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1. Dhge
1.1. Rtk
& AEUUTHT AC FHZA AL BB & EFT ZERIGRI A o BT AKHE FH Tt 28 B T AN IA 22 2K A7 Bt
& TEREEWERE: -20°C ~70°C
1.2. ARGt
& 15KW OTP FEF AT
& 96 TR A
& mE S5 10 IR il fk
& —MEEMF 16 A7 THEE
L R L R AR e
& MRS
& 6110 SIIFRA LB R AP I T
4 Bandgap Hi%#fit 1.2V Bandgap HiJ%
& EHEPUE: ASEE RC R A5 (IHRC), PIEREAN RC k¥ %5 (ILRC)
& 16 B LVR Ef7i%5E: 4.5V, 4.0V, 3.75V, 3.5V, 3.3V, 3.15V, 3.0V, 2.7V, 2.5V, 2.4V, 2.3V, 2.2V, 2.1V, 2.0V,
1.9V, 1.8V
& AL A0 R T ] R
& 4B LDO AT ik il ging
&  STRKIIFE(NILRC)E N iR stopsys
1.3. CPU %t
& K HET T ER
& Rt 88 MRS
& REBHHEGE AT CRRAND 154
& TRF BT AR TR E RIMERRIRE (fEH] 2 bytes SRAM 14— EHEMD
& ERTERGE R B A R TR, SR A A R AT 2400 [ T S B #5461 (index pointer)
& 1O Kbk DL K A7 fifh ol 7 1) ELAH A ST

1.4. iTH/EZER

*

L B 2R K JBR N 2

PMS161-UO6A: SOT23-6 (60mil)
PMS161-U06B: SOT23-6 (60mil)
PMS161-2N06: DFN (2*2mm)
PMS161-2N0O8A: DFN (2*2mm)
PMS161-2N08B: DFN (2*2mm)
PMS161-S08A: SOP8 (150mil)
PMS161-S08B: SOP8 (150mil)
HEFTHERBESHER: "HRER
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/\ /\

1.5KW OTP q;sﬂﬁ
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GND!AGNDI 2

PAS/TKO/IINTO/PR STBNPPI 3

6 | PA3/TK2/CIN-
5 | VDD/AVDD

4 I PAGITK1/PATICS

PMS$161-U0BA (SOT23-6 60mil)

vooavod 1@ )

PATICS E

PAGITK1 I 3
PASITKO/INTO/PRSTB/VPP I 4

5] GNDIAGND

PAO/INTO/TKA
[6 ] PA4TK3ICIN-
[5 ] PAITK2ICIN-

PM5161-508A (SOP8-150mil)

PA4/TK3/CIN-

GND/AGND

PAO/INTO/TK4

ISR
[ [-] [ [-]

PATICS

PA3ITK2/CIN-

PASITKOINTO/PRSTB/VPP

PABITKA

VDD/AVDD

PMS161-2N0O8A (DFN-2*2mm)

PA4ITK3/CIN- [ 1 |
GND/AGND | 2 |
PA3ITK2CIN- | 3 |

L=
E PAGITKA/PATICS
[

VDD/AVDD

PMS5161-2N06 (DFN-2"2mm)

PASITKIINTO/PRSTB/IVPP I 1

PASITKO/INTO/PRSTB/VPP

& I PASITKOINTO/PRSTB/VPP

5 I VDD/AVDD

4 I PABITK1/ PATICS

PMS161-U06B (SOT23-6 60mil)

PATICS [Z2]

VDD/AVDD E
GND/AGND E

o \/

8 I PA4ITK3ICIN-
7 I PATK2/CIN-
6 I PAD/INTOITKA

3 PAGITK1

PM5161-508B (SOP8-150mil)

PA4/TK3/CIN-

GND/AGND

PAS/TKO/INTO/PRSTB/VPP

PAG/TK1

1] [37] paamkzicin-
2 ] [77] paonnTorTka
(3] [Ce ] parics
(4] [5_{ voosavop

PMS161-2N08B (DFN-2*2mmj}
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5 &
5| B4R P #iik
5] AT BLAAE
O ) WO A6, R E RS, 5 B
PAGI ST/ (2) fihidit 1
TK1 CMOS /
Analog | ZSVMITUARCEL N BUDAIA . o b UReaite, 15 padier %517 284 6 S AILHCT 4
ATjfE.
5] AT LU A
PAS / (1) 3O AR5, AR BB NS, 55 T R B R
e B
PRSTR / oMOS | (3) AMEEIIUE 0. L FRUAN R i AL R o
VPP (4) HMREALL G
(5) Kesgi1ESR VPP 5] .
W65 AT LR A
10 (1) ¥ AfL 4. AIRRFBOTHRCE N B, 95 BB R R AR R
e ST/ |@ s 3
CIN. CMOS/ ((3) ksl N\,
ANalog | iz 5| el LARE B A BSDAR N, iR LI, T padier ZRAEARRL 4 T
ATjfE.
W65 AT LR A
o (1) B A B3, IR BT E AN 55 R T R B R
o ST/ |@ s 2
CIN. CMOS/ ((3) ksl NI,
ANalog | e el LARE E VBN, IR, 1% padier FA7SSAL 3 MMM
ATjE.
5] AT BLAAE
PAG (o) (1) uiF AL 0. FIREF &R E NN BA I, 59 BB fr A AR
INTO / ST/ (2) HMHABIE 0. AL T BRI AR AT ik B .
Tka CMOS/ |(3) fubifuit 4
Analog 1Za| EeT DABC B OB N, Nl DI R, TEH padier ZRAF AL O S LA
ATjE.
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7 &
Gl E2% s A iR
10 5] AT BLAAE
PA7 / ST/ (1) ¥ AAL 7. AIRRFROUHEE B 55 BB R R AR R
CS CMOS/ ((2) Az,
Analog %5 AT ARCE v CS, i/ I HL i, 5 padier 247 #5007 G A N T RE
VDD: #71E A
VDD / VDD / AVDD: HEILIE HLYR
AVDD AVDD VDD 2 IC i, 1fi AVDD JEfi4llit it F . 7£ IC N6, AVDD 4 VDD i%
7t —ikd(double bonding), 4B AAEE G .
GND: 7 fi s
GND / GND/  |AGND: s
AGND AGND  |GND # IC #2215 i, T AGND #4071 F i 4t 5| . 72 1C 93, AGND 5 GND
% 17E— 2 (double bonding), T AMNBAHEIE 1.
HERE: 10: FNH: ST: MEZ4RHlZRMAN: Analog: BUDASIH: CMOS: CMOS HiJEF:HEN.
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4. RAFESEKE

4.1. EFRAESAE
IV ARSI BISE, T Voo=5V, fsvs=2MHz 2 51 F 374,

i) #HiR B/AME | BBUE | BKME | AL C Yis
Voo | TfHUE 2.2% 5.5 v #Xﬁjﬁﬁmﬁ-ﬂﬂi ‘
2.0 55 ZIRT LVR A%
LVR% |fKHEEAMAZE -5 5 %
RGN R (CLK)* =
IHRC/2 0 8M Voo = 3.5V
fsys IHRC/4 0 4M Hz Vop = 2.5V
IHRC/8 0 2M Voo = 2.2V
ILRC 40K Vpp =5V
. 0.5 mA |fsys=IHRC/16=1MIPS@5.0V
lor | TAF IR 32 uA fsys:ILRC:4OKHZ@5.C§V
0.2 Vop =5V
oo i F R R L 0.1 A Vpp =3V
([ stopsys @4 0.6 Vobp =5V, NILRC Enable
0.3 Vop =3V, NILRC Enable
A H AR T FE FLI 2.1 Vop =5V
lps (f# ] stopexe ) 0.8 uA |Vop =3V
% 1] IHRC
Vie | FIANEKHE 0 0.1Vop | V
ViH LN e 0.7 Vobp Vop V
loo |10 ¥ ERR CGERHH) 18 mA |Vpp=5.0V, VoL=0.5V
lon |10 HH RSN R CER ) 13 mA |Vpp=5.0V, Von=4.5V
VIN YNGR -0.3 Vop+0.3| V
lina ey | TV HLUAR 1 uA |Vop +0.3=Vin= -0.3
Ren | 47 HERH 78 KQ |Vop=5.0V
Re. | FHrifH 70 KQ |Vop=5.0V
15.76* 16* 16.24* 25°C, Vpp =2.2V~5.5V

Voo =2.2V~5.5V,
n 15.20* 16* | 16.80* oo
finre | BHEJS IHRC i * MHz |-20°C <Ta<70°C*

Vpop =2.0V~5.5V,
-20°C <Ta<70°C

14.60* 16* 17.40*

fiLre ILRC 4z * 40 KHz |Vop=5.0V
faire | NILRC i 12.5 KHz |Vob=5.0V
tiNT FR KT ik e o 30 ns |(Vbo=5.0V
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i i B/ME | MR | &KME | B > Vi
8192 ILRC |misc[1:0]=00 (&)
twor | T VRIS H ] 10584 clock {misclL.O]01
65536 perio | misc[1:0]=10
262144 d | misc[1:0]=11
twup DO e 1 5 Titre | Tire £ ILRC I & 1
NRCA ) 3000
tssp | RGEFHLES[A] 50 ms |@ Vop =5V
trsT | AMEBE ARk v JE 120 us |@ Vop =5V

MRS BB HAH, IFARTE NS AT,
MRFPE R LRI A . B RS B AR A SR A R AR, A R (A R AR SRR AR Y 2 AVE T A

4.2. BB AETEHE

O  HUFHLIE oo 2.2V ~5.5V (g KfH: 5.5V) XfT b4
g K HEARE#E 5.5V, 43K IC,

O  HIANHLIE . -0.3V ~ Vop + 0.3V

O  TAEIE -20°C ~ 70°C

O IR -50°C ~ 125°C

O IR 150°C

4.3. IHRC iz 5 VDD xR E (RKRHEF) 16MHz)

Avg. IHRC Freq. vs. VDD
16.05
N 1595
=
= 15.90
g 7
L 1585 e avgl
15.80
1575 L
2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)
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4.4. ILRC iR 5 VDD Xk R H£k &

ILRC Frequency vs. VDD

41.0

¥ 405 A,
g. 40.0 / \‘
- 395
O / —e—Avg.
5 39.0 J
o 385
<
380 I T T T T T T A A T T TR TR TR B B

2 24 28 32 36 4 44 48 52 56 6

VDD (Volt)

4.5. NILRC %5 VDD KRR ML K&

NILRC Frequency vs. VDD

14

12 ——NILRC et
10
8 /

NILRC Freq. (KHz)

o N O

2 24 28 32 36 4 44 48 52 56 6

VDD (Volt)
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4.6. IHRC MR SEEXRAMLE (RRHER] 16MHz)

IHRC Drift
2.0
——VDD=5.0V
1.5 —=—VDD=4.0V
10 VDD=3.3V
: VDD=2.5V
05 ——VDD=2.0V
X - A—P——R—R—n
1.0 |
-1.5
_20 | | | | | | | | |

20 10 O

10 25 35 45 55 65 75

Temperature (degree C)

4.7. ILRC MR GEERAMLHE

ILRC Drift
46
44 e ——ad
._:/
42 /"/l
f'_,;.*"":—_ﬁ“
' //

ILRC(KHz)

40 — —+—VDD=5.0V
= —=—\VDD=4.0V
38 _ =

VDD=3.3V
VDD=2.5V

36

34 —

—+—VDD=2.0V

-20  -10 0

10 25 35 45 55 65 75

Temperature (degree C)
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4.8. NILRC IR 5REXAMEE

PMS161
5 g OTP 2RAYE AL

NILRC Drift
16
b M
e e—————
— 10 - —
N
5 8 M—O—VDD=5.0V_
o — —=—VDD=4.0V
-4 VDD=3.3V
5 VDD=2.5V | |
——VDD=2.0V
O 1 1 1 1 1 1 1 |
20 -10 0 10 25 35 45 55 65 75
Temperature (degree C)

4.9. TAEHR vs. VDD 5 RGN 4 = IHRC/n RAHLHE

> A

pa0 [&] & (Ls)m & E-F#l%% . ON: Bandgap, LVR, IHRC
fZH: t16 Enf 4%, i, ILRC, fl#IhaE, H 10 5/ AEA.,

HE

Current (mA)
o
o

IHRC/n vs. VDD

——|HRC/2
——|HRC/4
—=—|HRC/8
IHRC/16
IHRC/32
——IHRC/64

VDD (V)
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4.10. TAEHHE vs. VDD 5 R4k 48k = ILRC/n R LR &

> AtE:

pa0 [H] & (Ls) Rk &% . JBH: Bandgap, LVR, IHRC.
fEH: t16 4%, Flr, ILRC, f#ThEE, H 10 5| AE=.

ILRC/n vs. VDD
40 —=—|LRC/1
35 | ILRC/4
30 | ILRC/16 f#f.ff///.,, |
< 25 //./'/"’//./ -
= 20
I= —
L 15
-0
O 10
5
0 | | | | | |
2 25 3 35 4 45 5 55
VDD (V)

4.11.10 5] fH 3z RH 3 b 28 B

85
84
83
82
81
80
79
78
77
76
75

Resistor (K ohm)

Pull High Resistor

——RpH

0—‘\'&1*\_’_‘._\‘

20 25

3.0 35 40 45 50 55

VDD (V)
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4.12.10 5| hrREp il 28 &

PMS161
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Pull Low Resistor

74

72

70

4

68

——Rpl

66

64

Resistor (K ohm)

62

60 :
20 25

30 35 40 45 50 55

VDD (V)

4.13.10 5] % H A 3RBh B (lon) 5 #E B (loL) B 2% B
(VOH=0.9*VDD, VOL=0.1*VDD)

loH vs. VDD

20

15

——|oH

10

loH (mA)

30 35 40 45 50 5.5

VDD (V)
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25

loL vs. VDD

—=—|oL

20

15

loL (mA)

20 25

30 35 40 45 50 55
VDD (V)

4.14.10 5| s N R ARRE B E(Vin/ViL) B 22 F

Vih, Vilvs. VDD

——Vih(ph off pl off)
—=—Vil(ph off pl off)

—4=Vih(ph on pl off)
—=Vil(ph on pl off)

Vih, Vil (V)

—=Vih(ph off pl on)
=0~ Vil(ph off pl on)

- 20 25 30 35 40 45 50 55

VDD (V)
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4.15. 3 H I (Ieo) 148 HE ELIR (IPs)

stopsys power down current vs. VDD
0.20
4
0.16 |— —e—stopsys //'
S o012
"a!:: /
& 0.08
= /
@] 4
0.04
OOO | | | | | |
20 25 30 35 40 45 50 55
VDD (V)
stopsys power down current vs. VDD (NILRC Enable)
0.6
4
0.5 e
—e—stopsys //
”a 04 /
=
I= 0.3
o /
3 02
0.1
OO | | | | | |
20 25 30 35 40 45 50 55
VDD (V)
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stopexe power save current vs. VDD
3.0
2.5
—e—stopexe
< 20
= //
3 10
4
OO 1 1 1 1 1
20 25 30 35 40 45 50 55
VDD (V)
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5. Theemkid

5.1. BFH®FE -OTP

OTP (—IRMEFREF T 27 WAL FERAFICEPAT IR P HE 4. OTP B2)7 WAE T DUBAAEE, B8 %
Wi, FAEFHUTND . BAL2 )G, FPPO MG HEHE A 0x000 FREF4 RGufEH, * il A\ M2 0x010. PMS161
1) OTP 2/ WAE A =N L.5KW Wi 1 Fizs.OTP W17 MM “OX5EO ~Ox5FF it % 4t /87 , A 0x001 %| OxO0F
FIA 0x011 %) OXSDF  Hudik 2 [a] & F P KRR 25 1) .

Hiht Thke
0x000 M T FPPO Efi, goto £&/F
0x001 HPETIX

Ox00F PR X

0x010 oL NI W BE R
0x011 PR X

Ox5DF PR X

OX5E0 ARG H

OX5FF REGMEH

*x 1. BEFENAAEN

5.2. BaIERF

FFHLES, POR (EHEAD) £HTEL PMS161, 1EFH FFHLAIIFHLEH & 3000 4> ILRC W 4HE .
EAR RS, iR L s YRR R, TR R 2 Fras, Ho tsep 2 FFHLESTA]

R, LHEfAI(Power-On Reset)f, Voo %4156 Veor HUE, MCU A & HE AFFHLIRE .

Program
Execution .

Boot up from Power-On Reset

Kl 2. EHFP
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5.3. HEFMESE - SRAM

HRAF il T DG T B AE . B T AR SR A, Bl A7 0 a3 ] DUEAR [ 347 O i Bt dia s, DL
HER AT -

HERRE SCAE RO A BL T, ER R AT 8 SCIEERR TR BH A 245, HI AT GG TN AT 58 SCHERRIRIEE , SRR
AR HER I HES IR AR ROE Y, T AT DASh A T B HE AL

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 R M2 RIEMA 0. TR EAR 8 2, PMS161 (T 96 11 1A 17
i e 0 T LA FH TR 47 B 4 A7 B

5.4. #k¥asFInt 4

PMS161 Wi AMRS 2 B AEES RC R A5(IHRC) AP HTIHRY SHILRC), P MR 28T 1A
SMIEIL % AE 5 clkmd.4 T clkmd.2 KR P T o P T LA B 0 05 35 88 0 R G G, (R T LA
LB clkmd %577 BRI I R R

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 #iZ% 1 VDD. i il & (& 3% .

ILRC AR S RIAE P2 120, 4 0 F 05 Pl S RT3, B2 1) 22 Sl P2 AR VAL, 1B 25585 B H AURF M A 28l
UL N FHAE R R 7 1072 0 L.

5.4.2. IHRC B

FES AP HE N, REBUE R 1) IHRC SR #0G AT REAH TN F], PMS161 42t IHRC S 1% i Sl 1 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, Voo=(p3)V
pl=2, 4, 8, 16, 32; HILURMEAFI) RS 4
p2=14 ~ 18; HURHES v BIAFE R4, 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 #hid
o SetIHRC /2 = 34h (IHRC / 2) HRHE IHRC 1% 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) ARHE IHRC %] 16MHz, CLK=4MHz (IHRC/4)
o SetIHRC /8 = 3Ch (IHRC / 8) A RHE IHRC 1% 16MHz, CLK=2MHz (IHRC/8)
o Set IHRC / 16 = 1Ch (IHRC / 16) AR HE IHRC 1% 16MHz, CLK=1MHz (IHRC/16)
o Set IHRC / 32 = 7Ch (IHRC / 32) A EHE IHRC 1% 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC /1) AR e IHRC %] 16MHz, CLK=ILRC
o Disable AN B IHRC Ak, CLK A&

% 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 R R L 1, PMS161
FIRZGURSTEFNE B SR LT R AARFRPETFFI)G, PMS161 $U4T a2 5 PR A :

(1) .ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vop=5V
FFHLE, CLKMD = 0x34:
& |IIHRC #ii#4E Vop=5V KK #ES] 16MHz, FfH IHRC BHUE E HIH
& ZR%GIH=IHRC/2 = 8MHz
& Al VHHEESER, ILRC JEH, PA5 S BIZ AER

(2) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vpp=3.3V
JFHLJE, CLKMD = 0x14:
¢ IHRC MR 7E Vop=3.3V B K #EE] 16MHz, JF H IHRC e 8 H i
& ZR%GIH=IHRC/4 = 4AMHz
& Al VHHEESER, ILRC JEH, PA5 S BIZ AER

(3) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vpop=2.5V
JFHLJE, CLKMD = 0x3C:
¢ IHRC MR 7E Vop=2.5V W& #EH] 16MHz, JfH IHRC #EHLE 5 F (1)
& ZR%GHH=IHRC/8 = 2MHz
& Al VHHHEEER, ILRC JEH, PA5 5B AR

(4) .ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=2.3V
FFHLE, CLKMD = 0x1C:
¢ IHRC MR 7E Vop=2.3V B £ #EH] 16MHz, JfH IHRC #EHE 5 FH (1)
& ZA%GHHh=IHRC/16 = 1MHz
& Al VHHHEEER, ILRC JHH, PA5 S| AR

(5 .ADJUST_IC SYSCLK=IHRC/32, IHRC=16MHz, Vpp=5V
FFHLE, CLKMD = 0x7C:
¢ IHRC SR 7E Vop=5V K] 16MHz, 1 H IHRC 2 5 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, Vop=5V

FFHLJG, CLKMD = OXE4:

& |HRC #iZ4 Voo=5V I #ESF| 16MHz, J H. IHRC 215 i

® RGH =ILRC

& BTSSR, ILRC B, PAS 5|2 AR

(7) .ADJUST_IC DISABLE

FHLE, CLKMD ZFA7asi&a i (BAFRAShE):
& HRC BARKHEIH IHRC R E M.

® ZAGHNFE=ILRC

& FITHiHEEEH, ILRC 5, PAS 5l AR,

5.4.4, RERTENAI LVR B

ZGR Pk IHRC 23 ILRC, PMS161 {8l R4 HIREAAER, WK 3 Fins:

IHRC
clock —

+2, 4, =8,
=16, =32, -64

clkmd[7:5, 3]

v

ILRC
clock

~1(default), =4, =16

A 4

Xc=

A 4

System
clock
CLK

A 3 AT AFEAS [R5 SR R B BN R 0 R e B, 308 78 R AR 8 I B 2 5 LIS R TS AT LVR R SR A,

3: RS EPEI

+
gt

xR

AR AR GRE - LVR HZEHEREAE G IR Pk £, AR RSB A LVR BE, 8B ET 4.1 H RS

IS B PR B A A L s
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5.4.5. RIS

IHRC FeE)5, F Al Re BRI 5 40 I o 210557 IR 4028 B0 ] R 22 BE I D)4 22 i) bR AR Ab R Gtk e & )
FEo FEAE, PMS161 [ R G B RE A BE Il 1t 15E B A7 4% clkmd 7£ IHRC M1 ILRC Z[AIY) 4. fE1E 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. ZESEN N ILRC )43 IHRC/2

I ZZH#EILRC
CLKMD.4

= 1 Il SEHFFHRC, HLIFBEHFHLEEL
CLKMD =  0x34; /i I#%Z] I HRCI2, ILRC PEEHXH 12/
/I CLKMD.2 = 0; Il BRUEE, \LRC A L7 =

Bl 2:  RAGINE N IHRC/2 )43 ILRC
Il RZH#2 IHRC/2
OxF4; Il J#2ILRC, IHRC EEFSE 12/

0; Il HRC H YA EEH

CLKMD
CLKMD.4

Bl 3:  AGinHeh N IHRC/2 Y)#: 3] IHRC/4
Il BLZHAZIHRCI2, ILRC #&HEA2 5
CLKMD =  0X14; 1 1 # 2 IHRC/4

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

PMS161 P B — MR Lb i gs, Wi 4 Fios R as ok IR EERE R . 2] AL AN 512 (8] A5 5 aiE 5
WS HE Vinema r B0& 5 W B bandgap (L.2v)fittbd. WM SETHE, — MR ERAN, B 20
No BB N TT LA PA3, PA4, WE bandgap (1.2v), B WHZ % HBIE Vinena r. I H 27728 gpec
MBI R IE R . LB A IE RN AT DL PA4 503 Vinemai v, 71 gpec 2747 85 17 0 SRik %

bL At 1 25 AT LA A gpes. 7 EFEPEIES] PAO, ILHT TGI8 PAO R NIEZHMHUIRA, HE#s4h R
SPREIEH R EORE ST LR B, B0l Time2 U\%Hﬁ%ﬂﬁﬁﬁﬁ% (TM2_CLK) RFf. 54,

B9 M AT i gpee.4 . Puidr th 25 3L mT DU R = A i {5 5 Budid gpee.6 s H k.
16 stages
VDD
—I__ 8R 8R A 8R
gpcs.5=1 gpcs.4=0
gpcs.5=0 0_ 0004\/\/-./\/\/—0 gpcs.4=1
gpcs[3:0] uXx ;
]
VintemaIR
gpcc[3:1] %
PA3 » 000
PA4 »001 M 4
Bandgap »010 U gpee. To request interrupt
011 X X
PA6 »100 M ') gpcc.6
U | R
o 11 ]
. E —» To
MUX Illz)nc(?(r ? F PAO
PA4/CIN+ — 3|1 -,
7'y TMZ_CLK gp C 5
gpcs.7
gpcc.0

4: LU R AR 1A
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5.5.1. W%B%%%EEE (Vinternal R)

WS % K Vinemar HI—3E 8 AT R, ATLAP= AR FE RS H I, gpes T f7as AL 4 Fl
P15 S HRIERE Vinteral r I 5 ABARAR,  A7[3:0)FH THEFATE M B R K, X UK I2 B Vintemal r 1
B MRS Y 2 16 264y, HfZ[3:0k K. 5~ B 8 ZRVIANKLE T HEARFMSEHEIE Vinenal ro
W EBZ % HLE Vinemal r 7] LLBTT gpes Z7 4788 KR E, T M (1/32)*Vop F(3/4)*Vop.

16 stages
/\ 8
- ™~
PP R gpcs.4=0
| gpcs.4=1
| —‘
\Y internal R = (3/4) VDD ~ (1/4) VDD + (1/32) VDD

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

_(n*+1)
32

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

internal R —

1
= —— *VDD+
4

5: Vinemalr T1F#27% (gpes.5=0 & gpcs.4=0)

16 stages

\%

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

internal R

(n+1)
24

6: Vintemar fH{F327% (gpcs.5=0 & gpcs.4=1)

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

internal R —
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16 stages

A
~ 8

4=0
L) —/fz/\,./\/R\/—c apes

gpcs.4=1
l

!

V ihternal r = (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000
1
Vinternal R = T * VDD +M * VDD, n = gpcs[3:0] in decimal
40

7: Vinemar fEF#27% (gpes.5=1 & gpcs.4=0)

16 stages

V i terma r = (1/2) VDD ~ (1/32) VDD

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

(n+1)
32

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

internal R —

8: Vintemalr MfFHETE (ngS.5:1 & ngS.4=1)
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55.2. fERIELESS

#l 1.

£ PA3 U AAT Vinternal R [ 2 E 9(18/32)*VDD F A IE#I AN . Vinternal R %% E & gpcs[5:4]
= 2b'00 I E J7 5K, gpes [3:0] = 4b’1001 (n=9)LAf5 %] Vinternal R = (1/4)*VDD + [(9+1)/32]*VDD =
[(9+9)/32]*VDD = (18/32)*VDD %% Hi % .

gpcs =0bl 0 00 1001; I Vinternal r = Vop*(18/32)

gpcc =0b1_0 0 0 000 O; Il IR, A : PA3, IEFIA: Vinemal R
padier = 0bxxxx_0_XXX; Il 12/ PA3 Z0FHA B il (x: HIEF HE)
o

$ GPCS Vbp*18/32;
$ GPCC Enable, N_PA3, P_R; I N_XX 7 A, P_R fCEIEMAZNHZFEH L
PADIER = Obxxxx_0_XxxXx;

] 2:

#eFE Vinternal R NN\, Vinternal R [ HLJE ~(22/40)*VDD, %% PA4 NIEHIN, HLH2H4E
[ PE I 4 H 2] PAO. Vinternal R i FEIECE 7720 “gpes[5:4] =2b” 10” H1 gpes[3:0] = 4b” 1101
(n=13) 5% Vinternal R = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

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

gpcc =0b1 0 0_1 011 1; I RBlttgmH, TN Vinemar, EFIA : PA4
padier = 0bxxx_0_XXXX; Il 12/ PA4 ZrFH AR ik HE (X HIE ) H &)
&%

$GPCS  Output, Vbp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; /I N_R fCEGIALZAHZHHE, P_Xx ZIFFA
PADIER = ObxxXx_0_XXXX;

ERE: 2 GPCS i&# Output 2| PAO $itE ), 17E 23 PA3 fiitiIhRE S 2s2m, {H IC Z2IERIRY, BTl
AR IE VE BB IX 5 R
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5.5.3. A HLBEM Bandgap 1.20V

P Bandgap 2% i AR s il LAFR AL 1.20V, B Al DL E AN IR B E K F . 1% Bandgap 2% H
& ] DA 7 4 N 25 A0 IS N Vinternal R HE# . Vinternal R Y HLIE = VDD, F)fE#% Vinternal R H 57K
*FF1 Bandgap 2% R LU, BinTLUAIIE VDD MIHLE. WR N (gpes[3:0]+#t i) s&il Vinternal R
FZi 1.20V, #4 VDD (1 f sk a] Lo i oA k5

%I+ Case 115 : Voo =[32/(N+9)]* 1.20 volt;
Xt Case 2 1fiw: Voo =[24/(N+1)]*1.20 volt;
%I+ Case 31 &: Voo =[40/(N+9)]* 1.20 volt;
Xt Case 4 1fiw: Voo =[32/(N+1)]*1.20 volt;

i —:

$ GPCS Vop*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 Npp AF4V #f
}

else

{ Il 25Nop T4V I
}
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5.6. 16 ALiT¥E% (Timerl6)

PMS161 M & 16 frifF 158 (Timerl6), tHEERME R EH T RGW 8 (CLK), A0 IR I
B (IHRC), WEBEMSRGIEP (ILRC), PA4 F1 PAO. fEi%%E] 16 M7t 38 2 al, 1 ANl HAEFE R wt- i o
A PRAte1. <4, +16. <64 ¥, iEIFBGUEE K. 16 fritHess Hsm Eit 3, s vinE el LU stt16
FaA R, TS O AE T LURI A 1dt16 #5217t 3] SRAM 8 771t 7%

16 A7 iHEe% 0 b s sk T LB 16 AL B iR [15:8 ke B, TR SRR AT DA b T A A B RIS ik
E XAEZAERS integs.4. Timerl6 HEHUHE B A1 9 Fios.

sttléaps i
+16m{7:5] | A
# 16:m4:3] r
u Idt165S
CLK -3 *
IHRC 55 Fas4m - .
ILRC p > - p 160 e HE&
pan [ ¥ ;g 14, it
PA4 16,64
{§15-{8 f
o 5 [ojm |, aEs
ARATE
2| |t
¢16m{2:0] j §
integs 4

9: Timerl6 FEHuHE &

M Timerl6 B, Timerl6 [1iGike XAE.inc XA . A =AN2H0kx X Timerle M H. £—1N5%
M RE X Timerl6 MIRFEME, 28 - NSEUR R e XTI iss, e — NS E0EE CH Wi, FERin T

T16M 10 _RW  0x06

$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, X, ILRC, PAO_F 11— 25,
$4~3; /1, /4, 116, 164 =424
$ 2~0: BIT8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 =124

AT DMKIR R R EROR 2 X T16M 40, BIFWr, EZ2H 152 IDE 4w H- FHFM- IC /v
4 - ZAHNH - T16M”:

$ TieM SYSCLK, /64, BIT15;
Il EFE(SYSCLK/64) 2 Timerl6 A4, 4 2716 /NI 4F & 74— X INTRQ.2=1
Il N 2 4: 0 4 System Clock = IHRC / 2 = 8 MHz
I ] SYSCLK/64 = 8 MHz/64 = 125kHz(8us), #)%f 524 mS 774 —k INTRQ.2=1

$ T16M PAO, /1, BITS;
Il %F% PAO 24 Timerl6 I 4PiE, 45 279 ANl & #1774 — ¥k INTRQ.2=1
I B2 512 4~ PAO B8R E #7724 — I INTRQ.2=1

$ T16M STOP;
/I 121k Timer16 %%
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5.7. BT

BV, B ER B AR Z & (ILRC). T FIH misc W A& AL, 7T LLRE DU A
AFEHIE T A, B

€ 4 misc[1:0]=00 (BRIA) Kf: 8k ILRC i 4 & 3]
€y misc[1:0]=01 i}: 16k ILRC I & 1
€ 4 misc[1:0]=10 if: 64k ILRC K% & H#A
€ 4 misc[1:0]=11 ff: 256k ILRC H 4 & 1

ILRC HI4 A n] Be R R T 138 B A4k, B 5 H e A T AR B T IS A AR %2, {8 FH 3 0 20 T3 BE 2 A A S
HTERGEREEMREY 5, BT IMEERS L IHEE, ARSI L S BEA, B RS
S ML 2 J5 A8 SR wdreset 38415 & T 1ML

BET BN T, PMS161 ¥ 2 IFEIE T . &N E A 10 fros.

VDD
ST L) +—1§E—+E
iiiin )k —| '

BT §

BIEERSEFEE

10: & 10058 N i L 1 1
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5.8. Hir
PMS161 & 7 A ki .
& SR PAO / PAS
L 2 Timerl6 i
L 2 Timer2 it
L 2 Timer3 7
¢ GPC b
& Mg T I (TK_OV and TK_END)

BT RIEHA B R R Wl Aok R s . TR RE R REAFRE AN 11 Fos. Fed i i
SKARE AL B AE AT B AL BRI A S 574 intrg WEZF. PG RAR S E A DU _ETHE ST FEIE aim
AN Z, KRT X FFAE integs BIRE . I B Wi KA #87 H engint #5442 (5 H4 R+
W fElrizsr, LLAMEH disgint #84 (AR EHE.

HHITHERR S5 3O APt AR 3L S, LBl s ER A5 A7 4 sp $E0E . TR THEER 2 16 Ar5iS, HERGAT A7 3% sp
7 0 REfRHE 00 b4k, FH AT LAEF pushaf $84 f#4# ACC Flbr & a7 25 IME 2R, LLEAEF popaf 1844
AR R 2] ACC MbrEFFAEas T M THER S EARAAH AL, 78 Mini-C #L30, HEMA B 5 IRE g 1%
FEFF 2. AEIC g aal B AT SCHERIRIE I, F P A b8, DRtk rR e

3 Inten.7
Timer
output De?/teenctt Intrq.7
—>
Inten.6
Timer2
output Detect Intrg.6
—»| event Interrupt
Inten.5 to FPPO
TK_OV Detect Intrg.5
—»| event
Inten.4
engint / disgint
GPC output | Detect Intrg.4
™ rising Note: “engint” and
edge Inten.3 —\ “disgint” are instructions
TK_END Detect Intrg.3
—¥| rising /
edge Inten.2
T16 output| Detect Intrq.2 )
—¥ rising /
edge Inten.O —
PAO/PAS5S Detect Intrg.0
—» both
edge

K11 AP i 28 A8 AR A 13
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—BRA W, HRAR TR

& RISV H o R sp A AE AR E AR AT
& T sp BB RN sp+2.

& SRFECEY A sER.

& G HHE 0x010 FREL R — %454

LEFR IR SRR A, AT DU I i %5 A7 8% intro 008 R R AR TR
ER: BfE INTEN N0, INTRQ if 24k v W A A= Y sk % o

TR SR e G, R reti FR A IR BIREA IR T, H AR AR 2
& )\ sp AR IRE MHER N AT B SR R T T ES

& N sp KEEEHTA sp-2.

& ERTECKEEsE.

& %A K R R ECRIE 4

R L2 R O HERR A A7 AT T i, — 0PI 5 Z A 71, PR h IR 22 4 At IR
BIRE PR T A A B P by, THER, B Wi pushaf S 72 D047 1 HER A7

void FPPAO (void)
{
$ INTEN PAO; I 'INTEN =1; 25 PAOQ #1720, FEFBER
INTRQ = O; Il JEEINTRQ
ENGINT =1 a7
DISGINT Il 1EH 2 e 7
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void Interrupt (void) Il PEREF

{
PUSHAF Il 7FfEALU FIFLAG #F74#%

Il #7 INTEN.PAO ZZEFLFIEIFFE, MFAH LB INTEN.PAO £Z % 1.
Il #14g: 1f INTEN.PAO && INTRQ.PAO) {...}

Il ZIH INTEN.PAO —EFZEFERE, FEATLIZHEHBT INTEN.PAO, LLATEH Br# 1T

If INTRQ.PADO)
{ Il PAOC B9 BrFES
INTRQ.PAO = 0; /| NGB MHI, (PAO)

/I X1 INTRQ = 0; B REFBFEFRE, 716/ INTRQ =0 — A L5065
11 B14 B BT BE 7P 5 4 T g R AL BB B, BRSSP
POPAF I1/E & ALU FIFLAG &4
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5.9. HHEMEH

PMS161 5 =/~ HRE{F & XHHERER S, 208 EH TAERR, s 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
FRTEAEEAREAET R HR D T EMBE M R G H . R 4 R 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 W
STOPEXE W W W

R 4 A AU A AR IR v A B 22 57

5.9.1. HHHEA (“stopexe”)

H stopexe fa & NGB, RERGEHHHATH, HRITARIRG SBERATIAS: TE. rURA
CPU AT IEHATIR A, #A1, X Timerl6 iH4#8 M S, WA BB EPJEAZ RGN 8, 5 Timerl6 /581
Frit%. stopexe M HET, MEEJERTLUZ 10 B)4k, 53 Timerl6 i1 ®)& e El (R4 Timerl6
(IR IHRC 5 ILRC) , B# Timer3 [¥) NILRC MefiE (75 tm3c.0 4 1 JFJ5 NILRC) Bk Hufg #m
i (FFRE GPCC.7 15 GPCS 4 1 k)a H Lhik#s e ThaE) « RAMPELIG, A YUK SLIER iz
17o AW FENE BT Fr:

IHRC #Ry a i Woks, Syt m ., WA RFRIZ TR
ILRC #RZasfiidl: WZfR¥e/a H, el 75 25 ILRC A 3.
RgmEp: (FH, Fi CPU {F1LE1T.
OTP A7 .
Timer TH408s: 47 Timer THECES 1B BP0 2 R G0 B s FLAH B 1 I B R % s B g5 F, 0 Timer {5 111
B B0, R ORERHEL. (i, Timer € Timerl6, TM2, TM3) .
® HREYE:
a. 10 Toggle Mefift: 10 fEHFH AR HLP AR (PC f7/2& 0, PxDIER fif& 1) .
Timer Mafig: W THEES (Timen) (IS BRIEAS & RGN BE,  TMTHEE e (B, RGP,
Tm3c.NILRC Mefi: 75 % tm3c.0 v 1 JF )5 NILRC, [FIR} Timer3 HIRf £p %5 NILRC.
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 .
HIFER: AE 1.20V Bandgap 7% M & ATE H T LU A e i D) R

oo o

FEAEH] “stopexe” fiv &R, ARME MRS, 2BIHT:

CLKMD.En_WatchDog = O0; Il RETE T4
stopexe;

Il HAE B
Wdreset;

CLKMD.En_WatchDog = 1; 11 P e (EGEE [ THT
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2 Timer16 M4 A “stopexe”:

$Ti6M IHRC, /1, BIT8 /l Timer16 setting
WORD count = 0;

STT16 count;

stopexe;

Timerl6 [NHIUGME N 0, 7E Timerl6 1144 1 256 4~ IHRC B4l )5, RGUK M.

5.9.2. HHMEA (“stopsys”)

P A F R IR A IR, T R A il & g o] . i H“stopsys” 84, A S EHBEHEA
FHR R . 7F ik stopsys 684 2 B @ 1# GPCC.7 ¥ 8 0 RIFLH L #d. Rk stopsys w5,
PMS161 B TFELRARES :

P B4R 3 A g G A

OTP WAFHE KM

SRAM FIZ5 748 N A RFFAN AR

M i <

a. WE A TR, (PXDIER X RiA 1) 110 Y)#k.

b. Tm3c.NILRC MifiE: FFsE tm3c.0 A 1 JF)8 NILRC, [Fl) Timer3 flf£hiiE+#E NILRC.

BN 51 R B e R AN IE IS AT AR S, N T FEARIhAE, HEASR B AT, B i 1O 51 N A4
R, #hssmkb. BriSXmpieruT s

CLKMD =  OxF4; Il BHHHM IHRC B4 I\LRC, XETHA &
CLKMD.4 =  O©; Il IHRC fZ5H
while (1)
{
STOPSYS; Il HABTHEER

if (...) break; Il BRWREEETHEE OK, BL&EIER T
I B, FEENEE

}
CLKMD =  0x34; Il BEHEM ILRC ZXIHRC/2
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5.9.3. Mg

PENPE R B B S, PMS161 Al L@ ) # 10 5] ek Tm3c.NILRC Mgk & 1% TAE; 1
Timer16/Timer2 Mefi HiE T4 M. 2 5 IR stopsys 5 A stopexe 44 HAR A 72E M IR 1) 22 5%

A (stopsys) i HEA (stopexe) FEMBEIR N E R
10 5] # Tm3c.NILRC Timer16/Timer2
STOPSYS & & &
STOPEXE & & 2

R 5: fu AR U A R A R BRI ) 22 57

MEH 10 5] kM PMS161, padier 73475 N X 4aE—ANAH B 1 51 IE A 3 B “fF R M i Thae” . M i
HURAEIFGTE,  IEH M ER I A K252 3000 AN ILRC B4R 81, H4h, PMS161 H 4t b s ne BE o g,
#Eik misc.5 ZFA7 Ak B PGE M K 2 45 4> ILRC B8 1.

PREEAE R MR AR PI#R 10 5| B i iR At [B] (twup)
STOPEXE % Hiff B 45 * Tire,
STOPSYS #2 Hi i, . X B Tire 7248 ILRC B4 & H
STOPEXE 4 Hi = R 3000* TiLre,
STOPSYS #2i Hi i, - X Tire 248 ILRC ] & 1

2 6: RHRAE /M B /1O M i pf (7]

5.10.10 3|

FiTAi 10 SIS RA MR 4584 . 24 PMS161 it N\ sl sl RS, > 5] RIS AT BLd I D) # oAk
MREE R GE. DRI, R R ST K 5] L B B AR, JRRE A AE A padier IUARRABEE Y. [RIFEE,
2 PAO fE AN i 51 IR, Si¥s padier.0 & N mi T

A IR e 5| AR A T R Al A AN G2 R CMOS it 3R 5l AL ALK P o X se 5] g I A AL, 55
ErrH 2 BBk R E SR O ERRADRES, o BB E B AR AR AT, SRR
BRI . R 7 om0 PAO ML BOERLER. K 12 BoR 1 10 b XA .
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.0 | pac.0 [paph.0| papl.0 iR

0 0 0 |, A R/ Nk

WIN, 55 R HIE

BWIN, A5 FHHH

W\, 55 R R

RHAKEAL, BA S BRI N

AL, BA S BRI N E
®7: PAO WEMLER

PlOIX|X|X|X|®
===
X|X|r|O|r
X[ X[k, |O

ko
FEfH

O o
sasge | | 24 — [ PAD
Bl e [ I =

BiztisiE !
¢ Tl
EM0 FE
T '_C,,d—

RERRIR e ’

| bR | | mmm e

12: 10 5| gz Xt ]

PRI 10 SR A M R A5 R . X TG BB 5 8, A ZFE 27 f7 2% padier AHELAL 1% & A1IK,
PR IEIR F IR . 2 PMS161 fERL I iR, &> 51 T AUI e FOIRAS SRR R Gt . % T 5 FH SR e i 52
GvsI L, AR E AN RS padier AR . FIFEERE, 24 PAO FIESRES i 5| I,
padier.0 M & HiE .

5.11. 8Efr

512 PMS161 EAZMIEARZ, —HEAKAE, PMS161 KA -8R i i ENBIME, RESENR
3, P Bkl 0x00. KA EHEAIE LVR EA7)5, % VDD KT Vor (HIEMRfEHE)  HIEfF
S ER SR, (EAEEER B s SRAM #05FR, WE@ETCIERE: %5 VDD /T Vor, BEAF#A
ERAEATE PR HREAER N PRSTB 51 s WDT #EN 7, Bl A7 fif 45 B0 ECRE il R B
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5.12. 8 frit¥ds (Timer2)

PMS161 N E T 1 4 8 frfififFil %8s (Timer2). Timer2 i1 as it e al Lok 8 R4t 80 (CLK), W
A RC k% #sif8h (IHRC), WA RC IRy #sif % (ILRC), PAO, PA4 FILLE#S . ZFA7a% tm2c HIH7[7:4]
FISkei% % Timer2 (i &h . R BT 2947 %% tm2s £7[6:5], WP i sk i fit+1, +4, +16 f1+64 (1
e, b, IR T 277 8% tm2s f7[4:0], BF8h o 5ias B R it 7 +1~+31 T)EE. 7E4E & T4
LA S AT ATES, Timer2 B (TM2_CLK)ARR i) LS 2 FIR 3G, AP LA A= 5 N

8 hLiE I % R BEHAT 8 A LTt Htedt, L ha3f7s tm2ct, EN & HE T LA E i i, 2 8 A g i st
HE IR B L PR A7 48 BOE VS N, SE I S0R B ShiEERoONE, bR 4% TR E SOE I 48 7 AR BT 1 A
Timer2 Em a3 — A LAFRE: IR, IR 20 T4t [ 8 S sloh W 3. | 14 R Timer2

JE SRR B
» TM2_CLK
tm2s.7
tm2c[7:4] =u tm2s[6:5] tm2s[4:0]
l l l edge to
\ M Pre- Scalar gbit ———» MEMUPt
CLK U N scalar N -@p| up =’tm2Ct[7O]
IHRC, X = = counter
ILRC, 14 1~31 > X D
C t L L [
Omparg‘"’,‘gw = 16, 64 o[ e[>PA3
upper —» PA4
’ e L ko [
register tm2b[7:0] ﬁ
tm2c[3:2]

13: Timer2 FE{HHE &

Time out and
Interrupt request

»
7\N

Counter AN
// [} \\
OxFF 4 RO W
’ 1 \ N
¥ y ¥ 4
bound
Event Trigger Time
Output-pin 4
Time

Mode 0 — Period Mode
K 14: Timer2 J& AR At 7 &
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5.12.1. fEF Timer2 P24 B IR
SRR IR R R, BRI TE R SRR 50%, HiaH AR 5 E AT, MR T

PR =Y + [2 x (K+1) x S1 x (S2+1) ]

Y = tm2c[7:4]: Timer2 Fifk 2 1 i B JFAm 2%

K =tm2b[7:0]: FFRZFFFEAEME (kD
S1=1tm2s[6:5]: FilsrMigsi e (S1=1, 4, 16, 64)
S2 =tm2s[4:0]: 7r¥defE (], S2=0~31)

Bl 1:
tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0111_1111, K=127
tm2s = 0b0000_00000, S1=1, S2=0
> HHAiE= 8MHz + [ 2 X (127+1) X 1 X (0+1) ] = 31.25kHz

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

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

D> AR = 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

> KR = 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

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

i1 Timer2 5E I 43 M PA3 5] JI A= A IBOE (7R I RE P a0 ) P as -

Void FPPAO (void)

{ .ADJUST IC  SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
tm2ct = 0x00;
tm2b = Ox7f;
tm2s = 0b0_00_00001; I B =1, 540 =2
tm2c = 0b0001_10 0_O: I R0, Fii=PA3, IR
while(1)
{
nop;
}
}
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5.13. 8 fritt¥dR (Timer3)

PMS161 W& T 1 4 8 frfififhil %8s (Timer3). Timer3 i1 as it e al Lok 8 R4t 80 (CLK), W
A RC k¥ 2580 (IHRC), WHMEAN RC #R¥% 2504 (ILRC), NILRC FILLE2%. #7174 tm3c [Ifi[6:4]H
kit Timer3 IS 8l o FIH SRR T 2577 2% tm3s {7[6:5], B 4h il Sibitiefit+1, +4, +16 F1+64 ik
¥, 54, FIREARR P& 24748 tm3s A2[1:0], B Bh o et rIRE AL T +1~+31 I ThAE. 1E45E T Aids
PAK A3 A2, Timer3 BB (TM3_CLK)ATR i] LS V2 FI R TG,  DAFRAEAS[H] = 5 M

8 hLiE I % R BEHAT 8 A LTt HefF, 2 d73 7% tm3et, EN & AE T LA B i i, 2 8 fr g i asit
HE IR B b PRA A7 28 BOE T I, SN SR B SRR E, R A A S R GE SOE I 48 7 AR BT 10 A
Timer3 GE M a3 — A LAFRE: IR, IR 20 T4t [ € P S el W 5. /& 16 ot Timer3
J S A 1

A 74 tm3c HIAL[6: 410 BhRILERE NILRC, 1] SZRFEARIIFEE R Ml “stopexe” Hl “stopsys” , HifE &
# tm3c 7 0 %4 1 KIF S NILRC #E % #5. NILRC J2& . ILRC TE 12 [yt fh, FH Sk il 58 44 v iR IS b o A ILRC
—#, NILRC tH/2i#id IHRC fHEMUR, HERHREE KR, Frbl T B4 v H. ¥ FHAH5< demo,
1514 FAE,

» TM3_CLK
tm3s.7
tm3c[6:4] ﬂ— tm3s[6:5]  tm3s[4:0]
l l l edge to
CLK, U _p| scalar | L o»| UP =>tm3ct[7:0]
IHRC, X + + counter
’ 1,4 1,2, 4
C t 1 1 H 1
omRARE =P 16, 64
J upper
bound " 1 3p7:0]
register

15: Timer3 i {FHE &
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(e
A ]
" PSR OTP 8B B il
PADAUK S TP
Time out and
Interrupt request
Counter ,’,"‘:
,’ [ \\
oxFF 4 AN
’ 1 \ N
¥ y 4
bound
Event Trigger Tite
Output-pin 4
Tir%e

Mode 0 — Period Mode
K 16: Timer3 J& R r it B
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5.14. il Bizh gk

PMS161 A& — MBIl i, 1B 17 N H DRI HE I -

TKE1[7:5]
TKT[s:z] ore w0 ] o Eﬁcm]
---------- Rt I gy S PR
- R

PAO/TK4 @——i—o/o 0'4W\o— .E%ﬂ ode || IC_VDD

PA3ITK2 [ |1 o, o301 3 ] I

PA4/TK3 M——+o0 ! Touch 0_2*—OTP I EOSCR[2]

PAS/TKO [g——io | | ——— 0 o

PA6/TK1 K——+005 | Logic ‘ ‘ TS[4:2]

PA7/CS [K——Fo0 i | TS[6:5
! i TKCLK ] 116,12, /4, 18 <= HRC|. 210!

TS[1:0]
TK_DISCHG
3264 128 [

v

TKCH | TKCL

- TK OV ( INTRQ[5] )
—  TK_END ( INTRQ[3])
— TCC[6:4]

000: TK_Ready or TK_Stop

___________

PA7/CS

Code Option: CS_Sel

ar

LDO_Mode CS ByPass_Mode CS TK_Cnt_OV_Run 001: TK_R_unning_
— TCC[7]=1: Enable 011: TK_Discharging
IC VDD TCC[7]=0: Disable

17 b BRI FiL 3 14 T E T HE ]
PMS161 H (14 e I v i 57 ) P 7 RS (K 73k, AGE N T i 1) R DL T RO L7 BRI M e 2 1] ) PR

fi S Th eI, P AT 27 4798 ESOCR([3:2]fc B fith B A Y5
1. & ESOCR[2] £+ ByPass/LDO fi&i.
2. kP ByPass Hizk, bR d s et ff VDD, FELE CS (Al R ) 5 A VDD 2 &
R — ORI TR P ZR I AT AR 4% CS.
3. ik LDO #Et, it ESOCR[3]i%# 2.4V/2V ] LDO R LAk i, FHEAE CS (Al
PEREED 51 HIFI GND 2 [R)3%E$% — H0RE ff i ICUR R R S L2548 CS.
4. [FEF, P RCRARRDIE T PA7_Sel BE N As_CS, KA E N CS 5, 1MAZ PAT,
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FOTEN R EEATIN AP RLER M BN 2D 3R
1. s s E TKED S A7 ae RIEHE MR RN (GBI BRION R — AN A .

2. FAPIETEOX10"E N TCC AR LA H Touch START #74-. H% CS B e 524 B3] VSS, JH R
(B PLiE IS TS[1:0] M\ 32, 64 F1 128 M e 2% i b A 30 v ke 4%

3. HAHBOK, AT VSS Frih KGR AU . AT LT, 128 MR B A 2
LAE CS B S8 28, IR 7 2B LR 0x30” T A2 “0x 1075 A\ TCC A fras KA Sl Faite i’ . £
Pz ) — e I TR 2 5, P AT BUK t Touch START (0x10) fir & R 4k SR b il i i 4 b A2, B
FIF AT LU i #5000 5 N\ TCC A A7 Hh I e sk 2 .

4, MR G, CS e 20 1 (TK_CLK) %135 VDD 78 . 7o F B 2 vy i J S A ) e 28R

5. MHBERABNEE AR EE VREF B, 78 3K 3305 1k . #2707 LUE T S INTRQI3:R AW 78 Fa
R S E L. VREF H L& TS[4:2], #£ 0.8*TP, 0.7*TP, 0.6*TP, 0.5*TP, 0.4*TP, 0.3*TP 1 0.2*TP
I 36 ¢

6. £t REUA BT 0Es TKCH Al TKCL B8, F Pl IS RN B BB s &8 b, 3 ME S CS fil CP
LG 2¢, 1 CP R~ B2 v] LU i [ H - 48 A B A8 40 (1) PCB, FLFMRBIR A G R B —
H CP ., ¥ CS w3 VREF Jras BN A 4g 6 o FH - A e 152 B A5 1+ 250 1) 28 8 K 1 W i 482 488
B WAL T BURTT

7. HPAEE I CS A BE K/ R UUR ) R o EH— N RAEN CS WA, Ml A iA T
Reliifr, UL INTRQ.TK_OV Mt SR it | ahite,  HARE T EUERS = A 0 T 4R TH 4.

vce
CS Pin Waveform
vss VREF = N
(N =1.6V, 1.4V, 1.2V,
N* TK_CLK 1.0V 0.8V, 0.6V, 0.4V)
(N = 32, 64,128)
Touch Counter clock
(TKCH, TKCL)
18: L 5 (1 A 1A
ER:
1. 34 VREF HE R E 8 TP g U # 22% d R R TR, 154 FE 2 513 1% —2% TKCH A1 TKCL ¥
2. MR, ASE S| b3 B BUEE A9 10 5] ) H 25 008, (BX sl FE i 2 - S AR TR ) 1T L%
=5,

3. £ ByPass #z{, #47 Touch START (¥“Ox10"5 N TCC @7 a%) 2 LA LL RGMIH AN 250KHZ
(IHRC/64). i LDO # =TGR 1 .
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6. 10 HFHFH
6.1. ACC REEHFFE (flag), 10 Hihk =0x00
fr | Wl | WS ik
7-4 - REH. X4 Mrsg “17 .
3 - 5 | OV GidEE) . HHNE 1
) ] s | AC CRiBDIEAIARED o PIASRAET, SEALBEE N 1 (D) RIAT IR hikia 5 A il
0, (QWEIZ SN, EF T 1w S L.
. _ sy | © GEIRRE) o AT, AR 1 (RSP, QMIBESH
{847 . HERLRE B2 A HERLRT B shift 754540 .
0 - 5 | Z (B o RMBEN L YRS EEE L B 0 IS E.
6.2. HERRIREFFAEE (sp), 10 Hubk =0x02
fr | WigedE | w5 ik
- ] sy | SERRIRBPRAERE . U AR, ST A LRI R AR B TR O LSRR O
PR TS 16 fir.

6.3. KHEEREFHERE (clkmd), 10 Hilk =0x03

(A W | WIS iR
ARG B (CLK)IEHE:
271 0, clkmd[3]=0 27 1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7-5 111 W5 | 01x: R 010: ILRC/16 (fj ELEANSZHF)
100: f*H 011: IHRC/32
101: f*H 100: IHRC/64
110: ILRC/4 110: fRE
111: ILRC (B Ix1: ¥
4 0 WS | AEES RC Ry DR, 0/1: fF=H/EH
3 0 e B EP R RLEFE . XA AR I SRIERRAL 7~07 5 IR EhE AL,
0/1: A0 /KA
) 1 - NEMICA RC #R% # ike. 0/1: 1=H/EH
N RS RC Hi83% 2 Dhaeds B, & 1 1) T RE[R] B D¢ 1A
1 BIE | AR, 0/1: 5 HE
BE/'S | 51 PAS/PRSTB IIfE. 0/1: PA5/PRSTB
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PMS161
5 flrfEigE OTP KA A-HL

6.4. W RVFEFER (inten), 10 Hhk =0x04

fr | WIgeME | BB Hiik
7 0 B/5 | ffiRE Timer3 Hillr. 0/1: {5H/EH

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

5 0 BRI | fREAb L s R b TK_OV. 0/1: {EH/AH
4 0 s | fEREtb AR . 0/1: {5 IR H

3 0 s | R I TK_END. 0/1: =/ H
2 0 /5 | f£6E Timerl6 & HHWr. 0/1: = H/EH

1 - )

0 0 B/5 | ffifE PAO/PAS Hillii. 0/1: 15/ H

6.5. FHTERFFERE (intrq), 10 H#lk =0x05

fr | WIEEE | BB "
7 | e | TS B, iR
0/1: AERIEER
|| gy | TR THR, SR EA T,
0/1: AERNAEK
5 | gy | TSR TICOV ROMITIR, GBS
0/1: AERNAEK
4 | gy | EREERETAR, KR ERABAFEKNE,
0/1: AERIEER
3 | gy | MBS TK END BISIER, SRR R (R
0/1: AER/HR
, || e | TImerto fOPRITR, St BB %
0/1: AERAKR
1 | - - | R
0 | gy | FHPAOIPAS RUITIER, AR EFAE S RN

0/1: AZLRAFR
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PADAUK

PMS161
5 g OTP 2RAYE AL

6.6. Timerl6 ¥l 2F7E% (116m), 10 bk =0x06

Br

BIsa1E

5

#iiR

000

w5

Timerl6 It4hik+%:

000: Timerl6 %/

001: CLK (A% %)

010: &%

011: PA4 REEI (AAMEEID
100: IHRC

101: fRE4

110: ILRC

111: PAO TFFEWT CAAMERSID

00

B

Timer16 4434
00: +1

01: 4

10: +16

11: <64

000

5

SR TR Bk PPk = B rAro 1A S I Rl T S e S

0: bit 8 of Timerl6

bit 9 of Timerl6

bit 10 of Timerl6
bit 11 of Timerl6
bit 12 of Timerl6
bit 13 of Timerl6
bit 14 of Timerl6
bit 15 of Timerl16

N o O WN PR

6.7. FWHAGEBEFHFES (integs), 10 Huht =0x0c

fir

BIdE{E

G

iR

00

GPC Wi ik %

00: b FHZAI T P2 i 3K Ho e
01: LFH&idR

10: N REZiE R b

11: fR¥

¥ . 5 0.

P
i

Timer16 A Wil ik #%.
0: bF-ZiERhkr.
1. TREZiERDH.

RE. 5 0.

00

PAO/PAS5 Wit 2k £ .

00: EF-ZHIT FRS S K iy
01: _EF-&aER b

10: RFREZIE R b

11: fRE
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'j‘ PADAUK 5 fii g OTP KA B HHl

6.8. Wi A BIFRALREEFE (padier), 10 Huhk =0x0d

i

fr | WIMGMIE | B HiR

{fi5E PAT~PAG ¥ i A\FIMLERE4: . 1/0: JE R/ 1=

7-6 11 RHE N
R PA7~PAG £i7 1 O 7] {5 F M
. . e RS PAS HUF RN MRS AR TSR . 1/0: B/
T KA 0, PAS MIRAE AR RS, I FL I R
| f#Re PAA~PA3 HUr i N SR . 1/0: 3 FT A5
4-3 11 RE

A PA4~PA3 K715 O 7] 15 FH e fi .

2-1 - - fRbd. (S 00)

ffiRE PAO vt N . el AR AR WTiE SR . 1/0: 5 I 5 H
WXL B 0, PAO WIASBE AT KM R 40, JF B A5 P ibiid oK .

dm

0 1 H

6.9. % A BIEFFEE (pa), 10 Hlk =0x10
| WIGRE | B ik
7-0 0x00 S | BIEEF AR A,

6.10.%F 0 A #EHIFF8 (pac), 10 #ibk =0x11

b | wiseE | W5 g
i 11 AR 27 A7 A o I e 25 A7 42 IR S 11 A IR 2 FR) 51 B A A A2 2 it A

0/1: By AN/HiH .

7-0 | 0x00 | iyE

6.11. % H A _EHifEH|F e (paph), 10 #ilk =0x12

| BgRlE | 5 ik
B A LR A XA AR AN R AR PR b e v 1A R NLE) 51
0/1: fFHEH

7-0 0x00 w5

6.12. 30 A TR IERIFHFES (papl), 10 #ht =0x13

| VIthtE | S #id

BT A RS AR A o K A 2 R R R R R 1 A R AN A 5
0/1: t=HIEH

7-0 | O0x00 | /5
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PADAUK

PMS161
5 g OTP 2RAYE AL

6.13. 2« &F/F2% (misc), Hik =0x1b

AL | BIsRE | =I5 iR
7-6 - fRE (50 .
Pl T Re . PRI T R EOSC #Ex AN HF.
0: IFE % nefi
5 0 R MR E) /2 16 A4 ILRC B 8h CAN3gE F B FF AL
1: PR gy
MR B A 8 A ILRC i)
4-3 RE (50 .
— | 15#H LVR IhgE:
200 0 RS e
T [ A I R B e 1 45 5 -
00: 8k ILRC 4t & 3t
1-0 00 K5 | 01: 16k ILRC B 4hJ& 1A

10: 64k ILRC &b E#
11: 256k ILRC B4 & 1

6.14. LB IR /A8 (gpec), 10 Hhk =0Ox1a

VA

BIEE1E

%5

R

7

0

JA LS. o/l 1=REH
MU R E A 1 R B N RS N 5 R S, BABT IR

R ETE
0: IEfIN < A
1. [EfA > kA

L B I 45 L 75t TM2_CLK Rkt .
0: HLEESHIEE %A TM2_CLK KAE4
1: AR n4s B2 TM2_ CLK Rrts

e F LS A it 45 SR 15 oA
0: LbAzastth i 4s RBCH Stk
1. PEBCEA Al R st

000

o/

1264 LIRS A7 i N TR R

000 : PA3

001 : PA4

010 : 4 #5 1.20 V bandgap % HiJ&
011 : Vinternal R

100 : PA6

101 % F

11X {RF

B

R LIRS TN (R R U
0: Vinternal R
1: PA4
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Lo PMS161
'j‘ PADAUK 5 fii g OTP KA B HHl

6.15. LB EFEFFFA (gpes), 10 Hink =0xle

AL | BIdEE | /5 5%
| EEERRH A (2] PAO) .
7 0 HE
0/1: t=HIAH
6 0 nE thisasmelig i . (gpec.6 2B H AR LI A4 m] i i)
T o wEEA
5 0 /D\ E lﬁ?% tt?&%%%%% EEH—S Vinternal R BE&%E@T@ °
4 0 /D\ ':':J' lﬁj% [:[33—"&%%72%% EEJ:TS Vinternal R H‘%{EE E‘J—{HB‘ °
lﬁj% Hﬁ?&%%%%% EEJ:TS Vinternal Ro
3-0 0000 HEy .
0000 (M) ~ 1111 (Hemp)

6.16. Timer2 ZEH|EFF2 (tm2c), 10 Mkt =0x1c

fir | VIdEE | S R

Timer2 B EhJRIER:
0000: 15H

0001: CLK (&RZHf45)
0010: IHRC

0011: {48

0100: ILRC

7-4 0000 | /%5 | 0101: LL#csssd
011x: {#¥

1000: PAO ( 7R
1001: ~PA0 C FF&EH)
101x : 1®&

1100: PA4 ( ETHED
1101: ~PA4 CFREEIS

Timer2 i % #%:
00: f=H
3-2 00 BEIE | 01 :A%H
10 : PA3
11: PA4

1 0 s | RE

JE R Timer2 A4
0/1: fEHIEH

6.17. Timer2 iHE&FFR (tm2ct), 10 Hik =0x1d

| WigeE | 5 HiiR

7-0 | 0x00 | Hik | Timer2 gl #447[7:0]

THER: Timer2 Rt 7 AR, KA ER tm2ct w4785,
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PADAUK

PMS161
5 g OTP 2RAYE AL

6.18.Timer2 43 F5: (tm2s), 10 #hhk = 0x17

fr | ¥IGhE | B iR
7 0 H5 | e
Timer2 W I 45 5%«
00: =1
6-5 00 HE | 01: +4
10: =16
11. +64
4-0 | 00000 | HE | Timer2 W&o Hias .
6.19. Timer2 L[R&7F8¢ (tm2b), 10 Hhk = 0x09
fr | ¥IRME | /5 ik
7-0 | Ox00 | HE | Timer2 FR%174.
6.20. Timer3 ¥ H(FHF2 (tm3c), 10 Huhk = 0x32
fr | WIGRE | WIB iR
7 - - PR
Timer3 Wi ik £%.
000: f=H
001 : CLK (&G %)
010 : IHRC
6-4 000 5 | 011 %8
100 : ILRC
101 : EbEg a8t
101 : NILRC
111 : 1%
3-1 - PR
e | JAHINILRC
0 O | %5 o1 mmmm
6.21. Timer3 ¥ FF4% (tm3ct), 10 Hihk = 0x33
fr | WIMRE | WIB iR
7-0 | 0Ox00 BE/E | Timer3 Em #347[7:0].
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6.22.Timer3 & FEE (tm3s), IO Hibk= 0x34

hr | BISRME | BB iR
7 0 R | RE
Timer3 B i 7 A2 -
00: =1
6-5 00 HRE5 | 01: +4
10: +16
11: =64
4-2 R | fH
Timer3 43 4
00:+1
1-0 00 HE |01:+2
10: fRH
11:+4
6.23. Timer3 EFREFFEE (tm3b), 10 Hikk = 0x35
fr | BI%GME | BB Hiik
7-0 | 0x00 HE | Timer3 IR /E%%.

6.24. MBI TNAF 2% (ts), 10 Huhk= 0x37

fr | WigeE | 85 R

7 - - PREH

fil N ik (TK_CLK)
00: IHRC/16

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

10: IHRC/4

11: IHRC/8

fil¥d VREF E5 (TP: il i, ZRiA LDO 2V)
000: 0.8*TP

001: 0.7*TP

010: 0.6 *TP

4-2 011 ®/E | 011: 0.5*TP

100: 0.4*TP

101: 0.3*TP

110: 0.2*TP

111: %

TEFF UG b ) B BT BB I (3] (TK_DISCHG)
00: fRE4

1-0 - %/ | 01: 32 * CLK

10: 64 * CLK

11: 128 * CLK

. LDO #z TP BRiA N LDO 2V; ByPass =X TP 4 IC_VDD.
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5 g OTP 2RAYE AL

6.25. R 78 B FAEES (tcc), 1O ik = 0x38

fr | ¥IsRiE | 1B iR
; 0 mERE o/l EHIE A
JEHJE, HEES T 2 B3 N E TG T
fl B4 ) FOIR S
g (W) RER)
TK_STOP )
000 (iR e ) i SR
6-4 R5 TK_RUN L
001 BT
(Touch START)
JHCH X
011 (CS WA o
FAth TR IR
3-0 - - | R
JEE  ByPass t5= © #1117 Touch START (CRF“Ox10"5 A TCC ZifFes) fns Ll %45 250KHz (IHRC/64 ) -
LDO =T LR -
6.26. IR EE 1 FFfFEa%(tkel), 10 bk = Ox3b
fr | WIRRE | BI5 iR
7 /5 | {H6E PAO/TKA. 0/1: 1E 518 H
6 B/ | 6 PA4ITKS. 0/1: =18
5 B/ | 6 PA3ITK2. 0/1: /18
4 - | RHE
3 0 5 | iR PA6/TKL.0/1: 15/ H
2 BL/'5 | 6k PAS/TKO. 0/1: {5113
1-0 RE

6.27. I BT T BRI F AR (tkeh), 10 #ikt= 0x3e

Br

wiseE | 5

HiiR

7-4

TR

jm|

3
N Bk

—

fioh 45547 o 78 HUL T B0 thee [11:8]

6.28. il E A 78 BT BURAL /RS (tkel), IO Huhk = Ox3f

Br

BItEE | 5

#iR

7-0 - R

i i 78 HL T B the [7:0]
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6.29. MR IR ERAERE B B E8% (eoscr), 10 Hibk = 0xOa

fr | ¥IgRfE | IS iR
7-4 - - N
3 0 W5 | LDO #iith R IEHE. 0/1: 2.4V/2V
2 0 R | e g% £, 0/1 : VDD/LDO
1 - - REd
0 0 H'5 | BG LVD H1ii. 0/1: On/Off
HER: f#H EOSCR[3:2]#% & fil ik b FLYE (TP)
6.30. S H B EFHFE (tps), 10 Hikk =0x3C
fr | ¥IEeME | IS iR
7-0 | Ox00 | B/5 | RGRH REFEREEUE 0x00

FE: TPS =0x00.

6.31. S HR B FFFES 2 (tps2), 10 #ht = 0x3D

fr | WItHE | IB ik
i TR CRFRHEE ARG EIESR 5.1.4)
7-6 - WIE | 00: #X_A  (ByPass #iz, CS HL%4 VDD)

01: #:{_B (LDO #:, CS HZ&H GND)
0000 | BE/5 | RGRHE, 1HEHO
00 BE/5 | 01: VREF ZEHL{R$F. #IEE1LEZEBEA 0x01

ZN/IB
Il Bypass iz

$ EOSCR TK_VDD;
$ TPS2 Type A, Always On /IByPass, Type A, CS H%$% VDD

/I LDO #¥=X
$ EOSCR TK 2V,TK_LDO
$ TPS2 Type B, Always_On //LDO, Type B, CS Hi%:#% GND
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5 g OTP 2RAYE AL

PADAUK
7. BS
5 iR
ACC ZUn#s (Accumulator fI%i5)
a ZUn#s (Accumulator 7EF2FF LA ERF5)
sp HERRFREL
flag ACC I35 2 (7 o
| AR ET
& WY
| W B
-~ 3
A F B
+ i
— e
~ AU GEEEAMY, 1AM
T A (2 FM)
oV it (2 %M R G is 45 S8 D
z F (AR FZHE RTINS L 0, XA REN D
AL (Carry)
AC BRI AR L (Auxiliary Carry)
M.n A Fhtre il 0~0x3F (0~63) If &
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7.1. ¥AEfEBHKIRS

mov  a, | ol S H s B 2 nds
Fltm:  mov  a, OxOf;
éf':: : a < 0Ofh

ZremabrEA:  Z: TAEL C: [A4),  AC: [A4&)],  OV: [44]

mov M, a T B B 2N 28 2 A A7

Hl:  mov MEM, a;

2. MEM < a

SabnEbr: Z: [A%],  C: [AA],  AC: [A%],  OV: [H]

mov  a, M B sh$iE 4 17 2 2 2%

Bl4n:  mov a, MEM ;

2. a < MEM; 4 MEM RNEK, FREA Z SwE A,

ZRmibr G Z: WM,  C: [A%],  AC: [A%], OV: [A4F]

mov &, 10 | BzhHdE b 10 B RN

Bl4n:  mov a, pa;

i3 a < pa; Ypa RER, brEAZ 2P EN.

ZmabrEf: Z: [=Zfgml,  C: [A%],  AC: [A%], OoV: [4A%]

mov 10, a BhEdE h B nds 3] 10

4. mov  pb,a;

i pb < a

WSS Z: [AR], C: [AZ],  AC: [A%E], OoV: [A%]

Idt16 word ¥ Timer16 (1) 16 A7 115 AH E 5 %] RAM

Bl 1dt16  word;

ZE8.  word < 16-bit timer

gembrEA: Z: [A%) C: [A%],  AC: [A%E],  OoV: [4E]

S«
word Ti16val ; Il & X—/> RAM word
clear lb@T16val ; Il 5% T16val (LSB)
clear hb@T16val;  // iEZ T16val (MSB)
stt16 T16val ; I %5 Timerl6 [ 4H1E N 0
setl t16m.5 ; Il J5H Timerl6
set0 t16m.5 ; Il {5 Timer16

ldt16 T16val ; /1 % Timer16 [ 16 4758 & %] RAM T16val
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'j‘ PADAUK 5 s OTP A 4l

sttl6 word BBt word 1 16 fi2 RAM &3] Timerl6
. sttlé  word;

#ZE8.  16-bit timer — word
ZrembrdEA: Z: [A%] C: [A%],  AC: TA%E],  OoV: [4A4]
N FH Y 451«

word Ti16val ; Il X —/> RAM word

mov a, 0x34 ;

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

mov a, 0x12;

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

stt16 T16val ; /I Timerl6 #¥J4hik. 0x1234

idxm  a, index | {# {2 51/ RAM [HLEE K RAM (58 S O s 20 2 8. & 72 2T T —E4
Hltn:  idxm a, index;

. a < [index], index 7& M word & 3.

SR EA: Z: [A%] C: [A%],  AC: [A%],  OoV: [A4A%]

87 FH A«
word RAMIndex : Il 8 X —4 RAM ¥z
mov a, Ox5B ; Il ¥85E fakr ik (LSB)
mov Ib@RAMIndex, a; /I ¥+5%H17E] RAM (LSB)
mov a, 0x00 ; Il F&E 85 HLbE A 000 (MSB), 7£ PMS161 %4 0
mov hb@RAMIndex, a; /I ¥#8%H 73] RAM (MSB)
idxm a, RAMIndex ; /I # RAM Hihily OX5B (I SL B gk 2m 2

ldxm index, a | {i f 22511y RAM i ht 306 BN 38 (B SO Ind s RAM. & 75 %2 2T i3 —f8 4

14 idxm index, a;
ghR: [index] < a;index s LA word 7E X.
ZWIbR S Z: [A%),  C: TAZ],  AC: A%, OoV: [4A%]
J87 FH Y451«
word RAMIndex : Il X —4 RAM ¥z
mov a, Ox5B ; Il $87E FRET ikl (LSB)
mov Ib@RAMIndex, a; // #3584t (7%] RAM (LSB)
mov a, 0x00 ; 1145 5 Fe &l A 0x00 (MSB), £ PMS161 EN 0
mov hb@RAMIndex, a; /I #4173 RAM (MSB)
mov a, 0Xa5;
idxm RAMIndex, a ; 11 ¥ BN EAE O n#b iy 0x5B 1 RAM
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o PMS161
1® paoaux 5 ik OTP KT fLH
xch M SN 5 RAM 22 1] 52 #  4
Hlt:  xch MEM;
é;j:f : MEM<—a,a<—MEM
ZRMMAREN:  Z: [AAR],  C: [AE],  AC: [A%],  OV: [HE]
pushaf e RN A FEL AR Z IR S 25 A7 % B A7 2 HE R T8 R I HEAR N A7
4 pushaf;
SR [sp] < {flag, ACC};
Sp <~ sp+2;
ZRWMAREN:  Z: [AE], C: [AE],  AC: [A%],  OoV: [H%E]
S A5 «
.romadr 0x10 ; 11 AR S5 FE P N 1 Bk
pushaf ; 11 ¥ BN A8 A A B RS B A7 28 A s A7 B MR N A7
/)i ey e d
I Wi RS2
popaf ; 11 P e R 3 A7 B A [R1A7 21 BUm s AR R AR S B 7 4%
reti ;
popaf P HERR TR 15 DI HEAR N A7 B0 B 4% 2 B IN#8 A AR B HIRS T 748
. popaf;
iR sp < sp-2
{Flag, ACC} < [sp];
ZRMbrEN:  Z: [=em],  C: [%Zml, AC: [%=®m], OV: [5Zm]
ldtabh index | {1 Z5[/E )y OTP HiHbbk ¥ OTP 17 i 2% 1) 7 1 B i O R N3 Zom gs . T35 2T
BIHATIX—$8 4
. ldtabh index;
5%, a < {bit15~8 of OTP [index]};
ZWPRREN:  Z: [AE],  C: [A%],  AC: [AE&],  oV: [FE]
R«
word ROMptr ; Il £ RAM € X OTP Hifg%t
mov a, la@TableA; /I &% OTP TableA 8% (LSB)
mov Ib@ROMptr, a; / ¥fa% /7% RAM (LSB)
mov a, ha@TableA; // f&x OTP TableA 54 (MSB)
mov hb@ROMptr, a; // #4555 RAM  (MSB)
ldtabh ROMptr ; I SRR A2 2 nds (ACC=0x02)
TableA : dc 0x0234, 0x0042, 0x0024, 0x0018 ;
ldtabl  index EFZEGIEN OTP [ttt HA OTP M A7 fEas AR =15 S dE st U BN B Bonds . 52 2T Y

(B PATIX 454
Fltn.  Idtabl index;
. a ~ {bit7~0 of OTP [index]};
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R bRES . Z: TAZ],  C: [A%],  AC: [4AZ],  oV: [HE]

N FH a1«

word ROMptr ; Il £ RAM 3 X OTP Hyfg%t

mov a,la@TableA; // 55 OTP TableA 84 (LSB)

mov Ib@ROMptr, a; /I #4577 %] RAM (LSB)

mov a, ha@TableA; /I ¥ OTP TableA 84l (MSB)

mov hb@ROMptr, a; // ¥+ 13 RAM  (MSB)

dtabl ROMptr ; I R RN B ngs  (ACC=0x34)
TableA : 0x0234, 0x0042, 0x0024, 0x0018 ;

7.2. HRZHHKRS

add a,l Fer BIEE S5 ZmesARin, A5 AN Znes

i 4n: a, 0xOf ;

. a < a+0fh

ZEMEIbREL:  Z: [%m]),  C. [%=Z5gml, AC: [=Em], OV: [%Z5n]
add a, M  RAM 5 R n#sAihn, SR04 BN Rinds

pun a, MEM ;

¢ a < a+MEM

MR EL:  Z: [%m]),  C: [=5ml, AC: [%ZEm], OoV: [Z5m]
add M, a B RAM 5 Rim#sAiin, SAE44 RN RAM

Fltn: add MEM, a;

48, MEM «— a + MEM

b EAL:  Z: [Zsgm],  C: [%sgm)], AC: [%gm], OV: [5Z5m]
addc a, M B RAM. BUNZs DA AN, SRS BN RN gy

Bltn: addc a, MEM ;

8. a—a+MEM+C

bR EAL: Z: [Zsgm],  C: [%Zsgm), AC: [%sm)], OV: [5Zm]
addc M, a F RAM. B LA AR N, AR5 45 ST RAM

#tn. addc MEM, a;

8. MEM<—a+MEM+C

bR EN:  Z: [Zsgm],  C: [%Zsgm), AC: [%sgm], OV: [53Zim]
addc a B Bhnas SHEALATIN, ARG S RN Bnas

ffl4n: addc a;

éﬁ : a<a+C

ZRMEbRES:  Z: [=ZEm],  C: [%ZFml, AC: [=ZEml, OV: [%Zin]
addc M F RAM 53674, SR 545 RN RAM

4. addc
MEM < MEM + C

4]

MEM

SFMARIbREN:  Z: [35gn),  C. [3#mil, AC: [%fmi], OV: [Z#]
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nadd a, M # B 72 24MD) SRAMARNN, SRJGHESE BN B inds
#: nadd a, MEM;
3. a — Ta+MEM

SEMIAREAL:  Z: [35m),  C. [35m),  AC: [3Z5gmil, OV: [350i]

nadd M, a HERAMIK G7IZH (2%MT) 5 ZUnasAin, SAEHLE RBMARAM

4. nadd MEM, a;

ZH. MEM —~ TMEM+a

TR EN:  Z: [%Zm],  C: [%Zi#m], AC: [%Z&m], OV: [

sub a, | SINEEOL BB E, SRS HEAE SN RN

Bl4m: sub  a, OXOf;

i, a < a-0fh(a+[2" scomplement of Ofh])

ZRWMPbES: Z: [Z#gm], C: [%Z#wl), AC: [%Z#mW], OV: [%Zim]

sub a,M Zn#ik RAM, SR 54 BN Bn s
4. sub  a, MEM;

Zif: a < a-MEM(a+[2" scomplementof M])
SRS Z: [ZFm),  C: [3%Z#m),  AC: [ZEml, OV: [35#mn]
sub M, a RAM & Rn4%, AR IEEIRIA RAM

Bl:  sub  MEM, &;
i, MEM < MEM -a ( MEM + [2’'s complement of a] )
TR PAREL . Z: [ZRm),  C: [%Zm), AC: [%Zgml], OV: [5%Zm]

subc a, M RINEREL RAM,  FRRGEAL, SR JEHEEE RIS SR04

#ltn. subc a, MEM;

#H. a—a-MEM-C

MR EN:  Z: [Zwm),  C: [=@m], AC: [%Z®m], OV: [%Zm]

subc M, a RAM & 2028, PRGN, SRJEIE45 RN RAM
ltn:  subc  MEM, a;

8, MEM«— MEM-a-C
bR EN:  Z: [%Z5m], C. [&ZFm], AC: [ZEm], OV: [%Zim]
subc a USRI AL, ARJEHESE RN BN

. subc  a;
8. a < a-C
ZRMPIkREN . Z: [%Z52m],  C. [%@m], AC: [%Zm], OV: [35n]

subc M RAM JR3EAL, SR fEHEEE AN RAM

. subc  MEM;

558, MEM «— MEM-C

SR PARES . Z: [ZRm]),  C: [%gm), AC: [%Zgml], OV: [5%Z5m]

inc M RAM 11 1

Bln: inc MEM:

4. MEM «— MEM + 1

MR EN:  Z: [Zwm),  C: [=Z@m], AC: [%Z®m], OV: [

dec M RAM ¥ 1

. dec  MEM;

45i%: MEM «— MEM -1

SbsEAL:  Z: 2],  C: [32sgm),  AC: [%sm], OV: [ ]

clear M %K RAM 5 0

Bl: clear MEM;

ZE8., MEM < 0

MM ES: Z: [AE], C: [AE],  AC: [AE],  OoV: [A4]
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7.3. BBEHRES

sr a Fmastia®, L7 BAEHNO
Bl sr a;
49, a(0,b7,b6,05,b4,03,b2,01) — a (b7,b6,b5,b4,b3,b2,b1,b0), C — a(b0)
TS Z: [AAR],  C: [Zm], AC: [A4],  OV: [4A4]
src a Zhnamniti®, AL 7 BANEAARELL
Fltn: src a;

4. a(c,b7,b6,b5,b4,b3,b2,b1) — a (b7,b6,b5,b4,b3,b2,01,b0), C — a(h0)
L EN:  Z: [A],  C: [%Zm], AC: [A%],  OoV: [A4F]

sr M RAM MIfi4i#%, L7 AEANO

Bln: st MEM;

459 MEM(0,b7,b6,b5,b4,b3,b2,b1) — MEM(b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM(bO)
TR EL . Z: [AAR], C: [Zml], AC: [A4],  OV: [A4]

src M RAM MG 45 %%, A0 7 # NHEN AR EAL

HlH:  src MEM ;

453 MEM(c,b7,b6,b5,b4,b3,b2,b1) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(bO)
M ES: Z: AL C: [Z#gml, AC: [A%],  OoV: [4A%]

sl a RN AR, L OBAENO

Blm: sl a;

. a (b6,b5,b4,b3,b2,01,00,0) ~ a (b7,b6,b5,b4,b3,02,b1,b0), C ~ a (b7)
AR EN . Z: [AAR], C: [%Zml, AC: [A4F],  OV: [4~4]

sl a RINBMIALLEFE, AL 0 BNHENARELL

filtn: sle a;

49, a (b6,b5,b4,b3,b2,b1,00,c) — a (b7,b6,b5,b4,b3,b2,b1,60), C — a(b7)
ZmbsEL: Z: [AE),  C: [Zgml,  AC: [A%],  OoV: [A4]

sl M RAM i e#%, A0 BAENO

Bltn: sl MEM;

455 MEM (b6,b5,b4,b3,b2,b1,b0,0) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(b7)
SZmPIbsES . Z: AL C: [Z@m), AC: [A%],  OoV: [4A4]

slc M RAM [IRL /RS, A7 O FE NI AR AL

Blhn:  slc MEM ;

458, MEM (b6,b5,b4,b3,b2,b1,b0,C) < MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM (b7)
TR EN:  Z: [AE),  C: [Zgml],  AC: [AE],  oV: [A4]

swap a S mE 4 AL 5K 4 67 B

fln: swap a;

4. a(b3,b2,b1,b0,b7,06,b5,b4) — a (b7,b6,b5,b4,b3,b2,b1,b0)
ZmpIbs &S Z: [AE], C: [A%],  AC: [A%F])], OV: [4%]
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7.4. BEBERKRS

and a, |l SIS AT RN BE AT IZ 4R AND, SRJ5 1045 RARER B ings

filtn: and  a, OXOf ;

i a — a&O0fh

bR g Z: (=M,  C: [A%],  AC: [A4],  OoV: [44]

and a,M ZUNEA RAM $UUTIZ4E AND, SRJ5 045 RARTE R 2 nas

B4 and  a, RAM10 ;

i a < a&RAMI10

TR PARES . Z: [ZRm],  C: [A%],  AC: [A4],  OV: [A4]

and M, a ZUN%E A RAM T84 AND, SAJGIE4 515473 RAM

4. and  MEM, a;

455, MEM — a & MEM

b ENL:  Z: [Zm], C: [A%], AC: [A%],  OoV: [A4]

or al ZUMER AL VB IEHATIZH OR, ARG IE45 AR 2 2 ngs

Bltn: or  a, OXOf ;

il a < a|0Ofh

TR PAREA . Z: [ZRm],  C: [A%],  AC: [A4],  OV: [A4]

or aM ZINEEF RAM $UATIZ 5 OR, ARIGIES: RARLES] 2o

4. or  a, MEM;

4. a« a|MEM

SRMMbsES . Z: [ZEm),  C: [AE],  AC: [AEF], OoV: [A4]

or M,a ZNEsA RAM $UUTZ 4 OR, RJ5 1045 RARAEE] RAM

Bl or  MEM, a;

8. MEM < a|MEM

RS EM:  Z: [Zm],  C: [A%],  AC: [A%F],  oV: [4A%]

xor al Zn#s AT B BHEHATIZEE XOR, SRIGHE4E AR 2 B hnds

4. xor  a, OXOf ;

8. a <~ an0fh

TR EN:  Z: [%ZEm], C: [4A%], AC: [A%], 0oV: [474F]

xor 10, a FUMEEA 10 FAHMATZHE XOR, R LR 10 FiFds

fltn: xor pa, a;

i pa<a’pa; [/l pafport A VIR A

MR ES: Z: [AE], C: [A%],  AC: [A%]), oV: [A%]

xor a,M SR RAM #4725 XOR, SR G045 RARLE B 2 0o

Blhn: xor a, MEM ;

8. a — a”RAMI10

Wb EM:  Z: [,  C: [A%],  AC: [A%],  oV: [4A%]

xor M, a ZINEsA RAM $UUTZ 4 XOR, SRJ5 104 RARAEE] RAM

#il4n: xor MEM, a;

4%, MEM — a » MEM

ZEWbREN:  Z: [ZEm],  C: [A%],  AC: [A%],  oV: [474]
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not BMERPAT L AMBIEE, 5 RAE B A
Fldn: not a:
éﬁ%: a < ~a
MR ES:  Z: [%ZEm], C: [A%],  AC: [A%E],  oV: [H%]
INAZERER IR
mov a, 0x38; // ACC=0X38
not a; /I ACC=0XC7
not RAM $4T 1 #MBiE &, 451 AHE RAM
. not MEM ;
Z&x. 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 FMEIPAT 2 *MYISH, 25 T RNy
Bl: neg a;
9. a <—alf) 2 #MY
ZRWEIbREN:  Z: [ZFEm], C: [A%],  AC: [AZ], oV: [4H%E]
IS FH e -
mov a, 0x38; //ACC=0X38
neg a; /I ACC=0XC8
neg RAM $ 47 2 #Midiz 5, 45 FE RAM

4. neg  MEM;

i, MEM < MEM [¥) 2 Mg
RIS Z: [ZRm],  C: [AAR],
N A -

AC: TAZ],  OV: [4A%]

mov a, 0x38 ;
mov mem, a; // mem = 0x38
not mem ; /I mem = 0xC8
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comp a, M ELis 2 N2 A1 RAM (1) A 75
fl4n: comp  a, MEM;
iR, BT (a- MEM), JEE kR E4T Flag.

RYWEbREL:  Z: [%5Em],  C. [=FmW), AC: [%#EWi], OV: [

IAZERER 7R
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; [/ICiEHiEY 1

comp M, a L 228 F1 RAM I %%

Hlhn: comp  MEM, a;

. ST (MEM -a), JFEhrENL Flag.

MR EN . Z: [Zgm],  C. [%Zsgml], AC: [%Zi#mi), OV: [%Zi]

7.5. fIBHKERES

set0 10.n 10 AL N R HAT

fitn. set0 pa5;

ZE9. PA5=0

ZRMMbEES: Z: [AE],  C: [AE],  AC: [AF], OV: [A7F]
setl 10.n 1O THIAL N i B A

filtn: setl pa.5;

g PA5=1

ZRMMbEES:  Z: [AE],  C: [AE],  AC: [AF], OV: [A7F]
set0 M.n RAM {67 N #4 0

l4n: set0 MEM.5;

558, MEM 2550

TSN Z: [AE]),  C: [AE], AC: [AE], 0oV: [1F%]
setl M.n RAM {67 N #4 1

l4n: setl MEM.5;

i, MEMAZ5 M1

MM ES: Z: [AE],  C: [AE],  AC: [A], OV: [A4]
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swapc 10.n SMIAREAL: [AAR] Z
RIHYEG 1 GESHHD -

setl pac.0;

setO flag.1;
swapc pa.0;
setl flag.1;
swapc pa.0;

RTER 2 CESHND -
set0 pac.0;
swapc pa.0;
src a;

swapc pa.0;
src a;

[=2fml C [A%] AC [£%] oV

Il B PA.O 1E R

/Il C=0
Il 1% C 25 PA.O (hi#E) , PA.0=0
/Il C=1

Il % C % PA.O (fi#fE) , PA.O=1

/I &8 PA.O 1ENEIA

Il 52 PA.O HIMESS C (hidffE)

Il 3 C #8474 ACC 1 7

Il 52 PA.O IfESZS C (FIER(E)
Il HB3HE C #Ahigy ACC 6L 7, E—A> PA.O I{E %5 ACC K17 6

7.6. FHEBERES

cegsn a, | i R hnas 5oL R s, R FER, BB T 482, REMMEES (@ —a- [

. ceqsn  a, 0x55 ;
inc MEM ;
goto  error;

459, {4 a=0x55, then “goto error’; 7, “inc MEM”

RS Z: [RZFEW],  C: [REmWm], AC: [%Fml, OoV: [%#m]

cegsn a, M L B n#s 5 RAM, G2 AF, BBk F—484. EMEES (@ «—a- M)HHE

Blhn: ceqsn  a, MEM;

sEH. B a=MEM, BT F—4M484

RS Z: [RFEW],  C: [RFmW], AC: [%Fml, OV: [Z#m]

cnegsn a, M| LUEG BN A RAM IOME, I RAHHERBEE T — %484 . HrEdE @ < a- M)

4. cnegsn  a, MEM;

g R a=MEM, B3| —4%384

MR bREN:  Z: [%5gm],  C. [3#mil,  AC: [%fm), OV: [

cnegsn a, | oAt NS AI S RIEORME, WERAAHSE SRR~ — %44, &S @ < a-1)
fil4n:  cnegsn  a,0x55 ;
inc MEM ;
goto error ;
i R a#0x55, )5 “goto error’; EN, “inc MEM”

RFMARIbREN:  Z: [%5gn],  C. [X&mil, AC: [%fmi), OV: [
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t0sn 10.n W10 Mg 0, Bhid F— 154

Blhn: t0sn  pa.5;

ZE3: Wi PAS 20, B F—14ME4

ZREWbREL:  Z: [A],  C: [A%],  AC: [A%], OoV: [41%]
tlsn 10.n WE 10 WigE M2 1, Bt F— 154

fi4n: tlsn  pa.5;

ZE: R PAS 2 1, B T —MES

ZmbsEL: Z: [AE], C: [A%E],  AC: [AE],  OoV: [1%]
tOsn  M.n W RAM Hfa A2 0, Bhid F—AME4

Bl4n: t0sn MEM.5;

i W MEM HI4L 552 0, Bkt F—AM4E4

SRMMbRES:  Z: [AE],  C: [AE],  AC: [AEF], OoV: [A4F]
tlsn M.n WHE RAM fIf e 1, Bt F—14M 84

4. tlsn MEM.5;

i wH MEM W67 552 1, Bkid R —1ME4

ZRMMbRES: 2o [AE],  C: [AE],  AC: [AE], OV: [A4]
izsn a BmEsm 1, #HEMEHEL 0, Bhid T —1 14

Blt:  izsn a;

i a < a+1, #a=0, Bkt F—1ES

TR SN Z: [%Z5gm),  C. [%=Zsgm), AC: [Zm], OV: [ ]
dzsn a BIMER 1, #EMEHEL 0, Bhid N —1M 4

Bln:  dzsn a;

i, a < a - 1, #a=0, Btk F—1M4ES

ZRMbR SN Z: [%Z5gm),  C. [%Zsgm), AC: [Z#m], OV: [Z ]
izsn M RAM fil 1, # RAM ¥iffi/2 0, #kid F—"14a4

Bl4m:  izsn MEM;

4. MEM < MEM+1, # MEM=0, Bkl F—4 44

SRR ES . Z: [%Zm],  C: [=Z@m],  AC: [Z#m], OV: [Zm]
dzsn M RAM Jik 1, # RAM ¥i{E/2 0, Bkid F—/ME4

#tn:  dzsn MEM;

4. MEM < MEM-1, # MEM=0, Btid F—/4ME4

MR EN:  Z: [ZFm]), C. [Zgm), AC: [Zgml, OoV: [%Z¥m]
7.7. RGEHIKRS
call label PRECR A, Huhibmr DL 43 2 8] (AT — sk

Fltn:  call  functioni;

i [sp] < pc+1

pc < functionl
sp < sp+2

ZRMMbRES:  Z: [AE],  C: [AE],  AC: [AF], OV: [A4F]
goto label R\ bk, bk T DU 4 A (A AT — Hodik

Fl:  goto  error;

ZEE. BB error JE4ESEHATIE T

MM ES: Z: [AE], C: [AE],  AC: [AE],  OoV: [A4]
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ret | S RUEHE ) B R n4s, ARSFIRIE]
filh:  ret Ox55:
5. A < 55h
ret;
SHWMbRES: Z: (A%, C: (A%l AC: [A%],  OV: [A7%]
ret A BR ER 1 FH ok [ SR
Bln:  ret;
il sp <~ sp-2
pc ~ [sp]
TR EN . Z: [AA], C: [A],  AC: [AE], OV: [H4]
reti AT IR 25 FE 7k [0 B SRR Y . ERXTRAPITZ G, W ashiE .
Blhn:  reti;
MR EN:  Z: [AE],  C: [AE], AC: [4A%], OV: [H%E]
nop BAEATEN AR
BlH:  nop;

ZiR: AR
ZEMPbES:  Z: [A%),  C: [A%), AC: [44],  OV: [44]

pcadd a H AT BIFR P oS08 n SR a2 N — MR s

.  pcadd a;

i pc < pc+a

bR ES . Z: [A%], C: [A%],  AC: [4A%],  oV: [41%]

J3 F 451«
mov a, 0x02 ;
pcadd a; /I PC <- PC+2
goto errl ;
goto correct ; I k3§
goto err2;
goto err3;

correct: I BEEIX 5

engint FOVF 4= b

. engint;
gEEL BRI IE R FPPO,  LUME HEAT IR %
MR EN:  Z: TAA],  C: [A%],  AC: A%l ov: [A%]

disgint AR 1A b

Bilhn: disgint ;

g% X3 FPPO [ R W B R A8 B4, oV AT h iR 2%
SHMMbRES: Z: [AE],  C: [AE],  AC: [AE], OV: [A4]

stopsys R4ifE L

. stopsys;

gER . IR RGBS R S8

SRR SN Z: [AA],  C: [A%],  AC: [A%E], OV: [H74]
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stopexe CPU E1k. FTf R as BSR4k 2 TAE IS . H & RGN Bl gds H DAY 8 DA

Blhn:  stopexe;

il EERGEH A, FRAREFEG S TR

TSN Z: [AA],  C: [A],  AC: [A%&], OV: [H74]
reset BALEA B P, Has TR 5 2 AL ]

fl: reset;

i AT AL

Zmbs S Z: [AE], C: [A%E],  AC: [AZ],  0oV: [1%]
wdreset SALE T

Blin:  wdreset ;

gk HAET

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

7.8. HBAPITRESZR

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

2 A i _
LR Py ceqgsn,cneqsn, tOsn, tlsn, dzsn, izsn
14N FoAt
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7.9. ROEIRELR
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 |cleer M - - - - |sra - 1Y | - -
src a - Y| - - |sr M -l Y| - - |src M - Y | - -
sl a -lY ]| -|-|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 - - - - |swapc 10.n -y | - - |cnegsn a, | YIYI|YI|Y
chegsh a, M Y|Y!|Y]|Y |naddM,a Y|Y!|Y]|Y |nadda, M Y|YI|YI|Y
comp M, a Y|Y]|Y]|Y |compa M Y | Y| Y| Y |ldabhindex - - - -
Idtabl index - - - -

7.10. BIT X

fr bk RfEE AE RAM X k() 0x00 %1 0x3F.
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8. giEIi(Code Options)

pril privti= 3 ik
I OTP W&, F2FA LRI

Securit —
y 2 i OTP AN, F2H 1T Uiz HY
Disable 12 H EMI A4k ik 1
EMI
Enable RGN Bl 2 R O B LIRS FE 4T EMI PERE
AS_CS BLE 5 B PAT/CS Nfdsi CS
PA7_Sel
As_lO fic & 5] j PA7/CS 4 PA7 10 5] i
LVR 16 % 4.5V, 4.0V, 3.75V, 3.5V, 3.3V, 3.15V, 3.0V, 2.7V, 2.5V, 2.4V, 2.3V, 2.2V,

2.1V, 2.0V, 1.9V, 1.8V

PA.O Inten.0 / intrq.0 AT PA.O thiky
PA.5 Inten.0 / intrq.0 AT PAS Hllfi ((FEZAZFF)

Interrupt_SrcO

9. FHEREEM

I EEATHEEEF P LS PMS161 271 1C INF 3 40 5 JU I — Lo b

9.1. ff IC

9.1.1. 10 5| K EHMEE
(1) 10 1EAEF i A

& IO ERNEFEAN, Vin 5 Vil FEAL, SBEE B ESEERN, EES Vih 5ME, Vil Bk E
bSRIEN
& N LA PHAEEREE R . RS 5 e R AR S, AR E el
(2) 10 VENETH NFIFT TF e i oh g

& HHI0 NEmA
¢ [ PADIER % /78%, KX MR 1

(3) PA5 X'E N PRSTB #ii A\ 5|
& UE PAS fEfIAN

¢ %% CLKMD.0=1 KkJ5 H PAS £ PRSTB %A\ 5|H
(4) PAS5 1 Ak N0 K G 28 5% 1 & 490 uli o T %

& UFEAHE PAS 5KSLZ R H B >330

& NREEAMH PAS fERNHIA
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9.1.2. i
(1) (B RER — b R T
BB 1 BT INTEN 24238, FF 8 75 200 vh ) bl 1or
WU 2: 5 INTRQ 74748
B 3. FREFF, [ ENGINT #54 it CPU K iohaE
4: HrsepWi. PWIRAEE, BRI TR

IR 5 YW RRF AT e, IR E R
*E LR, T{E ] DISGINT $54 3¢ H1 il i
* BRI TR AL, AT PUSHAF 484 KR 47 ALU il FLAG ZFfr2s tkl, IR7E
RETI 2 /i, 18] POPAF 6485, SBIF:
void Interrupt (void) /I HlikAIE, BRAFB R
{ I AZEN DISGINT HRRAS, CPU A %52
PUSHAF;

POPAF;
} I RGHEBMAN RETI, HFHAT RETI 524 K E F] ENGINT KPIRAS.
(2) INTEN, INTRQ #HE¥IHME, Frlh B EH A Wrar, — 2B 552w 5l

9.1.3. REHhERE

FIH CLKMD #f74% Al Ul R e Bl TEVER, ARAETIEAR SN SR80 R BRE N SRR Bl
A BERE DI R B IR, N iZ5EH] CLKMD a7 a3 I REE AR, SR )5 FHEd CLKMD 25 4745 5% M)

A BB R  o
* fil—: ARG B ILRC PI#e3] IHRC/2
CLKMD = 0x36; Il V1% IHRC, {H ILRC AZ{#H]
CLKMD.2= 0 Il BB A AT SG T ILRC
* RIS ILRC Y)#:3] IHRC, [FR ¢ ILRC
CLKMD =  0x50; /I MCU £3EHL

9.1.4. HHEMEN., MEMEIH
M ILRC RN, BB K.

9.1.5. TIMER %

ME $INTEGS BIT_R B GXJ2 IC BRMED , H ke T16M tH4ids BIT8 f= A, #7 T16 i1%(M 0
Frug , MEE— R B 7R TR 0x100 R4 (BIT8 M0 #] 1) , 28 Ik Wi7E 1143 0x300 i & E (BIT8
MO F L) o BTBLEE BIT8 & ih%k 512 A . 15 R, WA W ER g% TI6M tH &8s, W —
P Bk AE BIT8 M 048 1 If 4=
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WHRBEE $INTEGS BIT_F (BIT A1 20 fihk) 1 HE T16M 1153 BITS F=4E i, W T16 1141
MBI ELE] 0x200/0x400/0X600/ -+ B K A T . PP ieE INTEGS A& A I, tigiEmEhER.

9.1.6. IHRC
(1) IHRC B 2 A1 FGES% &% bE kAR 7 I AL E -

(2) Wk IHRC I}, ANEF % B L& ZIskib & COB £ %15, EMC [T #E N IHRC (R A 52 . dnif
EHBEATRUET IHRC, MATEEEEE IHRC FISEBRITR AT BE 2 I 22 18 RS Y o 38 &) 285 e Ao

=AM
(3) P A 2 BORHIE L — B AAE COB ZIk el QTP I o L) R H 6 XA 5 LA 1 54T
(4) P AIRYE B SR e B, Filin, ALK IHRC SR FSE BB i 0.5% 3 1% LAk i 24 () SEFrsii 4 B

PRI,
9.1.7. LVR
LVR 7KF BRI FRAEAR 7 G RE I EAT o 3 A0 20045 45 50y L AR AR A L H ok # LVR, A ik iy
PlAsE TIE.

NI ARSI A H R LVR 7KV 3EE B
RGN B VDD LVR
2MHz > 2.2V > 2.2V
AMHz > 2.5V > 2.5V
8MHz > 3.5V > 3.5V

*8: LVR kB &¥

(D) REHIC EWiLsh)s, %E LVR (1.8V ~4.5V) F 2B

(2) ATLABEE 27728 MISC.2 N 1 4 LVR K], {E IR RiAf R Voo FERAR TAEHEELLE, 50 1C AT TAE
ANIEH

(3) 7E HIEL 3\ stopexe FH LS stopsys T, LVR DJBETLAL

9.1.8. RXFIE

PMS161 [k~ PA3, PA4, PA5, PA6, VDD 1 GND iX 6 4~&| i,
1518 ] 5S-P-003 5 LA [ ARAS FE s PMS161 SZF5 s F(3S-P-002 5.2 AT IR A B AR I HRFRESR1Z S A )

® 4kf (MCP) HifEMUGES: (On-Board Writing) 1A 5% FEL S A FRLIAT A0 ¥ 725 S 091
(1) PA5 (VPP) #lfitiT 6.5V,
(2) VDD WEEE T 9.5V, iR R4S HIR B Al k4] 20mA.
(3) JAhbeESI (GND B4 KIfLE VDD MH
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o PMS161

”_PADAUK 5 filr G OTP RALH il

TP BATHALERE A 0 T & B sRAE R R, 34 7o e r B AN e iR e A, AN i
F L

9.1.8.1. 5S-P-003 3% PMS161 5

i 5S-P-003 k¢ PMS161 [ FTA & 2E# 75 ERFIRFERY, H2 T kLA PMS161-S08B kst Afsil, HAth
BT AEM “package setting” FLTH AT Jumper7 Bk 5L RIA .
1. PDK £y

IDE HEHR 4% )5 il convert to package, J7T4%5% PDK # A package setting 7 [fl, fE package ik
Tk %A [PO03]JGE 4% (1325, /2J3%k O/S test only program pin, ffiil/a)i% VDD/PAS swap £, ik IC
R A B, ARAE A8 AR B PDK S0, BIES %K 19, F 20,

o
Load File ‘PMS1617 |Check Sum : B8xC51068
ﬁ C:\UsersiXinda_PC\Desktop\Project1iProject1.
PDK
Blank Check Convert Verify
Da EY TV VIV VP TSP T Y- ¥y
B [P syi Convert Toal X Mo Set
(8] | L Security 7/8
| To Package I Limit Count |

Rolling Code B To New IC ‘ MTP Key Trim |

gy +1

Other Func ...

Ch
e Check IC ... B):JPF

B2 hworrwwonyare wzrouyrwedB ) D JJP7

WUGG(POB3E) -JP7 NS08A(PO03) - JP7
Read & Search WSO8B(POO3):JP7 E2NB8{P0O3) - JP7
E N2HB6(PBR3) 1IP7 HUBG(PBB3 ) = JP7

19: Convert PDK

©Copyright 2023, PADAUK Technology Co. Ltd Page 76 of 80 PDK-DS-PMS161-CN-V004 — Feb. 9, 2023



4)'
<@ o‘

PADAUK

PMS161
5 g OTP 2RAYE AL

Package Setting

Package S08B[PO03

Ic PMS161_ =

-

S08A(P003B)
JUMPER S08B(P003B)
2N08(P003B)
. 2N06(P003B)
IC Shift 1 |UDB(POO3B)

0/S Mask-R |2NOG[PD03]
UDG[P003)

ofs MaSk"-[ S08B[POD3 ]
ETYTT T —

0}5 Test Select

2 " Enable All PIN

@ Only Program PIN

3 I onboard Program

¥ ¥DD { PAS Swap on JP7 adapter

0K | Cancel

X
& [Pas -] 1 8 [Paa -] P

I OiS [any 2 7 m ~

~ VDD -] 3 6 [Any oS
= GND 4 5 [Pa6 o

P 055 fany ] Any v

4 [any -] By -] F
=3 Any Any =3

= [any -] by <]

4 [any -] [y -] F

7 oss |Any [y -]

= Any [any -] &

7 Any [any -] P

I— Any Any I—

& 20: PMS161-S08B 7F P003 R4l &

2. BRFATE I IPT BhL

2

IC_PA4

4

IC_PA3

IC_PA6

PO03

JP7

IC_PA5 1
3
IC VDD 5
IC GND 7
9
1
13
15
17
19
21
23
25
27
PA3 29
PA4 31
PAS 33
GND 35

20

22

24

26

28

30

32

PAO

PA7

PAB

36

VDD

K 21: {#H PO03 I, PMS161-S08B JP7 Bk 5 F K|
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¥

<@ o‘

vE: £ PO03 K BkLry, VDD 1 PAS 752 H i, EBEskas VDD 5] JHER R IC PAS 5|1, K32 PAS 5]
JE#E3] IC VDD 5.

3. F TR O IE THI i )88, #2718 IC ready J& B AT Bt .

9.1.8.2. 5S-P-003B %23 PMS161 Fik

1. ffiH 5S-P-003B % PMS161 i, HA SO08A 4% Z k78 M0 jumper 36 JP2 (L &, 1ETHIKE S MM
NS AR, BIRTGesk . i HADE SR AR T AR, T Jumper7 BkZk. 2R okEL PMS161-S08B ke N
B, FHoAh 32 T 5 NAE R “ package setting” FLIE AT Jumper7 Bk 7 EN T . B E A0 22 ik

Package Setting *
Ic |PMS161_ - F ¥DD 1 8 [GND 3
¥ OIS [an 2 7 [a Vv ors
Package S08A[P003B - L Y
NRAIDON3E o PAB 3 6 [Pad [
S08B[P003B
JUMPER I: v PAS 1 5 [Pa3 [
_ 2NOG(PO03B)
IC Shift UDG(PDD3B) r Any Any I~
S08A[POD3) - -
0fS Mask-L |S08B(PO03) Any Any
ZN08(PO03) ~ Any Any r
0fS Mask-R |2NOG[POD3)
UD0G{P003] r Any Any r
0{S Test Select = pny -] Ay -
A
& Enable All PIN I~ "y fAny =
u Any An m
" Onhy Program PIN 4
m Any Any -
[~ On-board Program ~ Any Any r
[~ VDD } PAS Swap on JP7 adapter o Any Any r

22: PMS161-S08B 7F PO03B 4 k4H0 &
2. Besk A T IP7 Bk, i 23 Fios:
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IC_PAS 1 2 IC_PA4

3 4 IC_PA3
IC_ VDD 5 B
IC GND 7 8 IC PA8

9 10

ik 12

| PO03B | .

15 16

17 18

19 20

21 JP7 22

23 24

25 26

27 28
PA3 29 30 PAO
PA4 3 32 PA7
PA5 33 34 PAB
GND 35 36 VDD

K 23: {#if PO03B I}, PMS161-S08B JP7 k4 J5 34 &

VE: ¥ PO0O3B kask #sBk£kint, VDD Fl PAS 5558 H k.,

3. W TR TN IE T4 B, 275 IC ready J5 B AT RSk .

9.2. £ ICE
(1) 6L 5S-1-S01/2(B) fli Fdt. BUUMHEER LA T JLAA:

5S-1-S01/2(B) A X FF R 4 4 ILRC/16 F1 ILRC/64 [FIH5HI

5S-1-S01/2(B) AN 3 £ Timer3 1) NILRC M2 T fig

5S-1-S01/2(B) A3 #F PAS 4Kl

5S-1-S01/2(B) AN ¥ GPC_PWM, TMx_source, TMx_bit % code option
5S-1-S01/2(B) A L FE AT A ik 2 Th g

F 5S-1-S01/2(B)f LA, 4 GPCS #£$ Output £ PAO %t i, PA3 #ij i Tt &322 0
5S-1-S01/2(B) /N F#4fi H Timer2/Timer3 F L 28 s BhIR K ThRE, {2 6S-M-001 {)j BL4% ] LA 3
PiE PWM BB, B P ERF BT RS EE, A0 LR T b T e v e 55
BRANTF

5S-1-S01/2(B)f/i %4 1 ILRC M 55:0R IC ANE, HARZKME, HAZFEE KL 34K~38KHz.
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® RIS B PRE M BER TR AT IC A—FE; (i ESs: 128 NRGHEN;  1IC: 45 ILRC B4
® A1k A AR AN IC A—Hf

BIVHEHRE 5S-1-S01/2(B) PMS161
misc[1:0]=00 2048 * TiLre 8192 * Titre
misc[1:0]=01 4096 * Tire 16384 * Tire
misc[1:0]=10 16384 * TiLre 65536 * TiLre
misc[1:0]=11 256 * TiLre 262144 * Titre
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