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LVR B k: M 1.8V #| 4.5V
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2. RGMEIRMITHER

PMB180 & ¥I)Jj&—#k 8 10 &, 52&¥An, LLOTP NIEFEMAK CMOS 8-bit fiabH s - &z H RISC
SRR 4 R S AT B2 — N EA AW, R ADER0 A B a3 0452 T Bl NME 4 A .

PMB180 W& 1.25KW OTP ##Ef7fifi#s L 64 F W Hk /A fifids, — MEfFteEEs, H T B9 |z
FE 5 BN SE K Vinternal-R 8L 2% i Bandgap. PMB180 it fit = AMEfF g 4%: —4
16 frEmf 2. —AN 8 frsE 28 (Arbl PWM B , Ml—41 3% 11 7 PWM i 28/4E k2% (LPWMGO.
LPWMG1 #l LPWMG2) .

PMB180 H {78 L A% A& — Pk T o — 8 7 My O IE B S FE AR, O T USB HLEANRS » 45T
I, AEBBEHE T R, DAAE s DR B P B R RS AT I R e . SRR LR EAE 4.2V, FEHL A IEL
THAF e AR PR, TCT AN AR A, HR AT A 500mMA. 24T Ia) H v K RS T AR K 1710 I, FEELAER E 5
b, QUERETTAMRIERCAS, FERASROCH], R BB & K R D T 2pA.

O\ VAN
ﬁ i § Interrupt
) (0]
1.25KWoTP 5 é <::> Controller
: 7
64 bytes  |a——N H z N 1oPort
SRAM f 3| orts
@>® [on)
C C
16- bit Timer
CPU
POR/WVR - |K——— K——) =" (9
Power 8- bit Timer
Management <:> <:> (TM2)
Triple 11 Bit
Watchdog
S | — PWM
Generator
e —
Charger <::> <:> Comparator
NS N
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PA5/PRSTB/LPG2PWM/LPGOPWM

PAOQ/CO/LPGOPWM/INTO

PASICINO-TM2PWM/LPG2PWM n PA4/CIN+/CIN1-/TM2PWM/LPG1PWM/INT1

PMB180-ES08 (ESOP8-150mil)

PA7/CINS- | 2 | [ 9 Jono

PAB/LPGIPWM/CING- | 3 | | 8 | PAo/cOLPGOPWMIINTO

PAS/PRSTBILPG2PWM/LPGOPWM | 4 | PAL/LPGOPWM

PA3/CINO-/TM2PWM/LPG2PWM ﬂ ﬂ PA4/CIN+/CIN1-/[TM2PWM/LPG1PWM/INT1

PMB180-EY10 (ESSOP10-150mil)
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1® paoaux 8 fir OTP ZLHLH B TE R
5| fH&
5 AR s e ik
BE 5| BT DA A
o (1) ¥ AL 7 FEAT YRR NN B, 55 BB A B AR
PA7 / ST/ (2) bR MHAIE 5,
CINS5- CMOS WG| B T AR g, W40 padier 7 7 % “07 , PLBERIR IR . X5
JHAT DAAGE S 7 AR FR e R BRI ThRE ;s (HAE, M%7 2% padier 27 4 “07 W), MefiEsh
RE AW I
BE5| BT DA A
(1) 5 10 AGL 6 FFrTgmAE e N NE S, 55 BB BB AR
PAG / (o] (2) 11 {7 PWM A ias PWMGL %
LPG1PWM / ST/ (3) b ERMIINIE 4.
CIN4- CMOS WUR S| A T SRR % 4, W2 padier fi2 6 ¥4 “07 , DLBERIREIR. X5
JHIAT DAAGE S A ARG PR ML R BRI ThRE ;s (HAE, M%A74% padier 7 6 4 “07 I}, MifiEsh
RE W TR
S5 BT DL A
(1) i1 ANLS, Shg| BT LS e A N B . 59 d T Bz F AR R
(2) WAL,
PA5 /
10 (3) 11 iz PWM 4 s PWMG2 K o
PRSTB /
ST/ (4) 11 2 PWM 4 2% PWMGO HifiiH o
LPG2PWM / .
 PGOPWM CMOS WU S| R T AR % 28, W20k padier £z 5 ¥ “0” , PLEAIRHIR. XA
JHIAT DASE S FE RE AR FP MR R A TDRE: (HAR, M35 /74% padier f2 54 “07 I, MefiEs)
R EW RN BN, Mk IR E AR, ST REETT N RS, EH %
330 HifH.
BE 5| BT DA A
o~y (1) w1 AL 4. BIFEF R NN B L, 59 R T R P
(2) LB 2SI IER AR
CIN+/ X
10 (3) HhE#sm i AU 1.
CIN1-/
ST/ (4) Timer2 1] PWM fi i
TM2PWM/
oGP/ CMOS/ | (5) 11 fii PWM 4% PWMGL K%t .
INTL Analog (6) APEErP IR 1, B A A 0T LA R LA T B e S A IR 45 1E K
I AN D RERS . s, 16 padier #A7asfz 4 RIALECT A TIRE .
XA 5] AT DA E TR BEAR R R RS ThRE; (Hig, %74 padier 7 4 N"O"R), M
T Th e 2 4l < AT o
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'j‘ PADAUK 8 L OTP Bl KMl H 75 e,

5 &
i ZArasRE Hik
LB ET B -
PA3/ 10 (1) % AGE 3. ATRR BT BOE A BT, 55 A/ A AR K
CINO- / ST/ (2) s AR AR 0.

(3) Timer2 ] PWM #ith.

(4) 11 17 PWM 8 PWMG2 FfiH

S N T e, IR/ IR R, 15 padier FAZARAL 3 SEHAIE TN BE
padier ZF £33 WL BN “07 SCHIHECT M s Uik 51 B4 i 7 h s i

TM2PWM / CMOS/
LPG2PWM Analog

bS] AT BLA A«
(1) ¥l AL 0o AIREF BT BE A B B, 559 BT AR

PA1/ 10
(2) 11 fiz PWM A #s PWMGO it -
LPGOPWM ST/ \ N
CMOS padier ZFfF2sfr O AT LA A 0" 158 F EAR A e il R SR 1 DO g
2 R N ThEERS, A b IR, 15 padier 27472847 3 S AT N ThRE
Ak padier AAAFERSHINL 1 WE N “07 KRBT BT Ut 5] BHIZE F e s i
BE 5] ERT DA A -
(1) i AL O, FHErlgufe vt e M NS, 55 bhr EBHAR .
PAO / N
co/ 10 (2) HeEastat .
LPGOPWM / ST/ (3) 11 i PWM A s LPWMGO it -
INTO CMOS (4) AP 0. I8 A7 748 v DA B b AT B v i 2 A B i 2515 2K o
padier & FEHIAL O A LABEN“0”, @i et 5] BEIAE FH by e g i
VBAT VBAT FE B A 1E HELYR
VCC5 VCC MCU [ IEHIE ., 243%EH: VCC I, AL AHIFEHL,
GND GND .

VEE: 10: Nt ; ST: itk #siiN; OD: Fis; Analog: AN S
CMOS: CMOS HiE £k
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PADAUK

PMB 180
8 iz OTP LB F il 78

4. FROFEEBRAE

4.1. ERAZMBS K
AT BARBR BB 4L, T Ta = -40°C ~ 85°C, Vear =5.0V, fsys=2MHz 2 %1 F3K15 .

7E iR BAME | BAEUE | BKME | B %A (Ta=25°C)
Vear | TAEHLIE 1.8% 5.0 5.5 V |*ZRFLVIRAZE
LVR% [[KHEENMAZE -5 5 %
RGE (CLK) *=
IHRC/2 0 8M Vear = 2.7V
fsvs IHRC/4 0 4M Hz Vear= 2.2V
IHRC/8 0 2M Vear = 1.8V
ILRC 100K Vear =3.0V
Veor |EAHE 1.8* V |*ZRTLVR A%
. 0.55 mA |fsys=IHRC/16=1MIPS@5.0V
I N7y
lop e 85 UA |fsys=ILRC=90KHz@35.0V
| i FEABE 5T HE HRL U 1 UA |fsys= OHz, Vear =5.0V
i (fi ] stopsys %) 0.6 UA |fsys= OHz, Vear =3.3V
B H AR FE IR
Ips (ffF stopexe %) 3 uA | Vear =5.0V; fsys= ILRC
*= ] IHRC I AE A ILRC #8044
Vi B H T 0 0.2 Vear Vv
VIH a1 O\ e HL 0.7 Vear VBat Vv
| 10 % H4 E FLIRE
> &m0 | 18 ] MA |Vear = 5.0V, VoL = 4.5V
| 10 % th Al Bl Ea AR
" 4mi0 .16 MA | Var= 5.0V, Vor = 4.5V
Vin T ONHL -0.3 Vear+0.3 \Y
Iing einy | 71 IR N LV 1 mA |Vear +0.3=Vin=-0.3
Ren | Lz HapH 91 KQ |[Vear=5.0V
Re. | FHzHLBHE 91 KQ |Vear=5.0V
Vear = 2.2V ~ 5.5V
V Bandgap % i /% 1.145* | 1.20* 1.255* v
oe gap 2%k -40°C < Ta <85°C*
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Lo PMB 180
')” PADAUK 8 iz OTP RU& F il 72 H
el iR RAME | #ABE | BKE | B #F A (Ta=25°C)
15.76* 16* 16.24* 25°C, Vpar =2.2V~5.5V

Vear =2.2V~5.5V,
o 15.20* 16* | 16.80* BAT
fiire | HHES IHRC #i * MHz |-40°C <Ta<85°C*

Vear =2.0V~5.5V,
-40°C <Ta<85°C

13.60* 16* 18.40*

fire  |[ILRC M * 100 KHz |Vear=5.0V
faire | NILRC #ii%* 17 KHz |Vear=5.0V
tinT Hh W Ik o o E 30 ns |Vear=5.0V
Vbr RAM ¥ 45 {8 £~ 1.5 \% in stop mode
8k misc[1:0]=00 (ERID
twor | T AU B i 10k Ture [TctlOF0L
64k misc[1:0]=10
256k misc[1:0]=11
twup gigﬁgﬁ;ﬁg 33?0 Tire | Titre A& ILRC A 31
tsep | RGIFHLES[H] 30 ms |Vear =5V
trsT | A1l SR AL kv 98 120 us | @ Vear =5V
CPos | bE s fimts* +10 +20 mv
CPcm | b iy A\ i A 5 0 Vear-1.5| V
CPspt | HEHs i J3z i (8] 100 500 ns | LFHRITFE
CPmc | B8 LA 28 A = Ao o I T 25 7.5 us
CPcs | LLARERTHAE LI 20 UA | Vgar=3.3V
VCC | e asfm A\ FL i T 4.3 5 6.5 Y
200 500 HA | FE LR
e | FSFL B A LI AL > bA_|FIRLEAA
38 L ES SN
0 HA | IRHR AR
50 mA
100 mA
200 mA
250 mA
lecem | fEUAE A 78 L AL -15% 200 +15% " @VCC=5V
350 mA
400 mA
500 mA
ltrae [ VETAL 7S HL FELAE 1/10 lcar | Vear <VTRKL
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o’ PMB180

*f® papau 8 fiz OTP A2 FrAL e

s g BME | BARUE | BKRME | BT %M (Ta=25°C)
Vrloar |EshHE -1% 4.2 +1% \% @VCC=5V
Vrree | TR 7S HL BRE HE 2.9 V | Vear rising
Vrravs | VBV FL S 9 f L 100 mV

Vov | RIEBUE B{E 3.7 V | VCC rising
Vuvhys | R 480 5E i 200 mV

Vaso |85 B R 100 mV |VCC rising

30 mV | VCC falling
trRecHA | 78 I EL B A5 1 DB A I 1) 2 mS  |Vear = E/K
trerm | 2 LA AR 8 L 2R IS [A] 1 mS |lcem /> 1/10
ITerm | C/10 £ 1 HL 3 BRI 0.1 mA
AvrecHA | BT 78 H B HELTH Y AF AR 150 mvV
Tum  [EIRALE T 45 RUREE 90 C

* RESHGR WS HE, IR K.
*ORFE R SERRI AR . B RS B AR S D R KIS, R R B et 2 A SR B I B R A S s L Y
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PMB 180
8 iz OTP LB F il 78

PADAUK

4.2. HSTBARETEE

O  HUFHLIE ..., 1.8V ~5.5V (frKfE: 5.5V)
K HLEANREEE 5.5V, FHIIZ#HiE IC,

O  HIANHLIE . -0.3V ~ Vpgar + 0.3V

O AR -40°C ~ 85°C

O AR 150°C

O  IEGEIR I e -50°C ~ 125°C

4.3. ILRC #iR 5 Vear X R HI£X &

ILRC Frequency vs. VBAT
102.0
~ 101.0 v
T
X 100.0 /"/f \-\
o 99.0 |y
L 98.0 ——ILRC \
g 97.0
-
- 96.0
950 IR N N RN N N (NN I N NN NN (NN N R SN TR NN R |
24 28 32 36 40 44 48 52 56 6.0
VBAT (Volt)

4.4, IHRC SR 5 Vear R AMKZE (KHES] 16MHz)

Freq. Deviation (%)

0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05

IHRC Frequency Deviation vs. VBAT

——|HRC

24 28 32 36 40 44 48 52 56 6.0

VBAT (Volt)

©Copyright 2023, PADAUK Technology Co. Ltd
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8 iz OTP LB F il 78

4.5. NILRC #iR5 Vear KR £ E

20.0
18.0
16.0
14.0
o 12.0
10.0
8.0
6.0
4.0
2.0
0.0

(KHz)

NILRC Fre

NILRC Frequency vs. VBAT

20 24 28 3.2 36 40 44 48 52 56 6.0

VBAT (Volt)

4.6. ILRC IR 5RERAMLHE

115

ILRC Drift

110

105
100

95

——VBAT=5.0V | —

90
85

ILRC(KHz)

—=—\VBAT=4.0V

80

VBAT=3.3V

VBAT=2.5V | |

75
70

+—VBAT=2.0V —

-40 -30 -20 -10 O

10 25 35 45 55 65 75 85

Temperature (degree C)

©Copyright 2023, PADAUK Technology Co. Ltd
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'j‘ PADAUK 8 fr OTP BB A M 75 H,

4.7. IHRC MR SEEXRAMLE (RRHER] 16MHz)

IHRC Drift

0.5

0.0

e VBAT=5.0V M

—=—VBAT=4.0V

05 L= = VBAT=33V

VBAT=2.5V
/ ——VBAT=2.0V

Drift (%)

_1-0 1 1 1 1 1 1 1 1 1 1 1 1
-40 -30 -=20 10 0O 10 25 35 45 55 65 75 85

Temperature (degree C)

4.8. NILRC R EREXR ML E

NILRC Drift
25
- W
< 15 M
T
.10 ——*" | ——VBAT=5.0V |__|
o e
0] —=—VBAT=4.0V
- VBAT=3.3V
o VBAT=25V [
——VBAT=2.0V
O | | | | | | | | | | | |
-40 -30 -20 10 O 10 25 35 45 55 65 75 85
Temperature (degree C)
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> kA

PMB180

8 iz OTP LB F il 78

4.9. THEHR vs. Vear 5RG4F = ILRC/n RAMLHE

ON: Bandgap, LVR, ILRC; OFF: IHRC, EOSC, T16, TM2;
10: PAO:0.5Hz #i th BIE AN 25, HAl: %\ H 10 5] E= .

ILRC/n vs. VBAT
100
—=—|LRC/1 /
80 [{ ——ILRC/4
_— ILRC/16
$ 60 »
E 40 V
5 E
© 20
0 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 55
VBAT (V)

4.10. TAEEJR vs. Vear SR GEN#F = IHRC/n R R £k K

> At

ON: Bandgap, LVR, IHRC; OFF: ILRC, EOSC, T16, TM2;
10: PAO:0.5Hz % tH BIAE AN 225, FHAh: %A\ H 10 5 IARE=.

IHRC/n vs. VBAT

14
——IHRC2
1.2 H——IHRC/4
—=—IHRC/8
1o IHRC/16
< o8 IHRC/32
E ——IHRC/64
£ 06
o
5
O
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PMB180

8 iz OTP LB F il 78

4.11.10 3| i 1 IR IR (lon) 5 BE BB (1oL ) BH 23 &)
(VOH=0.9* Vgar, VOL=0.1* Vgar)

loH vs. VBAT
20
—u— |oH /
15
E /
E 10
E /
i)
5 ./r
0 1 1 1 1 1
2.0 2.5 3.0 3.5 4.0 4.5 50 55
VBAT (V)
loL vs. VBAT
40
35 —=—|oL
30
< 25
2
= 15 /
" /./
5
0 T/ 1 1 1 1 1 1
2.0 2.5 3.0 3.5 4.0 4.5 50 55
VBAT (V)
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4.12.10 5| NRMRRE B ERZE (Vin/ViL)

Vih, Vilvs. VBAT (PH Off, PL Off)
3.5

3.0 ——Vih 4

/_I

~ 23 —=— Vi
= 20 ¢
> .
= 15
S ‘V
1.0 |
0.5
00 | | | | | |
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4.13.10 5| LR/ TR BB A

PMB180

8 iz OTP LB F il 78

Pull High Resistor
100
90 e
% 80
——Rph
< 70
§e]
L
2 60
o
50 | | | | | |
2.0 25 3.0 35 4.0 45 50 55
VBAT (V)
Pull Low Resistor
100
e * * . . .
— 90
=
S
] 80
o
7]
i}
X 60
50 | | | | | |
2.0 25 3.0 35 40 45 50 55
VBAT (V)
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4.14. F B FE BT (Iro) 574 HIHFE T (Ips) X 2 HI LR &

stopsys power save currentvs. VBAT
1.0
0.8 —e—stopsys
S o6
.E /
04
S
. ‘/
00 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VBAT (V)
stopexe power save current vs. VBAT
4.0
3.9 —e—stopexe =
> //
g 2.5 /
= 20 L
2 15 —
=
O 1.0
0.5
00 | | | | | |
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
VBAT (V)
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5. ThRemtid

5.1. BFH®FE -OTP

OTP (—IRMEFREF T 27 WAL FRAFICEPAT IR P HE 4. OTP B2J7 WAF T DUBAA 4, B8 %
Wi, FAEFHUTND . EAL2 )G, FPPO MG HHE A 0x000 FREF 4 R GufEH, ik A\ M & 0x010. PMB180
1) OTPI2/7 NAF A 8N 1.25KW  15R 1 s . OTP A7 M HiLIE“Ox4F0 ~Ox4FF it R 4i {5 FH , A 0x001 | OxO0F
FIM 0x011 3| OX4EF bk 2 8] 2 B 7 (KR 7 25 1]

Hiht hge
0x000 M T FPPO &4, goto £FE/F
0x001 HPETIX

Ox00F PR X

0x010 Fh BT N ] Hi
0x011 PR X

OX4EF PR X

0x4F0 ARG H

Ox4FF ARG H

*x 1. NG

5.2. BaIERF

FFHLE, POR ( EHEAD) ZHAFEA PMB180, IEFIFHLEKIIFHLN A2 3000 4~ ILRC 4fE . H /-
TEAME RS, 2tk b e YR R R e, JELR P 1w, o tsep 2 FFHLES (AL

R, Lo EA(Power-On Reset)f, Vear WZ05G#HT Veor LT, MCU A <3k AJFHUIRAS .

Vear
POR Tepp
Program
Execution
Boot up from Power- On Reset

Kl 1. EHEFP
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5.2.1. A FE

___________ LVR level
' = tsep .
LVR !
Program E
Execution !

Boot up from LVR detection

VBAT
WD tSBP i
Time Out i
Program '
Execution E

Boot up from Watch Dog Time Out

VBAr
PRSTB ﬂm |
i fssp . —
Program !
Execution
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5.3. BIEFHESE — SRAM

HARAF il T DO T ISR AE . B T AP A, Bl A7 0 a3 T DUEAR [ 347 U I Bt fia s, DL
HER A AT

HERE SCAERE A7t BT, ERE AT e SCAEMERR TR B35 A7 4%, HIP AT GG TN AT 08 SCHERGTR I, MR
AR HER I HES IR AR RAE Y, T AT DASh A T B HE AR

X T IRHEAAE AR 2T 5, B a8 7T AR SR SR R A R Rl bk . v OB A7 i 23 8 T DL 4 4R 5%
BHERE, 6T RIEAF 1R M2 RIE A0 . TR E A 8 2, PMB180 MY 64 11 1A 17
i e 0 T LA FH TR 47 B 4 A7 B

5.4. #k¥asFInt 4

PMB180 £ Mk 7% % B N #8 E RC HR3% 25 (IHRC) FIN #EHHRE 7% 22 (ILRC), X WMR 28 7] LAy
HEEATZ A clkmd.4 F1 clkmd.2 K5 A EE A . P al DL B R IRV 2 VE N R Geit 8RR, [A)i AT DUE T
W clkmd 271785 R & A A A 8 FH 25K o

PRV AR J& B 1= F
IHRC clkmd.4
ILRC clkmd.2

R 2: JRGAB
5.4.1. AR RC G HMAIEM RC Hkas

FFHLJE, IHRC #1 ILRC R 82 H3 B . IHRC SR ALEN ihrer ZFAEgsiiiE, @E R UER] 16 MHz.
WEHE 5 IR (22 7E 1% DA BARUES IHRC RSTZRATIAR 2 DR F s f R A CAR R s RS . 152 W)
IHRC #iZA Vear. 10 & K2

ILRC MR S RIAE P2 T2, 4 (A s i S R B ) 22 S il P2 ARV A, T 555 B H AR M A 208
UL N FHAE R R 7 1072 0 L.

5.4.2. IHRC B

FES A PG I, RS 1) IHRC SR #0G AT REAH AN A, PMB180 $2 it IHRC S % i Sk V1 B ix L4
ZEt, REDIRE T ARG A - AR P B gm e, IR X AN ar &2 B s A P IR BT .
e A 2 W s :
ADJUST_IC  SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Vear =(p3)V
pl=2, 4, 8, 16, 32; HILURMEAFI) RS 4
p2=14 ~ 18; HULRHES v BIAFERI4EE, 16MHz 238 FH k.
p3=2.3 ~ 5.5; HLAFEAS A TAF R TR AESER .
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5.4.3. |HRC SARKAEN RGN 50
TEA P mIFERRFE, IHRC SR HEF R GEn 8 L TINER 3 Fios:

SYSCLK CLKMD IHRCR Description
o Set IHRC / 2 = 34h (IHRC / 2) ARHE IHRC K #EF] 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) AR HE IHRC K #EF] 16MHz, CLK=4MHz (IHRC/4)
o Set IHRC /8 = 3Ch (IHRC / 8) ARHE IHRC K #EZF] 16MHz, CLK=2MHz (IHRC/8)
o Set IHRC / 16 = 1Ch (IHRC / 16) AR HE IHRC K #EF] 16MHz, CLK=1MHz (IHRC/16)
o Set IHRC / 32 = 7Ch (IHRC / 32) ARHE IHRC K #EF] 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC/ 1) AR e IHRC %] 16MHz, CLK=ILRC
o Disable A B IHRC A ik, CLK s

% 3: IHRC 34 vk % T

W, ADJUST_IC & HHLGEH—2F84, UMERGZHVGEREWR E RGH, BT RIBES A OTP IR,
IHRC SR B HE FIFE P 2 PAT — IR, LG, B S B PAT T R Fag £ 7 AN R 3R R iEiE 1, PMB180
FIRZGURSTEFNE W SR PUT R AARFRFEETIL)E, PMB180 $T & 5 FPIRAS :

(1) .ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vear =5V=5V
FFHLE, CLKMD = 0x34:
& [IHRC #*7E Vear =5V B #EE] 16MHz, 3 H IHRC HLZ )5 H K
& ZR%GIH=IHRC/2 = 8MHz
& Al VHHEESER, ILRC JEH, PA5 S BIZ AER

(2) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vear=3.3V
JFHLJE, CLKMD = 0x14:
¢ |HRC iR 7E Vear=3.3V W #EE] 16MHz, FH IHRC L2 )5 H 1
& ZR%GHH=IHRC/4 = 4AMHz
& Al VHHEESER, ILRC JEH, PA5 S BIZ AER

(3) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vear=2.5V
JFHLJE, CLKMD = 0x3C:
& IHRC B3R 7E Vear =2.5V B $] 16MHz, JfH IHRC B2 5 H 1
& ZR%GHH=IHRC/8 = 2MHz
& Al VHHHEEER, ILRC JEH, PA5 5B AR

(4) .ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vear=2.5V
FFHLE, CLKMD = 0x1C:
¢ IHRC iR 7E Vear=2.5V W & #EF] 16MHz, FH IHRC HL2 )5 H
& ZA%GHHh=IHRC/16 = 1MHz
& Al VHHHEEER, ILRC JHH, PA5 S| AR

(5 .ADJUST_IC SYSCLK=IHRC/32, IHRC=16MHz, Vear =5V
FFHLE, CLKMD = 0x7C:
¢ IHRC SR 7E Vear=5V I #E 2] 16MHz, Jf H IHRC BLHLE JH H 1
& Z%GIHh= IHRC/32 = 500kHz
& Al VHHHEESEH, ILRC B, PA5 S| AR
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(6) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vear=5V
JFHLJG, CLKMD = 0XE4:
¢ IHRC SR 7E Vear=5V I G #E 2] 16MHz, I H IHRC BLHLE {5 F 1)
& ZRGHH =ILRC
& A ViHEEEH, ILRC JEH, PA5 5B AR

(7) .ADJUST_IC DISABLE
FFHLG, CLKMD #A7asA A CEATMIshE):
¢ HRC BAK#EH H IHRC RHE1E R K.
& A4MiFE=ILRC
& EIVMiTEEE A, ILRC B, PAS 5|2 A .

5.4.4, RERTENAI LVR B
ZR Pk IHRC 53 ILRC, PMB180 IR 2h R4 HIREAAER, WK 2 Frns:

Clkmd[7:5, 3]

v

IHRC +2, +4, =8,

clock —™ +16, +32, +64 > System
M clock
U CLK
X

ILRC >

clock —" +1, +4, +16

2: RGN EPEI

A5l 3 AT CAFEAS [ B 75 oK TR S BN R (0 SR G B, 346 5 1) R eI B N2 5 LY P T LVR PR HE (07 45 R
ARG . LVR AR AL G B R b b %, AR RGN BN LVR B0E, 5% ET 4.1 P RS
IS B P B A A L s
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5.4.5. RIS

IHRC Re#E)5, F Al Re BRI 5 40 I 210557 (R 40028 50 ] R 22 Bl IR D146 22 i) R AL AL R Gtk e & )
¥E. FEA E, PMB180 [ AR Gl i Re i B s il i 150 5E B A7 4% clkmd 7£ IHRC M1 ILRC Z A1) 4. fE 1€ T 77 a4
clkmd ZJ5, RGHFEISLRVEH BT IR . EER, ETWAE clkmd AR, RRFR 3¢ H FE R rn
BRMEER, NIHXEEH T EORE 2B FEMENEE, ESH IDE TR “RE” > “MEHFM” > “IC
N7 > “GAEB/NA” ->CLKMD”

Bl 1. RGP ILRC Y1#L5] IHRC/2
Il FZZH#1ZILRC
CLKMD.4 ; SEHFHFIHRC, ATLIEE T FHEETT
CLKMD =  0x34; Il J#FIHRCI2, \LRC PEELX A 1=/

/I CLKMD.2 BWFEZE, ILRC A A EIZH

1
-
=

1
o
..
=

Bl 2. RGP IHRC/2 Y)#:3) ILRC

Il RZH#E IHRCI2
OxF4; Il J#FILRC, HRC PREFX H 1=/
0; Il HRC B ElAXHZH

CLKMD
CLKMD.4

Bl 3: RS IHRC/2 ]33] IHRC/4
Il BLZHAEIHRCI2, ILRC #&HEAL2 5
CLKMD =  0X14; 1 1 # 2 IHRC/4

Bl 4. WRFERDIE RGBS EOR IR G 8, RG24l
Il RLH#EILRC
CLKMD =  0x30; Il PEEMILRC 7#ZIHRCI2 [FH) ¢ \LRC % #4

5.5. FRHEE
FEHLAS IP R TR T B A i e AR ME R 2R ME 7R A% . TP MOSFET 25k, AN ZEAM I i
PR, AT ZERH I — A5 .

PSSR 1 78 R PR DA PR A 7 v D 2 R A s B UL R SR A RN . FE PR R B EAE 4.2V, TR
FEN AR BT WA . HIA PRSI )E, SRR ESIEEN 110 i, FTHE 1P B
1EFE AR .

NN IR (BB ER USB HLJED J5, PMB180 AR LAY IP H A AMKHAVIRA, b R be 2
T 2uA. FEHES AT DLEE A SRHURES, R B YR FL I I %5 38UA.

HAhZhae B RISBUE . B 3178 AR 7S AR
©Copyright 2023, PADAUK Technology Co. Ltd Page 30 of 97 PDK-DS-PMB180-CN-V003 — Jun. 5, 2023




® PMB180

PADAUK 8 fr OTP BB FHlH7 78

5.5.1. #AMR{E

5.5.2.

AR AR IR EE TR I 29 90°C FOTRSCAE , 1A TS A4 S it 1] B K ik 2 2 A ) 78 P LA - LD RE P OR 47 PMB180
AR IR BRI, JE R VER AR PMB180 AL T HE5h4 2 RLBR AR K T AR Ab B IR R . 78 AL FRLIR
FIRRYE I CIESIAE DY) MABGR ST BOE, W iR 7S s S A UL B 3 PR

Thak
PMB180 jifl iof #A  45 BRI 78 F B K 46 A7F T BALZ2%5 1IC h DRI 8L LT i A A DO FE#R 2 e A 5 MOSFET
FER, ERZI:

Po = (VCC — VBAT) * lvear

Horb PD 26, Vvec M ANRURHE, Vvear &R, Ivear TR E. RRBUTIRRS IC HIFF
Bl B4

Ta=120°C — PpBia
Ta=120°C — (Vvce — Vvear) © lvsar * Baa

~fF]: PMB180 i 5V USB fitr, @i 2 A% ) i FLATE 25 1 FE 2 £ 400mA VbR FiLIRE, LA 3.75V. i)
¥ B3a A 150°C/W (0, PCB fii RiEZHT) , PMBL80 FFUhFFA% 70 FE L I I FR85 I BE £0°R

Ta=90°C — (5V — 3.75V) * (400mA) * 150°C/W
Ta=90°C - 0.5W « 150°C/W = 90°C — 75°C
Ta=15°C

PMB180 ] fEFREGIR Em T 15° C A, HFSFE TR A 400mA FEAK. 45 € FRETIE E T Il i 2y
90°C — T,

I =
vEAT (Vw:r: - VVBATJ ) '9;.4

fEFHIABERE Y 60° C AT — Ao fil, 78 R HLUR D 22008

, B 90°C — 60°C _ 30°C
VEAT T (5V—3.75V)- 150°C/W  187.5°C/A

Iypar = 160mA

R, N PMB180 I AN e A A T REAT it PUOAMESIRIAFIZ) 90°C I, IC K H Bl B RTh#E.
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5.5.3. #E%KMH
BT RN, U R4 PCB A RSk BRI 78 i IR Bl KA 2. 1IC P A I #8545
RN RIBI B, SR R B PCB #ifh. PCB flfH4 THUAES . AL & 1 X 48 R R ]
RE R I i S KRR H X 35, B4 BTV B A PR B . 5 3 Py sl T A 2 I LR B T e e e
OV IERE . fERTT PCB A JRi, B 0175 FEAR b5 70 ri 28 Jo oG A I A AR, DR R e AT 4 5 i B e L A

R TS H L.
NERHIH T JUMASFEIRROR ST A4 XS AR . BT &3 7E 3/32" FR-4 M b f#f b2 rh kAT, s E
TETHE -
il B, AR T AR 25 SR 13 E
A “H 3 IH THN
B JEHS ’ i
2500mm? 2500mm? 2500mm?2 125°C/W
1000mm? 2500mm? 2500mm?2 125°C/W
225mm? 2500mm? 2500mm?2 130°C/wW
100mm?2 2500mm? 2500mm?2 135°C/W
50mm? 2500mm? 2500mm?2 150°C/wW
F 4. METIAFE GUEHRD
5.5.4. EPAD

itk GND EPAD R A 2 W HrE M HAGEEE, DUEIEER A 2.
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Lo PMB 180
1* paoauk 8 fir OTP ZLHLH B TE R

5.6. LB

PMB180 & — ANl FLL i #S, Qi 3 Fos LB A A R BRI . e n] DAL A 51 (8] 15 5 80 5
W5 HUE Vinema r B0 5 4 E bandgap fitbit. MAME S AT, —DMRIEFAN, FH—MEAHAN.
KRR LU PA3, PA4, W bandgap (1.2v), PA6, PA7, ¥ W5 % HE Vinena rs aﬁcﬂa%i’?
gpce M3 RIERE . FLELAR I IR T LUZ PA4 B35 Vinemair, JFHH gpec ZF A28 4L O SRIE#E. frth 45
GETTLLH PAO EEH, BURE Time2 M eI 8 (TM2_CLK) RAf. 54h, 155 &7 AR
A H gpec i, ELBH H A5 R n] DL R AR T Il S

16 stages
Vear
_l—_ 8R 8R A 8R
gpcs.5=1 gpcs.4=0
gpcs.5=0 0 ooo_/\/\/_./\/\/—o gpcs.4=1
gpcs[3:0] UX %
J
gpcc[3:1] Vinternal R
PA3/CINO- » 000
PA4/CIN1- »001 M ccd
Bandgap »010 U gpce. To request interrupt
011 X X
PAG6/CIN4- » 100 M ') gpcc.6
PA7/CIN5- »101 T’ U . R
o 1 : :
> )
Timer 2 F —>
MUX clock F PAO
PA4/CIN+ — {1 -
TM2_CLK c5
2 ap
0 gpcs.7
gpcc.

3: [LEER AR R A A
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5.6.1. W%B%%%EEE (Vinternal R)

NHEBZE B Vinemair & HFHTARN, TR EANEZRSE L, gpes FAEas AL 4 F

£ 5 f&FHKEFE Vinernal R B85 = FHERARAE,  AL[3:0]F T Fr 22 B B R 7K1, IX HLUHR 7K P2 . Vinternal R

I AR ARE IS 7 16 2540, E*Hﬁ[3'0]iﬁﬁu”jﬂ€ K4~ K7 2RUNKMETEAFRRFZHEHIE Vitenal Ro
WHEBS 5 K Vinema r A LLBIT gpes F AR E, TEHI A (1/32)*Vear 2(3/4)*Vear.

Case 1: GPCS.5=0 & GPCS.4=0

16 stages

ﬁt AL

GPCS 5=1 GPCS 4=0
GPCS. 5-W i GPCS.4=1
GPCS[3:0F—= UX

¢

Vinternalr= (3/4) Vear ~ (1/4) Vear + (1/32) Vpar
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

1

+
— Vear +_(n_1)_ * Veat, N = GPCS[3:0]in decimal
32

\ internal R~ 4

4: Vinemalr FH272 (gpes.5=0 & gpcs.4=0)

Case 2: GPCS.5=0 & GPCS.4=1

16 stages

—L /\95—9 - -
1

GPCS.5= ? GPCS 4=0
GPCS.5= GPCS.4=1
GPCS[3:0F—== UX

¢

Vi omair= (2/3) Vear ~ (1/24) Vur
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

(n+1) «

V internal R= 24 VBAT! n= GPCS[S:O] in decimal

5: Vinemalr {4215 (gpcs.5=0 & gpcs.4=1)
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Case 3: GPCS.5=1 & GPCS.4=0

16 stages
VE\AT

I /——/\%—%
R GPCS.4=0

GPCS.4=1

GPCS[3:0p=——=—p MUX
Vinternalr= (3/9) Vear ~ (1/5) Vgar + (1/40) Veur
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

\'

internal R~

1
e *Var +—F) %y b= GPCS[3:0]in decimal
40

6: Vinernalr {4215 (gpes.5=1 & gpcs.4=0)

Case4: GPCS.5=1 & GPCS.4=1

16 stages
VE\AT

I 9——/96—%
R GPCS.4=0

GPCS.4=1

GPCS[3:0p=——=—p MUX
v internal R~ (1/2) Vgar ~ (1/32) Vear
@ GPCS[3:0] = 1111 ~ GPCS[3:0] = 0000

(n+1) %
V internal R= 32 VBAT! n= GPCS[3:0] in decimal

7: Vinemar {415 (gpes.5=1 & gpcs.4=1)
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5.6.2. fFAERE
Bl 1.

J\’HQ;‘F% PA3 ygﬁﬁﬁ]\ﬂ] Vinternal R El':] EE‘)Jj:j"j(:|-8/32)* Vear 1’E?§E§ﬁﬁ)\o Vinternal R Jﬁ*%i lz] 9p03[5:4] =2b’00
AL E 720, gpes [3:0] = 4b'1001 (n=9)LAF3 2] Vinternal r = (1/4)* Vear + [(9+1)/32]* Vear = [(9+9)/32]* VBar
= (18/32)* Vear IS HE i [ .

ngS = ObO_O_OO_lOO]., // Vintemal R = VBAT *(18/32)

gpcc =0b1 0 0 0 000 O; Il EH . 715 A: PA3, IEHIA : Vinemar
padier = 0bxxxx_0_XXX; Il 12/ PA3 2075 AR i (X HIEF HAE)D
57

$GPCS  VBar*18/32;
$ GPCC Enable, N_PA3, P_R; Il N_xx Z7IA, P_R fCHIEAEZ N HBZFH B[
PADIER = 0bxxxx_0_XxX;

il 2:

iﬁ% Vinternal R y‘jﬁliﬁ])\y Vinternal R E(] %L’Ej‘j(ZZM-O)*VBAT ’ li;f% PA4 y‘le$ﬁ)\, l:[ﬁii%ﬁﬁ‘]%%%}iﬁﬂiﬁ
i3 PAO. Vinena rIEFE EEIFIACE 7750 “gpes[5:4] = 2b’10”  F1 gpcs[3:0] = 4b'1101 (n=13) 157
Vinternal R = (1/5)* Vear + [(13+1)/40]* Vear = [(13+9)/40]* Vear = (22/40)* Vgar.

gpcs =0bl 0 1 0 1101; Il %42/ PAQ, Vinema r = Vear *(22/40)

gpcc =0b1 0 0_1 011 1; I RBlttdmH, T3 Vinemar, [EFIA : PA4
padier = 0bxxx_0_XXXX; Il 12/ PA4 ZrFH ARy ik (x: HIE )/ H &)
&%

$ GPCS Output, Vear *22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; /I N_R fCEGIALZAHZHHE, P_Xx ZIEFA
PADIER = Obxxx_0_XXXX;

ERE: 2 GPCS i&# Output 2| PAO $itE ), 17 E 23 PAS fitiIhRE S 2s2m, {H IC Z2IERIRY, BTl
FUBIE VE BB IX R
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5.6.3. LA Bandgap 1.20V

W Bandgap 275 M s AR s o] AR AL 1.20V, ‘& n] DA R4S FE R FEL R /K. 1% Bandgap %5 H
J AT DA g 97 i N 25 F IES8T N Vinternal R AR o Vinternal r I FEYEZ: Vear, FIFH 2 Vinternal r HEL 7K F-Fil Bandgap
Z2Z W R LB, AT CLAIE Vear FHLE . W5 N (gpes[3:0]+#EH]) &1k Vinema r B3I 1.20V, B4 Vear
14 st P LA I T 51 S5

%IF Case L1 &: Vear =[32/(N+9)]* 1.20 volt;
Xt Case 2 i & : Vear =[24/(N+1)]* 1.20 volt;
%IF Case 31 &: Vear =[40/(N+9)]* 1.20 volt;
Xt Case 4 1fi=: Vear =[32/(N+1)]* 1.20 volt;

i —:

$ GPCS  Vear *12/40; /I 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; // BANDGAP Z7%i#iA, P_R fLZIEMALNESHHEIE

if (GPC_Out) Il 5 GPCC.6

{ Il 25 Near X7 4V #f
}

else

{ Il 25 Near T4V I
}
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5.7. 16 fLit¥E (Timerl6)

PMB180 W& A 16 frfdfFiT4as (Timerl6), THESH BRIk E T RGN 8 (CLK), A3 = AR i
B (IHRC), WEBMEMSRZIEP (ILRC), PA4 Fl PAO. 7Ei%%E]| 16 it 382 ar, 1 ANl HAEFE R St i s
PSR At+1, <4, +16. +64 W, iLIFEBGEEE K. 16 fritE s Hagm Eit 3, S aE T LME ] sttl6
B4 KRBT, M EEs M EUE T LRI 1dt16 354 71 2] SRAM HlE /7 45 . BR8] THE+% Timer16 f+
Wikt Tt RA G, #nT LAk Timerl6 Hlr. TS 8% 16 PIAEAHEREI QI 8 fin. 16 it Ess i+
Wi sk mT LLE I 16 A7 it B At AL [15:8] ke, Hr W2 AT DL B T e ok BECR BRI R, 8 UAE AT AR

integs.5.
stt16 command |
t16m[7:5] .| DATA Memory
# £16m([4:3] g
l Idt16 command
Y
CLK M Pre- 16-bit
U «| scalar n up ——> Data Bus
:Esg = x 1= "| counter
. 1,4, Bit[15:0]
PAd 16, 64 .
Bit[15:8] M 4 To set
U or interrupt
X " 1 requestflag
£16m{2:0] 4 4
integs.4

8: Timerl6 HitiiE K

M Timerl6 B, Timerl6 KiEvEE XAEINC X . =S40k E L Timerl6 Wi . 55— M54
FEFRE X Timerl6 IRMEME, 28 = NSEUe R E LT, Ba—NS80e e P BiE. i

T16M 10 _RW  0x06

$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, X, ILRC, PAO_F Il E—p ¥
$ 4~3: /1, /4, /16, /64 /| =2
$ 2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 I B=12%

P AT DMK IR R R ESROR 2 X T16M S5, Bl FW'r, EZH iS4 IDE H44-“WH- FHFM- IC /v
4 - ZAHNH - T16M”:

$ TieM SYSCLK, /64, BIT15;
Il (SYSCLK/64) 24 Timerl6 I 4§, 4 2716 /N0 & #H774E— K INTRQ.2=1
Itk 2408 System Clock = IHRC / 2 = 8 MHz
Il T SYSCLK/64 = 8 MHz/64 = 125kHz(8us), #)% 524 mS 774 —k INTRQ.2=1
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$ TieM PAO_F, /1, BITS;
Il %5 PAO 24 Timerl6 IHERJE, 4 279 M4l E 72 4:— &k INTRQ.2=1
I B2 512 4> PAO B B P2 4 — IR INTRQ.2=1

$ T16M STOP;
I 51k Timer16 %k

IR Timerl6 f£H s  TIRAE METT » TR FAR

FinTRQ T16M = Felock source + P + 2M*1

= > FATIEE AR Timerl6 fysiss ;
P /& t1em[4:3]iy2EHE ; (1, 4, 16, 64)

N R PSS 155 N fir (I © 4058 T fir 10 » I N=10 -

©Copyright 2023, PADAUK Technology Co. Ltd Page 39 of 97 PDK-DS-PMB180-CN-V003 — Jun. 5, 2023



Lo PMB 180
1 papauk 8 fiz OTP AL FHL 3 75 H

5.8. 8 frERt#E(Timer2) / PWM 428

PMB180 M & — 8 {114 #%(Timer2). 2% Timer2 FIMHHER], Timer2 THEas (1R T Lok
H RGN HH(CLK). WAk 4 (IHRC). WHBKAHRZ 4% (ILRC). NILRC. PAO. PA4 MILLEi#:. A7
& tm2c MIAL[7:4]F] Tk £ Timer2 (A 8h. Wi Timer2 44k IHRC, 24 ICE #{ZH}, Timer2 [ #1%
EHELT . Timer2 B AT LUK % F 5| PA3 Bk PA4, HAKEGRT tm2c[3:2]. WA/ Skt ft=1, +4,
+16 F1+64 LT, Hi tm2s[6:5]4% ] ILIRMAL T —A+1~+32 B Hiidk, Jf i tm2s[4:0]#= . 45 o4
ThRERI 9T BE, Timer2 I gh (TM2_CLK) #n] LA 32 Fl R i

Timer2 v 4% R BEAT 8 AL ETHFBURAE, S f2a% tm2ct, SE I S T LA B B, 2 8 e I
SR EUE L IR R IR B L IR AE 2R VT YA I, e E A ahiE S . RIRE AR R E L PWM )€ i
RIS A . Timer2 A Pl TR 8 IR PWM B OIS A Rl Sk e S0 o b
Fk; PWM B TAE A TR 6 7. 7 78 8 £ PWM 238511 PWM fr e, B 10 Sox 1 itk
M PWM KT Timer2 (7.

» TM2_CLK
tm2s.7
tm2c[7:4] =¢ tm2s[6:5] tm2s[4:0] tm2c.1
\ l l l edge to
CLK, I\U/I Pre- Scalar 8-bit > Interrupt
IHRC, | scalar| | =+ u tm2ct[7:0]
ILRC, x [ T e P >
: 1~32 counter
NILRC, > >
Comparator, >=> 1,4, AT X D_>PA3
PAO, 16, 64 ~comparator| N o | E
~PAO, D R M|—p PA4
PA4, - " U
~PA4) upper T T X
bou_nd tm2b[7:0] GPC_PWM tm2c.0
register ﬁ
tm2c[3:2]

9: Timer2 FE{HHER]
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Time out and Time out and Time out and
Interrupt request Interrupt request Interrupt request

» A A

Counter St S Counter Y Counter P

S \\\\\ S S

OxEE 4 AN AN OXFE 4 A ox3F 4 A

T YN ’ \ \

| 2 y P’ /) ' '

bound bound J bound
Event Trigger Time Event Trigger Time Event Trigger Time
Output-pin 4 Output-pin 4 Output-pin 4
Time Time Time
Mode 0 — Period Mode Mode 1 — 8-bit PWM Mode Mode 1 - 6-bit PWM Mode

K 10: Timer2 758 B A PWM £ T8 T E (tm2c.1=1)

Code Option GPC_PWM i@ T 2 th Eb i 2 25 F 45 1 A 1 it PWM VR TE I N - i 3% 4% T Code Option
GPC_PWM, NItk et A 16 PWM froer, thieasfr iz =l 0 i PWM % s B, anlEl 11 Fros.

S 1111111111

Comparator
Output

11: ERECESEE T PWM R 1%
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5.8.1. {#H Timer2 4 pt)B BAME %
R B A - B 5 2R Ty 50% ; HRATEEA T ¢
BHPR=Y + [2 x (K+1) x S1 x (S2+1) ]

Y =tm2c[7:4] : Timer2 Jird 35 (s A
K=tm2b[7:0] : FIRFAFARBEME kD
S1=tm2s[6:5] : TisrMas i i (S1=1, 4, 16, 64)
S2 =tm2s[4:0] : srdas{E (i), S2=0~31)

Bl 1.
tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
D> KR = 8MHz + [ 2 X (127+1) X 1 X (0+1) ] = 31.25KHz

B 2:
tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s[7:0] = 0b0111_11111, S1=64 , S2 = 31
S MR = 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

> HHAE = 8MHz + (2 X (15+1) X 1 X (0+1) ) = 250KHz

tm2c = 0b0001_1000, Y=8MHz

tm2b = 0b0000_0001, K=1

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

> HHAIE = 8MHz + (2 X (1+1) X 1 X (0+1) ) =2MHz

(] Timer2 Effgs M PA3 5 [ A BT PR R BIRE e 4l AR -

Void FPPAO (void)

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

tm2ct = 0x00;

tm2b = Ox7f;

tm2s = 0b0_00_00001; 1 8-bit PWM, pre-scalar = 1, scalar = 2
tm2c = 0b0001_10 0 O; I/ system clock, output=PA3, period mode
while(1)

{

}

nop;
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5.8.2. f#H Timer2 f=4 8 i PWM %
W ZEFE 8 iz PWM X » NERF tm2c[1%E Y 10 tm2s[7]i%E N 0 - HH AR S 22 L S 4540 -

HHR =Y + [256 x S1 x (S2+1) ]

HZEH = [(K+1) + 256] X 100%
Y =tm2c[7:4] : Timer2 Jirid 35 (s e A
K =tm2b[7:0] : ER&FMFRVOEHME CHEdD
S1=tm2s[6:5] : Tisr A e E(S1=1, 4, 16, 64)
S2 =tm2s[4:0] : Z#iEE (Hifl, S2=0~31)

B 1.
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
> MR = 8MHz + (256 X 1 X (0+1) ) = 31.25KHz
2 [H75E = [(127+1) + 256] x 100% = 50%

B 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0111_11111, S1=64, S2=31
> KR = 8MHz + (256 X 64 X (31+1) ) = 15.25Hz
S 7 = [(127+1)  256] x 100% = 50%

B 3:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b1111_1111, K=255
tm2s = 0b0000_00000, S1=1, S2=0
> PWM i FF
D> 55 H = [(255+1) + 256] x 100% = 100%

5l 4:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0000_1001, K = 9
tm2s = 0b0000_00000, S1=1, S2=0
> AR = 8MHz + (256 X 1 X (0+1) ) = 31.25KHz
> 525t =[(9+1) + 256] x 100% = 3.9%
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S BADAUK 8 fir OTP R B F Wl FE

{# ] Timer2 M PA3 425k PWM AR BIFEFE40 R

void FPPAO (void)
{
ADJUST _IC SYSCLK=IHRC/2, IHRC=16MHz, VgaT =5V
wdreset;
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0b0_00_00001; I 8-bit PWM, pre-scalar = 1, scalar = 2
tm2c = 0b0001_10 1 O; /I system clock, output=PA3, PWM mode
while(1)
{

nop;
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5.8.3. {#H Timer2 /=4 6 £z PWM BT

QO BERE 8 fir PWM 2  NORE tm2c[1[EE N 1 - tm2s[7[EeE ) 0 - HrtipgP ey aiRm S 2L S 4540 T

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

Y =tm2c[7:4] : Timer2 FeiEAYaS FhoF M

K =tm2b[7:0] : LfREFes & EmE (i)
S1=tm2s[6:5] : TSR iLE(E(S1=1, 4, 16, 64)
S2 = tm2s[4:0] : S3HIERE (-] - S2=0~31)

R EAEER TM2_bit (RS 2E0R Timer2 1% &5 7 it PWM #25X » [iA 2 6 it - fhif - EaitTF2ry
HRETEED 128 A2 64 -

B 1.
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1000_00000, S1=1, S2=0
> AR = 8MHz + (64 X 1 X (0+1) ) = 125KHz
2> 575 = [(31+1) + 64] x 100% = 50%
Bl 2:
tm2c = 0b0001_1010, Y=8MHz
tm2b = 0b0001_1111, K=31
tm2s = 0b1111_ 11111, S1=64, S2=31
> MHAIE = 8MHz + (64 x 64 x (31+1) ) = 61.03 Hz
=> duty of output = [(31+1) + 64] x 100% = 50%

B 3:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0011_1111, K=63

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

> PWM it RFE s

> 5% = [(63+1) + 64] x 100% = 100%
Bl 4:

tm2c = 0b0001_1010, Y=8MHz

tm2b = 0b0000_0000, K=0

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

D> AR = 8MHz + (64 x 1 x (0+1) ) = 125KHz

2 5% =[(0+1) + 64] x 100% =1.5%
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5.9. 11-bit PWM 42

PMB180 W& —4H =% 11 f SULED (Super LED) fiift: PWM K AE#E . & H =4 PWM K4 2% (LPWMGO.
LPWMGL 1 LPWMG2) 41k, &M% H s T .

® LPWMGO - PAO, PA1, PA5
® L PWMGL1 — PA4, PAG
® PWMG?2 — PA3, PA5
VE: 5S-1-S01/2(B) N3 #F 11 £7 SULED i+ PWM & AE 2811 Thfig .

59.1. PWM ¥#JE

PWM #itHE 3 TE (B 12) B —ANF3E (Treroa= & R 18] ) A0— AN & A BB 5y HH s FE SRR R] C =18 « PWM
AR BT 2 ( fewm = L/ Tperiod ) o

PWM Period

PWM Output

‘PWM Duty Cycle
—

oo TUUL oo UL

K 12: PWM HHae
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5.9.2. BEHER

¥

<@ o‘

13 f/R T#4H SuLED 11 fifiiffk PWM KA THER . X =4H PWM A= i Al 34 [ 1)
Up-Counter RIS IF Sk A 3E, FrLl PWM B & CETH ZFZBI, IHehETTLLE IHRC
RGN B, PWM {35 S %0 1 51 I 27 77 8% Ipwmgxc[3:1] #EH£f. PWM #ith Enable f1 GPC ##, mlil
if lpwmgxc.7. #EFF. PWM BIEIIE B H A4t PWM _EIREAR AR R E, &% PWM BRI 52 L &%
6 PWM (73 Ll s R 2 A7 25 T

£ LPWMGO i@ [ AR AN B A7 1Y OR AT XOR @ %5 142 F T 7= A= B ANME & 34 JEX T I35 il e 1
EFARILIEIT GPC_TMx_LPWM 1] DUE T b4 2% 45 F ke 3z il BT AL B PWM VR .

Lpwmgclk[6:4]
System Clock, —
IHRC,
LPWMGCK/2,
LPWMGCK/4,
LPWMGCK/s, [ Selector
LPWMGCK/16,
LPWMGCK/32,
LPWMGCK/64, |
LPWMGCK/128
PWM Counter abi
wr_lpwmgcubh——| upper bond L3 | PWM interrupt reguestand Halt Wakeup
MSB
s )| L-bits PWI Up Counter Comparator
PWM Counter 3hit =
wr_lpwmgcubl — upper bond _i
(Ls8)
Lpwmg0c[3:1]
0
(L I . LPWMG0— MUK
s
wr_lpwmgldth ———| Duty Value > )5 Compare — LPWMGL——s
(MSB 8 bits) M LPWMGD 1
Duty Value — LPWMGO -
|:> Buffer [ f—»| Output Selector
(L1 bits) Control - PWMG1 P
LPWMGO 3hits Lpwmg0c[4]
wr_lpwmgddtl—— DutyValue |~
(LSB 3 bits) Lowmg0elo]
wmglc[3:1]
Lpwmg0e(5] Lpwmg1c{3:)
0
LPWMG1 Y
wr_lpwmgldth——1 - Duty Value KLY b Compare MUX
(M5B8 bits) & LPWMGL
Duty Value Output —LPWMG2—+1
) Buffer 2| control P4
(11 bits) Selector [——
LWMeL | r
i
wr_lpwmgldtl——{ DutyValue ELLS f—
LSB 3 bits) -
GPC_PWM
Lpwmg2c[3:1
Lpwmgle[5] umgzc(3:1]
LPWMG2 = 0
8 bit,
wr_lpwmg2dth——{ Duty Value 5 15[ compare
f MUX
(M5B8 bits) DutyVaie 0? : LPWMG2
>—l::> Buffer > utpu 12 0
11 bits] Control PA3
LPWMG2 ; Selector
wr_lpwmg2dtl——| Duty Value | 3bits, b
LSB 3 bit: -
H 5 Lpwmg2c[d]
GPC_PWM

Lpwmg2¢[5]

13: 4] SULED =% 11 i PWM 4 il 2% B AEHE K]
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A
OX7FF
Counter_Bound[10:1]

Duty[10:0]
» Time
A
Output Time
Output bit PWM generation

14: 11 47 PWM A aiias i i 7 B
5.9.3. 117 PWM B HEAR

PWM Eﬁtﬂﬁjzﬁ Fpwm = F clock source + [ P x (CBlO_l + 1) ]
PWM 5Z2bk(adE]) = (1 / Fewm) x ( DB10_1 + DBO x 0.5 + 0.5) =+ (CB10_1 + 1)
PWM 522bk(E43EE) = (DB10_1 + DBO x 0.5 + 0.5) =+ (CB10_1 + 1) x 100%

X,

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

DB10_1 = Duty_Bound[10:1] = {LPWMGXDTH[7:0], LPWMGXDTL[7:6]}, 7Lk
DBO = Duty_Bound[0] = LPWMGXDTL[5]

CB10_1 = Counter_Bound[10:1] = {LPWMGCUBH][7:0], LPWMGCUBL[7:6]}, %Lk

5.9.4. WHAMEX K PWM HEIETEH]

L+ PMB180 i 11 bit PWM ZEFy, fEIHRA PWM2 f#idi. PWMO 5 PWM1 R 5 PWMO fx
WtERTH, RIS E AN SEX ) PWM B .

ENE N

#define dead_zone 10 /I FEXHETE =10% * (1/PWM_Frequency) us
#define PWM_Pulse 50 Il ZHAIEX PWM 5255 LA 50%

#define PWM Pulse 1 35 Il ZHAEX PWM 55K 35%

#define PWM Pulse 2 60 Il ZHAEX PWM 575 EEA 60%

#define switch_time 400%2 [/ Ik il A P e B SV E g )|

I vE: BT IEZ43 774, switch_time oA PWM JE I % 1 PWM B = 400us
I st TR 400%2 us

void  FPPAO (void)

{
ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vgar =5V;
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\

[[FRFAKAR jsb:é—E IE % I"_:f § Hﬁ B
J/m— d RS WY S L ——

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse + dead_zone;

LPWMG1DTL = 0x00;

LPWMGI1DTH = dead_zone; /I LPWMGO 5 LPWMG1 R5ij5, PWM 525tk
Il 5 PWM_Pulse%

LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse + dead_zone*2;

LPWMGCUBL =  0x00;

LPWMGCUBH =  100;

- G —HCE LPWM B8 S 3 A -mmmmmmmmmemmee-

$ LPWMGCLK Enable, /1, sysclk;

JIE a5 il 1

$ LPWMGOC Enable,Inverse,PWM_Gen,PAO,gen_xor; // LPWMGO0 5 LPWMG1 =85,
I PAO I AR 4

$ LPWMG1C Enable, LPWMGL1,disable; 1 LPWMG1 A

$ LPWMG2C Enable, PA3; Il LPWMG2 M PA3 JHI s %44 Fay 1
while(1)

{

Y ittt @Jﬁ 55‘3[:[3 *hkkkkkhkkkkkkhhkkhhhhkdrrkrrxir
I Ui 5 23 LU, Dyl b ml g IR B () ZE XV 2%, S8 AE 1R IR o
I 5=l RN 50%/60% —  35%

LPWMGODTL = 0x00;

LPWMGODTH = PWM_Pulse 1 + dead_zone;
LPWMG2DTL = 0x00;

LPWMG2DTH = PWM_Pulse 1 + dead_zone*2;

.delay switch_time

ISR E i E R 35% — 60%

LPWMG2DTL =  0x00;
LPWMG2DTH = PWM_Pulse 2 + dead_zone*2;
LPWMGODTL =  0x00;
LPWMGODTH = PWM_Pulse 2 + dead_zone;
.delay switch_time

}

}
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THEER T RESEE TR -
1. [EE S22 EEHHY PWM P -

L
Dead Zone
| )% -

PWM2

PWMO

K 15: HAMEX PWM JE

2. YIRS S22 ELIT Y PWMORE

PWM2
e <> %
PWMO 35% 60% 35%

K 16: HANMEXF) PWM K TE

ATLURIL, LIRBIREFTARE, HIEXH4 PWM RN s . #5057 752 PWM FR9RIIZEIX, A2
B % 4 A I Inverse RIAT . 4
$ LPWMGOC Enable,PWM_Gen,PAO,gen_xor;
$ LPWMG2C Enable, Inverse, PA3;.
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5.10. B 1M1 ¥ 28

B (WDT)— A HEss, Hm ek B AR %% (ILRC). FIH misc & a8 1ikdE, AL E
VUBHAS R )G 1 1A R B [, it

€ 4 misc[1:0]=00 (BRIA) Hf: 8k ILRC 4 i A

€ Y misc[1:0]=01 K}: 16k ILRC HJ 4 & 11

€ % misc[1:0]=10 i: 64k ILRC B4 & 1A

€ Y misc[1:0]=11 i: 256k ILRC Hh &

ILRC HSRZA R RE Ry 1) i iR A8 Ak, st el oA AR IR FE T AS AR 2, 1 Fl & L AT B 22 A B AV T
T ERGERREMEEZ 5, &I Rt 248, APEE TS b S SR AL, #IE RS
HJH B e iR 2 5 {f SR wdreset 5475 2 & 1ML

HE TN, PMB180 K B AJF Ea TiE . &I N7 B WA 17 frs.

VBat
e e 4%
B

B §

B aER S AR

17: F& 1 IM)FE R e A
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5.11. I
PMB180 & 6 /MR :

AR A BT PAO
MR IBTE PA4
Timerl6 i

GPC / PWMG1
LPWMG
Timer2 F 17

L X X X X X 4

AT SRS ) R PR Gk P P o b I h ORI RE AP 18 s, TRyl
SRR A5 L B LR O FLIEL B F S 20788 intrq 3%, PSR PR BT DU I e Wi
TG L, BT A48 integs (R E . FI 00 I RIS #7 f engint #6445 (2 A2 R
5 fEsET, WU AER disgint 154 (1 AR BRI,

T HE R S B A AR L, O AL HER AR A4S sp FRE . I TREFPTHEER 2 16 ALY, HERGAF A7 4R sp
£ 0 REfRHE 00 b4k, AP AT LAME A pushaf $84 f## ACC Flbr & a7 25 B 2R, DL AER popaf 844
AR R 2] ACC MbpEAArash o THER G EHRAA S ILE, £E Mini-C B, HEMAT B S5 TR I tig %
FEFF 2tlE . AEIC Gt el B AT E SCHERIRERS . RLP DA A HERLE, DA kR e .

INTEN[6
TIMER2 Qutput INTRQ[6
e ue Detect event al ]}
INTEN[S]
LPWMG Output
s Detect event INTRQ[5] }
INTEN[4
INTRQ[4
M Detect event Qr4]
INTEN[2
D— Interrupt To FPPO
T16Output | petectevent INTRQ(2]
INTEN[1]
engint/ disgint
PM‘ Detect event INTRQ[1] NOTE: “engint” and “disgint” are instructins
INTEN[O]
PAQ Output | Detect event INTRQ[O] D—

18 © Rzl (A

— BT, HEAR AR A

& FETIHEENE H O R sp AP AEAHE E M HEAR N AE
& Ui sp KA E TN sp+2.

& 2R ESER .

& KM HhE 0x010 SREU R — 4484 .

FEFRPIWT AR 55 RE P, AT OB IS A7 A7 4% intrg 1S F TR 2R R
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. BME INTEN J9 0, INTRQ &2yl rhi ik A U 2 .

TR SRR SEUA A reti $R IR PIBEA AR, HRAKR TR -

& )\ sp FEAHEC MR N E SRR Es
& i sp KRN sp-2.

& SRFECEAZNEA.

& XA KRTEETERIES

R 250 e i A HERR A A7 A R T e i, — P ZE A 71T, PRCR TG 22 4 AT TR
BIREFPR 7 anfar A B b, iR, AL — b ITRT pushaf SIEFRZEPYAS A HER A A7

void FPPAO  (void)

$ INTEN PAO; I 'NTEN =1; 25 PAOQ #7203, £ ek

INTRQ = O; Il JEB INTRQ
INTRQ2 = O0; Il FEBINTRQ2
ENGINT =1 et
DISGINT Il fEEHH 4 f

void Interrupt (void) I FHEEF

{

PUSHAF Il FEREALU FIFLAG #F77#F

Il Z15R INTEN.PAO ZFERE/FR)BFF, MFAHF T LIABT INTEN.PAO 24 % 1.

Il #4g: 1f INTEN.PAO && INTRQ.PAO) {...}

Il ZIHINTEN.PAO —EZEFERE, BEATLIZBEHBT INTEN.PAO, LLATEF B # 1T

If INTRQ.PADO)

{ Il PAO g9 BFE /7

INTRQ.PAQ = 0; /I RAZBEBRAA A (PAO)
}
I X : INTRQ = 0; & WP FEFR e, F/AH INTRQ =0 — X L5084
1| 1A B AT BE S 7RI L T 1 R AL BB B, BSf IR A

POPAF I1/E/&Z ALU FTFLAG ZFF7Z#F

}
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5.12. F BN

PMB180 5 =/~ HE{F & X HHERAERE S, 2k EH TAERR, g U i, 5% TR
L ATE DR IE H 21T RS, A& i (stopexe) & 7E PR TF i il B CPU fR 5572 B i 7T LA4RS: T 4R 1)
KA, wHS(stopsys) 2RI B 1. Rk, & iBiaGE & EE /R T BB i) R4 T/, it
TR AREAE TR LR T EM R RS H . R 5 WoR i (stopexe) Flf B (stopsys) 2 [AITE
PG A 22 57 QSR R 4ERFFOIRES) .

STOPSYS fil STOPEXE #R FERGRNER
IHRC ILRC NILRC
STOPSYS F1k F1k B
STOPEXE B W B

R 5: A AU A AR IR v AR B 22 57

5.12.1. HHMEA (“stopexe”)

H stopexe 184t NE BN, HARGNEHITH, HRITAIRG RIS TE. TULRA
CPU 2 b AT 4, A1, X Timerl6 tH4#8 1M 5, e IR EpIaA & RGh Bh, 35 Timerl6 %A 2R
Frit%. stopexe M HET, MEEJERT LUZ 10 B)4k, 83 Timerl6 i3 &)& A (R4 Timerl6
(I EPYE A2 IHRC B0 ILRC), 8§ NILRC {ER £ 1) TM2C Ml (7 12 MISC2.0=1 ¥ 1 7FJ5 NILRC)
o b i (TR ¥ GPCC.7 N 15 GPCS.6 N 1 K8 LSS ML Ihae) « KRGl )G, A HUK
GRERIEH AT . A BB E B T AR:

IHRC #Ry a i Woks, Ry m M, WA RRRIZITIRS .
ILRC #RZasfiidl: WZfR¥e/a H, el 75 25 ILRC A 3.
RgmEp: (FH, Fi CPU {F1LE1T.
OTP A7 .
Timer TH408s: #F Timer THECES 1B EP 52 R G0 B s FLAH B 1 I B R % gs B Eeg s F, 0 Timer {5 111
B BN, RMERRT S (i, Timer 4% Timerl6, TM2, LPWMGO, LPWMG1, LPWMG2) .
® HREYE:

a. 10 Toggle MefiE: 10 fEEF o AT P28 # (PAC 1742 0, PADIER /& 1) .
Timer MafE: QAR THECES (Timen) B B EASE RGN 8l WY THEI R AR, RGP,
TM2C Mefig (ff A NILRC 1R 8D
Eb I S il . A ) EL A e M I, AN 2 GPCC.7 4 15 GPCS.6 4 1 3K 5 H Eik ge e i T R .
{HiEER: WS 1.20V Bandgap 7% Hi B ANE H T LU a e 2 T RE

oo o

28 Timer16 Mefi 2 A “stopexe”

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

STT16 count;

stopexe;

Timerl6 [NHIUGME N 0, 7E Timerl6 1141 1 256 4~ IHRC B %l 5, REUK M
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5.12.2. HHEMHEA (“stopsys”)

A UEIR A BRPIRA, A IR G S A S e ] . @ f# F“stopsys” #64, OHSHEZEAN
FHR R, 7F ik stopsys 684 Z BT @1# GPCC.7 ¥4 0 KM L #d. N~k stopsys w5,
PMB180 W& AR AS :

FITA (4R35 s A5 g 5% A

OTP 174 5K 4]

SRAM Fl27 7748 W B R FEA AR

MR WE BT (PADIER SR A 1) )10 )4k,

BN 51 R R el R AN IR IS AT AR S, N T FEIRIhAE, HEABEHRECZ AT, FrAT 0 1O 51 IR A4
R, #essmkb. BriSEnRpier T s

CLKMD =  OxF4; Il BN HRC B4 ILRC, XHAE1HNH 8
CLKMD.4 =  0; Il HRC /=4
while (1)
{
STOPSYS; I HABHEER

if (...) break; I  BWKEBEARE OK, FEFEIEE T
I B, FEEERA

}
CLKMD =  0x34; Il BZH#M ILRC &% IHRC/2
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5.12.3. MefiE

NP A UE, PMB180 ] L@ )4 10 51 HEk TM2C mefig (fF ] NILRC fERHEpJED % IE
W LAE; 1M Timerl6 Mufig NG T4 i, £ 6 x stopsys #i A stopexe 4 HAR A 7E M iR 1Y)

ZER,
H R (stopsys) 14 AR (stopexe)7E M ER R i = 7
1O 5 )46 i NILRC 1EH 45 ) Timer16 Mg bl A A g T
TM2C fig
STOPSYS = & 5 4
STOPEXE yis & & &

R 6: fu AR U A R A R BRI ) 22 7

2110 5] Bk MefE PMB180, padier 2577 2% N x4 —ANHH L ) 51 B 1E A i3 B i e e il Th R . i
HRAEIFGTE,  IE R B ER I A K252 3000 AN ILRC B4R 81, H4h, PMB180 Ht b s ne BE ) g,
FIE misc W AEAR PRI K2 45 A ILRC i A .

PRARAE n R 5 P 10 5| B A e R [B] (twup)
STOPEXE 45 HIfs{ B e 45 * Tire,
STOPSYS fif fi st O SKHL Tire 48 ILRC i 01
STOPEXE 4 Hi = R 3000 * Titre,
STOPSYS #iHifti 7t - KL Tire 245 ILRC I 1

T R I R [ ) R I ) 2 S

TR A POETF IR, AN A AE4 misc.5 R mEEE T MeBEEa, B4 g e s g B
IR IEH T AU, B i #5 174% misc.5 SRIEFM e .
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5.13.10 3]

A E AR (pa) .« BHIEAASs (pac) bz @b K (paph/papl) , FTE 5l BHIAT LIRS 3 B
RFEFCR S BN . BT X5 E R B CMOS HEF it 2645 fish A B N 2 s A H BRBh 2% . 24'e
BCE R I, hos e HBhoC ] . AR A P AR pin IRZS, 1T R S U i 1 2 RO LR E
PN an SR AR U Dy S S 1 B o 1, DU O R B B A A, AN SR E 10 k. i,
R 7 ER TGO A KA O MECE F. 10 b aspRE 1 B 19 fros.

FTAT 10 SIS RAT M R 4544 . 24 PMB180 #E A\ st fa sl AR, A4S 51 RIS AT LLd I O] # oAk
MREE ARG, A, WRER RSP 5] ML TR E OV A, RS padier BN E AR . [FIFE,
2 PAO 1E9 MR R TS| BN, LK padier.0 BB i HLP

AT 3 e 5| 50 A T 2 R Al R AN G 4R CMOSS it 3R 5l HL ALK P o 24 ix s 5] g IR F AL, 55
ErmH e Ak IR E RGO B RADRES, — @ B E AR AR AT, SRR A
Pt Bl ar A A5 OB . 38 8 Jdim I PAO AR BEERCE R . K19 8o 1 10 Lot XAEIFIA .

o

pac.0 |paph.0| papl.0 R
0 0 0 N, WA R R

BN Fh P, A T

WNAS N h R, WA B ERE

fit, WA MR

With, A8 FhiRME

Wi A, WA BB FREE

Wit s AL, A58 B TR E

#*8: PAD BEFLER

RlRr|lo|lo|X|X|X|®

S E=1=]
X[ X|r|O|rR|O
RO X|X|O|r

RD publhigh latch ——<"]

D
_ Q ﬁweak P-MOS)
WR pulhigh latch pulthigh

latch

M T e e
WR data latch PAD

RD control latch

WR control latch
Contro

latch

RD Port O—<] __C |

Data Bus

padierx

‘Wakeup module l:

F 3

Interrupt module

‘ Analeg Module "‘_

19: 10 5] Bz X A4 K]
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FAT 10 SIEAT R RS54 . 3 T Ok SO T B 51, DA Z0AE 27 47 4% padier AHRLALBE MK,
PR IEIR HLI . 2 PMB180 fER LB A HIRR R, > 51 B T AU HOIRS R el R Gt . % T 75 FH ke e it 2%
GvsI L, AR E AN RS padier AHRA . FIREMERE, 4 PAO FIESRES i 5| BT,
padier.0 1% & M.

5.14. i

5.14.1. EAfL

5|42 PMB180 A EHIES, —BEAM K4, PMB180 (T H S F sl B NEINME, RESEH S
g, P S B ik 000,

KA EHREAIE LVR BALJE, 7 Vear >Vor (KR fRAFHLED , BEA2 it & MER 200, (B ERN
L HUG SRAM BE R, WIEHEGIER B s 47 Vear <Vor, BUEAF6 2 FMEREAT T IPIRES

e B ALK A PRSTB 5l Il WDT B dihr, B A7 8% M e O B

5.14.2. LVR reset

FEARACHD LT, M 1.8V F 4.0V A 8 MAEL M LVR T E 4. i85, FH R TR A i ik
B LVR BT,

5.14.3. LVD

ARSI, AT DA LVDC[7:2] M 1.85V F| BV £ A A [ LVD B, LVD A LI S fit s v
il 47 FL T DA A HL s HL T
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6. 10 Registers
6.1. ACC &M HEFF 72 (flag), 10 Huhk = 0x00

AL | ¥IsRME | EI5 #hid
7-4 - - | R X AANMIERE 417
3 - W | OV GililsE) . HHEE 1.
) ] e AC CiliBhidAidrd) o BT, WAL ER 1 (L) 2FHATIRE T2 Iikis 5= A kAL,
(Q)EisEI, AR A E o TS A
L ] S C GHitrd) o AMANEMT, A ERN 1. (D)INEEE=EAL, (WikieHA
Ao A bR I8 5217 BEAL AR 1Y shift 484720,
0 - B | Z () o WAHERERN 1, YEARBZEIEERSRE 0 RN HIEE.
6.2. HEIRIREI /SR (sp), 10 Huhk = 0x02
AL | ¥WI%GE | /5 Hiik
2.0 ) e HERRTRET ZF A7 2% o B H M AT HERR TR R, 305 N AU HER TR £ 15VER O AL Z04ERF N O
RIAR 7 T S /2 16 7.
6.3. I BIER TS (clkmd), 10 bt = 0x03
fr | WIaRME | RI5 Eii
RGP (CLK)IESE:
2571 0, clkmd[3]=0 2% 1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7-5 | 111 |i%/5 | 01x: fR¥ 010: ILRC/16 ({i E#AH)
100: frRE 011: IHRC/32
101: ¥ 100: IHRC/64
110: ILRC/4 110: fR®
111: ILRC (ERIM) 1x1: fR¥
4 0 /5 | WSS RC IR 4 Dike.  0/1: f=H/IEH
3 0 e PR RLE SR XA FRIESRAL 7~67 5 (I EhE AL
0/1: A0 /2RA 1
) 1 e NEMICA RC #R% # Dhke. 0/1: (=B H
N ARSI RC 4k 2 DhREAT FHBY, B T 1 D fg A B 43 O A1
S | B TMIIEE. 01 S
0 0 B/ | 5] PAS/IPRSTB ifig. 0/1: PA5/PRSTB
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6.4. Rl R VFEFAESE (inten), 10 H#blE = 0x04

hr | WIBRME | WIB #hid

7 0 w5 | fRE

6 0 BE/'S | f#RE Timer2 i, 0/1: 5 /G H

5 0 W5 | 68 LPWMG Hii. 0/1: 158 H

4 0 /5| RELLE A k. 071 4 A A

3 0 wIE | RE

2 0 B/S | f#EE Timerl6 i . o/1: 52 H/JA H

1 0 B/S | ffiRE PA4 . O/1: 15 /A

0 0 B/E | {6 PAO Hiibr. O/1: = H/EH

6.5. FWTHERFAESE (intrg), 10 #hk = 0x05

hr | VIBRME | BRIB Hiik

7 - w5 | RE

6 ) . Timer2 [ HHIBER, AL PR B A IF RS % .
0/1: AZERNAEK

5 ) s LPWMG [ WriE K, A2 b A B A7 R &
0/1: AERIAER

A ) e P Wi oK, e R s B A7 B T
0/1: AERAER

3 - s | R

) ) S Timer16 1 WHER, oAr e iR B A I s % .
0/1: AERAER

L ) e S PA4 [Pk, A A& AR AR BT I S %
0/1: AERIER

0 ) e S PAO R Irig R, A7 2 B AR A B I RS %

0/1: ANER/MER
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6.6. Timerl6 &£ 2%(t16m), |0 Hilk = 0x06

fir | #¥gRiE | BRIT Ejiip)

Timerl6 I4hik$%:

000: f5H]

001: CLK (RGiHH)

010: &

7-5 | 000 | #/5 | 011: PA4 FIEUY (MAMERSIED
100: IHRC

101: %84

110: ILRC

111: PAO FR&EI (ARSI

Timerl16 I &h 434

00: =1
4-3 00 /5 | 01: +4

10: +16

11: <64

HITRIE R . PR RPRAS AR, Rl A
0: bit 8 of Timerl6

bit 9 of Timerl6

bit 10 of Timerl16

bit 11 of Timerl6

bit 12 of Timerl6

bit 13 of Timerl6

bit 14 of Timer16

bit 15 of Timerl16

2-0 000 BEI5

~NOo o WODN PR

6.7. MISC Z*TNFF7%% (misc), IO address = 0x08

AL | ¥IsRME | /5 iR
7-6 - - R (50) .
RIGEETRE . PLUEMEE D) AE EOSC Bzl R AN RE.
5 0 ] ML ] 2 3000 4 ILRC B8l (A& FH B IFHL)

1: 'I‘;%jiuﬁ%ﬁg
R[] & 45 4 ILRC B4

4-3 - - fRE (50 .

1= H LVR IIRE:
0/1: JaH | 1#H

N
o
Pl
dm

T A B e R B () T8
00: 8k ILRC 4 & 3t

01: 16k ILRC M4 E
10: 64k ILRC 4 & ]
11: 256k ILRC 4 fE A

|_\
o
o
o
pinl
i

©Copyright 2023, PADAUK Technology Co. Ltd Page 61 of 97 PDK-DS-PMB180-CN-V003 — Jun. 5, 2023



LN PMB180
J* enoau 8 fi OTP BL& H Bl 75 e
6.8. SRR IRG 2 IEH| B 78 (eoscr), IO #Hibk = 0x0a
o | vt | ws ey
7-1 | - {8
0 o | i | 16 Bandgap i LVRILVD BEFHT I - O/L : R/ -
"7 |0 - %% Bandgap - I AE(S ILRC/T16/TM2 il /O Tk -

6.9. FWHAGEFEFTFAE (integs), 10 #ilk = 0xOc

fr | ¥I%GME | /5 iR
7-5 - - fRE. 5 0.
Timerl6 Wil Zrik #%
4 0 HRE 1 0: EFbgiskdil.
1. FREZIERTH.
PA4 Wi S i %«
00: bFFZRAIN FEZETE K ik
3-2 00 RE | 01: EFZiERF
10: FFRZIE Rk
11: fR¥
PAO Wi S %«
00: FFHZAN B SR 1E 3K Hh
1-0 00 R | 01: A& R
10: FREZIE Rk
11: {*¥
6.10.3 0 A BN REF A48 (padier), 10 #ihk =0x0d
fr | WIMRME | I Ei::3%)
; 0 e iR PA7 B NI BE 4. 1/0: A &
W PA7 7% 0 Rl {5 FHMefE
6 0 nE iR PAG B NFIMBE 4. 1/0: A/ (&
W PAG % O ] 2 Mg,
fiife PAS Hrv N . Mg SRR G R, 1/0: JHAH 1A
5 0 R | 24 PAS fEN AD SN, iZALEN O AT LARG IbFErRL . WX AN BN 0, PAS NIASEEF R
MelE RS, JF HAF R IE K.
ffifE PA4-PA3 B NFIMiE F4E. 1/0: BRI/ 15 H
4-3 00 HE | 24 PA3 N LR S NIT, 2088 0 LABFIEIR AR nSRIXAMZ BN 0, PA4-PA3 A
BN, AN BE FH R e R 4t
2 - - B (S 00)
e PAO BN MR FARFIP s R 170 B/ 4= .
1-0 00 W5 | A DL E O, DAAEH PAO fidi & e AN SR B % 51 BB s g oK o an SRz 0 v B N,
PAO-PAL AIEEIN, AGEF THREERSE, WIZ5| I h g 25 A .
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PMB 180
8 iz OTP LB F il 78

6.11.3m 0 A IR T2 (pa), 10 Hilk =0x10

A | WIMRE | BIB Eip)

7-0 | O0x00 | B/5 | BUEZF A0 A,

6.12.3% 0 A #H| & 7% (pac), 10 Huhk =0x11
A | WIMRIE | WIB Eip)

. v e | O DA R AT A A o X EE AT A A F R e S 1A BRI R LR 5 R AR X AR
-0 | Ox00 | i/E

0/1: HiA/FiH .

6.13.5 0 A ERIEHIFFE (paph), 10 Huhk =0x12

fr | VIMRlE | /B ik
20l o e | A BRASEI T AR o X LG AT AR R b i A RSB SR

- x00 B/ N

0/1: 5H)E H

6.14.% 0 A THiEEH|FHF2 (papl), 10 #ihk =0xO0E

fr | VIGRE | &I ik

v | A TR RS AR . XSG A AE AR PRI N B A A BN AE L 5]

7-0 0x00 S

0/1: fFREH

6.15. b 2%/ 8178 (gpcc), 10 bt =0x18

A

GABGYER

®I5

ik

7

0

RS . 01 1 RIE A
UL B E R T,V R I AR N A 5 R B R, AR IR A

Fbi s ok 3
0: IEfA < kA
1. EfAN > Ak

L B I 45 R 75t TM2_CLK Rkt .
0: HLEERIIEE IR TM2_CLK KAE4
1: HLECRS I 4E B TM2_ CLK SEAts

1 PE LS A it A 45 RS 15 oAt
0: LbAzastth i 4l RBCH Stk
1. LbBededi 1 45 R o2 sl bk

000

w5

126 4R LIS A7 i N TR RE

000: PA3

001: PA4

010: W 1.20 V bandgap Z# Mk (ATEH T LL R A e i T fig
011: Vinternal R

100: PA6

101: PA7

11X: ¥

%5

pri e =i S E AR PN S/
0: Vinternal R
1: PA4
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1* pavau 8 fiz OTP ZLHFHLH 7
6.16. LB AR IEFEF A2 (gpes), 10 Hhk =0x19
A | VIsG1E | IB Eip)
thie e m (2] PAO)
7 0 HE5 0. =REH
GEBEARIXMIE N : 1E ICE ik PAO iR, GPCS ¥z PA3 i Thag. D
5 0 e FLEg 28 f5 . (gpece.6 kA HL AR AL I 74 o] e i)
7 Lo R A
5 0 /El g jﬁ*% Hﬁiﬁ%&%% EEAE Vinternal R %%E"J?ﬁ o
4 0 /':l 5 Jﬁ*% ttiﬁ%&?% EEE Vintemal R %ﬂi{? EI'(]—{HE: o
i B S 72% D internal Ro
3.0 | 0000 | nE EFELR RS HIE Vin LR
0000 (Ff%) ~ 1111 (HEED

6.17.Timer2 #ZEH|FFE (tm2c), 10 #ht =0x1c

fir | #I4EME

5

ik

-4 0000

/5

Timer2 WJEhJRIEFE:

0000: 5H

0001: CLK (RZH 4

0010: IHRC & IHRC *2 GiEid code option TM2_source) (ICE A3 IHRC *2)
0011: f#®

0100: ILRC

0101: thiaskd

0110: NILRC

0111: f#F

1000: PAO ( ETHE)

1001: ~PA0 C FR&AYH

1010: {#¥

1011: 34

1100: PA4 ( EFHD

1101: ~PA4 CRBEHED

EE: fEICE #:UF, WA Timer2 B4hik+ 17 IHRC, NIRIEZ Timer2 [ £ A2
1, M ICE 4 FE I RASKH, Timer2 #4224

/5

Timer2 % H £ F¢ -
00: 1&H
01: f#%¥
10: PA3
11: PA4

/5

Timer2 ik .
0/1: &M 1 PWM B,

/5

JaF Timer2 M4
0/1: FHIEH-
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1* pavau 8 fiz OTP AL FHL 3 75 H
6.18.Timer2 4 a7 2% (tm2s), 10 #iht = 0x17
R | Ve | WS i
PWM 73 #f 22 106 4%«
7 0 | 15 |o. 8f

1: 6fusk 7 iz G#id code option TM2_bit) (ICE AN HF 7 ff.)

Timer2 i P TR 4r4 28 «

00: +1
6-5 00 RE |01: +4
10: +16
11: +64

dIT

4-0 | 00000 | H'E | Timer2 B 4445158,

6.19.Timer2 TFHF 7728 (tm2ct), 10 #ihk =0x1d

fr | ¥igmiE | 5 iR

7-0 | Ox00 | BL/5 | Timer2 EHf#54Hi[7:0].

6.20.Timer2 FFREFF788(tm2Db), 10 #iht = 0x09

fr | WisstE | 85 R

7-0 | 0x00 | RE | Timer2 FIRZF77 4.

6.21 K B A ] B A7 8% (Ivdc), 10 Hhbk = Oxle

fr | welE | 5 ik

7-2 | 000000 | WO | ##& LVD H#°F: 7E 1.85~5V JulE N, b0 0.05V

1 - - R

LVD & Var 2 [H] R4 2 TR
0: Vear > LVD level
1: Vear < LVD level

o
o
pinl
S
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6.22.LPWMGO 4] & 2 (pwmgO0c), 10 #ihk = 0x20

fr | WIRIE | /5 5%
7 0 R | GPC ##] LPWMGO . 0/1: IR .
6 - R | LPWMGO 2 ik 2% HOR A
5 0 RS | % LPWMGO [ 25 2 75 bt . or1: 1R/ Fil .
LPWMGO iH#i#siE % .
4 0 H5 | 0: LPWMGO &t
1: LPWMGO XOR LPWMGL & LPWMGO OR LPWMG2 Gjid Ipwmg0c.0)
P LPWMGO #iH
000: A%
| 001: PA1
3-1 0 HE
010: PA5
011: PAO
Ixx: {48
LPWMGO I 4y
0 0 HE | 0: LPWMGO XOR LPWMG1
1: LPWMGO OR LPWMG1
6.23. LPWMG i 8h 85758 (Ipwmgclk), 10 it = 0x21
A | WIRME | BB iR
LPWMG JF3%.
7 0 HE | 0: LPWMG XM
1: LPWMG T3
LPWMG Bsf 57T 43 4
000: +1
001: =2
010: +4
6-5 0 HE5 | 011:+8
100: +16
101: +32
110: <64
111: +128
3-1 - - R
LPWMG It} 44345
0 0 RE | 0: RGN
1: IHRC or IHRC*2 (4 code option: PWM_Source -7 )
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6.24.LPWMGO 522tk fr 28 (IpwmgOdth), 10 #irsk = 0x22

AL | WIBE | B 37
7-0 W5 | LPWMGO /575 A bit[10:3].
6.25.LPWMGO 522t {&Ar & 2% (Ipwmg0dtl), 10 #ihk = 0x23
AL | WIBE | B 37
7-5 H'5 | LPWMGO /575 L fH bit [2:0].
4-0 - - | RE

TEE  LPWMGO 5 25 LA 2777 28 A L ZUS 7 LPWMGO 525 A B A7 28 2 Tl o

6.26.LPWMGO i1¥t FFRmAL & 7F8 (Ipwmgcubh), IO #ihik = 0x24
fr | BigeE | W5 Y

7-0 - H5 | PWMGO FRZF74% Bit[10:3].

6.27.LPWMGO 1+# FFRIEALZF 7S (Ipwmgcubl), 10 #bihk = 0x25

fr | ¥RE | 5 ik

7-6 00 RE | LPWMGO LFR7Ff74 Bit[2:1].

5-0 - - R

6.28.LPWMG1 ##I#F 78 (Ipwmglc), IO #iht = 0x26

fr | ¥EEME | 5 g
7 0 HE | GPC #&H| LPWMGL firth: - 0/1: {5 H .
6 - Rk | LPWMGL A= i RS

5 0 H5 | LPWMGL %t 45 2 75 SR 1«

0/1: f=HIEH-

LPWMG1 %t ik %
4 0 /5 | 0: LPWMG1
1: LPWMG?2

P LPWMGL i -
000: A#iih

001: PA6

010: {4

011: PA4

Ixx: %88

0 0 5 | Y

©Copyright 2023, PADAUK Technology Co. Ltd Page 67 of 97 PDK-DS-PMB180-CN-V003 — Jun. 5, 2023



PADAUK

PMB180
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6.29.LPWMG1 i+¥ LR EALEF 78 (Ipwmgldth), IO Hilk = 0x28

L | WIMRE | BB iR

7-0 | 0x00 HE | LPWMGL LIRZ 474 Bit[10:3].

6.30.LPWMG1 +# EFRIKALFFE (Ipwmgldtl), IO Hikk = 0x29
L | WIRRE | BB R

7-5 00 HE | LPWMG1 L[R#F74 Bit[2:0].

4-0 - N

TR LPWMGL (5 & AR 27 2 M L VS 7 LPWMGL 52t s 2- A 2 2 Tl o

6.31.LPWMG2 5 Z AL EFFE (Ipwmg2dth), 10 Hilk = Ox2E

fir

HItaiE

w5

ik

7-0

0x00

HE

LPWMG2 5% Lh A bit[10:3].

6.32. LPWMG2 HZHKALFF T2 (Ipwmg2dtl), 10 #ihk = Ox2F

fr

HIHG1E

s

ik

7-5

000

LPWMG2 57 i AA bit [2:0].

4-0

TRE .

R LPWMG2 5 5 R FAE S I E DL AUS/E LPWMG2 (55 S L A7 8 2 1l

6.33. LPWMG2 ##I%FF% (Ipwmg2c), 10 #iht = 0x2C

fr

HIHG1E

ik

7

0

GPC # %] LPWMG2 #irt:  0/1: =HA/EH.

6

LPWMG2 4 i di IR o

5

B LPWMG2 i Hi i 25 FL 2 75 ok«
0/1: 1=HIEH.

LPWMG2 % H ik,
0: LPWMG2
1: LPWMG2 =2

5

1 LPWMG?2 #iH:

000:
001:
010:
011:
100:
101:
1xx:

1 H
R
R
PA3
IR
PA5
PR

B

(3%
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6.34. FEHLHEREH|IEFFSE (chg_ctrl), 10 #Hilk = 0x34

fr | #gRiE

]

Ejiipa

7-5 011

000:
001:
010:
011:
100:
101:
110:
111:

500mA
400mA
350mA
300mA
250mA
200mA
100mA
50mA

Reserved

TR TAER /N (ir - 24125 0, ZWHARITHAH. (PMB180_AIHH)
0: FFaf7eHL a2 78
1: FEHSEREGEF IR TR

6.35. FEHEHURAFES (chg_temp), IO #Hihk = 0x35

fr | ¥IwfE | BB ik
7-5 - R
Vee FEJRAPIR AR AL, 7T T AW R E Vee FPIRE
4 HEE | 1: Vee > Vear
0: Vcc < Vear
BRI (=N A
3 HiE | 1. Vee B IEH
0: Vcc RIS TR 3%
2 - R
1 s IR FE AT GREAELDT 100)
I 51 HREEABAEY 50 WM, %3 “0” filok i\ ay, 5 ‘1”7 1E%
0 o IR T AT GREAEDT 140)
WIS s SRS AR 5 0 WIS, E <07 bR ITIRRY, B 417 ER
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8 fir OTP R & i 78

Cines 3%
ACC %% (Accumulator 1455 )
a Fn#% (Accumulator 7EFE T B AARERF5)
sp HERR IR
flag ACC tri& & rds
| ANIEVER
& 2
| W B
— # 5l
" S8k
+ n
— ik
~ AU GRARAML, 1 4M0
T L (2 M5
oV T (2 MR GIE A R YE D
z T (R FBHEPICREMLSE R 0, XM ER D
C HEfZ (Carry)
AC BT AR & (Auxiliary Carry)
M.n HAvrF-hrEfiik 0~0x3F (0~63) fIf &
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7.1. HFEERRIE S

mov  a, | % 5 R 55040 21 Zn 28

1 mov  a, OXOf;

ZE R a « Ofh;

ZRmbsEN:  Z: [A%],  C: [A4],  AC: [A%],  OV: [4H4]

mov  M,a | FEHR i A

Fltn: mov  MEM, a;

g MEM «— a

ZWMRER:  Z: (A%, C. A%,  AC: [A%],  OV: [£4]

mov  a, M Rl A7 i 2 2 2N s

B4 mov a, MEM ;

i a«— MEM; 2 MEM NER, brEAL Z S9N

SZEmbREN: Z: [Zm],  C: [A%],  AC: [A4F],  OV: [44F]

mov a, |0 BEhEEh 10 3 2 hnss.

4 mov a, pa;

G a<—pa; X pa NER, FRER Z SHELL.

ZwmkrE: Z. [%EW),  C. [A%],  AC: [A%], OV: [F74]

mov 10, a FE BN th Zm28 3] 10,
4 mov pa, a;
gh pa<—a
TG 2 [A%),  C: [R%),  AC: [F%),  OV: [F2%]

ldt16 word ¥ Timer16 [ 16 Ai il 544 5 #15] RAM.
Ftn: 1dt16  word;

ZE R word «— 16-bit timer
RFemabr S Z: TAZZDL C: TAZL  AC: TAZ%],  oV: [4A%&]
INY R

word T16val ; Il 5 X— RAM word

clear lb@T16val ; Il &% T16val (LSB)

clear hb@T16val ; Il &% T16val (MSB)

stt16 Ti16val ; Il %&5E Timerl6 FIELA1E AN 0

setl t16m.5 ; /I Ja /i Timerl6

set0 t16m.5 ; Il 1=/ Timer16

Idt16 T16val ; /I ¥ Timer16 (1) 16 711548 & %] RAM T16val
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sttl6 word K isctE word 1) 16 2 RAM E 413 Timer16.
Fltn.  sttl6  word;

LEH, 16-bit timer «— word
embrEfr: Z: TAE]L C: [A%],  AC: [A%],  OoV: [A4]
I8 FH e -

word Ti6val ; Il & X— RAM word

mov a, 0x34 ;

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

mov a, 0x12;

mov hb@T16val, a; // ¥ 0x12 #%| T16val (MSB)

Stt16 T16val ; /I Timerl6 #¥J4Htk. 0x1234

idxm a, index | fii [l Z5/F 8 RAM [IHUhE 3K RAM (8RS BN 2 B 88 . & 75 22 2T WA iTix —154 .
Fltm:  idxm a, index;

2R, a« [index], index & f word & X .
ZrgmbrEA . Z: T4, C: [A%L,  AC: [A%],  OoV: [A4A%]
G
word RAMIndex ; Il 58 X—/ RAM F84F
mov a, Ox5B ; Il & EFREM ik (LSB)
mov Ib@RAMIndex, a; /I ¥fa%H17%] RAM (LSB)
mov a, 0x00 ; Il F&5E 48 HbE A 000 (MSB), 7£ PMB180 %4 0
mov hb@RAMIndex, a; /I #4154 17%] RAM (MSB)
idxm a, RAMIndex ; Il K RAM Hidi >l OX5B (8 s B2\ BN #s

ldxm index, a | {12 5/E 8 RAM Ittt 354 2028 BRI BOF B RAM. B F 5 2T IHa#urix —1# 4.
BN idxm index, a;

ghE g [index] « a; index & LA word & X .
ZRMMbRES:  Z: [AE], C: [A%E],  AC: [AF],  OoV: [A7%]
J FH A5
word RAMIndex ; Il 8 X—/ RAM F84T
mov a, Ox5B ; Il ¥t (LSB)
mov Ib@RAMIndex, a; /I ¥fa%H 73] RAM (LSB)
mov a, 0x00 ; Il ¥ 5 FaET Hukk v 0x00 (MSB), £ PMB180 E K 0
mov hb@RAMIndex, a; / ¥i54H17%] RAM (MSB)
mov a, 0Xa5 ;
idxm RAMIndex, a ; 11 ¥ SN2 3505 B IO\ H kil 9 Ox5B 1) RAM
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i B fir OTP R ABLA S

xch M ZINE5 RAM Z A8 504 -

Bltn:  xch MEM;

%ZH. MEM«a,a<— MEM

TR EN:  Z: [AE),  C: [A%), AC: [A4E], oV: [414]
pushaf W FOINES AN A S RS & AF 38 OB A7 B AR T B IR o8 M HEAR A 25

fi4: pushaf;
4R [sp] < {flag, ACC};

sp—sp+2;

ZHMMbRES: 20 [A%],  C: TA%Z]  AC: A%, OoV: [4A7%]

IVARER(ERCIE

.romadr 0x10 ; I RS AR N b
pushaf ; 11 R 20 NS AR BE IR 25 20 745 (0 B R 2 HER AR i 2%

I W RS
I W RS
popaf ; 11 HERRAF it 2% 1) BERHELAE 2 SN 23 A1 AR HAR S 2 A7 4%
reti ;
popaf TS HERR TR BT 5 52 1 HERRAF i 25 RO 2 (el % 21 FOIn a8 S ARZ RS A7 45

#lin: popaf;
i sp—sp-2
{Flag, ACC} < [sp] ;

2R bREN:  Z: [%Z%m], C. [&=ZFm], AC: [ZEm], OoV: [%Zim]
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7.2. E¥EHRIS

add a, | YA IR &/ TSR I E Y VIS SEE T N Y I 8

%l:  add  a, OXOf;

gE . a < a + 0fh

TR ES:  Z: [ZEm],  C: [%i#m), AC: [%Z&ml, OV: [%Zi]

add a, M ¥ RAM 5 E 2, SRS RN R nas .

#l: add a, MEM;

2. a«—a+MEM

ZRWEAREN: Z: [=Em], C. [=Eml], AC: [%Em], OV: [Zimn]

add M, a ¥ RAM 5 S22, ARG RN RAM,

#ln: add MEM, a;

438, MEM < a + MEM

TR ES:  Z: [ZEm], C: [%#m)], AC: [%Z&ml], OV: [%Zih]

addc a, M ¥ RAM. BUM# LA HEALAR N, SR 54045 RN RIn4s.

#lt: addc a, MEM ;

¥, a—a+MEM+C

SRR ES:  Z: [ZEm], C: [%#m], AC: [%Z&ml], OV: [%Zi]

addc M, a ¥ RAM. B LASEALAR N, SR G445 RN RAM.

#l: addc MEM, a;

4%, MEM «—a+ MEM+C

ZEWMAREN: Z: [=Em],  C. [=Em], AC: [%Em], OV: [%Zim]

addc a ¥ B SO AR, SRIEHEA RN BN

flin. addc a;

. a«—a+C

SRMPAREN:  Z: [=ZEm],  C. [=wml, AC: [%Z¥m], OV: [Zm]
addc M ¥ RAM S5EArAEIN, SRSEH4 RN RAM.

#ln: addc MEM ;
8. MEM «— MEM + C
WP bR EN:  Z: [%sgm],  C: [=sgml], AC: [%iZm], OV: [%m]

nadd a, M B BN niBiE (24ME) SRAMANN, SREHELE N Binds.
#ltm: nadd a, MEM;
B 3 Ta+MEM

Wb EL:  Z: [%ml,  C: [RZFW], AC: [%EWi], OV: [%ZFmH]

nadd M, a KRAMII B (2F%MD) 5 S hnsetim, SREHELEIBIARAM,
fltn: nadd MEM, a;
. MEM <« TMEM + a

Wb EL:  Z: [%#mil, C: [ZFW], AC: [%EW], OV: [ZFm]

sub a,l FIMER ST B s, SRS RN RN .

filtn: sub  a, OXOf;

i a <« a-0fh(a+[2's complement of Ofh])

SRS Z: [ZEm],  C: [%#m), AC: [Z#mw], OV: [%Z#)

sub a, M NG RAM, SRS RN R N4 -

fill: sub &, MEM;

Zi:. a« a-MEM/(a+[2's complement of M])

SR PIAR G Z: [Zgm],  C: [%sm), AC: [Z#m], OV: [%Zi]
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sub M, a

RAM Uik 2nds, SR EHELE BN RAM.
Fltn: sub  MEM, a;

Z£%R: MEM <« MEM -a (MEM + [2’s complement of a] )

SZRWPAREN . Z: [Zm],  C. [=ml, AC: [%Z®m], OV: [Zm]
subc a, M FIMERI RAM, RGN, SRJEHEEE RN R4

#l: subc  a, MEM;

4%, a—a-MEM-C

X EIbR AN Z: ], C: [3Zzsgml,  AC: [%®m], OV: [5Z5n]
subc M, a RAM & 20n2%, FRGEAL, AR5 R RAM,

Fltn: subc MEM, a;

%438, MEM«— MEM-a-C

SZRWPAREN: Z: [=Zm],  C. [=wml, AC: [%Z¥m], OV: [%Zm]
subc a Sngs AL, R SIS RN BnEs .

Fltn. subc  a;

ZR. a«—a-C

bR AN Z: ], C: [3Zsgml,  AC: [%®m], OV: [5Zin]
subc M RAM JEAr, AR5 HE4E FIN RAM.

fltn: subc  MEM;

%%, MEM «— MEM-C

SRMEAREN:  Z: [ZEm],  C. [=@ml, AC: [%Z¥m], OV: [%Z¥m]
inc M RAM 1 1.

Hl: inc  MEM;

Z8. MEM «— MEM + 1

SRMPAREN:  Z: [ZEm],  C. [=wml, AC: [%Z®m], OV: [%Zwm]
dec M RAM i 1.

Hlln: dec  MEM;

43, MEM «— MEM - 1

bR AN Z: [em],  C: [3Zz5gml,  AC: [%Z®m], OV: [3Z5n]
clear M EF RAM A 0.

Fltn: clear MEM ;
. MEM <0

SRR EL:  Z: [A%),  C: [A%],  AC:

[A2],  oV: [A4A%]
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7.3. BAIEBHRKIS

sr a SNSRI, A7 BA{EA 0.

Blin: sr a;

9. a (0,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0)
SR EA: Z: [A%] C: [Z#m], AC: [A%&], OoV: [1A%]

src a BB AR, A 7 BNHEAARELL

fln: src a;

253 a(c,b7,b6,b5,b4,b3,b2,b1) «— a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0)
Zmibs &S Z: [A),  C: [Zgml,  AC: [A%],  oV: [A%]

sr M RAM 4%, A 7 #AMEH 0.

Bl4n: sr MEM;

4ZE%:  MEM(0,b7,b6,b5,b4,b3,b2,b1) — MEM(b7,b6,b5,b4,b3,b2,b1,b0), C «— MEM(bO)
SR pbsEA . Z: [A%]L C: [%Z#gm], AC: [A%], OoV: [1%]

src M RAM KN, AL 7 B NBEALRR EAL .

Hln: src MEM ;

2. MEM(c,b7,b6,b5,b4,b3,b2,b1) «— MEM (b7,b6,b5,b4,b3,b2,b1,b0), C « MEM(b0)
SRR ES . Z: [A] C: [Z#gm], AC: [A%E], OV: [4A%]

sl a RN RS, AL 0 AEN 0.

Blan. sl a;

4%, a(b6,b5,b4,b3,b2,b1,60,0) — a (b7,b6,b5,b4,b3,b2,b1,b0), C «— a (b7)
bR AN Z: TAAR],  C: [32igm],  AC: [A%],  OV: [A4F]

slc a RN LR, A2 0 BABEALAREAL.

W]Jt[]: slc a;

4%, a (b6,b5,b4,b3,b2,b1,b0,c) < a (b7,b6,b5,b4,b3,b2,b1,b0), C « a(b7)
SRR ES:  Z: [AZ],  C: [ZFW], AC: [A%], OV: [4£%]

sl M RAM HIfi %%, A2 0 B AE N 0.

Hln: sl MEM;

453 MEM (b6,b5,b4,b3,b2,b1,b0,0) « MEM (b7,b6,b5,b4,b3,b2,b1,b0), C «— MEM(b7)
RN EN:  Z: [AA], C: [%Zigm], AC: [A%], OV: [44F]

slc M RAM i, 47 0 BN AREAL .

Hll: sle MEM ;

459, MEM (b6,b5,b4,b3,b2,b1,b0,C) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM (b7)
SRMEAREN: Z: [A], C: [%Zigm], AC: [A%], 0oV: [44F]

swap a SN 4 AL 51K 4 67 B

f4n: swap a;

5. a(b3,b2,b1,b0,b7,b6,b5,b4) < a (b7,b6,b5,b4,b3,b2,b1,b0)
ZmbsEA: Z: [A),  C: [A%],  AC: A7),  OoV: [44]
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7.4. BEEBEEIRIRS

and al Ehnas A BN BRI ATIZ4E AND, SRJG 045 RARER 2 ss.

#4n: and  a, OXOf ;

4. a«<a&0fh

SRR ES: Z: [ZEm],  C: [A%],  AC: [A4], OV: [4%]

and a,M ZUNEE A1 RAM $U4T 185 AND, SRJ54E4E RARAES) 2 nss.

4. and a, RAM10;

iR a«— a&RAM10

ZmibsEA: Z: [Zgm),  C:. [A%],  AC: [A%],  oV: [A%]

and M, a ZNEEA RAM $hAT 2% AND, SRJ5HE4 5575 RAM.

4.  and MEM, a;

ZiR:  MEM «— a & MEM

ZRWPbRES:  Z: [3Em], C: [A4), AC: [A4], OV: [4A4]

or al ZUMBS AT BB IE AT IZ A OR, ARG 045 AR S B nge.

Hltn: or  a, OXOf;

Zi1: a«<a|0fh

SRS Z: [ZFEm],  C: [A%],  AC: [A%],  OoV: [4A%]

oo aM ZUINEE A RAM #1718 % OR, ARG RARFE] 2 s,

Bltn: or  a, MEM;

ZiR: a«—a|MEM

ZRMPbRES:  Z: [3Em], C: [A4E), AC: [A%), OV: [4A%]

or Ma FINgs AL RN B AT 2 48 AND, AR5 045 BARAE 2 B nas

Flin. and  a, OXOf;

2. a«—a&0fh

WS Z: [Zm),  C: [A%],  AC: [A%F], OoV: [17]

xor a,l Ehnas AT BN BHEHATIZAE XOR, SRJGE4: AL 2 B hnds.

Bltn.  xor  a, OXOf ;

#ZEH. a < ano0fh

SR bRES:  Z: [ZEm],  C: [4A%],  AC: [A%], OV: [47%]
xor 10, a ZINEF 10 FABRMATIZEHE XOR, RIELEEAZE] 10 T,

fltn:  xor pa, a;
4R, pa<—a’pa; //padport AERIEIEE
SZRMWAREN: Z: [AE],  C: [AE], AC: [A%F], OV: [HE]

xor a,M ZUIN#AI RAM #7184 XOR, SREHE4 RARTES] 2 hnse.

4. xor a, MEM;

. a«—aRAM10

ZEWbsES:  Z: [ZFEm),  C: [A%), AC: [A%), oV: (1%

xor M, a ZUIN#A RAM #4718 % XOR, RFHE45 AL RAM.

Bl4n:  xor  MEM, a;

Zig:  MEM <« a* MEM

ZEWbsES:  Z: [3ZFm],  C: [A%), AC: [A%), oV: [4A%]
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not BMERPAT L AMBIE R, 5 RAE B .
#ltn:  not a;
é:él:%: a«— ~a
ZRMAREN: Z: [Zm], C: [A4],  AC: [4A4], oV: [A4]
INAZERER IR
mov a, 0x38; // ACC=0X38
not a; /I ACC=0XC7
not RAM $ 47 1 #MBig 5, 45 FE RAM.
Fl:  not MEM ;
ZER. MEM «— ~MEM
MR EL:  Z: [%Zm],  C: [A%], AC: [A%], 0oV: [4A4]
IAZENER (TP
mov a, 0x38 ;
mov mem, a; // mem =0x38
not mem ; /I mem = OxC7
neg FNEBPAT 2 AMLIB S, 45 FIBAE RN
Fll:  neg a;
EE. a—all 2 MY
ZRWEIbREN:  Z: [ZFEm], C: [A%],  AC: [AZ], oV: [4H%E]
IS FH e -
mov a, 0x38; //ACC=0X38
neg a; /l ACC=0XC8
neg RAM $AT 2 #MBIE 5, 45 FITE RAM.
. neg  MEM;
8. MEM < MEM [#) 2 ¥M5
ZRMMbRES:  Z: [%ZEm], C: [A%],  AC: [A%E],  ov: [H%]

N2 A5 -

mov a, 0x38 ;
mov mem, a; // mem = 0x38
not mem ; /I mem = 0xC8
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comp a,M Eis 2 a1 RAM f A 45 .
.  comp a, MEM;
iR ZNTF(a-MEM), HE&brEN Flag.
SRR EA: Z: [%Z®m], C. [Z#m], AC: [Z®m], OV: [Z#m]
J FH e A5
mov a, 0x38 ;
mov mem, a ;
comp a,mem; [l Z ki 1
mov a, 0x42 ;
mov mem, a ;
mov a, 0x38 ;
comp a,mem; /I CiE#HIIKH 1
comp M, a EL i 2 E A1 RAM 9 25

Blhn: comp  MEM, a;
SR 2T (MEM - a), i hs &AL Flag.

REWRbR S Z: [325m),  C. [32Fgml,

AC: [=Zm), OV: [%ZFm]
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7.5. iz RS

set0 10.n 1O HHIHE N B FLA

Blhn:  setd pa.5;

gil:.  PA5=0

WP EL . Z: [AE],  C: [A%],  AC: [A%], OV: [H%]
setl 10.n 1O FHIAL N B LAz

Bilhn: setl pal5;

g5 PAb=1

SR EL: Z: [AE], C [A%E],  AC: [AZ],  OoV: [1%]
set0 M.n RAM 62 N #2240,

Hl4n: set0 MEM.5;

. MEMAZL5 M0

ZmbsEL: Z: [AE], C: [A%],  AC: [AE],  OoV: [1A%]
setl M.n RAM FIfZ N B4 1.

Bltn: setl MEM.5;

Zi%: MEMAI5 A1

SRMMbRES 2o [AE],  C: [AE],  AC: [AEF], OV: [A4F]

swapc 10.n MR EL: TAL, 2 TREmM, C TA%E; AC TAZE,; OV,
BT 1 GESH D

setl pac.0 ; Il ¥ E PA.O TE R

set0 flag.1 ; /I C=0
swapc  pa.0; Il 1% C % PA.O (fi#E{E) , PA.0=0
setl flag.1 ; /I C=1
swapc  pa.0; Il 1% C %5 PA.O (fi7#:/F) , PA.0O=1

B HIVE] 2 (LN -

set0 pac.0 ; Il % & PA.O 1E %N

swapc  pa.0; Il 52 PA.O IMEZS C (hfifE)

src a; Il C %A% ACC [z 7

swapc  pa.; Il 3 PA.O HIMEZE C (LZ#RfE)

src a; I 3EHEE C B Ar4s ACC 67 7, L —/~ PA.O KI{E 4% ACC I 6
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7.6. FMBHRRES

cegsn a, | Fei BN s S5orEDEGE, Wi HE R, BRIk N — 4. WEMRHISAES (a <« a- A
Bl:  cegsn  a, Ox55;
inc MEM ;

goto error ;
g5, i a=0x55, then “goto error”; 51, “inc MEM”.

RMIAREAL:  Z: [35m),  C. [Rm), AC: [%5mil, OV: [%5ni]

cegsn a, M L 2nes 5 RAM, W Z2MFEN, BIBLE F—H4. MEMKEE (@« a- M)HHE
Bl: ceqsn  a, MEM;
0. B a=MEM, Bt F—MEA

ZEMEbREN:  Z: [%Fm],  C: [%FW], AC: [%@ml, OV: [Nl

cnegsn a, M Fbi B mas Al RAM HIME, WRAHEREE T —5%%4 - ENT 5@ «— a- MR
Fl:  cnegsn  a, MEM;
8. IR aZMEM, BkE| R —%F54

ZEME bR EN:  Z: [%Fm],  C: [%FW], AC: [%@ml, OV: [Nl

cnegsn a, | P A AL B e, R A SRR T —%&F68 4 - i H@ —a- 1)
Blhn:  cnegsn  a,0x55 ;
inc MEM ;
goto error ;

gE 8 W a#0x55, #RJ5 “goto error”; EH, “inc MEM”.

MR EN:  Z: [%Fml,  C: [%FM], AC: [%@ml, OV: [Nl

tOsn 10.n W 10 s fie 0, Bhid F—4 4.

4.  tOsn  pa.5;

iR NS PAS L0, Bhid MRS

ZEWESEL:  Z: [AZ],  C: [AZE],  AC: [AZE],  OoV: [47%]

tlsn 10.n R 10 MigEM 2 1, BT —1ME4.

fFl40: tlsn  pa5;

gi: WH PAS 1, Bhid T MRS

Wb EM:  Z: (AL, C: [A%],  AC: [A%],  oV: [44]

tOsn  M.n % RAM 382 E 0, Bhid F— g4

Flhn: tosn MEM.5 ;

iR nH MEM 425 52 0, Bk T —ME4.

ZRMMbEES:  Z: [AE],  C: [AE],  AC: [AEF], OV: [A7F]

tlsn  M.n WiR RAM (4R A2 1, Bt F—1 484

. tlsn MEM.5;

iR WHE MEM BN 5 2 1, BEiE T —AMES .

B EN: Z [A%]  C: [A%),  AC: [F%],  OV: [F%]

izsn a Zomasin 1, FRmEEER 0, Bk v —1 4.
Bltn:  izsn a
. a «— a+1, #Fa=0, Pk F 14

REMRIbRES:  Z: [%ZFm),  C. [REWl, AC: [®ZFmWl, OoV: [ZFmn]
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dzsn a S8 1, H RINEEHEL 0, Bhid T —1MES.
Fl:  dzsn a;
. a « a-1, #a=0, BkiZF—"NES
ZRMPIbREL:  Z: %],  C: [%Z@ml], AC: [=m], OV: [5Z#m]
izsn M RAM fii 1, # RAM #i{E2 0, Bkid F—"1M 484

Blln:  izsn MEM:
2%, MEM «— MEM+1, ¥ MEM=0, Bkt F—14E4.

REMIAREAL:  Z: [35m)],  C: [RFm), AC: [%ml, OV: %]

dzsn M RAM J% 1, # RAM ¥ifE2 0, Bkt F—"1 464
Fltm:  dzsn MEM:;
2%, MEM «— MEM-1, # MEM=0, Bkid F—P1E4.

REWRIbRES:  Z: [%Fmw],  C. [RZFEW], AC: [®ZFmWl, OoV: [ZFmn]
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7.7. REGHERIHRIES

call label BRI, HihE AT DU 40 23 1] (A — ik .
Bld:  call  functioni;
g, [sp] < pc+1

pc « function1

Ssp «— sp+2

bR EN:  Z: TAZL C: [A4E),  AC: [HAE&],  0oV: [44]

goto label FRFRE M HhE,  Hhhb AT DR A A A AT — Mk .

. goto  error;

gE8. BB error HE4kEEPATRE T

MR EN:  Z: [AE],  C: [AE],  AC: [4A%F], OV: [4%]

ret | PP ) B R nas, AAEIR A,
Blhn:  ret  Ox55;
8. A« 55h
ret
MR SN Z: [A],  C: [AE],  AC: [A%F], 0OV: [4HE]
ret M ER R A AR B R AR
Bln:  ret;
4. sp «—sp-2
pc < [sp]
SRR ES:  Z: [AE],  C: [A%],  AC: [A],  OoV: [A4]
reti AT IR 25 R 7k [0l B SRR T . ERXTRAPITZ )G, AW ashiE .
Bildn:  reti;
TR ES:  Z: [AE],  C: [A%],  AC: [AZ],  OoV: [A4]
nop AR TE
Fin:  nop;

iR AR
ZEMEAbES:  Z: [A%),  C: [A%), AC: [4A%],  OV: [44]

pcadd a H 0 IR 7 v A a8 i B a8 2 F — MR TR

Bln:  pcadd a;

. pc «—pc+a

2R S Z: TAZL C: AL, AC: [A%E],  oV: [A4]

IVAAERER 7R
mov a, 0x02 ;
pcadd a; /I PC <- PC+2
goto errl ;
goto correct ; I BhEIX 5L
goto err2;
goto err3;
correct: I/ EEpr
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engint VR A A W

filn:  engint;

gh. HRWTESRAIE R FPPO, DS HEAT A BT R 45

WP EA . Z: [AZ],  C: [A%],  AC: [A%], OV: [H4]

disgint 15 1R A T

Bildn:  disgint;

gi: A3 FPPO M-I LR A g P, Tk T TR RS
WP ES . Z: [AE], C: [A%],  AC: [A%], OV: [H%]

stopsys R o

. stopsys;

gER. 5 IE RGO SC I R S8

ZmbsEL: Z: [AE], C [A%],  AC: [AZ],  OoV: [4A%]

stopexe CPU f#ik. Frfim & as i AR 4R S TAF IFqm i - (H R RGN Bl 45 FI LA 48 Thke .
filn:  stopexe;

SR ASERGIN B, (ERVIIRFFR G SRR AR

ZHWEbREL:  Z: AL, C: AL, AC: [A%],  oV: [H%]

reset SALEEA BB, HIs AT SRR AR [

Blhn:  reset;

il BB

ZRmAPIbsES . Z: [A],  C: [A%],  AC: [A%&], OV: [H7%]

wdreset SR,

fl4n:  wdreset ;

g3 HALETIH

b ES . Z: [A], C: [A%],  AC: [A%], OV: [H%]

7.8. HRIPAT A MR

2 N EHA goto, call, pcadd, ret, reti , idxm
2N A SEAF AL ,
— cegsn, cnegsn, tOsn, tlsn, dzsn, izsn
1A SRAFA AL
1A Atk
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7.9. HEIEMIRELIR

wE Z | C |AC|OV w4 Z | C |AC|OV w4 Z | C |AC|OV
mov a, | - - - - |mov M, a - - - - |mov a,M Y | - - -
mov a, |0 Y|-|-]-|mov IO,a -l -1-1] - |ldtl6 word -l - -] -
stt16 word - - - - |idxm a,index | - - - - |idxm index, a - - - -
xch M - | -1 -1 - |pushaf - |- | -] - |popaf Y|Y|Y]|Y
add a,l Y| Y|Y|Y |add a M Y| Y]|Y|Y |add M,a Y|Y|Y]|Y
addc a, M Y| Y|Y|Y |addc M, a Y| Y ]|Y|Y |addc a Y|Y|Y]|Y
addc M Y| Y |Y]|Y|sub al Y[ Y |Y]|Y |sub aM Y|Y|Y]|Y
sub M, a Y| Y| Y]|Y |subc a M Y|Y|Y]|Y |subc Ma Y|Y|Y]|Y
subc a Y| Y |Y]|Y|[subc M Y| Y|Y|Ylinc M Y|Y|Y]|Y
dec M Y| Y|Y|Y |clear M - - - - |sra - 1Y | - -
src a - Y] - - |sr M -l Y| - - |src M - Y | - -
sl a -|Y ]| -] - |slc a -lY | -]-|sl M -l Y | - -
slc M - 1Y | - - |swap a - - - - land a,l Y | - - -
and a, M Y | - - - land M, a Y | - - - |lor a,l Y | - - -
or a, M Y - - - |lor M,a Y - - - |xor a,l Y - - -
xor 10, a - - - - |xor a,M Y | - - - |xor M, a Y | - - -
not a Y | - - - |not M Y | - - - |lneg a Y | - - -
neg M Y | - - - |set0 10.n - - - - |setl 10.n - - - -
set0 M.n - | -] -1 - |setl Mn - | -1]-1]- |cegsn a,l Y|Y|Y]|Y
cegsn a, M Y|Y|Y]|Y [tOsn IO.n - - - - |tlsn 10.n - - - -
tOsn  M.n - - - - |tlsn M.n - - - - lizsn a Y|Y|Y]|Y
dzsn a Y| Y |Y]|Ylizsh M Y| Y |Y|Y|dzsn M Y|Y|Y]|Y
call label - | -1 -1 - |goto label - - - - |ret | - - - -
ret S A L -1 -1-1- |nop - - - -
pcadd a - | -] -] - |engint - | -] - | - |disgint - - - -
stopsys - | - | - | - |stopexe - |- -] - |reset -l - -] -
wdreset - | -] -] - |nadd M, a Y| Y| Y|Y|cnegsn a,l Y| Y |Y]|Y
chegsh a, M Y|Y]|Y]|Y |comp a M Y|Y|Y]|Y |nadd a M Y|lYI|Y]|Y
comp M, a Y|Y]|Y]|Y |[swapc IO.n - Y | - -

7.10. prE X
T4k R g XAE RAM [X Hulikfr) 0x00 to Ox3F.
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8. TP
EI prirte S 5%
Enable OTP WA INE, FETFA Vs
Security
Disable OTP WA INE, FiFal LA HL
4.0V Select LVR = 4.0V
3.5V Select LVR = 3.5V
3.0V Select LVR = 3.0V
2.7V | LVR = 2.7V
LVR Select
2.5V Select LVR = 2.5V
2.2V Select LVR = 2.2V
2.0V Select LVR = 2.0V
1.8V Select LVR = 1.8V
i Slow Please refer to twup and tsep in Section 4.1
Boot-up_Time - -
Fast Please refer to twup and tsep in Section 4.1
Disable GPC Al TM2 Hrth
GPC_TM2 GPC ##ii] TM2 % th
Enable (ICE A 3#)

16MHZ 4 Lpwmgclk.0= 1, LPWMG i # = IHRC = 16MHZ
LPWM_Source

4 Lpwmgclk.0= 1, LPWMG K #jJii= IHRC*2 = 32MHZ

32MHz (ICE A ZHp)

16MHZ | tm2c[7:4]= 0010, TM2 }4#3= IHRC = 16MHZ

TM2_Source
39MHZ tm2c[7:4]= 0010, TM2 B #Ji= IHRC*2 = 32MHZ
(ICE AZHp)
6 Bit tm2s.7=1, TM2 PWM 43#1Z 6 fii
TM2_Bit - tm2s.7=1, TM2 PWM 43#8% 7 fif
(ICE A=)

All_Edge FCARERAE b THVE B A i v e
Comparator_Edge | Rising_Edge | bt asae_ETFy fih & o e
Falling_Edge | HWHas7E T B fid A A b

©Copyright 2023, PADAUK Technology Co. Ltd Page 86 of 97 PDK-DS-PMB180-CN-V003 — Jun. 5, 2023



o PMB180
1* paonuk 8 fiz OTP ZLHFHLH 7

9. RHEEHEM

B AR A P AEAE ] PMB180 241 1C I 3 40 i AU A — Le4 iR

9.1. fff IC

9.1.1. 10 5| HMKE
(1) 10 1ERE TN
& IO ERNETFEIAGE, Vin 5 Vil (AL, SBEE B ESEERN, EES Vih 5ME, Vil BRKE
bSRIEN
& N Ed A PHAEEREE RS RS 5 e AR S, AR A E EE

(2) 10 VRN ET S NAIHT T M i 1 g

& HEI0 NHBA
¢ JH PADIER % f78%, XML EA 1
& TR PA S, MoK PADIER[L:2]W & A%, LLB71EH MR

(3) PA5 #E N PRSTB #i A5l
& T PASfERIA

€& %% CLKMD.0=1 kJiH PAS {E8 PRSTB #i A\ 5|

(4) PAS 1N NIl K G 2kid e S s ul g 1%
& UTTE PAS 5K SZdha R >33Q 1 HFE
& R EERMFH PAS ERNIA

(5) PAT7 H1 PA6 1EASMB AR & &=

B PA7 Fl PA6 1EAH A

#F PA7 1 PA6 (N5 47 FEfE

BCE PADIER Z1723 > '~ PAG I PA7 & & /5L A

1EM IHRC 8¢ ILRC VJ#i%] EOSC 7 Fij » ffif EOSC T/E 54T -

L 2R 2R 2R 4

E ¢ IEFAIIE PMC-APNOL3 - R PMC-APNOL3 » AR # N S EIE A - MRL £ THISE IC
JShEMEETCE B L) - PADAUK Technology SR 1151 ¢ F RIS IR 88 0T & A 4 ~ (RS AER S
PCB & gt At e PCB fife &3 -
9.1.2.

(1) A T Th R —MOD BRI R
BB L1 BT INTEN 24288, JF 8 T5 200 it d bl 1r
IR 2. JEK INTRQ #1475
L 3. FREFF, [ ENGINT #5481 CPU K WizhiE
LB 4. R, hWORAESE, BT TR
BB 5. M RFRAT R, REERT
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9.1.3.

9.1.4.

9.15.

*fEEREFH, ATl A DISGINT #5451 AT Ik
* BN W AR AL EERT, AT PUSHAF $84K /47 ALU FI FLAG Z {785 i RE, JRfE
RETI 27, ffiH POPAF 584 &5, SIRUIF:
void Interrupt (void)  // HlikA NS, BEAF R
{ Il A8t N DISGINT HIRZS, CPU AN %2 ik
PUSHAF;

POPAF;
} I RGEBAN RETI, HEHAT RETI 524 Bk Z 3] ENGINT KPR,

(2) INTEN A1 INTRQ #ATHIMAME, BT LAEE R rar, — & 2R 7 EB0E BUE

RGP

FIH CLKMD & 1783 Al Ul RGN e EVER, AFEVIIR RGN SHE K 5 R0 R eI . flin.
A B ERJE DI 2] B B ERT, BOZJeH CLKMD 5785 Ul RGETEhR, SR)5 FiEid CLKMD 2 4745 55 4]
A B BRI U o

* Bl—: ZRGiH4Eh N ILRC Y12 IHRC/2

CLKMD = 0x36; Il V1% IHRC, {H ILRC AZ{#H]
CLKMD.2 = 0; Il JEBF A RGP ILRC

* BRI SE: ILRC Y)#:3] IHRC, [ ¢ ILRC
CLKMD =  Ox50; /I MCU £3EHL

HEMEN. BREMNE1M

BTIABATT, (HREFFHAT ADJUST_IC +, 2oRETIMRH, HEMHET M, FHEHRETIF. 4
ILRC KHIS, &It 22 K3

TIMER #$H

HE $INTEGS BIT_R B (X2 IC BRIME) , HE T16M %8s BITS P2 4Ly, & T16 %\ 0
TrUe , WEE— KR W& 7ETHEE] 0x100 KR A= (BIT8 MO F 1), 25—y h Wi e 1H %% 0x300 K &4 (BIT8
MO FN 1) o FrLhE BIT8 & il 512 koA . i E, RAET W EHs% TI6M tHEE&E, W K~—
WA W AE BIT8 M0 A8 1 I k.

WARE $INTEGS BIT_F (BIT A1 %0 filk) 1M HksE T16M THEGE BIT8 i, I T16 14k
B RE UKL E] 0200/0x400/0X600/-++ I 42 A il . Wit INTEGS IJ7 ik A At , Witk b 2 5.
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9.1.6. IHRC
(1) HRC i 2 A5 A F e A HE AR 7 I A HE

(2) HUEIHRC K}, ANEREH NG ZIFIER COB AL %%, EMC FITHES5 IHRC RS EA M. R
TERERISHE T IHRC, HATEESE )G IHRC BSZFRAME AT G 2 H B 25 3508 R Y el o 38 5 2 e AR

AN R

(3) M BRI OL— B A AL COB ZISsi QTP o N/ BHEEO XA S AHE 1 54

(4) &P RS 3 CA L —Se i, B, TR IHRC AR TS 4 B 1 0.5% 3 1% LAk i 24 1) S i 6 5
FEE IR

9.1.7. LVR
LVR 7KV FIGE FEAERE PP g PE I 0BT o (8 8 A 2025 45 B0 L AR AR A R F R G % LVR, A RE L

FLEEE LAF
N AR AR A LVR K 3E fE

RGN Bh Vear LVR
2MHz > 1.8V > 1.8V
4MHz > 2.2V > 2.2V
8MHz > 2.7V > 2.7V

#£9:. LVRiXES %

(1) REHIC EFEsE, %€ LVR (1.8V ~4.5V) A &HM.

(2) ATLABEE A7 4% MISC.2 4 1 4 LVR KM, (HILRS MR LR Vear fE AR TAE R ELL L, 50 1C T Hg TAE
RIEH o

(3) 7EH HIEL 3\ stopexe F# IS stopsys T, LVR DJBETLAL
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9.1.8. EFHIE

PMB180 [Be% N PA4, PA6, Vear Al GND ix 4 45| J#l.

i 1# H 5S-P-003 B L5 F i A e 55 PMB180 2[5t Fr (3S-P-002 5E 2 Bl R AS B AR R Be i A )

® 5 (MCP) HifEMbES (On-Board Writing) I )45 9 L He AT FEL IR AR 932 258 S 0«

(1)  Vear FJREET 9.5V, T & RHEES HL I B =y AT I 20 20mA.
(2) HAdBeFESIH (GND FR4h) KIHAL S Vear .
W B AT S AP T A B AR S, BT e R AN 2 R E R RR, NS4 b
L
EEEEE
® RPMHIE APNOO4 FI APNO11 _FHA R BHAEAATESE F4552 IC o
® [EAATEEEEE MY Vear Al GND 27 a2 0.01uF BL2558% IC BRI TFHNEITHE H B R EERE > 0.01uF
HYEEAER » BN > mEERERKIK -

9.1.8.1. 5S-P-003B %23 PMB180 ¥k

i 5S-P-003B %t PMB180, ffi | Jumper7 ¥ H:42)715 5 (5 5 FEE IR T IC 2575 217 Writer
T MEEE 5 5, AHFRIC BEEHI1E Jumper? 3428, P 0T LU LR W 00 4 32 5 B 2 200

http://www.padauk.com.tw/en/technical/index.aspx?kind=27

M GUI hn#k PDK, 4N JP7, SRJG7EHERE FifN IC, £F#Ai. LCDM &7x IC ready &, A LABESE.

Package Setting X
& PME180 =i i VBAT -| 1 10 [vces r
1 ~ 05 [N 2 9 [GND B
Package  ||[ESOP10[P0D3B)] ~
= PAG 3 8 [NA ke 02
JUMPER u
~ 05 [N 1 7 [N W 015
IC Shift 0 M 08 | 5 6 [pag ke
0fS Mask-L [001F r s -] NiA "
0/S MaskR [001E
= NA NiA r
0/S Quick Selector m NIA NJA r
[
Enable All PIN - e -] Na -]
" Only Program PIN
¥ Freg r N4 N -
[~ On-board Program = NZA NA r
= N/A NiA r
[~ VBAT | PAS S JP7 adapt
! wap on adapter - NIA NIA r
3 I 0K I Cancel |

VR BeRs FAT R vCCs5 I OfS Test
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Lo PMB 180
) PADAUK 8 ’ﬁl: OTP @ﬁﬁ‘ﬂ‘%‘?ﬁ%

REEAL (B E SO B TR E X

.writer package 10, ] ) 3 [ 1€ Q, ox1F, ©ox1E, @,

LUESSOP-10 A - Bt sks T

JP7
VBAT 1 19
2 20 GND
PAG 3 21
4 22
5 23 PA4
6 24
7 25
. 8] | 26 . s
w8 | 27 vear[ 1 |@ 10|vcc5
10 28
PN 29 PA?lCINS-I 2 9 IGND
12 30
13 31
14 32 PAGlLPG1PWMlCIN4—I 3 8 IPADlCOILFGOFWMlINTO
15 33
WRT PA4 16 34 PASJFRSTBlLPGZPWMILPGOPWM| 4 7 IPA1lLPGGPWM
o 17 35 zr P46
WRI GND 18 P PAGICINO-/TMZPWMILPGZPWMI 5 6 IPAMCIN+ICIN1-1TM2PWMlLPG1PWMlINT1

PMB180-EY10 (ESSOP10-150mil)

K 20: JP7 Bkt )R for POO3B

SR TN IR TR, AEFeAL, LCDM &7s IC ready #hZh )5, mILAKES.
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¥

<@ o‘

9.1.8.2. 5S-P-003 %3 PMB180 A%

5S-P-003 #1 5S-P-003B AZRLL 7 ikke% PMB180, {HHA] - RiyE s b~ H I,
1. PDK #£4

IDE HEHep k4% )5 i convert to package, 177475 PDK i A\ package setting {[fii, ft package
eI A A [POO3] S5 B 55, WA A)3%E Vear /IPAS swap 2E3, ik IC BIAL(E ., AR1E IF00 354 ik
i) PDK (. RS EKE 21, Kl 22,

Blank Check Convert Verify TestSuit
Tu
- = & e
What dao you want ? X
Auto Program Date
SYSCL -
& TN o | | To Package | Verify PDK [QC) |
To New IC | Repair Writer |
Convert POK .. | CheckIC ... |
IHRC & BG ... | MTP Key Trim |
Detail Message UsB C
’ Writer Limit ‘ Ext. RW |
=]
Read & Search

21: Convert PDK

TR kesds EASCRF VCC5 AL O/S Test

Package Setting *
ic 1 PMB180 = IVBAT ~| 1 10 [vces -] I
O A 2 9 |GND 7
Package | ESOPI10(PO03] - | -] =l
7 PAG 3 8 [wa -] oIS
7
SUMEED [~ 05 |Na 4 7 |Nga I~ oS
IC Shift 0 - oS [na 5 6 [pag <
0/3 Mask-L [0005 [ NzA N/A o
& NiA N/A &
0/5 Mask-R |0012
7 NiA NJA 7
015 Quick Selector " NiA m v
‘sl
3 Enable All PIN = m m >
@ Only Program PIN
| AR | v o N NA -
4 [~ On-board Program ¥ N/A N7A ~
7 NiA NJA 7
v ¥BAT | PAS Swap on JP7 ada lerl
l b P @ oo A NIA P
SI 0K | Cancel |

K& 22: PMB180-ESOP10 7£ P003 &Y &
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73 PDK B35 BR AT L€ LT RER T 40

.writer package 1@, ] D D 6 e 3 e 9 10 e @xes, oxi12, e, ex1e

2. BRI IPT Bk

|=
1 19
2 2 IC
3 3
4 2
: 2
G 24
7 25
B P ]
p— VBAT :vccs
9 P 10
_10 2B :
1 2 pa7icins- | 2 | 9 Jenp
12 30
3 by PAGILPG1PWM/CING- | 3 | 8 IPAO.'COILPGOFWMIINTO
14 12
5 m PASIPRSTBILPGZPWMLPGOPWM | 4 ] 7 IPA1JLPGOPWM
'RT P 16 !
p— 7 95 WRT Par PA3/CINO-TM2PWMILPGZPWM |5 | 6 IPAMCIN+1‘CIN1-fTM2PWMlLPG1PWMlINT1
ET GND 18 o
PMB180-EY10 (ESSOP10-150mil)

e Besk I PAS WA Zii%EHE IC-VBAT

Kl 23: JP7 Bk K for POO3

3. R TS TN IE T RE, ANEFEA7, LCDM 7R IC ready #i4s ), 1l PAKES .

5S-P-003 PAAHE B 7 :ikesk PMB180 Hifih IC 3%, I+ HARER Vear/PAS swap. JRFEFIDIEILLT
5S-P-003B k5t ESOP10 (P003B). i F i To Package ¥ B Al jumper? &4 515 LA 5 HoAth 5255 A1 o)
N, WAAARFHEL.
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9.2. f£H ICE

5S-1-CB001 A/ B ErxT PMB180 Frife b i & T A, FEHBEMN) RBHLH IDE AL H,

5S-1-CBOO01 fdi i 44/ 5S-1-S01L/2(BYiH, Z% W FE A -

2023,01/17

o
o
[}
o

1

)

............

579041A_Y166

)

(&

5S-1-CB001 1/ ELiE & FH I

)
)
®)
4

(®)
(6)

5S-1-CB001 Zi#EHL 5S-1-S01/2(B) & 5Mji B4 J7 Al it PAPL/ILPWM/CHARGE % IIREf H
5S-1-CB001 HLJEH 5S-1-S01/2(B) A T faE HIRIH K 5S-1-S01/S02(B) .1 DCOV ) HEJF A& 2% .
IDE hRA 0.97E4 JFUGSZHF 5S-1-CB001 11 o

iEFEH . LPWM F1 PxPL #5<IhRER, 5S-1-S01/2(B)< M EfR 5S-1-CB001 #4715, Ft LA B
LSS T 90PR IC, EEEMILL R A7 B
INTRQ/PAPL/LVDC/CHGC/CHGS/LPWMGCLK/LPWMGCUBH/LPWMGCUBL/LPWMGXC,LPWMGXDT
H,LPWMGXDTL %,

i EI;, ICE F1 5S-1-CB001 i#{5 & ffirh it f5 ik, ZEJ5RRIZ) 0~335us.

{fiH T16/TM2/TM3 ZsrhirE iy, rhlER AdE. ICE F1 5S-1-CBO01 #/{Z <V 2G4, Hoxfdidh bt
HE Sk, DRI GE IR G I SR I Eh E BE SYSCLK Iyl g I s 1B A 40 I o Wi 80407 2L I BRAN 5 IS v by
JE #H= 10ms.

i FH 5S-1-S01/2(B) /i H. a3 A & = DL R LA
(1) 5S-1-S01/2(B)1/i H. 4 AN #F 11 47 SULED A {4 AE iR 8 1 Th g

(2) 5S-1-S01/2(B)fi H4F A #F PMB180 ) NADDD/COMP #§4 .

(3) 5S-1-S01/2(B) 1 E-#% A 7 £F PMB180 fy SYSCLK=ILRC/16 -

(4) 5S-1-S01/2(B)fjj L #5 A~ ¥ PMB180 ) Tm2C.gpcrs, PA4.
(5) 5S-1-S01/2(B) A3 #f EOSCR N B HLZ 7

(6) 5S-1-501/2(B) A% ¥ GPCC.N_PA6/N_PA7.

(7) 5S-1-S01/2(B) A3 ¥ LVDC #l OPR3.

(8) 5S-1-S01/2(B) 1/j H&FASLHF TM2 1) NILRC I Jiif7 7
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(9) 1 GPCS uk#4ith ) PAO H i, PA3 it Th RERF 32 B 52 .

(10) 1i ¥ PWM JIEE, TR AT IR B . 24 ICE BHF S DIa T, I Al ik 5 SL i B AT -
(11) 5S-1-S01/2(B)1/i EL %) ILRC #iiR 5 52Fr IC AA, HAKME, #HiRIEEZ N 34K~38KHz,

(12) *HffFH 5S-1-S01/2(B)iEA7 i HIvf, 238 tm2ct B 520 Timer2 JESAL W IR 523 b, HSEPR IC A

S EIF .

PADAUK

(13) PR g (I A] 45 2 5. 5S-1-S01/2(B): 128 R4l 4+, PMB180: 45 ILRC & .
(14) F 3% (e () A 548 5S-1-S01/2 A AN [FH :

WDT J&# 5S-1-S01/2(B) PMB180
misc[1:0]=00 2048* TiLre 8192 * TiLre
misc[1:0]=01 4096* TiLrc 16384 * TiLrc
misc[1:0]=10 16384* TiLre 65536 * TiLre
misc[1:0]=11 256* TiLre 262144 * TiLre
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9.3. AN
PMB180
VBAT]
UsB POWER VCC
S
= 1uF
1K
24 SRR A CRIP R A B e FEES
5V WALL
ADAPTER
! PMB180
VBAT
USB POWER I I I VCC
N

= 1uF

1K

K 25: USB/EEEEGERC AT IR S 7 RS
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B N VBUS
1 VBAT VBAT vce VBUS 1 AR OQ
2 VBAT T ut T T A9
T
- ' h opT—{ VBAT voD L=
8T — TRE 3| AT VS J_cz )
Ay —BATTERY  40of FAs___4|PA6 PAUT g 0AF 61
mE BAT18630 (-1uk PR3 5| PAIIF—og COBD: i C GRS R
7 T PAS PM 8 ——=100F 51K ¢ 51K
L | L PMBISO-EYI0 9 C0805¢" RO6O3¢ ROG03
= = = i
VBAT USEC
D5 VBAT vee UBCE =
1 7] 2 LEDB 45 T 1 J6
- 1
3 '// 4 LEDR pAT 2 2 e
5 ")_' §_LEDG o 1] )
— PWWBEA3 5| 3 s
RGB SWD Chip LED
RGBS050 A 9 s
LEDR LEDG LEDB N
DI LED  R3 20R
LED1 H/f
2R 200R D35 ROBZ =
ROg(3 0603 ROG03 \ '
D3 N[ D4
RT 1K N\LED A\ LED
PR at G oo REBK \Dogs | Dogos VBAT
MMET3004/50T  —— [ EWMB a D2 LED R4 200R
BTy MMBT3304/50T MMBT304/50T 0 W
SoT23 S0T23 4 . K
10K o DI85 RGOS
ROG03 -

26: iR T T AT L F ] SR L]
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