deviation (%)

IHRC Frequency Deviation vs. VDD

M

Jf’”

/

i

——|HRC

¥

20 24 28 32 36 40 44 48 52 56 6.0

VDD (Volt)
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4.4. TLRC #E5 VDD R ALK
ILRC Frequency vs. VDD

47
< 46
I ...-0—"" . ——9
X 45
5 44 o
o ——ILRC
S 42 J/
= 41
g 40

39 | | | | | | | | | | | | | | | | | | | | |

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

4.5. NILRC iR S5HEEXRAMLELE

NILRC Frequency vs. VDD

16.0
~ 14.0 —o—a—0*
—~ 100 ;
g il
T 80 7
O 6.0 ¢
o
= 40
P

2.0

00 | | | | | | ] | | | | ] | | | | ] | | | |

2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)
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4.6. THRC MES5RERRMKE (KR 16MHz)
IHRC Drift
——\VDD=5.0V
1.0 —a—\VDD=4.0V
0.8 VDD=3.3V
’ VDD=2.5V
06 ——VDD=2.0V
U 2 %{\‘L
g 02 M :
= 00
O 02
-t M
-06
_0-8 | | | | | | | | |
20 10 0 10 25 35 45 55 65 75
Temperature (degree C)

4.7. ILRC MR S5HEERAMLHE

ILRC Drift

55

50 el

4 =

45 W

N %,\_—f‘;//:/./v//
== ;
& .
o 40 ——VDD=5.0V
x —=—\VDD=4.0V
— VDD=3.3V
VDD=2.5V
——VDD=2.0V

30 1 1 1 1 1 1
-20  -10 0 10 25 35 45 55 65 75

Temperature (degree C)
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4.8. NILRC MR S5HEERAMLE

Freq. (KHz)

16
14
12
10

o N b~ O

NILRC Drift
" _A_’—.—'_.’*’_a
W
——VDD=5.0V
—=—\DD=4.0V [ |
VDD=3.3V ||
VDD=2.5V
+—\VDD=2.0V —
20 -10 0 10 25 35 45 55 65 5

Temperature (degree C)

4.9. T/EHH vs. VDD 5 RG4S = THRC/n RA MK

> &

pa0 [AFG (1s) BB F#0%E . ON: Bandgap, LVR, IHRC

=M. t16 ENEs, b, TLRC, f#EIhge, H 10 SAAEZ.

Current (mA)

IHRC/n vs. VDD

1.6

14 |[—*THRCR2

: ——IHRC/4

12 | —=—IHRC/8

IHRC/16 /

1.0 IHRC/32

0.8 ——|HRC/64 // e
0.4 ¢

o kz:;j{/l/
00 1 1 1 1 1 1

VDD (V)

5.9
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4.10. TYEHH vs. VDD 5 RS 8F = ILRC/n RAMLE

> M
pa0 [B]F& (1s) B K-804 . JEH: Bandgap, LVR, INRC. &
Fi: t16 sENF 2%, oy, ILRC, Ab¥EThes, H 10 5| AR,

ILRC/n vs. VDD
45 |
40 /
39
30 gt —
3 25 '/-l/./‘/
*a::'; 20 | =
E 15 —=—ILRC/1
O 10 ILRC/4
5 ILRC/16
0 | | | | | |
2 2D 3 3D 4 4.5 2 9.9
VDD (V)

4.11.10 5| B Lz BH T ph 2R 1

Pull High Resistor

80

78 ——RpH
E 76
o
X
‘“: 74 ‘\‘
§e]
RZ] v\‘\“___‘_\_'\*‘—\o
a 72
o

70 | | | 1 | |

2.0 2.5 3.0 35 4.0 45 50 55
VDD (V)
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4.12.10 5|+ FHbi b £ B
Pull Low Resistor
80
75 ——Rpl
E 70
o e . - .
< 65 % 2 * *
S 60
v
E 55
50 | | 1 | | |
2.0 2.5 3.0 35 4.0 45 50 55
VDD (V)
4.13.10 5| e H IR B (1,,) SEE BT (1,) B2k
(VOH=0. 9%VDD, VOL=0. 1*VDD)
loH vs. VDD
20
15 —e—|oH |
<
£ 10
ot I /
o
5
‘/
0 1 1 1 1 1 1
2.0 25 3.0 35 40 45 50 5.5
VDD (V)
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loL vs. VDD

30

10

loH (mA)

20 25 30 35 40 45 50 55
VDD (V)

4.14.10 5% &/ KREHRE (V,/V,) 2L E

Vih, Vilvs. VDD

——Vih(ph off pl off)
—=—Vil(ph off pl off)
—a=\ih(ph on pl off)
/| ==Vil(ph on pl off)
t=Vih(ph off pl on)
=o—\Vil(ph off pl on)

Vih, Vil (V)

20 25 30 35 40 45 50 55
VDD (V)
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4.15. = H AR (T) A8 B A (L)

stopsys power down current vs. VDD
0.25
0.20 [ —e—stopsys //"
S o015
= /
£ 010
=
3 ‘/
0.05
OOO ] | | | | ]
20 25 30 35 40 45 50 55
VDD (V)
stopexe power save current vs. VDD
3.0
25 Vi
—e—stopexe /
< 20
=
5 15 //
3 10 /
0.5 &
OO 1 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)
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5. ThREMER
51. BFHEFE - OTP

OTP (—RMEVREF 1) FEF WAL RAZTCESAT IRE T8 4. OTP F2/F A7 T DA AE 300, s 3L
W, FRATEIND . B2 )5, FPPO MIFUEHINEN 0x000 {REA4% RS, HWIANDRZ 0x010. JZ8PT2523
B OTP FERFNAEA N 1. 5KW WiZk 1 Fom. OTP PIA7E MHhE “0x5F0 ~0x5FF” HERSGHHH, M 0x001 #| 0xO00F
I 0x011 3 Ox5EF Hbdilk: 23 [a) & FH - (R FE 7 45 1)

Hi ik TiRe
0x000 A+ FPPO Ef7, goto FIEF
0x001 AP RFRX

0x00F AP RFRX
0x010 el TN B R
0x011 M P REFPX

0x5EF AP REFRX
0x5F0 ARGMEH
0x5FF ARGMEH
x 1. BERFNAAEN

5.2. BIERF
FEHLE, POR (e fr) SRFTFELr JZ8PT2523. FFHLI A AT e bk FFHLER 4 TP 0. Ok I HL a2 8
A TLRC Bl E R, T E 3 TEHUTFHLR S 16 A TLRC B4 ERE. FH S 7EAE R, DA ZAo L o e Y e
€, TPHUR B 2 Fir, 2ty RIFHLE .

R, EHEA (Power-0n Reset) i, V,, WAZIUGHEIE V., HE, MCU A St AFFHURZE .

Program ;
Execution .

Boot up from Power-On Reset

K 2. FHBRE
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5.3. HIEFMESE - SRAM

AR AT L2 7 AR . BR T AR EE SN, B A i 80 T DA R A B0 sU Bt 48 8, LK
HER A AT«

HERG 8 SCIERClE A i LI, ERRAR B2 SUEHERR IR B Ar A7 4, R P W AR (I B AT 58 SOHERIR L, HERR N
AR HERR I HED R AR R RAE 0, P AT ABH A R

X T RHRAF R T &, s A2t as il DU VRSO R ST R A s i . I s At e A0 mT DA 1 52
BHERE, XX T HIRAF TR M A RIS AA . TR 8 fin, JZ8PT2523 [FfT 96 17 (K4
A7 fit A AT DU IR 2 A7 BURR 2 A7 o

5.4. R 25 FIR B
JZ8PT2523 A IHANRG s : W EM RC R %% (IHRC) 1PN FRARAIIE ¥ 8% (ILRC) , X MR 28 ]

LA i #7474 clkmd. 4 A1 clkmd. 2 SRJEFHEUIER] . FH P AT BLEFEAS R AO3IR G4 0 AR GU B, RIS AT A
HITRCE clkmd A7 A7 e A 2 AN F RN 2R

e A )2 /&R
THRC clkmd. 4
ILRC clkmd. 2

2. RASHE
5.41. HEEM RC RFIMAIE RC IRH 2
JFHLJG, THRC A1 ILRC IR EHENE M. THRC FiRAEE ihrer PHFaeiE, BERUER] 16 MHz,

WG AR A 28 AE 1% LA HAGHERS THRC FATRA SR 2 DR B8 B R AN TR IR S s A 2R . S
THRC #iZA0 VDD &5 &K%,

TLRC fRAA o BRI AR T2, Y AR P Y0 P s R B ) 2 e T 7 2 A2, 16 2525 B L URF VR RS Bl
SFEYUANEE R F R ZERAGHEIS 7 107 i Lo

5.4.2. THRC K
T A= hliE ], AFEU A THRC SRR vl RERI AN, JZ8PT2523 #2{f THRC Al K v SR B ix
oo G RSHEThRE AT DL FH P AR R B It g 1k, RN AN T A2 B S BN P R B
W UE A 20N FTR -
. ADJUST IC SYSCLK=THRC/ (p1), THRC=(p2)MHz, V,=(p3)V
pl=4, 8, 16, 32; HUIRMAFT RGN 4.

p2=14 = 18; HUAMHES F B FAIA, 16MHz 218 H FiE .
p3=2.3 " 5.5; FUEARFE P TAEHE FREMR .
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5.4.3. IHRC $ARRAEFI R Gibtoh
TEFH P iR FERl, THRC SRZRKSHEM R 2P HIIETNEE 3 Fow:

SYSCLK CLKMD THRCR Description
o Set IHRC / 4 = 14h (IHRC / 4) A RE THRC ##EF| 16MHz, CLK=4MHz (IHRC/4)
o Set THRC / 8 = 3Ch (IHRC / 8) Espdiia THRC ##EF| 16MHz, CLK=2MHz (IHRC/8)
oSet IHRC / 16 | = 1Ch (IHRC / 16) A RBE THRC #&#E#F| 16MHz, CLK=IMHz (IHRC/16)
oSet THRC / 32 | = 7Ch (IHRC / 32) Espdiia IHRC ##EF] 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC / 1) A RE THRC E:#EF| 16MHz, CLK=ILRC
o Disable A B THRC ASKeiE, CLK RpfAs

£ 3: IHRC SR UEEIN

HH, . ADJUST IC RIFHUAH —%154, LMERGTTHUSREBE R0, EFPAREEE AN 0TP AR %,
THRC SRFRIHERIREF AT LU, EASEHERIT 7o IR T AR RGN,  JZ8PT2523 /) &
GURSHEI A AF . DUN o AR ESOT LS, JZ8PT2523 AT Iear < )5 IR

(1) . ADJUST ICSYSCLK=THRC/4, IHRC=16MHz, VDD=3.3V
FFHLJG, CLKMD = 0x14:

& THRC #RAE V,=3. 3V BfReES] 16MHz, FHH THRC i | H

& ZRYiWh= THRC/4 = 4MHz
& EIMHEESER, ILRC B, PAS 3| AR

(2) . ADJUST IC SYSCLK=THRC/8, THRC=16MHz, V,=2.5V
JFHLJG, CLKMD = 0x3C:

& THRC HRAE V,=2. 5V BfRHES] 16MHz, FHH THRC i g H

& ZRYimh= THRC/8 = 2MHz
& EIMHEESER, ILRC B, PAS 3| AR

(3) . ADJUST ICSYSCLK=THRC/16, THRC=16MHz, V,=2.3V
FFHLJE, CLKMD = 0x1C:

& IHRC #JRAE V,=2. 3V BRHES] 16MHz, JFH. THRC i 5 H i

&  ZSWeh= THRC/16 = 1MHz
& EIMHEESER, ILRC B, PAS 3| AR

(4) . ADJUST ICSYSCLK=THRC/32, THRC=16MHz, V,=5V
FFHLJE, CLKMD = 0x7C:

& ZRGimeh= THRC/32 = 500kHz
& EIMHEESER, ILRC B, PAS 3| AR

(5) . ADJUST ICSYSCLK=ILRC, IHRC=16MHz, V,,=5V
FFHLJG, CLKMD = OXE4:

& IHRC MHAEAE V=5V BPE:ER] 16MHz, JfH THRC 215 H

& ARGHHEN = TLRC
& EIVMFEEMER, TLRC B, PAS 3| I A
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(6) .ADJUST IC DISABLE
FFHLIG, CLKMD 25 /788754 s CBARTEn1E):
& [HRC WARMEIFH THRC B HES vt Code Option H* Boot—up_Time #E#%
&  Z4GHiFE= ILRC B{ IHRC/6 (if@it Code Option H'Boot—up Time #E#%)
& EIVMiHEE A, ILRC FH, PAS 5l AR,

5.4.4. RGETEIF LVR FAENL
ZSEPSRE THRC B(# ILRC, JZ8PT2523 MR Eh RSAEMAERE, WK 3 Frs:

CLKMDI7:5, 3]

v

+4, +8, +16,
THRC ——¥ +32, +64 >
M
U System
X clock
ILRC —» +1, +4, +16 > > CLK

3: RGBT B IETI

Al P2 T DAAEAS ) B 75 5K R S AN R 1 R eI B, 3065 O R GE I Bl L 5 R YR B A LVR O BEHERL 5 57
KA REMERGRGE . LVR (ZEMEA ARG B Rk %, AFRRGM BTN LVR €, HSHET 4.1 F
RGN B R AR UK
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5.4.5. ARG TIH

THRC KHESa, I ml e BR 1 2 G 210 37 i 47 2R 5 ] 58 2 BE R D)4 R G BhoR ik R gt e S ol
Feo FEA b, JZ8PT2523 M RGNS B EEME BERT @I 1% € 77 8% clkmd 7F THRC F1 ILRC ZI[A[VJHt. 7E1E 174+
clkmd 2 )5, FRGBIESIRIFESBOHNR . BER, BB TMA%E clind FHAHEAT, AREFN 3 R R
B, ESELBIT.

B 1:  ZRGiE5P N ILRC Hj#e%] THRC/8
/S RGN HE TLRC

CLKMD. 4 /7 SEFTHF IHRC, FILI#EBHLTHEET

CLKMD = 0x3C: s/ UIHF] THRC/S, ILRC PR H

// CLKMD. 2 s/ BUWFE, ILRC AIYEXE

Il
~

I
S

Bl 2:  ZGHEPA THRC/8 Fj#:%] TLRC
/S RGRIEE THRC/S

CLKHD = OxF4; /) UIPRE] ILRC, THRC ASEETEXE (7]

CLKMD. 4 = 0; J/  IHRC HJPLAXE

] 3. RGN THRC/8 YJ#:5 THRC/32
) RGN THRC/S, ILRC HEXE A
CLKMD = 0X7C; /S GJHE] IHRC/32

Bl 4. wREED) RGO ERIRG 28, RE 2L
/S RGHTEE ILRC
CLKMD = 0x30; /) BEM ILRC THRE) THRC/S [FRT LT TLRC #7548
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5.5. L&A

JZ8PT2523 B —AMBEALLELSS, Wil 4 Fros LB A AT B P e AT DA RGBS 51 B 1] 145 S B
HWHZHERIE Vi « EESNE bandgap (1. 2v) L. WAME ST HEL —DEERA, B2
AN, LRI TTLLZ PA3, PA4, P& bandgap (1.2v), PA6 BRHEWHBHIE V, .0 o JFHAFER
gpee ML3: 1IEoRIESE. HLA B IERATI LR PA4 50 Vo o JFH gpee ZRAFARIIAL O REHE.

L E A A R T LU gpes. 7 IEFRMEREE] PAO, BT TCIE PAO RIS M HIRA, L ass: 40
SRR A RE S T LUR B, BURIEIE Time2 ME A HS AT B EIEL (TM2_CLK) RFE. 534k, 155
FET R AT gpee. 4 BHE. LB B S5 SR AT LRIR P A b5 5 B8 gpee. 6 BRI K.

16 stages
VDD
T AL 8R
R R R gpcs.4=0
0 o— ® o0 _ A -e\\—¢ gpcsd=
I [ ¢
MUX
J
gpcc[3:1] %
PA3 »000
PA4 »001 M
Bandgap —»010 U gpee.4 To request interrupt
011 X X
PAG6 » 100 M 0o gpcc.6
ul R
T o
0 F > To
MUX Tmer 2 F I PAO
PA4/CIN+__ pl1 — »
+ TM2_CLK gpce.5
gpcs.7
gpcc.0

4 PRESARAE AT IR BEAE A
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551. WHZEHRE Vi o

WEHZH L Vi o B ERBIEPTAR, TBEAFRIXINZSE L, gpes ZAEasif 4 A
B2 5 FERIRIEFE Vier o FIRSARARME, GL03: 0] T IEHA EAG R/, XHBEACFREE Vi «

i AR ARAE Y 7 16 254y, BAz[3:0]idERedk. W 5~ K8 BRIUANZF FEAEMSHEHRIE Vi
Ro W%B%%%EEHS‘ Vinternat ® ﬁuﬁﬁ gpcCs %ﬁ%&%ﬁﬁ’ T@}J\(l/32>*vw @J (3/4> *Vipo

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

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

* (n+1)

1
V internal R = —4 vDD +T * VDD, n = gpcs[3:0] in decimal

5: Viona » WFHEZYE (gpes. 5=0 & gpces. 4=0)

16 stages

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

(n+1)

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

internal R =

6: Vi « T8LFREZE (gpes. 5=0 & gpes. 4=1)
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16 stages

A=
eoe BoR—

gpcs.4=1

gpcs.5=0

-

gpcs[3:0] =10 MUX

v

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

= 1 % (n+1)
VinternaIR_ — VDD +—

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

T: Viena & TE#EV (gpes. 5=1 & gpces. 4=0)

16 stages

gpcs[3:0] =———p MUX
v internal R = (1/2) vDD ~ (1/32) VDD

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

n+1 *
Vinternal R = 32 VDD, n = gpcs[3:0] in decimal

8: Viena » MEFHEEEE (gpes. 5=1 & gpces. 4=1)

-29-



JZ8PT2523
6 fil s OTP KA Bl

5.5.2. f¥F LR
5 1.
i PA3 NI Vinternal R AUHLJE N (18/32)%VDD {E A IEHI AN . Vinternal R #EFE LK
gpes[5:4]

= 2b” 00 WIECE TR, gpes [3:0] = 4b” 1001 (n=9) LLE#| Vinternal R = (1/4)*VDD +
[(9+1)/32]%VDD = [(9+9)/32]*VDD = (18/32)*VDD [IZHHIE.

gpes = 0b1 0 .00 1001; S Viormar # = V¥ (18/32)

gpce = 0b1_0.0 0 000 0; /A A PAS, IEFIA: Vi
padier = Obxxxx 0 xxx, /I PAS HFRABT LR (x: H15 7 HE)D
By

$ GPCS Vi*18/32;
$ GPCC Enable, N PA3, P R; /)N xx ZTEA, PR ACRIEMAEHNHFZHHE
PADIER = Obxxxx 0 xxx;

b 2:

1 Vinternal R AFMIA, Vinternal R MUY (22/40) VDD, #Hf PA4 NIERIN, HOEE R4S
Bl eIt 2] PAO. Vinternal R #E# LEMECE X “gpes[5:4] = 2b” 10”7 il gpes[3:0] =
4b’ 1101
(n=13) 3% Vinternal R = (1/5)%VDD + [(13+1)/40]%VDD = [(13+9)/40]%VDD = (22/40)*VDD.

gres = 0b1 0 1.0 1101; S IHE PAO, Vs » = Vip* (22/40)

goce =0b1 00 1011 1; S RRIERTH, TN Vs 10 IEFIA: PA4
padier = Obxxx 0 _xxxx; /) 12 PAd I FA B IE R (x: HIE P EGE)D
519

§ GPCS Output, V,*22/40;
$ GPCC Enable, Inverse, NR, P.PA4: // N R CELIALZHNTZELE, P xx ZIEHA
PADIER = Obxxx 0 xxxx;
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5.5.3. ffFttE#8F0 Bandgap 1. 20V

W Bandgap Z35 HL & AR s vl LATRAE 1. 20V, & n] DL E /NS HEIFHEEKF. % Bandgap &%
] DLk A N B IERI N Vinternal R Eb#{. Vinternal R HJEEJEAZ VDD, FIFI1H%E Vinternal R H
5K Bandgap % HiJEELEE, st Aa] LA%GE VDD M. @5 N (gpes[3:0]+#E#]) £il Vinternal
R 4l 1. 20V, HB4 VDD [)H A nT LA T 81 A A

X Case 1 Mig: Vi = [ 32/ (N+9) ] * 1.20
volt; XfT Case 2 M=E: Vyp, = [ 24 / (N+1) ] %
1.20 volt; 6T Case 3 Mi=: V, = [ 40 /
(N+9) ] * 1.20 volt; XIT Case 4 MF: Vy =
[ 32 / (N+1) ] % 1.20 volt;

_‘f!_‘:

§ GPCS  V,*12/40; S/ 40V * 12/40 = 1.2V

$ GPCC  Enable, BANDGAP, P R;: /) BANDGAP  BHiHA, PR (CEIEMAENTSEEE
if (GPC Out) // BEERE GPCC. 6

{ /2, KT 4 B

/

else

{ 7S 2, AN AV B

/
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5.6. 16 fiit#s (Timerl6)

J78PT2523 WHE—A 16 frtffFit%ids (Timer16), iHEESHI &k T R2GH 40 (CLK), W &EHIRY
b (THRC) , A ERARATRE I8 (ILRC), PA4 F1 PAO. 7EIX3| 16 frit3iss 2 ml, 1 a4 &t r
IR - 1. 4L 16, S64 JEFE, IHEGEREE K. 16 A7 R as ) BTG THEER IS E T LA
stt16 FRARE e, MitAEsrIEUEE T LRI 1dt16 5417063 SRAM B 7 4% -

16 A7 itEes g SRl LUEE 16 A i3S 67 [15: 81k, w2 A m] DL _E T fid % B80T B4 fi
K, ENAEAAEAE integs. 4. Timer16 HEHUEREWIE 9 A,

stt16 command
t16m[7:5] | DATA Memory
t16m[4:3] o
# l Idt16 command
v
CLK M Pre- 16-bit
IHRC
U .| scalar - up <“—> Data Bus
ILRC _ >
PAO > X + counter
Ag 1,4, Bit[15:0]
16, 64
Bit[15:8] M £ To set
U or interrupt
> X ™ request flag
+
t16m[2:0] I 4
integs.4

9: Timerl6 HEHRAER

2MfFF Timerl6 B, Timerl6 AJIEVEE XAE. inc XHH. HEANSEKREN Tinerle KA. F—1%
HOEHRE S Timerl6 WIRERE, 2 - ANSHURHKE X ds, &E—ANSH0EE PWiE. 40

E
TI6H IO RW  0x06
$ 775 STOP, SYSCLK, X, PA4 F, IHRC, X, ILRC, PAO F S E—PNEH.
$ 24°3: /1, /4, /16, /64 V74 Byr = g
$ 2°0: BITS, BIT9, BIT10, BIT11, BIT12, BIT13, BITI4, BITI15 S E=I S

P DRIB R G E ROk e X TIeM 481, #lFun s, BE2E7FiES% IDE B4 “ui]  @HFM  IC
S48 AL N A T16M” :

$  TI6H SYSCLK, /64, BITI5;
// EFE (SYSCLK/64) 24 Timer16 HFEHJH, 2716 AN R B4 — X INTRQ. 2=1
// MR RGH8F System Clock = IHRC / 2 = 8 MHz
// M SYSCLK/64 = 8 MHz/64 = 125kHz (S8us), ZJ4F 524 mS 7#4—¥X INTRQ. 2=1

S Ti6N PAO, /1, BITS;
// I&$E PAO X Timerl6 BFEFIER, 4279 ANETERFREIIF42—IR INTRQ. 2=1
// B 512 AN PAO BB BAF= AR —IR INTRG. 2=1

3 T16M STOP;
Z1E Timer16 1%k
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57. FITfitHa

BV — s, BRIk A A EMEIR e (TLRC) o T FIH misc FFAFE e, wLLE N
PR A TR (], A

€ Yimisc[1:0]=00 (ERI\) If: 8k ILRC M4 i
€ Ymisc[1:0]=01 Bf: 16k TLRC A4 fE 1
¢ Ymisc[1:0]=10 Bf: 64k ILRC A%
& Ymisc[1:0]=11 W}: 256k TLRC K% &

ILRC (S rIRER N L Hil&E AR, AR H M TARR MR IR 2, [ WA 2 AR .
THEAGERREGWIE Y 5, BT SO E 208, BB T P40 S BURAL, e RS A B
fig 2 JEAE SR wdreset fRATEERE 1ML

MBI R, JZ8PT2523 ¥ EN It EIHE/TERF. AR FEME 10 fix.

VDD
WD tSBP :
Time Out I
T
| |
Program :
Execution I

Watch Dog Time Out Sequence

10: 75 [ 14608 i L I e 12
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5.8. il

JZ8PT2523 A5 7 NI
AMERHR IR PAO / PAS

L 2 R R X 2R 2

Timerl6 HiMHT
Timer2 i
Timer3 i
GPC Fhlkr
LPWM i

e T SRS 1 L ISR R R S PR . PO DR RO BRAFAE B A 11 s S 0o

RARENL A A E A IF BRI A S35 74 intrg 6%

oA AT DR TR R B

PIFEARAH 2, ZBRT X a8 integs ME . A KITBIERIERGHTEH engint 54136 R4

i R WNEtT,

ARAEH disgint $54 (2R FHE.

FER SRR I, SO e T 7 As sp R, TR TR 16 frvifE, HERA74E sp
fr 0 NLREF 00 Bbhh, P ATUMEH pushaf $8A4EH ACC FbREGAERMVERIMERR, UULRMEM popaf 184
EMIERIKE R ACC MbREF ST B THER S ER A, £ Mini-C B, HEMA B SR g i%
Fefp . FEIC G E B AT € SRR LIS, AP AT A B, ARt bR

D_

Interrupt

D_te o

engint / disgint

Note: “engint” and
“disgint” are instructions

pil
)
}

Inten.7
Timer3 Detect —_—
output event Intrq.7
Inten.6
Timer2
output Detect Intrg.6
event
Inten.5
LPWM Detect Intrq.5
—» event
Inten.4
GPC output| Detect Intrq.4
—» rising
edge
Inten.2
T16 output| Detect Intrq.2
— rising
edge Inten.0
PAO/PA5 Detect Intrq.0
— > both
edge

B 11 o s i A HE P
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—BRA A, H AR ARG R

& FEFIMEERE AR sp WA AR E IMHERR AT
& U sp BHCERN spr2.

& ZRTEE AT

& HEMHHE 0x010 FRELF —4164 .

R RS AL, AT DUE A intrq KNIE kR A
V. VEZ.: B INTEN A 0, INTRQ 452 <=t b b sk Az YEi fi
Ko

TR SR e R, K reti $RAIREIBEA MREF, HEK TIERAER -

& M\ sp PRI MIHERR N AT H SR R LS
& N sp BHCERTN sp-2.

& 2RFEEAEZNEH.

& [ FAEAE PR ERNTES .

FUP IS Z5 T R 6 O HERR A A7 LA R T i &, — b I A 710, IR IR 2 4 55, R
B PR I AR B I, EVER, ACEE—ZRWTAT pushaf SILTHR RIS T HER N AF .

void FPPAO (void)
{
§ INTEN  PAO; // INTEN =1; 24PAO0 i3, 774 FBES
INTRQ = 0; // JEk INTRQ
ENGINT V=1 kAl
DISGINT /R
}
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void Interrupt (void) // H¥FEF

{
PUSHAF /) FERE ALU FIFLAG 7748

// WA INTEN.PA0 ZEZFEfFRBYIBIFFIF, RZHA AT LIABF INTEN. PAO EBH 1.
// BI%:  If (INTEN. PAO && INTRQ. PAO)  {-}

// I INTEN.PA0 —E ZERFERE, BLATLIAHEHMT INTEN. PAO, ELATE BT #A1T.

If (INTRQ. PAO)
{ // PAO BB
INTRQ. PAO = 0; // RIGEBIXT HIN, (PAO)

}

/X INTRQ = 0;  //PDENREFHEFRE, TRA INIRQ = 0 —KE£HEH
S/ BIRE A BTN L T AL EE ) T, BINE R
POPAF //EIR ALU FIFLAG #F77#%
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5.9.

B

J78PT2523 5 = HIBEAESE SURBRAERER, 0B 0% TR, i iR bk, 163 T
WS T T A E 32 AT RS, 2 B (stopexe) T EMIE T F i EL CPU {44 7 BiRs o BA4E: T {F
HRRAS, FHER (stopsys) R FKIRRERA A Jr. Btk i B A7E /R BRI R 5 TIE, Hii
RRAE I IHRE R LR TR RS . % 4 R M (stopexe) R HL R (stopsys) 2 ]
TR IO 5 B R

STOPSYS 1 STOPEXE X FEHRBGRMER
THRC ILRC NILRC
STOPSYS {1k f& 1k B
STOPEXE B B B

5.9.1.

R 4 AR B SUPE IR S AR 1) 22 5

BHER, ( “stopexe” )

H stopexe o4t NEHMA, WA RGBT H, HRITAE IR SSEIEL 4 T/E. il E
CPU AT 1EHATTHR S, 2T, X Timerl6 THEER S, WHREMIRENEAE R4, B Timerl6 3SR {RFF
4. stopexe Wi HIBEINT, MAEZYR AT LLZ 10 B9V, B0 Timerl6 &Ml (B0 Timerl6 K
IEPYESE THRC 8 TLRC) , BEfER NILRC {ERIERJER) TM2C/TM3C MefiE (FRIEE TM3C. 0=1 A1 JF8
NILRC) B LbEssenafig (FEN#E GPCC. 7 N1 5GPCS A1 KJGH BRI TIGE) . RAMER)S, HH
HUKE 4R 4L 1EH BB AT . A BRI PR AIE B R FR:

® [HRC ¥Ry asteidie: WikA®, WRBEH, WAIRREREITRE.
® [LRC R¥ZG#AMEEL: WARFFEH, MR 7245 TLRC J530.
o ZHgiHfEh: {5H, Hik CPU {5 1RiE1T.
® OTP WX,
® Timer THi2%: 47 Timer THELRSAIRS SIS RGN B AN RS BHRG A (= A, ) Timer f1bit
¥ A0, PR RS (Hd, Timer &% Timerl6, TM2, TM3) .
® IffiRi:
a. 10 Toggle MafiE: 10 7EEr 7 NI NI HSER e (PxC A& 0, PxDIER £ 1)
b. Timer Mefig: IS IHEES (Timer) PR BIEAE RGN B, WM THEEIBEE I, RESPMREE,
c. TM2C/TM3C Mg (fi H§ NTLRC FERSPID: 75 % & TM3C. 0=1 4 1 JFJ5 NILRC, [Fi Timer2/Timer3
IR YR iEFE NILRC,
d.  FUECSSRE. (i FH LR SRR, SEESE GPCC.7 1 5 GPCS. 6 91 kS i seme g ohag. (A
TEVER: NP 1. 20V Bandgap 2% HiEANE H T LU a3 M R T RE

FEMEH “stopexe” R, AUCHIE TGS, 2EIWIT:

CLKMD. En WatchDog = 0; /) RETH
stopexe;

/) HEAE BB
Wdreset;

CLKMD. En WatchDog = 1;

% BeBE e REE T
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5.9.2.

B Timer16 MAEEE HRIL “stopexe” :

$ T16M IHRC, /1, BITS // Timerl6 setting
WORD count = 0;

STT16 count;

Stopexe,

Timerl6 HIFIUGME N 0, 7E Timerl6 11#LT 256 A~ THRC Wi 5, RS HMEEE.

MR (“stopsys” )

PRI UR IR A EIPRES, BT IR G A ER 2 oC i . A “ stopsys” 184, ShSBEE
ANHHRER, 7ERIA stopsys 842 RIEUCK GPCC. 7 B 0 SRCHI LRSS . Nl RKH stopsys 4
=
JZ8PT2523 WS TVEAIIIRAS:

BT A (4R35 a At 5% 1A

OTP A7 5% 4]

SRAM FEF 1748 W A PR FFAAL

e AR A -

a. WE N (PxDIER XS 1) [ 10 ).

b. TM2C/TM3C Mg (fEFH NILRC YEREFYR) : 7FikE TM3C. 0=1 >4 1 FF/3 NILRC, [FIRY Timer2/Timer3
IR YR iEFE NILRC,

NGB AT DA IE B AT SESE, O 1 FRARIhAE, BEAR BT, Pl 1/0 5] N4
o, BREEmiEe. KBS EmpRey T is:

CLKMD = OxF4; /) RERHM THRC K ILRC, FHIE TR £
CLKMD. 4 =0; // IHRC 12/
while (1)
{
STOPSYS; /) HABTEE

if (~) break; // BUREGEGTHBE Ok, F&EILERITE
/S B, EEENEER

CLKMD = 0x3C; /S REEIEEM ILRC By IHRC/8
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5.9.3. Mg

NP HELE G, J78PT2523 wl L@ vl#: 10 5B Tm3c. NTLRC MeBEPKk & 1EH TAE; 1M
Timer16/Timer2 MefEHIEH TH KN, R 5 TR stopsys HHEH stopexe 44 HBLATE M BER 1) 22 77

BB (stopsys) A4 R (stopexe) FEMERIE K 2 7

10 gy | SR NILRCARRIERIR | pp o6 b B
(9 TM2C/TM3C e

STOPSYS f 5 = 5 5
STOPEXE f 5 = = =

R 5 PR UM RS SR M R 1 22 5

MR 10 SIHRMAEE JZ8PT2523, padier #A7#sil pbdier ZFA7#sRix & — MM A5 HIEM % E “fF
REMRBEIhRE” o MMERFAE KA G A TS, I W MR (B k2002 16 A ILRC B4R, 4k, JZ8PT2523
PRACPOE RN RE, B misc. 5 FATARIE PR KL 8 AN TLRC A4 & 3 .

PRERAE e R A Pl 10 5| IR e R 18] (tyy)
STOPEXE 44 HE A5, . 8 * T
)| % H TLRC,
STOPSYS i i ¢ Pk SKHL Ty SE46 TLRC B3
STOPEXE 45 His =, X 16 * Ty
IE'_M' EEI ILRC»
STOPSYS $it i A 5 AR X T 76 ILRC W4 3

F 6: RHRFE A/ MeER A /10 M e [a]

THER, HAUBILET (Code Option) BLENPUEIFHUN, AVE MISC.5 HX/b, #RaumiTBoE NREM
MEpE s HAEMEITHLBE T, M4 th MISC. 5 HRiE .

5.10.10 B|f

BT PAS Ab, FTPARI 10 SIBEAFFELER; PAS B%H Ras iRt i (B QD) JE A2 i@t
paph. 5 WE FHi. 4 JZ8PT2523 HE NP rE a4 Hi=U, BRG] AT Do i U HOR S ke iE 240 (AL,
M P 2R 28 T 7 1R 5 | BRI 008 B OSSR, K 2i (7 8% padier WIAHRIAL B E N . [RIFEHEL, 4 PAO 1E AN H
WSl EIE, NOoKF padier. 0 YEE A HAF.

AT IR 5| AL ELAT It R R N S0 AR AT CMOS i H RN FE A KT X S8 5| RS AR HLAZI 55
= B3l WR B GR 1 B BALIRAS, —E Be B E R AR R AR T, S i s 2 A
fEarfiasif. R 7 Jyimll PAO MIBOERCER. B 12 Bor T 10 Zof XEEIFIA .
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pa. 0 | pac. 0 |paph. 0| papl. 0 iR
X 0 0 0 A, A ER/ Th

X 0 1 0 |HAN, A5

X 0 0 1 fIA, G55 MR

X 0 1 1 |, A5 b4/ FhEE

0 1 X X EHAREAL, B R/ MR
1 1 X X f e AL, B R/ MR

X 7. PAO BEMER

Pull-high

WR data latch S Data PAD
RD control latch |>—[>('_) 2 |
WR l:lmtrullatl;hl Control

latch
RO Port J—q L— {
+—

Data Bus

Full-iow

padier.x

Wakeup module |« »

Interrupt modula I°—T
| Analog Module |"7

B 12: 10 5| HIZEm X aEe:E

S e BT AE B, WAZRAE 25748 padier HRIALIEE A%, AR LR B
511. Bz

SIS JZ8PT2523 BEAIMIRNIRZE, —HEN KA, JZ8PT2523 [MFTA w7 ss i B AMINME, R4S E
WEzh, BFrEEE SR bL 0x0. KA EHEAEL LVR B, 45 VDD KTV, CEIRIRAFHEIE) , i
A R WO, (EAEAEE0RT LS SRAM i ER, WIBURTCVETRE: % VDD /T Vi, Bl AEAS
EARAFEANE FPIRES . HREAREK )y PRSTB FIAIEE WDT AR, A7 it a5 AR B R B
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5.12. 8-bit Timer (Timer2)

J7Z8PT2523 WE T 1 A8 frffifhit¥ds (Timer2) . Timer2 iHEUEsMIREMETT LISk B RS 4P (CLK),
PR RC PR 2 f 8 (THRC) , PHMIA RC HR % A 8 (ILRC/NILRC) , PAO, PA4 FILLER#R. ZFAFar
tm2c FILL[7:4] FRIESE Timer2 KINEP. FIFHBFERF BT 94788 tn2s HL[6:5], 8074 i B4 it +
1, +4, <16 f+64 [k, A4, FIHREFEF R EES tm2s £7[4:0], B3RS msER Mt T 17
+31 WIThRE. (EL5 G T ATAE UL R o A5ias, Timer2 BHef (TM2_CLK) A Al LS 32 R GG, DAFRAEAR [ = i
o

8 el ax HBEAT 8 A7 BT EHRME, Lhiwfids tn2et, ERERAVERT IR ESGRI. 2 8 ArE i a4
THEEA B b R A7 A7 3% BT VG IR, 2 I A0k F BT BRON %, R BRAT A7 ol AR OE SUE I 4 72 AR OB 0
LB
Timer2 FERfAA — TR FMIR: IR T4 i e PR S h i 0. B 14 SR Timer2
JATRIREA I P

FrAEAs TM2C/TMC HOAL[7: 4] PRI BhRIL P NILRC, BASCRy EARIIFEE R MeE “stopexe” AN

“© ”»
stopsys™ .

NILRC #R¥es&tt TLRC SEASAmI4Ad, FHRME & L p el . NILRC Al ILRC #Frli@id THRC &A%, H
NILRC WJRZETE K, R BELMGEEMEA M. & FHL demo, iH1E FAE,

» TM2_CLK
tm2s.7
tm2c[7:4] ﬂ— tm2s[6:5]  tm2s[4:0]
l l edge to
3\ I\U/l Pre- Scalar 8-bit > interrupt
CLK, .
IHRC vl e R e I N e
c ILRth:),r + + counter
ompare 1, 4, 1~ 31 > X D
NBAG r =P 16, 64 o[ e[ *PA3
“PAd. R[ | M
~PA4 U
J upper tmi o | X —> PA4
tr’:;’s‘tde | tm20r7:0) ' §
tm2c[3:2]

13: Timer2 fHAHAER]
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Time out and
Interrupt request

Counter /f\\\
71N
oxFF 4 // PR
¥ ¥ N
bound
Zvent [rigge| Time

Output-pin 4

»
Time

Mode 0 - Period Mode
14: Timer2 J& AR K

5.12.1. {f Timer2 =4 JARIHETE
I REFE IR, MBI ST ER 50%, HEMRS5EFESREE, DM R
MEHE=Y - [2 X (K+1) X S1 X (S2+1) ]

B 1.

5 3.

5 4.

Y = tm2c[7:4]: Timer2 Frikdmmt sz

K = tm2b[7:0]: LMRZFFEBEME CHkfD

S1 = tm2s[6:5]: Tsrdigs i efE (S1= 1, 4, 16,
64) S2 = tm2s[4:0]: ANeME (T, S2=0
31)

tm2c = 0b0001 1000, Y=8MHz
tm2b = 0b0111 1111, K=127
tm2s = 0b0000 00000, S1=1, S2=0
%= aMlz — [ 2 X (1274+1) X 1 X (04+1) ] = 31.25kHz

tm2c = 0b0001 1000, Y=8MHz
tm2b = 0b0111 1111, K=127
tm2s[7:0] = 0bO111 11111, S1=64 , S2 = 31
EdAZE= 8MHz — (2 X (1274+1) X 64 X (314+1) ) =15.25MHz

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

IR = 8MHz — (2 X (1541 X 1 X (04+1) ) = 250kHz

tm2c = 0b0001 1000, Y=8MHz
tm2b = 0b0000 0001, K=1
tm2s = 0b0000 00000, S1=1, S2=0
EdAZE= iz — (2 X (14+1) X 1 X (0+1) ) =2VHz
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fEH Timer2 SERT M PA3 51 B A8 F HHBE I R B FE 7 40 Bl «

Void FPPAO  (void)

{
. ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, V=5V
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0b0_00_00001; /) 8-bit PWM, T = 1, M = 2
tm2c = 0b0001_10 0 0; S RN, B H=PAS, A
while (1)
{
nop,
}
}

5.13.8 it ##s (Timer3)

J78PT2523 WE T 1 A 8 Aifififhit¥ds (Timer3) . Timer3 iHHes HIM 4P AT LISk RS 40 (CLK),
PR RC HR G A8 (THRC), PIEMEAN RC HRV A B 8 (ILRC/NILRC), ELAEL#SAN IFC. 27t tm3c MIAZ
[6:4] AIRIG#E Timer3 MBS Bh. FIFHBAREF RIS ERS tm3s f0[6:5], PP HiEsgft -1, +4, +
16 164 MkEE, A4, FIRHBAFEF R tn3s Fr[1:0], B4 s et 7+ 17 +31 1)
e, FESEETIRES UL 24518, Timer3 MF8h (TM3_CLK) W] AT V2 MR %, LAFRBEAR [R5 S H

8 A s HAEIAT 8 L ETHHEURIE, Qliarfrds tm3ct, ERMESHIME AT LA E B, 2 8 LLE R ds
THEUE I B E IR A5 A7 25 BE VAN, SER 888 B aliE o E, LIRS AF 3 IR E SCE I &8 7 A2 % I 7
#.

Timer3 EI & — D LA PRI, FUIREC T4 th B 2 J s s Wik . & 16 SR Timer3
Ji R A I e 1

» TM3_CLK
tm3s.7
trr130[6:4]—¢— tm3s[6:5]  tm3s[4:0]
l l l edge to
3 M Pre- Scalar 8.bit |————» Interrupt
CLK, M g = & w L tm3ct7:0]
IHRC, + + counter
ILRC, _ 1,4, 1,2,4
Comparator> = 16, 64
NILRC
IFC
J upper
bound ™4 3p17:0]
register

15: Timer3 FELFHE R
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Time out and
Interrupt request

Counter /A\
I\
21NN
oxFF 4 // FoA
¥ ¥ ¥ N
bound
Zvent [rigge| Time

Output-pin 4

Time

Mode 0 - Period Mode
Kl 16: Timer3 J&HAME RS 7 &

5.14.11 £ SuLED LPWM it¥i%% (LPWMGO/1/2)

JZ8PT2523 WE—2H =% 11 i SULED (Super LED)f#ff LPWM ZEpi#% (LPWMGO.LPWMGL A1 LPWMG2) o - B#i i
50K

® [PWMGO - PA3
® [PWMGl - PA4
® [PWMG2Z - PAO, PA7

5.14.1. LPWM

LPWM Fit e (B 17— AW EE (Ty,.0, = BFEE D F—ANFE 5L 40 iy P B s e) Ch b
LPWM iﬁﬁﬂjﬁ"]ﬁ)ﬁ%ﬂy{j&ﬂzﬂﬂb% (fu’vm = I/Tl’criod) °

LPWM Period

LPWM Output

LPWM Duty Cycle

Clock

17: LPWM %iH T
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5.14.2. FEHHERE

Kl 18 FlT7s A2 LA SULED 11 7 LPWM AR plias it HER . X =20 LPWM A= i &% fd H 3L [R] fUp—Counter AT
BRYEEEETIT SR AR L, BTLL LPWM IR 5 (BT R R, MR LR THRC 8% 2 48 4.
LPWM 15 51t 5| BT LPWMGXC 2Ff7askikd®. LPW B AI M LPWM IR mAMR A A as e, &% LPWM
WIER S L& LPW 52 LR AR A A P .

£ LPWMGO HIE AR OR A XOR 324 [ 152 Fl 7 A HLANME L B I A SEIX T R/ R Y -

System Clock, LPWMGCLKI[6:4]
IHRC,
LPWMGCK/2,
LPWMGCK/4,
LPWMGCK/8,
LPWMGCKI/16, Selector
LPWMGCK/32,
LPWMGCK/64,
LPWMGCK/128
WR LPwMGcus LPWM Counter |
- | upperbond |Ebits - LPWM interrupt request
(MSB) 11- Bits d Halt Wak .
LPWM and Halt Wakeup comparator
’ Up Counter
WR LPWMGCUBL LPWM Counter 3hjts
= upper bond
(LSB)
LPWMGOC[3]
. 10
LPwWMO | X |
LPWMGO . MUX @ 0
WR_LPwmGoDTH - EITIER g bis .| compare LPwmi | 9 0
(MSB 8 bits) Duty & LPWMGO LPWMO MUX 1 MUX | & 0
Value Output ) 1 A Selector PA3
Buffer Control LPWM1 R & g 1 R MUX ||
(11 bits) N ;
WR_LPWMGoDTL| LPWMGO |, o LPWMGOC[4] 7
= Duty Value |
(LSB 3 bits) LPWMGOC[0] OPA_PWM |
; Lpwmcocs “PWMGICIS]
wa Lwmciom|  LPWMG1  |abiss .| Compare MUX . .
= Duty Value Dy | &  |LPWMGH
(MSB 8 bits) Value Output LPWM2 1 Mux| 0
Buffer | Control ﬁ 1 MUX selector | T4
{11 bits) D N
WR_LPWMGIDTL| LPWMGT |3 pjs @ 1
Duty Value LPWMG1C[4] 9
(LSB 3 bits) oPA_PWM
. . 5 Lowmatcp -PWMG2CI3:2]
LPWMG2 8 bits
WR_LPWMGZDTH .
- Duty Value c MUX; 0 PAD
(MSB 8 bits) ompare 12 .
Duty &  LPWMG2 ] 1 x MUX 0
ae Output N Selector
151“::_“ Control D 1 N Mux PA7
it
WR LPWMG2DTL| LPWMG2Z 3,0 (11 bits) LPWMGZC[4] 9 1
= | DutyValue | ,
(LSB 3 bits) OPA_PWM
LPWMG2C5]

B 18: ¥4H SuLED =% 11 {7 LPWM ARk 2SR5 HE &
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Ox7FF 2
Counter_Bound[10:1]

Duty[10:0] / /

Output Time

Time

v

v

Output bit LPWM generation

19: 11 f7 LPWM A= a4 b i 5 1

FERFIRI”  GPC_LPWM  “RFeiR¥IE TRt L2845 Ras A i LPWM R RIThEE . Wl SRR ik I
“GPC_LPWM” #ikrh)s, dhirYtbicsstt 2 1 s, LPWM {Sibdd; mikbecsssmy g o F, LPW S5, o
K20 Ao

e e oo

Comparator
Output

B 20: FLBAREER] LPWM BT B

5.14.3. 11 £ LPWM ARBTEAR

LPWM % 3R Frpm = F clock source =~ [ P X (CB10_1 + 1) ]

LPWM 525t (BFE) = (1 / Fuw) X (DB10_1 + DBO X 0.5 + 0.5) <+ (CB10_1 + 1)
LPWM 575k (E4rEE) = (DB10_1 + DBO X 0.5 + 0.5) <+ (CB10_1 + 1) X 100%

XHE,

P=LPWMGCLK[6:4]; /4 P=1,2, 4,8, 16, 32, 64, 128

DB10_1 = Duty Bound[10:1] = {LPWMGxDTH [7:0], LPWMGXDTL[7:6]}, (x=0/1/2) s
DBO = Duty Bound[0] = LPWMGxDTL[5] (x=0/1/2)

CB10_1 = Counter Bound[10:1] = {LPWMGCUBH[7:0], LPWMGCUBL[7:6]}, TR
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5.14.4. HHAMEX K LPWM HEIEHI

FF J7Z8PT2523 FFHY 11 bit SuLED LPWM 54, 7EUCERA LPWM2 %t . LPWMO 5 LPWM1 Fak/mi@it
LPWMO St tEda i, SRIRIG PG B AMEAEX LPW I . R~ F .

#define dead zone 10 /7 BEIXE[E] = 10% * (1/LPWM_Frequency) us
#define [PRy Pulse 50 s/ ZHAMEIX LPW 7L 50%

#define  LPWM Pulse 1 35 s/ ZHAMEIX LPW 7L 35%

#define  LPWM Pulse 2 60 /7 ZHANEX LPW 545EN 60%

#define switch time 400%2 /7 Ui teRs, TR e jE)

AAE: NBIEZBG A, switeh_time SO LPWM FSIROME %, dbffl LPWM 3. 1/2.5KHz = 400 us, #P)
/7B ] 400%2 us

void  FPPAO (void)
{

. ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, VDD=5V;
[ [wrctoiton 7 2R ] T o A2

e BB TR PR A 2 T

LPWMGODTL = 0x00;

LPWMGODTH = LPWM Pulse + dead zone;

LPWMGIDTL = 0x00;

LPWMGIDTH = dead zone; // LPWMGO 5 LPWMG1 S#BUm, LPW 2Lk
//4 LPWM_Pulse%

LPWMG2ZDTL = 0x00;

LPWMGZDTH = LPWM Pulse + dead zone*2;

LPWMGCUBL = 0x00;

LPWMGCUBH = 100;

//——— G—HE LPW B4 K 540

$ LPWMGCLK Enable, /1, sysclk;

/=== LR E il

$ LPWMGOC Inverse, LPWM Gen, PA3, gen xor; // LPWMGO 5 LPWMGI SEijm, M

// PAO S AR B

$ LPWMGIC LPWMGI, disable; //  LPWMG1 ANt

$ LPIMG2C PAO; //  LPWMG2 PA3 %t

while (1)

{ [ /®dkxdorkk P 5 S H
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[/ Vi s Lem), sG] BE BRI R SE XIS O, ROEE A0 RN
// AR RAE N 50%/60%  —  35%

LPWMGODTL
LPWMGODTH
LPWMG2DTL
LPIMGZDTH
. delay

0x00;

LPWM Pulse 1 + dead zone;
0x00;

LPWM Pulse 1 + dead zone*2;

switch time

/5 /N R 35% — 60%

LPIMGZDTL = 0x00;
LPWMGZDTH = LPWM Pulse 2 + dead zone*2;
LPIMGODTL = 0x00;
LPWMGODTH = LPWM Pulse 2 + dead zone;
. delay switch time

LR, [H e 5SS LT R LPWMO/LPWM2 A 21 AR

LPWM2

LPWME——

Dead Zone

B 21: PIEgHAN LPWM I
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LPWM2

LPWMO

Pk

<o

22: WIBEH AN LPWM P

ALAURIL, EIRBIREFTARBY, HIEXEMA LPW [N ym. & HE LW B AKHIZEX, H

AR % B 3RS Inverse BIm]. 4.

$ LPIMGOC LPWM Gen, PA3, gen xor;

$ LPWMG2C

Inverse, PAO;
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5.15. iR DI RE

JZ8PT2523 W& —MibfRAT I HLl, & 23 DL IhRE T HE A

IFCCo] IFC2C[1] TKC[15:0]

Enable
¥ 32MHz » 0 IFC
PAO/TKO[X] o o1 » up TKCH[7:0] | TKCL[7:0]
000 16MHz w1 counter
PA3/TK1[X] o o >

h 4

001 ﬁ TCapture~ IFC2C[7] |«——Busy
PAA/TK2 D o o > o
;‘—9 Q. bea
PAS/TK3 [X] o > = » 00 .
011 g' 01 TM3B >+
PA6/TKA[X] o 6 > L 01
100 10 TM3 up "
/64 11
St;rt /
1
IFCC[7:5] IFCC[4] TM35[6:5] TM35[1:0]

23: i A LI PR B E 5 A 1B

JZ8PT2523 A fi F5AG I vl i I PR 2 SRR IL (R 05 9%, AN 45 1) R UL TR N L7, RSN 2 M) ) H

o BOUTBMAEATI, (A RIERM LT P IR
1. R E TRCC #F A7 ds Rk £ 2 B RN (BID . BRI R 5 — RN .

FPAEEE TFCC 2917598 bit 4 B 1 LUK H Touch START 474,
IFC (k%88 Iidhn &% T 0 i, 7 o DA B4 11 K5 2% A8 o

eI PR T F Ay TRCH AN TKCL (4E, AL AT IR v B R EAefl . RIBI{E S CP (s fit
FULIBAR S D A%, 10 CP o A W] OB P 7 FHRIOARELM AL PCB, T AR AR I 2 A5 ) B
. —H CP EM A, WA gk, il vh 8ot e A I 22 5, WL n] DL E R BR 75 /8 H

> w0DN
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6. 10 FHFEB
6.1. ACC MRENREFHESE (flag), Mk =0x00
fr | w0EatE | e/ ik
5
7 -4 - - R . X 4 Miskg “1” .
3 - W/E | OV (BEHARED o REHEE 1.
) . g | AC CHIBNELERS) o PIARIET, BLAREY Lo () RIEAFICEFRE H i
B, () WEIE B, I 4 i L
@ﬁgcxﬁmﬁ$>oﬁ%4%ﬁ?,%mﬁﬁﬁlzmm&@ﬁﬁiﬁm,mm&@ﬁﬁ
! T
7. AR EEZWHAAREM shift 5.
0 - W5 |7 (B o EBEEE N |, MEARSEEIEE SRR 0 BUKIEE.

6.2. HERIREHFFE

(sp), Hulik =0x02

fr | WIHME | B/ ik
g5
/e HERRFRET P97 88 o TR AT HERRIRET, BUS N LS HERR SRS . 1EER 0 LU AI4EREN 0
[t BRI AR 16 fir.
6.3. BHEXFFE (clkmd), Huht =0x03
fr | WIWRME | wR/ iR
=]
RYN B (CLK) ik %
KM 0, clkmd[3]1=0 KM 1, clkmd[3]=1
000: THRC/4 000: THRC/16
001: {3 001: THRC/S
o 01x: #H& 010: ILRC/16
7-5| 111 | ¥/5 | 0. 2y 011: THRC/32
101: 48 100: THRC/64
110: ILRC/4 110: &3
111: TLRC CERI) 1x1: {5
4 0 /5 | WEEA RC KA IIGE. 0/1: ER/AH
e IR FE . XA A FSRIESRAT 7401 5 FRTBhRAY
3 0 0/1: I 0 /30 1
/s WA RC #RF s ThaE. 0/1: =M/ JHH
2 1 AR RC IR S8 IR I, B 1 1M S B [ 55 B
1 1 /5 | BIThEE. 0/1: EH/EH
0 0 /5 | 5| PA5/PRSTB IhfE. 0/1: PA5 / PRSTB
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6.4. T RFFEFSS (inten), Hihk =0x04

fr | W% | ®/5 ik
7 0 /5 | ke Timer3 Hili. 0/1: fFH/EH
6 0 /5 | A8 Timer2 H1li. 0/1: 5H/EH
5 0 | /5 | fEAE LPWM T, 0/1: 15/ JR H
4 0 | /g | HEELEEE . 0/1: R/ B H
3 - _ | ke
9 0 /5 | fRE Timerl6 BT Wi 0/1: FH/BEH
1 - - | RH
0 0 /5 | #ifE PAO/PAS k. 0/1: f=H/EH
6.5. HUTERFTFE (intrg), Hilk =0x05
fr | WI%EME | /B iR

Timer3 MIFPIIER, Bz ik B AL B E %=
0/1: ANER /15K

Timer2 MIFRIIER, A7 ik B AL B E %
0/1: ANER/1ERK

LPWM A WriE sk, A A B A7 FF AR & .
0/1: ANER/1ERK

(@]

|
S
~
di

LR g R TE R, A2 g fF 8 AL I A E % .
0/1: ANER /1K

o~
|
el
~
dm

3 - - R

Timer16 HITHWIIEK, A2 b B A I s % .
0/1: NER/ER

[\

|
S
~
4

1 - - TR

S PAO/PAS FARWIIESR, AL i1k B A RIS &
0/1: ANER /1K

()

|
Sl
~
dn
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6.6. Timerl6 =& Fey (t16m, bk =0x06

A | ME | /5 iR

Timer16 Mf4h k.

000: Timerl6 {=H

001: CLK (A%

010: ¥

011: PA4 "RFFEW CANAMERSIED
7 - 000 100: THRC

5 101: {58

110: ILRC

111: PAO FEEHS CAAMEE] D

S
~
4

Timer16 A &h4r4i:
00: =1

01: —4

10: =16

11. =64

N
|
()
()
Sl
~
dn

SR Fvivt = s ) viet <7 /N kA PG T X e o
0: bit 8 of
Timerl6 1: bit 9
of Timerl6 2: bit
. 10 of Timerl6 3:
2 - | 000 | B/S |pit 11 of Timerl6
0 4: bit 12 of
Timer16 5: bit 13
of Timerl6

6: bit 14 of
Timerl6 7: bit 15
of Timerl6

6.7. HUTINZIEREFEE (integs), Hilk =0x0c

fr | WIUEME | L/ i
=
GPC "Rl ik .
00: L FHZFNR B ARTE 3K b
e | 01: BFHEE R
7- 00 N 2 0 o L
6 10: F RS R A
11: ¥
5 - - RE. 5 0,

Timer16 FRIKTIAZRER:
A 0 ne= |0 TS R .
1: FIEZE R,

3 - - - "¥E. 5 00,
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00

pinl
dm

PAO/PAS FRINTIAZRIE T

00: TGN B2 #1G oK Ho
01: EFF&aERF i

10: R R R H

11: {48

JZ8PT2523
6 fil s OTP KA Bl
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6.8. IO A BFRMNMFRERFEE (padier), Hilk =0x0d

f | WEE | w5 ik
| fEAE PATTPA6 MUri MBS, 1/0: JRAT/ FH

T | L e fri o b
| fBE PAS HURHIN. WCBRSAFAI TSR 1/0: B/

g ! RS iR 00 PAS MR ASITIRIRRE R Gs, FELE T R R
| fEfE PA4TPAS HUTHAMIMERSEAE. 1/0: JHAL/ fFH]

43_ 1 AS W PA4ATPA3 f7i% O TI% AR,

2 - - - R¥ .

1

0 1 - flfE PAO XUFHN MR AR TSR, 1/0: R/ 2

IWREX ALY 0, PAO WANRE IR MelE R 58, JF HAZH i K

6.9. Wi A HIEFHFE (pa), Hibk =0x10

fr | ¥ItHE | /5 iR
7 - 0x00 | /5 | B FAEEM O Ao
0
6.10. ¥ A BHIFESS (pac), Hulk =0x11
VA YIEE | /5 iR
7 -0l o0 | /B Ui 1A P fras. IXERAFAEaE HRE SO I A BEANAH S 4 51 0y e AR sl H A 2K

0/1: HN/Hit.

6.11. 50 A _EHIEHIFESS (paph), il =0x12

fr | v | w/ .
5
ol o | g | O A LA R ot B LB FAR L A A 5.

0/1: #FH/f5H

6.12. 350 A THIEH|EFFE (papl), Hult =0x13

b | weE | ow .
5
ol own |y | DN PRI R ALK TR RO A 3T,

0/1: FHI/fFH
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6.13. Z2TNEFFEER (misc), Huhk =0x1b

fr | ¥I%RE | R/ iR
5
7-6 - - fREE (5 0) .
PR D) BE . PROEMEED)RE EOSC RN A HF.
0: IE¥ Ml
- 0 e MR )2 1990 A TLRC B R (ANIE FPREIFHLD
1: I‘;&@uﬁ%ﬁé
MRl ] 32 A ILRC K4h
4-3 - - | RE (5 O .
5 0 p | FFA LR Thfe:

0/ 1: FH / #H

11 A T B [ 1
00: 8k TLRC 4 & i

e | 01: 16k TLRC Hsfh & #A
10: 64k ILRC IS4 E A
11: 256k ILRC % & i

6.14. LB BT HIFFER (gpco), Hull =0xla

AL | ¥IGEME | R/ iR
5
o | B /L R
7 0 DI s R i B R, DO R R B R, LA IR
Pt
6 _ /D\li 0: Eﬁﬁ)\ < ﬁlﬁﬁ]\

1. F#AN > A

PR RS I SE R TM2_CLK RAESH
0: LLEASRI4E REA TM2_CLK RFRfH
1. EEEosnst B2 TM2 CLK EARE%

(@3]
o
Sei
o~
dm

Ve HLA AR HH A A R T o b
0: PLEAR4 H S R B Rl
L PR Y 45 52 Stk

W~
(e}

Se
o~
i

kel TN TP ST

000: PA3

001: PA4

010: HNEE 1.20 V bandgap % H &
3 - 000 B/ O11: Vinternal v

) 100: PA6

101: ¥

11X: fRHE

i

ks SE IR IPNIE ST

0 0 1%—/5 0: Vinternal R
1: PA4
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6.15. L AR IE B HF Ao (gpes), Hulk =0Oxle

fr | ¥IGRME | R/ iR
=]
btk asfr i i/ (2] PAO) &
7 0 R N
0/1: =H/EH
e P s BEFE . (gpec. 6 AR H AR IS 7 m) g g )
6 0 | "5 | o1y
5 0 RE | BB BSEHEIE V. « A EEE.
4 0 RE | ERIRESEEE Vi « SAKETEE.
e B ERSERHIE Vi o
30’ 0000 | | 0000 (RRE) ~ 1111 (R
6.16. Timer2 HH|IFHFER (tm2c), Huhk =0xlc
b | WIERE |/ iR
5
Timer2 HI&PJHEGEHEE:
0000: %4
0001: CLK (RZR4M
0010: THRC
0011: f#E
0100: ILRC
0101: Lhigastd
7-4 | o000 | B/H | Ollx: fRE
1000: PAO (_EFFIY
1001: "PAO CFF&R)
101x: &
1100: PA4 (_ETFHE
1101: "PA4 CFRE™)
Timer2 #gHikF:
00: {&H
s-92| o0 /s | 01 fRE
10: PA3
11: PA4
1 0 w5 | RE
= JE ] Timer2 ARVEFH
0 0 7ol o/1: =R/ R
6.17. Timer2 ¥ FESE (tmZct), Huhbk =0x1d
fir | WIRE |/ b
=]
7 - 0x00 /5 | Timer2 EMT#E{L[7:0],
0

WER: Timer2 Wit VMR, BIHAZRE tn2et W74,
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6.18. Timer2 HFHER (tm2s), Huhl = 0x17

| BIWRME | 2/ iR
=
7 0 R | f*&
Timer2 HEPFA2S:
00: + 1
3 HE 0l: = 4
695 00 X 10: = 16
11: + 64
4 - 0| 00000 | RE | Timer2 BlEh/r4iiss.
6.19. Timer2 EPRFF2S (tm2b), Hibk = 0x09
| BIWRME | 2/ iR
=
7 - 0x00 HE | Timer2 FIRZF{75L,
0
6.20. Timer3 =H|FHER (tm3c), Hulk = 0x2c
fr | WIgRME | %/ i
=
7 - - R
Timer3 IF4PyRIERE.
000: f=H
001: CLK (R%4
010: THRC
e | O11: RER
6 -4 | 000 | B/S ) 00 e
101: L essn
101: NILRC
111: IFC
3-1 - - R
e | A NTLRC
0 O | S e
6.21. Timer3 ¥ FFHR (tm3ct), Huihk = 0x2d
fr | WIgRME | %/ i
=
7 - 0x00 | /5 | Timer3 EHf#342[7:07,
0

WER: Timer3 Wit 7 AHIB, BIHAZR tndct w774,
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6.22.Timer3 i 7E2% (tm3s), Huhk= 0x2e
fr | ¥IMR1E | /8 i
7 0 RE | 1
Timer3 HBFEP T 402%:
00: + 1
— 0l: = 4
6-5] 00 RE 0 - 16
11: + 64
4 -9 - R | 58
Timer3 W44
00: +~ 1
01: =+ 2
- R5 ’
1-0| 00 10: 25
11: += 4
6.23.Timer3 LfR&FF2e (tm3b), bt = 0x2f
fr | YIdRE | %/8 iR
7 - 0x00 HE Timer3 LRZFFFE.
0
6.24.LPWM 54 517 2% (GPcoPmy) , Hulk = 0x33
A | VIGEME |/ i
g5
7 - - - R
4
LPWMG B 4iEi%E3E (55 code option LPWM source IhEEAH[ED
5 - HE | 0: THRC = 16MHz
1. THRC%2 = 32MHz
LPWMG2 f#i i
2 - RE -
0/1: EH/EH
e | LPWNGL fEE
1 - N o/1. (SR A
e | FPWNGO fEfE
0 - NI 0/1. R R
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6.25. LPWMGO =%l %77 2% (LPWMGOC) , Hbht= 0x34

JZ8PT2523
6 fil s OTP KA Bl

A | WIMRE | i/ iR
5
7 - - | R
6 - HAE | LPWMGO A= ik 2t RS .
L | EFE LPWMGO. HO I R T R
5 0 Ao/ R A
LPWMGO %y H! 1% % o
A 0 g | 0: LPWMGO %t
1: LPWMGO XOR LPWMG1 %3 LPWMGO OR LPWMGl Gt LPWMGOC. 0 fiifik+E)
LPWMGO %y H o 1356 #¢ .
3 0 /5 | 0: HidiiEH
1: PA3
2 - - - 1%%7370
1
LPWMGO %y Hi Tl 4%
0 0 /= | 0: LPWMGO XOR LPWMGI
1: LPWMGO OR LPWMG1

6.26.LPWMG1 = 1E88 (LPIMMGIC), Huhk= 0x35

A | BIMRME | k/ iR
5
7 - - | RE.
6 - REE | LPWMGL ZF Rl 284 R A
4/ EFE LPWNGT F%ar H A 45 SR 2 7 I bk -
5 O | P Lo, R e
LPWMG1 % HH ik %
A 0 /5 | 0: LPWMGI
1: LPWMG2
LPWMG1 %y Hi oty 1 e %«
5 0 B/ | 0: fHilEA
1: PA4
9 - - /5 | RE.
0
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6.27.LPWMG2 =4I| BF 778 (LPIMG2C) , Hitt = 0x36

JZ8PT2523
6 fil s OTP KA Bl

A | WIMRE | i/ iR
g5
7 - - R .
6 - HBE | LPWMG2 ZE 2t R AS
- P LPWMG2 F % H A 25 SR 75 SRk -
g O P Lo mps
LPWMG2 #rHiiE$E: 0: LPWMG2
4 0 /5 | 1: LPWMG2 +2
LPWMG2 %y H ity 1 6 %«
00: %2 H
5 " o 01: PAO
5 10: PA7
11: {*¥
1 - - /5| R
0
6.28.LPWMG B4t 1758 (LPWMGCLE) , bt = 0x37
A | WIMRME | k/ iR
g5
LPWMG 15H/ JaH.
7 0 Hig | 0: LPWMG 5 H]
1: LPWMG JBH
LPWMG H 4 7143 43
000: 1
001: +2
010: +4
011: +8
6 - 000 | B | 100. +16
4 101: =32
110: +64
111: =128
3 - - - RE
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LPWMG o} Y358 5

0 0 Hig | 0: REGHH
1: THRC B¢# IHRC*2 (4 code option LPWM Source #:5E)
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6.29. LPWMG 1% I FR =L & 7728 (LPWMGCUBH) , Hhht = 0x38

| WIRE | /5 iR

7 - - Wik | LPWMG LFR& 748, A2[10:3],
0

6.30. LPWMG 1% I FR A7 %7 77 2% (LPWMGCUBL ), Hiht= 0x39

A | WIMRE | i/ i
5

7 - - HiE | LPWMG ERR#FAFRs. fr(2:1].

6

5 - - - RE

0

6.31.LPWMGO/1/2 523 b s fr 297 58 (LPWMGxDTH, x=0/1/2), Hiht = 0x3A/0x3C/0x3E

i | WIRE | /5 iR

7 - - R | LPWMGO/LPWMG1/LPWMG2 (525 Hefl . £7[10:3],
0

6.32.LPWMG0/1/2 522 FbARAL 2 4F 5% (LPWMGxDTL, x=0/1/2), Huht = 0x3B/0x3D/0x3F

O | WIMRE |/ iR
5

7 - - Hi¥ | LPWMGO/LPWMG1/LPWMG2 L45thfl. £7[2:0].

5

4 - - - RE

0

FERE: DAUEE N LPWGx 57 R 72, BE AN LPWGx T LEM e, (x=0/1/2)

6. 33. AR HI F AR 2(ifc2c), Huhk = 0x20

fr | ¥I%RE | &/8 ik
7 0 /5 | IFC Tigtrd
IFC -t iz £
1 0 i/ | 0 S2MHz
1: 16MHz
0 0 /5 | RE. g5 0.
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6.34. il B B A% (ifcc), bk = 0x21

| WI%ME |/ ik
=
Kk Eiipay
000 flifE PAO/TKO. 0/1: {31/ H
001 ffife PA3/TK1. 0/1: =M/ H
010 ffifie PA4/TK2. 0/1: 15/ 8 H
7-5] - B/5 011 flffE PA5/TK3. 0/1: 15 /5 H
100 flifE PA6/TK4. 0/1: {5 H/)aH]
101 flifE PAT/TK5. 0/1: {5 H/)5H]
11x % IFC Ihifg

0 BE/H | IFC fdR it Bofline, fERHEHRN & B 3hiEkk

_ - fRed. 2IE 0,

IFC touch counter overflow IFC filif#iit#is H

- - R . #IWE 0,

O | |0 |w [
(e}
; S
~
dm

0 #2/%5 | IFC oscillator enable IFC #Ri¥%25fdific

6.35. il IR T It R AL HFF4% (tkch), Huhk = 0x7a

fr | #IteME | /5 #ik

7 - - R | b g ik 801 tke [15:0]

6.36. S T T HUR AL 4% (tkel), Huhk = 0x7b

i | MI%eE | /5 ik

7 - - Rig | R e AU the [7:0]
0
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7. B4

5 Hik
ACC Zngs (Accumulator M4E5)

a Zn%s (Accumulator EFLFEAMESFS)
sp HERR AR
flag | ACC briEarfids

I AR €

& i

\ BB

-~ %3

S
+ it
- ik

AU CGERRAMY, 1 4ME)

T ik (2 #MiE)

ov T (2 FM5B RS IS 5 45 A D

Z F (NMREREHETCEENLSERE 0, XA EREN D
C #Ar (Carry)

AC HiB#AIARE  (Auxiliary Carry)

M. n R v F-hkEfbE 070x3F (0763) ML E
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71. BUEEwEERS

mov  a, 1 % 2 S £ s 2 2 om s

Win:  mov  a,

0x0f; 45 5 a «

0fh

ZobsELL: 7 TAZ], C: [A4], AC: [AA], ov: [AA7]
mov M a R B0 BUH i 20 48 2 P9 A7

B 4n . mov MEM, a;
. MEM < a
bR ES:  Z. A%, C. 4], AC: TAZEl, ov: [A4%]

mov a, M

B A8 b A A7 3 B s

Bln:  mov a, MEM ;

55 a < MEM; 4 MEM AERF, FRELLZ SpEEA.

bR gL Z: [32gma),  C: [AA]  AC: [AA], ov: [A4)

mov a, 10

BEhEh 10 2 R ngs

Bltn:  mov a,

pa ;

Zilk:  a < pa; Mipa NEN, WREAMZ SPEN

iR gL Z: [Zml,  C: [AA],  AC: [AAR], ovV: [AAF]

mov 10, a

A th R m#s 3 10

5 40 . mov pb, a;

éfnc%: pb ~ a

TR 2 AR, G AV, AC: AR,  ov: AV

1dt16 word

¥ Timerl6 M 16 ALit-EAEEHIE] RAM

Wlln.  1dt16 word;

ZEH. word < 16-bit timer

RWbsEAL: 2 [A%ZDL C: [AZ]L AC: TA%L oV: [AZ%]

N7 FH YA«
word Tl6val ; /) EX—A RAM word
clear 1b@T16val ; // EZ Tléval (LSB)
clear hb@T16val ; // EZETl6val (MSB)
sttl6  Tléval ; // P E Timerl6 FIFARIA{EN 0
setl t16m. 5 // B H Timerl6
set0 t16m. 5 ; // 1= Timerl6

1dt16 Tl6val ; // ¥ Timerl6 HJ 16 frit&E{EEHI2] RAM T16val
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sttl16 word BAE word Y 16 7 RAM E#I3] Timerl6

fBltn.  sttl6 word;

gER. 16-bit timer < word

RRMAbREAL: 2o AL, C: TAZ]L AC: [A%ZL ov: [A%]

I F S 4«
word Tl6val ; /) EX—1 RAM word
mov a, 0x34 ;
mov 1b@T16val, a ; // ¥ 0x34 #F| T16val (LSB)
mov a, 0x12 ;
mov hb@T16val, a : // ¥ 0x12 #%] T16val (MSB)
sttl6  Tléval ; //  Timerl6 ¥JiHfk 0x1234

idxm &, index| fEFZEIIMEN RAM PIHEHEFEE RAM OB SEBOEMER B 2Ny . ©FE 2T WEBITE—18454

. idxm a, index;
ZEH.  a < [index], index s&HH word & X.
SRS 2o [AZR],  C: [AZE], AC: A%, ov: [AAZ]
i FSE f «
word RAMIndex ; /) EX— RAM $8#7
mov a, 0x5B : // faEfgethbt (LSB)
mov 1b@RAMIndex, a ; // 564147 %) RAM (LSB)
mov a, 0x00 : // ¥eEFsE bty 0x00 (MSB), 1E JZ8PT2523 K 0
mov hb@RAMIndex, a ; // J4F6%&147%] RAM (MSB)
idxm a, RAMIndex : // ¥ RAM Huhhy 0x5B (84 S B N4k B %
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index, a

JZ8PT2523

FZ5HEN RAM 133 IR 22000 s 200l e OF N2 2 RAM. B0 75 22 2T I Rl k471X —4i5 2 1]
an. Idxm index, a;
gEL, [index] < a; index #&LA word & X.
SRECMARIARENL: 2 [AZD, C: TAZDL AC: [AZZDL ov: [A%]
JS2FH G A5«

word RAMIndex : // EX—A RAM 8¥R

mov a, 0x5B : // faEfes ikt (LSB)

mov 1b@RAMIndex, a ; // J4F6%&147%] RAM (LSB)

mov a, 0x00 : //FeE el 0x00 (MSB), 7F JZ8PT2523 E:N 0
mov hb@RAMIndex, a ; // FF6%&147%] RAM (MSB)

mov a, 0Xab ;

idxm RAMIndex, a : // ¥ RN EEE IO Mty 0x5B ) RAM
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xch M Zhnee 5 RAM 2 )2 g4
Wlln:  xch MEM ;
G, MEM < a, a < MEM
WA EAL: 2. TARZD),  C [A%R], AC: A%, ov: [A422]
pushaf B BN AN ARG RS F7 A7 A% B A7 B HEAR TR B 18 2 0 HEAR N A7
il . pushat;
R [sp] < {flag, ACC};
Ssp < sp t 2 ;
ZRCMPIAREAL:  Z: [AED G [AA]L, AC: A%, ov: [A22]
I F S 4 <
. romadr 0x10 ; // W RS FE RN D
pushaf ; /] ¥ BN AN A IS BRRES 27 A7 48 B A7 B HEAR 9 A7
[/ W RS
[/ W RS
popaf ; /] WG HERR N AF B (B A7 3 S48 A1 AR RS Z A7 A
reti ;
popaf B HERR IR 48 2 B HERR PU A7 508 (B0 4% 31 20 a8 AR B IR S T A7 4%
4. popaf”;
gEL. Sp < sp — 2;
(Flag, ACC} < [sp] ;
WA EAL: 7. [RFEm],  C. [%=Em], AC. [ZEm], ov: [%Z5m )
7.2. ERBEKXKES
add a, 1 B r B 5 BUnas AN, ARGt BN Bnas
fln:  add a, 0x0f ;
#ZEH. g < a + 0fh
WA EN: 7. [%ZFEm],  C. [%=Em], AC:. [ZEm], ov: [5Z520m ]
add a, M W RAM 5 BUINESARDN, ARSI RIIN BN
Bltn:  add a, MEM ;
ZEEL. a < a + MEM
MR EN: 7. [ZEm],  C. [=Em], AC:. [ZEm], ov: [52520m ]
add M, a ¥ RAM 5 R In#sAE 0, SRJSHESE RN RAM
Bln: add  MEM, a;
8. MEM < a + MEM
MR EN: 7. [%ZFEm],  C. [=Em], AC: [%Em], ov: [5Z52m ]
adde a, M B RAML ZmEs DL LA N, SRS IS RN R nds
Bltn: adde a, MEM ;
%k a < a+MM+C
AR ES: 2. [%5m),  C. [%8ml,  AC: [3fmil, ov: 325 )
adde M, a ¥ RAM. EnEs UL ARIN, ZREHELE BN RAM
Bltn:  adde MEM, a ;
i MEM < a + MEM + C
WA EN: 7. [%ZEm],  C:. [=Em], AC: [%Em], ov: [52520m ]
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addc a

PR S M A

Bln: adde a ;

R, a < a+(

ZRMEARES . 2 [, C: [3zsmil, AC: [3252m ], ov: [5252m]
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adde M B RAM SRELZARN, SRGFELE RGN RAM
fltm:  adde  MEM ;
ZEE. MEM < MEM + C

RYWEIbREA: 2. [FEm]),  C. [=Fml,  AC: [ZEmil,  ov: [

sub a, 1 FOMAR AL B, SRR RN B2
. sub a, 0xO0f;
58, a < a - 0fh (a+ [2" s complement of Ofh] )

Sk 7 [2WMI, C [2Wml,  AC: [ZWwl, V. [Zm]

sub  a, M SANARU RAM, SR 5445 TN R g
. sub  a, MEM ;

. a < a - MEM (a + [2" s complement of M] )

Sk 7o T2, C [2Wml,  AC: [ZWwl, V. [Zm]

sub M, a RAM B NAE, SRIGHLE RN RAM
Bln:  sub  MEM, a;
ZE8.  MEM <  MEM - a ( MEM + [2" s complement of a] )

RYWEIbREA: 2. [ZFEm),  C. [=Fml,  AC: [ZEmil,  ov: [

subc a, M ZUMZS ok RAM,  FRIGHEAL, SRJEHESE RN Bn g
. sube  a, MEM;
ZEl. a < a - MEM - C

WA EA: 2. [ZFm],  C [,  AC. [%%mw]), ov: [%25m)

subc M, a RAM Uik 228, FREEAL, SRJGFELE RN RAM
fldn:  sube  MEM, a ;
iR, MEM < MEM - a - C

Wb EN: 2. [3FW),  C [%Eml,  AC. [%fm),  oV: [350i]
subc  a RMEHRHELL, SRIGIEL RN RN g%

Fln:  sube  a:
Zil. a4 < a-C

SZRHWRAREA: 7. [,  C. [%m),  AC. [%w), ov: [%25m )
sube M RAM Jeft Az, SRJEHESE RN RAM

fBltn:  sube  MEM;
ZERL. MEM < MEM - C

ZYWEIbREA: 2. [ZFEm),  C. [=Fml,  AC: [ZEmil,  ov: [

inc M RAM i 1

Bltn:  inc  MEM ;

EEL. MEM < MEM + 1

SRR EA: 7 [ ], C. [35gml,  AC. [3Zimi], ov: [5Z52m)

dec M RAM 8 1
Bltm:  dec  MEM;
g3, MEM < MEM - 1

SECMARIbREN: 2 [RFmW),  Co [%5m),  AC: [ZFml,  oV: [3Z50]
clear M Bk RAM A 0

fltn.  clear MEM ;
5. MEM < 0
RIS ELL: 2o [AR), C [AZL AC: AL, oV [A%]
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7.3. BLZHEERES

M4, L 7 BAEN 0

Sr a
Blan:  srooa ;
Z5%.  a (0,b7,b6,b5,b4,b3,b2,bl) < a (b7, b6, b5, b4, b3, b2, b1, b0), C < a(b0)
SRR ES: 7. [AZ),  C: [=Eml,  AC: [A%], ov: [AA7]

src a MBI, AL 7T BAFAFRE
. sre a ;
ZiR. a (c,b7,b6,b5,b4,b3,b2,bl) — a (b7, b6, b5, b4, b3, b2, b1, b0), C ~ a(b0)
SRR ES: 7. [AZL,  C: [=Eml,  AC: [A%], ov: [AA7]

sr M RAM I AR, S 7 BANEN 0
Blhn:  sr MEM ;
4EHL. MEM(0, b7, b6, b5, b4, b3, b2, b1) < MEM(b7, b6, b5, b4, b3, b2, b1, b0), C < MEM(bO)
TR AR ES 2 [AEL,  C: [=Zigm],  AC: [AA], ov: [A4]

sre M RAM FIRL AR, A0 7 B NBELLAR EAL
Blln:  src MEM ;
g3, MEM(c, b7, b6, b5, b4, b3, b2, bl) — MEM (b7, b6, b5, b4, b3, b2, b1, b0), C < MEM(b0)
MR EN: 7. [AZL  C: [=Eml,  AC: [A%], ov: [AAF]

sl a B ews, i 0 BAEA 0
fan. sl a ;
4558, a (b6, b5, b4, b3, b2, bl,b0,0) < a (b7, b6, b5, b4, b3, b2,bl,b0), C — a (b7)
MR ES: 7. [AZL  C: [=Eml,  AC: [A%], ov: [AAZ]

slc a FMEEHALAEFE, £ 0 BANHEAbRE
. sic a ;
4558, a (b6, b5, b4, b3, b2, bl,b0,c) < a (b7, b6, b5, b4, b3, b2, bl,b0), C — a(b?)
MR EN: 7. [AZEL  C: [=Eml,  AC: [A%], ov: [AA7]

s M RAM FIBLERS, L 0 BAMEHAN 0
. sI MEM ;
455, MEM (b6, b5, b4, b3, b2, b1, b0, 0) < MEM (b7, b6, b5, b4, b3, b2, b1, b0), C < MEM(b7)
LM EN: 7. [AZEL  C: [=Eml,  AC: [A%], ov: [AAZ]

sle M RAM HIBLZE RS, AL 0 B NIEALbR AL
Blhn:  slc MEM ;
ZE3. MEM (b6, b5, b4, b3, b2, b1, b0, C) <~ MEM (b7, b6, b5, b4, b3, b2, b1, b0), C < MEM (b7)
ZRHMIbREN: 7. [AZL  C: [=Eml,  AC: [A%], ov: [AA7]

swap a ZinsmE 4 M54 28

Wtn:. swap a ;
#zEH . a (b3, b2, bl, b0, b7, b6,b5,b4) — a (b7, b6, b5, b4, b3, b2, bl, b0)
SRR EN: 7. [AZ],  C: [AA],  AC: [A%], ov: [AAZ]
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7.4. BHEEERXKS

and a, 1 EIN S AL BV BE PAT I 4 AND, SR 5 1045 AR A7 3 B hn %

fBln: and a, 0x0f ;

ZEH. a < a & 0fh

TR AR ES:  Z: [%Z52m), G [AA]L AC: [AE], ov: [A%]
and a, M ZINAEFI RAM AT IZ 45 AND, SR 5045 FARAE 2] 2 24451

. and a, RAMIO ;

ZEB. a < a & RAM10

ZREMMREN: 7. [%Zm], G [AFE],  AC: [A%E], ov: [A42]
and M, a ZINESF RAM PATIZHE AND, SRJSIELE BARIER] RAM

Wlln: and  MEM, a ;

5. MEM < a & MEM

TR EN: 7. [%Zf#m),  C: [AFE],  AC: [A%], ov: [A74]
or a, I FNES AL ED B AT I OR, SR G4 RARAF 2 2 n &%

fFln: or a, 0x0f ;

Zi%. a < a | 0fh

TR EN: 7. [%ZF#m),  C: [AFE],  AC: [A%], ov: [A42]
or a M ZNESF RAM BUATZHE OR, SR V504 BT 2 R D28

. or a, MEM ;

R, a < a | MEM

TR EN: 7. [%Zf#m), G [AFE],  AC: [A%], ov: [A42]
or M a ZNZEF RAM $RATIZHE OR, SRJGHE4SE RARAEE] RAM

Blln: or MEM, a ;

ZEHL. MEM < a | MEM

TR ARES:  Z: [%252m), G [AA]L AC: [AE], ov: [A%]
xor a, | MBS RIS B BAE AT I XOR, SR 54045 RARLE B 2 n#s

Fln: xor a, 0x0f ;

W, a < a  0fh

TR AREN:  Z: [%Zm), G [AA]L A [AE], ov: [A%]
xor 10, a ZUMEA 10 FAMPATEHE XOR, RIELRAE 10 FF

stn. xor pa, a ;

g5 pa < a " pa ; // pa jf&port A WEFAFAE

ZRMMEREN: 7. [A%ZL C: [AEL AC: [A%E], ov: [ ]
xor a, M ZUINES A1 RAM $1AT18 %5 XOR, SR )5 45 B ARAF 3] BN a5

. xor a, MEM ;

28, a < a ~ RAMIO

TR AR EN:  Z: [%Z52m), G [AA]L AC: [AA], ov: [A%]
xor M, a ZNES A RAM AT % XOR, ZRJGHES:E HARMFES] RAM

fBln: xor MEM, a ;

59, MEM < a = MEM

TR EN: 7. [%Zf#m), G [A4E],  AC: [A%], ov: [A74]
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FINASAT 1 HMDIS S, SRIAE 2N

not
. not a ;
4ik: a « ~a
SRR EN: 2. [%Z#m),  C [A%],  AC: [AE], ov: [A2]
J8; I ]«
mov a, 0x38 ; // ACC=0X38
not a ; // ACC=0XC7
not RAM #hAT 1 FMEIZE, 45 HIE RAM
Bill: not  MEM ;
459 MEM < —MEM
SRR ES: 2. [Z#m),  C [A%],  AC: [AE], ov: [A2]
B 6491«
mov a, 0x38 :
mov mem, a ; // mem = 0x38
not mem ; // mem = 0xC7
neg FINEPAT 2 AMEBIBE, 4R EHE R
BBltn: neg a;
E. a <a 1) 2 FMY
SRR EN 2. [%Z#m]),  C. [A%],  AC: [AE], ov: [A2]
B 6491«
mov a, 0x38 ; // ACC=0X38
neg a ; // ACC=0XC8
neg RAM #4447 2 MGz, 25 FAE RAM
Bltn: neg  MEM;
ZERL: MEM < MEM f¥) 2 %MY
TR EN: Z: [Zm),  C: [AZ],  AC: [A], ov: [A%2]

S A1«

mov a, 0x38 ;
mov mem, a ; // mem = 0x38
not mem ; // mem = 0xC8
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7.5. fiizHE A4S

set0 10.n 10 IR N FifKH
frfltn: seto
pa.b ;
ZER: PA5=0
ZRHMPIbREN: 7. [AZL,  C: [AA],  AC: [AA], ov: [ARA]
setl 10.n 10 EHINLN Him
frfltn: setl
pa.b ;
ZE. PAS=1
MR EN: 7. [AZL,  C: [AAR],  AC: [AA], ov: [ARA]
set0 M.n RAM AL N N 0 4
. setO MEM. 5 ;
58, MEM 25 MO
MR EN: 7. [AZL,  C: [AZ] A [AE], ov: [ARA]
setl M.n RAM FIHZ N ¥h 1
. setl MEM. 5 ;
59 MEM A2 5 M1
SRR EN: 7. [AZL,  C: [AZ] AC: [AER], ov: [ARA]
swapc  10.n SRS [AZ] 72 [%=#m) ¢ [A%] AC [A42] ov

RIFYER] 1 GRS

setl

pac.0 ;
set0 flag. 1 ;
swapc pa.0 ;
PA. 0=0 setl
swapc pa.0 ;

RG] 2 GEZAMAD -

set0

pac.0 ;
swapc pa.0 ;
fE£) src a ;
swapc pa.0 ;
=y
src a ;

// VB PA.O VENHIH

// C=0
// iEC & PAO (M)
flag.1 ; // C=1

// % C %5 PA.O (fiigEfE) , PA.0=1

// B PAO ENBIA

// BEPAO HIHZS C (frig
// B C B4y ACC ML 7
// BEPA.O HIMEZ C (frf

// 3B C Mgy ACC WA 7, E— PA.O [PHMEZS ACC [P 6
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7.6. ®MHBERXKS

ceqsn a, 1

Pu et 5oL R, AR MR, BB R 454

AH [F 45 40 < cegsn a, 0x55 ;
inc MEM ;
goto error ;

5. {RUn a=0x55, then “goto error” ;

SHWRIAREN: 7. [RFEW],  C. [ZF0]

7,

REMEES (@ < a-1)

“inc MEM”

» o AC: [32Ema), OV [5252n )

ceqsn a, M

tLi B hn4s 5 RAM, W0 B2 AR F, BRBkL N —45

[FEFlan: ceqsn a, MEM;
EE R a=MEM, BkidF—AMES

WA EN: 2. [REW],  C: [0

Lo REMHEEE (@ < a - MM

» o AC: [3FEma), oV [3252n )

cneqsn a, M

Lt Bomas A0 RAM H{E, WRAHETHERE N —2%74.

[FEFltn: cneqgsn a, MEM;
GEEL. S aAMEM, BEEI T —4%184

ZHWRIAREN: 2. [REW],  C: [0

REHZEE @ < a - WH

» o AC: [3FEma), oV [5252n )

cneqsn a, 1

bR SN as AL BV R, W R A AR 2 T — 26452

Bl4n:  cnegsn  a, 0x55 ;
inc MEM
goto error ;
ZER. I a#0x55, KRG “goto error” ;

WSS 7. [ZFmW), . [%5n]

=,

EBEE @ < a - 1)

“inc MEM”

, AC: [3Z5¢ma], 0vV: [5Z52m]

tOsn 10.n W 10 MFEEM A 0, Bhid N —14ME

At t0sn pa. 5;

GO S PAS 2 0, Bkt F—ANES

SZRHWAREA: 2 TAZR],  C: [AZE],  AC: [AZE], ov: [A2Z]
tlsn 10.n W 10 KIFEEMAE 1, Bhid N —AME

A h0: tisnpa.5 ;

SEEL I PAS 2 1, Bkt F—ANES

WA EA: 2 [AZR],  C: [AZE],  AC: [AZ], ov: [A2Z]
t0sn M.n W% RAM (¥ EAI 2 0, Bhid F—ANMEA

fltm:  tOsn MEM.5 ;

R, R MEM BI6E 5 &2 0, BkE T —1MES

SZRHWAREA: 2 TAZR],  C: [AZE],  AC: [AZE], ov: [A2Z]
t1sn M.n W RAM (¥ E 2 1, Bhid F—ANMEA

fltm:  tlsn MEM.5 ;

g, R OMEM BI6E 5 &2 1, BkE T —ANMES

ZHEIAREN: 7. [AZ], C: [AA], AC: [AAR], ov: [AZER]
izsn a ZnEm 1, HFZENEHER 0, B F—1M 84

pp
R, a <«
2 E M AR AL :

1zsn a;

Z: [325gmil,  C. [525mi ]

a+ 1, #a=0, Bhid F—NME4

» o AC: [3FEma), oV [3252n )
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dzsn a BN 1, HEMESHEL 0, Bk N —"1M a4

ftn:  dzsn a;

. a < a -1, #a=0, k¥ TS

WIS EN: 2. [%mW],  C: [%ml,  AC. [%Zfm], ov: [5Z5m ]
izsn M RAM fi0 1, # RAM BH{E A2 0, Bbid F—A484H

. 1zsn MEM;

ZEEL. MEM < MEM + 1, #5 MEM=0, Bkid F—"7Ig4

MRS EA: 7 [3Zm),  C. [%=Zm],  AC: [%=im], ov: [5Z52m ]
dzsn M RAM Jk 1, # RAM B2 0, Bkid F—A454-41

. dzsn MEM;

i, MEM < MEM - 1, ¥ MEM=0, Bkid F—"7He4

ZWMMIbREA: 7 [3Z5m),  C. [%=Zm],  AC: [%=fm], ov: [5Z52m ]

7.7. RGEHIKEKS

call label BRECR A, Hhhba] DA 40 s 18] AT — kA5

. call functionl;
8. [sp] < pc +1
pc =

functionl sp <
sp t+2
SZRMPIbREN: 7. TAEL G [AE]L AC: [AE] ov: A2

goto label FEF) a2 P HbE,  Huhknr DR 40 A (B AT — Mk

Blin:  goto  error;

g, k3 error FFGHATIER

ZWWRIARES: 2. AL G [A%EL AC: TAEL  O0V: [A%]

ret 1 B B s & 2 Bomss, AR IR A
fltm:  ret 0x55;
ZE8. A < 55h

ret ;
ZWEbREN: 2 [A%]L C [AZL AC: A%, oV [A%]
ret MRS FH R B R AR
Bln:  ret;
ZEH. sp < sp -2
pc < [sp]
bR EA: 2 (AL, C: [A%],  AC: [AE], ov: [AAF]
reti M T IR 5 R R B B AR . FER AR AT S, Rk a3 E .
Blin.  reti;
TR EA 2 AL, G [TAZDL AC: [A%E], ov: [A%E]
nop BATAT )1
ol
nop;

SR BARfTSR
MR EN: 7. [AF],  C. [A%],  AC: [AZ],  0V: [A%]
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pcadd a HITE T T Nz llaxse N —"TFET7T
Btn:  pcadd  a;
ZER. pc =< pc t a
ZRMPIAREN: 2. [AE] C: [AE]L AC: [AE],  ov: [AA]

-79-



JZ8PT2523
6 fil s OTP KA Bl

ISz a1 -
mov a, 0x02 ;
pcadd a ; // PC <-
PC+2 goto errl ;
goto correct ; // BEEIXH
goto err2 ;
goto errd ;
correct: // BRENIXH
engint VR b
it
engint;
gh. W ESRATE S FPPO, LUE AT AR 55
ZWbsEN: 2 [A%]L C: [A%L AC: [A%], oV [A%]
disgint g | o o e e
it
disgint ;
S5 IXF| FPPO MR T SR e E, Tk AT bR 55
RIS ESL: 2. T4, C: [AA],  AC: AL, 0V [A%]
stopsys RAFIE
#Wlmn: stopsys;
iR S IE RGN BIAIR ] R Gt
RIS ELL: 2o T4, C: [ARL AC: AL, oV [A%]
stopexe CPU 51k, PR ST R AR S TAR I Mt (EE RGTT ol w5 HI LA 48 DO e
#lan:  stopexe;
GiR. PRGN, (HRREF R G AR AR
RIS ESL: 2o [AZ], C [ARL AC: AL, O0V: [A%]
reset HALEA R, s SR A A
BN reset;
R BB R L
ZWAREN: 2 [A%]L C [AZL AC: [AZ]L oV [A%]
wdreset HAE T

fltn:  wdreset ;
g BAETIN
ZWEbREA . 7 [AR], C: [AA], AC: [AAR], ov: [AZER]

7.8. HBAPITRABER

2 AR |

|g0t0, call, pcadd, ret, reti , Iidxm
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e ceqgsn, cneqsn, tOsn, tlsn, dzsn, 1zsn
1 AN FAEAN 2

1 AN 3 HAt
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7.9. ELARWRELSR

e Z|cC|Ac|ov s Z|c | Ac|ov s Z |cC |AC|ov
mov a, 1 - = | - - |mov M a - - | - - |mov a, M - - | -
mov a, 10 Y| -| - | - |mov 10, a - | - |- | - |1dti6 word - -1 - |-
sttl6 word - | = | - | - |idxm a, - | = |- | - |idxm index, a| - | — | - | -

index
xch M - | - | = | - |pushaf - - | - - | popaf Y |Y Y | Y
add a, 1 Y| Y Y Y |add a, M Y | Y Y| Y |add M, a Y Y Y Y
addec a, M Y Y Y Y |adde M, a Y | Y Y| Y |adde a Y Y Y Y
adde M Y| Y Y Y |sub a, 1 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 M, a 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 - | - |- 1] - |sra - Y | -] -
src a - | Y| -] - |sr M - | Y | -] - |srec M -1 Y - | -
sl a - | Y| -] - |slc a - Y [ -] - |sI M - Y | -] -
slc M - Y - - |swap a - - | - - |and a, 1 Y - | - -
and a, M - - - land M, a Y - | - - lor a, 1 Y - | - -
or a, M - - - lor M, a Y - | - - |xor a, I Y - | - -
xor 10, a - - - - |xor a, M Y - | - - |xor M, a Y - | - -
not a - - - |not M Y - | - - |neg a Y - | - -
neg M - - - | set0 10.n - - | - - |setl 10.n - - | - -
set0 M.n - - - - |setl M.n - - | - - |cegsn a, 1 Y Y Y Y
ceqgsn a, M Y Y Y Y |t0Osn 10.n - - | - - | tisn 10.n - - | - -
tOsn M.n - | - | -] - |tlsn Mn - | - |- | - |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 1 e e R
ret - - | - | - |reti - - | - - | nop e e R
pcadd a - - - - |engint - - | - - |disgint - - | - -
stopsys - - - - | stopexe - - | - - | reset - - - -
wdreset - | -] - |- |swapc 10.n - 1Y |- |- |cegsn a I Y| Y |Y|Y
cneqsn a, M Y| Y| Y |Y
7.10. BIT & X

{7 Fhk H 82 XAE RAM

Xk 0x00 %] 0x3F.
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8. AHEi%EIN (Code Options)

IR bk 3 iR
Fnable OTP WA, FEFFA foVF i
Security Disable | OTP WAAINE, FfF T LB
Disable 12RO EMI feqkak 1
EMT R iy .
Enable RAN M SBRORAR LIRS ELF1) EMT MR
n 4.5V, 4.0V, 3.75V, 3.5V, 3.3V, 3.15V, 3.0V, 2.7V, 2.5V, 2.4V,
LVR 14 i
2.3V, 2.2V,
2.1V, 2.0V
Slow ESEE 4.1 T ty M te
Boot—up Ti - - "
cotTHp_time Fast 1%72%%5%‘ 4.1 71 yp %D Topp
16MHz 24 GPC2PWM. 3 = 0, LPWMGx HF#Ji = 16MHz (x = 0,1, 2)
LPWM_Source 290z 4 GPC2PWM. 3 = 1, LPWMGx FM4JE = 32MHz (x = 0, 1,2)
Disable oA A Bk LPWM Bt i T e
GPC LPWM i
- Fnable Ehag s das i LPWM frId% B

R 8: AUALILIN

9. FFAERF

W EE AT HREE ] P AE A ] JZ8PT2523 £ 41 TIC e 40 0 1 — Se R

9.1. B4
FH P AN ST S IC 510 APN

9.2. f#H IC

9.21. 10 5IHMERAMEE
(1) 10 fENECFim AN

& 10 ENBTFIARS, Vih 5 Vil FilEfr, SPEERESRED, 58S Vih WiAME, Vil B
KAE M
& N LR HEESREERE. RE S5 eSS, AR NE EE

(2) 10 1E %75 NAFT T Ml o) i

& XE 10 NEA

€ JH PADIER Zif7as, BXTRAINIBEN 1
(3) PA5 ¥'E N PRSTB A5G|

& T PAS fEEIN
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& %€ CLKMD. 0=1 KJg /A PA5 YE4 PRSTB %\ 5] Al

(4) PAS A N NI IE T K 5 2R 7 4 2 P o T ok
& U PAS 5K BB >33Q
& NREBGREH PAS fENHIA

9.2.2. ik
(1) R W Th e — b B R
IR 1. WE INTEN 24788, JF5 75 2 vb W i 42 i s
HIR 2. 7R INTRQ ZHA7ds
HI% 3. EFEFT, i ENGINT #8474 CPU frh i Ihhe
B 4. S, hrRAE, BN
LR 5 ¥ TR ST, RE R
*TEEFREFH, AIfHiH DISGINT $84 XA G Hibr
w BN T REFEACTE), W] PUSHAF 54 k{#17 ALU A1 FLAG A 7asvikl, Jf7E
RETT 2 Wi, {#H POPAF #84 &R, LW T
void Interrupt (void) // "WiKESG, BEAFBTRF
{ // HEshidEN DISGINT RS, CPU A2 R b
PUSHAF ;

POPAF :
Yo/ RSEEZNEA RETI, EHIHAT RETI 53¥E4 EEhKE R ENGINT KPR,

(2)  INTEN, INTRQ ¥&ATHIUGME, PrUAZAE A i, — e B 7 2t e B -

9.23. REnT ik
FIH CLKMD #7258 I P14 R PR . WEHER, ARFEVI ¥ R GuhT o0 IR i R B 48 SR A PR e b . 51 40
A BERJEIE] B OB BRYRRS, NOZSeH CLKMD ZF47 83Ul RGP, SR)5 FIE CLKMD 247452 ]
A BFEP R R
. Wl—: ZAGinEP M TLRC ¥)#:3] THRC/8

CLKMD = 0x3C; // YI%| THRC, {H ILRC AEAfFH
CLKMD. 2 = 0; // VR A A% ] TLRC

* HHARIB¥E: ILRC Y)43] THRC, [AJ}5%H] ILRC
CLKMD = 0x50; // MCU 231

9.2.4. HHEMENX. MEME M
3 ILRC KM, &I VW ERR.

-84 -



JZ8PT2523
6 fil s OTP KA Bl

9.2.5. TIMER #H

MY § INTEGS BIT R B GiXsd 1C BRIMED , Hilae T16M i14ss BITS F=Albi, 45 T16 1HE 0
FFUh , WEE— WA TR 0x100 A (BITS M0 F| 1, 2 HPBifEiH 53 0x300 W &4 (BITS
MO 1) o BrLAEE BIT8 Zit#k 512 kA . 1BV, WIRAETEr-hERs TI6M THE#8 e, WTH—
WA AE BITS MO 48 1 WA,

R E $ INTEGS BIT F (BIT M 1 F 0 fikk) THEHE T16M 11%3s BITS rFo4Edlr, M T16 %%
HONARRHRELE] 0x200/0x400/0x600/ -+ KA . PifhisE INTEGS FI7VESA kb, ikEsHbZER.

9.2.6. IHRC
(1) THRC M2 A A F B A BE AR I I A HE

(2) KMk THRC B, AEREREFHLGZIFEZ COB ELZI5, EMC HITIHSX THRC HIREEA M. U1RAE
BIRRTRME T THRC, ISAFEEIHE)S THRC F)SE PRI Al AE2x Hh B A 22 I8 R Y Bl o TR e Je R &
A8 — Rl

(3) Hi A B BN HITEIL— A AAE COB ZIkald QTP I o R m] XX A LA H M TE
(4) ZF TR B CrAIe i —Le iR, B, FTLOKE THRC AT E M 0. 5%F) 1% LAk fse 24 1) 5 bR AT 26 B 7

AR I
9.2.7. LWR
LVR 7KV B FEAERE P g BRI REAT o AE B 0 0 5 0 LT AR AR A A B oRAE 3% LVR, A BEAE AL
FasE TAE.

N LRSI YRR LVR ZKPBOE

SYSCLK VDD LVR
2MHz = =
2.0V 2.0V
4MHz = =
2.5V 2.5V

*£ 9: LVR KB S*%

(1) AFY IC IEWESNE, WE LVR (2.0V ~ 4.5V) A3,

(2) ATLAVLE 274745 MISC. 2 A 1 ¥ LVR SGH, (HULRERIAfRLR V., fERAR TAERERL B, A0 1C nlRE TAE
RIEH .

(3) fEH MR stopexe FIFEHIEIA stopsys T, LVR DJRETLAL.
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