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Ui
&  AEVENT AC AR R EFT ZRMIN o Fm] AR 3 28 N A T ANk 22 SR 51 51
& TRREZMWE: -20°C~70°C

ARG

1.5KW OTP f£/F N 17

96 T~ 15 Kl A7 it 4%

BT3RS 5 10 5] I il 5 oz e

— AR 16 it

PRI 8 it Has

—AMBEA L AR

6 ™ 10 S BHIFEH A b/ 4 FBHi% T

Bandgap H$Efit 1.2V Bandgap H &

YR B RC IR% 25(IHRC), WEMEAT RC 4R % #3(ILRC)
16 B LVR E7#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

AN T 3 1 A1 v B 5| B

B LDO A B 1k fh 5 ne 75

Y HEARIIFE(NILRC) EIN el stopsys

L B JBE ZBE JER R R R JNE R 4

* ¢ o0

1.3. CPU F§t

AP TARR

fefft 88 MHRHRS

KFB#R AT CRIEID 454

AR WOE I HER TR B AT HERIRE ({1 2 bytes SRAM 1105 — ZHERE)

Bl A7 HSCRR BN )4 - A, P et A it 8 B AT 228 = ] 452 3 A QR B 13 61 (index pointer)
|O Hhdik: LA A7 ity 1 1 2% [) AR 7.

® 6 6 O 00

1.4. HERER

JZ8P115-U06A: SOT23-6 (60mil)
JZ8P115-U06B: SOT23-6 (60mil)
JZ8P115-2N06: DFN (2*2mm)
JZ8P115-2N08A: DFN (2*2mm)
JZ8P115-2N08B: DFN (2*2mm)
JZ8P115-S08A: SOP8 (150mil)
JZ8P115-S08B: SOP8 (150mil)

® 6 6 6 0 0 o
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3. SIHIThREVLEA

PA4/TK3/CIN-| 1
GND/AGND | 2

F'ASITKDIINTDFF'RSTBNF'PI 3

6 | PA3ITK2/CIN-
5 | VDD/AVDD

4 I PABITK1/PATICS

UDBA (SOT23-6 60mil)

PA4|’TK3.-’CIN-I 1|
GNDIAGND' 2 |
PA&JTKZ’CIN-I 3 |

& I PASITKO/INTO/PRSTB/VPP

5 I VDD/AVDD

4 I PABITK1/ PATICS

U06B (SOT23-6 60mil)

o \/

PA4ITK3ICIN-
Z] PA3TK2/CIN-

6 I PANINTOITKA

3 PAGITK1

vooiavop [T]@ | [5] GNDIAGND PASITKO/INTO/PRSTBIVPP 1]
PATICS [Z] PAO/INTOITKA Pa7ICS [Z]
PAGITK1 [T 5] PAATK3ICIN- vDD/AVDD [3]
PASITKO/INTO/PRSTBIVPP [7] [T] PA3TK2ICIN- GND/AGND [4]
S08A (SOP8-150mil)
PA4ITK3/CIN- | 1 | | 8 | PA3ITK2CIN- PA4/TK3/CIN-
GND/AGND | 2 | | 7 | PASITKOINTO/PRSTBIVPP GND/AGND
PAOINTOITK4 | 3 | | 6 | PABITKI PAS5/TKO/INTO/PRSTB/VPP
patics| & | | 5 | vDD/AVDD PAG6/TK1
2NOBA (DFN-2"2mm)
PA4/TK3/CIN- [ | | 6 | PASITKO/INTO/PRSTBIVPP
GND/AGND | 2 | | 5 | PABITK1/PATICS
PAYITK2ICIN- [ 3 | [2] vooiavon

2N06 (DFN-2"2mm)

S08B (SOP8-150mil)

1] [Cs] pasmkzein-
2 | [7] paonnTorria
3] [[s ] parics
(4] 5| vooiavop

2NO03B (DFN-2*2mm)
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5| &

HBER | sy ik
e 3] T L £
O ) s A6, AR BE NS, 55
PAG / ST/ \(2) st 1
TK1 CMOS/ o~ NI NENTN . _ T SR G A
Analog 2G| RS DA B AR N, IR DIR IR, 1R padier FRAERRA 6 % A H BT
AT
L3 BT LA
PAS/ (1) %0 AL 5. IR B BOE MBI 58 R R AR
TKO/ 10 (2) filbsiiiig 0
INTO7 ST/ 1 (3) SMeli 0. b FhisFl F Moy 20 il fih % cp 4
PRSTB/ CMOS
- (4) S R E .
(5) FEEIHAER VPP 5.
e B T I £
o (1) 30 AL 4. TR e ARSI, 85 L5 TR .
PA4 ST/ |2 i 3
Eﬁ’ CMOS/  |(3) HEEm AL,
Analog 5| RS DAEE B AR, AR IR, 15 padier FAERRAL 4 < H BT
AT
e B T LR £
o (1) 30 AfL 3. AR e ARSI, 85 5 TR L.
PA3/ ST/ |@ s 2
;’Iﬁ’ oMos/  |(3) HaEm s,
Analog | %3 BIAT AR B VBN, /IR B, W padier 7SR 3 bR BT
AT
e B T L £
10 (1) 30 A0, AR ARSI, 55 5y TR L.
PAQ / ST/ |(2) SMERIiE 0. b THIA R WA mful 4 ol
INTO/ cMOS/  |(3) fildisiat 4
TKa Analog | BV LARCE SSBLIAA, AR, K padier S/7HHL O I HH T4

AIfig
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5 & \
AWER | mrmyn ##iid
10 S| BEE] LA -
PA7 / ST/ (1) G0 AL 7. AIREFR BT NN B, 55 BB b A B .
CS CMOS/ |(2) AMEHZAM.
Analog  |Z3IIFTLARLE Ny CS, s bIHEAL, 1#5H padier wif7 43 7 KB TRAIIRE |
VDD: #7 IEHL 5
VDD / VDD / AVDD: AL IE HL YR
AVDD AVDD |VDD & IC HiJ&, 1 AVDD JefdlliE i L ). 75 IC %, AVDD 5 VDD i
7t — 2 (double bonding), T #MBAFEIE T,
GND: H sk
GND / GND / AGND: #4471 s 5
AGND AGND GND 72 IC B35, 1 AGND 2l iFEEshE . 78 IC W3, AGND 5 GND

#AE —kd(double bonding), 14N A IE 51 .

EE: 10: fAfhth: ST: %Al k& 4iA; Analog: HHIAGIE: CMOS: CMOS HifILHEN,
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4. F’EBESEFMHE
41. BERRHESENY

NPT BB B AN, BT Vop=5V, fsys=2MHz 2 %A1 F3KA

5 iR wm/ME | BEUE | BKME | B %A
Voo | THEsE 2.2 5.5 v #Xﬁfﬁﬂﬂ%mﬁ% ‘
2.0 5.5 ZIRTF LVR A%
LVR% |f&HERNAZE -5 5 %
REGRT 5P (CLK)* =
IHRC/2 0 8M Vop 2 3.5V
fsys |IHRC/4 0 am hy | Voo Z 2.5V
IHRC/8 0 2M Vop = 2.2V
ILRC 40K Voo =5V
R 0.5 mA |fsys=IHRC/16=1MIPS@5.0V
32 UA |fsys=ILRC=40KHz@5.0V
0.2 VDD =5V
P S AT AR FLIA 0.1 Vpp =3V
lPo (fEf] stopsys fir %) 0.6 uA Voo =5V, NILRC Enable
0.3 Vop =3V, NILRC Enable
A AR FE R 2.1 Voo =5V
lps (fiiff] stopexe %) 0.8 uA |Vop =3V
*#¥H HRC
Ve |BINEHEE 0 01Vop| V
Vih | RHE 0.7 Vob Vbp \Y;
loo |10 HrHEEHI GEFHHD 18 mA | Vop=5.0V, Vo=0.5V
lon |10 #rth SRz IR CQEF i) 13 mA |Vpp=5.0V, Von=4.5V
Vin HINHE -0.3 Vop+0.3| V
Iing einy | 51BN L 1 UA |Vop +0.3=Vin=-0.3
Reh LHi 78 KQ |Vop=5.0V
RpL AN EN 70 KQ |Vbp=5.0V
15.76* 16* 16.24* 25°C, Vpp =2.2V~5.5V
Voo =2.2V~5.5V,
frre | IRUESE IHRC S * 15.20° 167 | 16807 | iz |-200C <Ta<70°C*
1460* | 16* | 17.40* Voo ~2.0V=5.5,
-20°C <Ta<70°C
fire |ILRC HiA * 40 KHz |Vbp=5.0V
fure | NILRC LIRS, 12.5 KHz |Vop = 5.0V
tint HH B fbk v 5 30 ns |Vpp=>5.0V
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5 Eii:pa BME | ARUE Hpr A
8192 ILRC |Misc[1:0]=00 CERIL
for | TIATABES R H 16384 cIoc.k misc[1:0]=01
65536 perio | misc[1:0]=10
262144 d | misc[1:0]=11
PR R LI [ 45 . .
twup R ] 3000 Tire | Titre 2 ILRC B i & Hf
tsep | RGITHLIN 8] 50 ms |@ Voo =5V
treT | AR AL ik TR 120 us |@ Voo =5V

R BHR B SHE, AR
RFPE LR SRR . 258 B PR SN BB, b o AR R AE GBIl BR (1 2 4 Y

4.2. xR AETEE

O  HHUEHHIE oot 2.2V ~5.5V (g KME: 5.5V) KTl 5 H
“RKHEAfEEE 5.5V, &S HIR IC.

O  HIANHLIE o -0.3V ~ Vpp + 0.3V

O  TAEIRAE -20°C ~70°C

O AR -50°C ~ 125°C

O  TRBEIRIE oo e 150°C

4.3. IHRC X5 VDD X ZMLKE (KR 16MHz)

Avg. IHRC Freq. vs. VDD
16.05
16.00 M
~N 1595
=
= 15.90
g &
L 1585 -
15.80
1575 T T N Ty T N TR N
2 24 28 32 36 4 44 48 52 56 6
VDD (Volt)
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4.4. ILRC #iE5 VDD < & HZE

Avg. ILRC Freq. (KHz)

41.0
40.5
40.0
39.5
39.0
38.5
38.0

ILRC Frequency vs. VDD

// —¢—Avg.\

2 24 28 32 36 4 44 48 52 56 6

VDD (Volt)

4.5. NILRC %5 VDD x & £ &

NILRC Freq. (KHz)

— e
o O N b

o N O

NILRC Frequency vs. VDD

w

f

e

e

2 24 28 32 36 4 44 48 52 56 6

VDD (Volt)
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4.6. IHRC MESHEERAMLE (B#ES] 16MHz)

Drift (%)

2.0
1.9
1.0
0.5
0.0
-0.5
-1.0
-1.5
-2.0

IHRC Drift

——VDD=5.0V

—=—\VDD=4.0V
VDD=3.3V

VDD=2.5V

——VDD=2.0V
‘k__u__n——l—ﬂ—n__._

20 -10 O

10 25 35 45 55 65 75

Temperature (degree C)

4.7. ILRC MR S5HEERAMLE

ILRC(KHz)

ILRC Drift
46
._/
2 /
42 f'_,-_.""__.—-.".—.-‘/
40 = ——VDD=5.0V
- /-/ —=—\DD=4.0V
v~ VDD=3.3V

z.:f% VDD=25V
36 ” —+—=VDD=2.0V
34 | 1 1 | | | 1 1 |

10 25 35 45 55 65 75

Temperature (degree C)
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4.8. NILRC iR 5EEXRAMEE

NILRC Drift
16
- 4_,_._,—4——4—’*’*’4’
el e e
= A0
N
x 8 — ————
d B %% [——VDD=5.0V| |
o) V/,,_,*/"" —=—VDD=4.0V
| VDD=3.3V [
5 VDD=2.5V| |
——VDD=2.0V
O | | | | | | | | |

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

Temperature (degree C)

49. TYEHR vs. VDD 5 &% 4t =IHRC/n (R L HE

> %k
paO [alf%(1s) =ik H P8l %% . ON: Bandgap, LVR, IHRC
f£H: 116 T2, I, ILRC, f#EThRE, H 10 5| HIREZS.

IHRC/n vs. VDD

1.4
——IHRC/2
12 H ——IHRC/4
—=—|HRC/8

1 H IHRC/16 —

IHRC/32 /
08 H

—+ IHRC/64
4 __=

0.4 —

Current (mA)
o
o

2 25 3 3.5 4 45 5 5.5
VDD (V)
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4.10. TYEHH vs. VDD 5 R GifT 4P = ILRC/n 5% 2 B 2% &

> &M
pa0 [AIfG(1s)mKHF#l#% . JEH: Bandgap, LVR, IHRC.
fE=H: 116 i3, Hl7, ILRC, f#iThae, H 10 5IHAE.

ILRC/n vs. VDD
40

—=—ILRC/1
35 | ILRC/4
30 | ILRC/16 J#f.f##,/.,, |
25 f#,f#ffﬁff’#'f_ o — =R
20

T/

15
10
o

D | | | | | |
2 2.5 3 3.5 4 45 5 2.5

Current (UA)

VDD (V)

4.11.10 5| LR FHPT b 2R

Pull High Resistor
85
84
83 ——RpH
82
81

4

79 1
78

77
76

Resistor (K ohm)

20 285 3.0 35 40 45 50 88

VDD (V)

Page 17



‘ I Seoe

5 filisE OTP K& B il

4.12.10 5|~ 5z FH BT dh 22 E

Resistor (K ohm)

74

Pull Low Resistor

72

“\—'\‘\—0—0\
70

L 2

68
66

——Rpl

64

62

60

2.0

2.9

30 35 40 45 50 55

VDD (V)

4.13.10 5| f% H B I3 I (lon) 5 E LR (o) B 2R B
(VOH=0.9*VDD, VOL=0.1*VDD)

loH (mA)

20

15

10

loH vs. VDD

——IoH

30 35 40 45 50 55
VDD (V)
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loL vs. VDD

2D

o | —=toL =
15 /
10 /

5 /

./

loL (mA)

D | | | | ] |
2.0 20 3.0 35 4.0 4.5 5.0 50

VDD (V)

4.14.10 5| %\ = MK B A BB (Vi Vi) B 28 E

Vih, Vilvs. VDD

Al ——Vih(ph off pl off)
—=—Vil(ph off pl off)
—4=Vih(ph on pl off)
w| == \il(ph on pl off)
—t=Vih(ph off pl on)
=o—Vil(ph off pl on)

Vih, Vil (V)

20 25 30 35 40 45 50 55
VDD (V)
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4.15. 32 H B (Ieo) FO1 48 HE EEL RS (Ips)

Current (UA)

0.20

0.16

0.12

0.08

0.04

0.00

stopsys power down current vs. VDD

i
— —e—stopsys -

1/

20 25 30 35 40 45 50 55

VDD (V)

Current (UA)

stopsys power down current vs. VDD (NILRC Enable)

0.6

0.5

0.4

0.3

0.2

0.1

0.0

20 25 30 35 40 45 50 55

—e—stopsys /

VDD (V)
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Current (uA)

3.0

stopexe power save current vs. VDD

25

2.0

—e—stopexe

1.5

//,//’

1.0

y///f’

0.0

4

2.0

25 30 35 40 45 50

VDD (V)

5.5
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5. ThREMER
51. BFHF - OTP

OTP (— IRV REF LT FEIF WAL HRAEIESAT AR P HE 4. OTP f2/7 A7 il LM, B8 %
i, TR, B2 )5, FPPO fI#IdaHih A 0x000 {REE%A ARG, Hi AL 0x010. JZ8P115
1) OTP FEF WAEA &N 1.5KW 41k 1 v, OTP A7 M HE“OX5EQ ~Ox5FF i 24 f#H, M 0x001 %] OxOOF
HIM 0x011 | OXSDF Hiuhl: 2% ] 42 1 7 B e 4217

Huhk ek
0x000 M+ FPPO &fi, goto /7
0x001 M PP X

Ox00F AP REFRX
0x010 b N L
0x011 PR X

0x5DF AP RFRX
OX5E0 REfEH
Ox5FF ARG
* 1: BFHNALEH

5.2. BIERF

JEHLR, POR (BRI A) RHTHEA JZ8P115, IEHIFHLEIIFHLES [EE 3000 4~ ILRC W& & . H
PUERE, 2 Or e IR R RE . JFUUN P 2 B, Hd tsee ML TE]

R, LHEA(Power-On Reset)lf, Voo U Veor HE, MCU A2t NFFHUIRES

Program
Execution

Boot up from Power-On Reset
2: bHEF
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5.3. EAMESE - SRAM

HARAT il T DO T LR . B T AR A, Bt A7t s o] LB R A7 U7 A Bt 4%, BUK
HER A AT«

HEMGRE SRR A7 it o BT, SERRAE AT S SR HERR IR BT A s, T P ATEE I B AT R SOHERIR IS, MR N
FEXHER I AED R AR ¥ RAE I, P AT DAEh 3 R A A

X RMERAF TR 210 5 a7l as 7T LU VRSO SR 1ok AR A sk o BIrA R 20 47 2 0T DA 1 B2
BHERE, XX T AT SR A RSN R . TR LR 8 A, JZ8P115 T 96 71 17
it 25 A AT LA 0 2 A7 HUH 2 fUA7 1L

5.4. I #sFINTBF
JZ8P115 A ME M. WElmEsi RC JR¥7 #5(IHRC) Al EKAE % 85 (ILRC), X MR 28 AT LA

i AP AE 4% clkmd.4 A1 clkmd.2 SR Jm . HLP AT DOEEEAN R ROIRZ 81 E 9 R GBI, - [R]ImT LI
B clkmd % A7 33 A0 2 AN R ORI EER o

R AR =hiliedii]
IHRC clkmd .4
ILRC clkmd.2

R 2: IRGHBH
54.1. AHEM RC fkF#=MNIES RC k=
JFHUE, IHRC A1 ILRC #ki% 4% 2 B al/a . IHRC JiRfeidid ihrer w7 783 A0E, IHHAHER] 16 MHz.

TEHE G AR AR ZE 0 1% AN HARHE)S IHRC FIAMR AR 2 DA He Y B TS AN A IR T s A V22 F% . i S
IHRC #iiZF1 VDD. R il & &% .

ILRC A 2 DA A T2, Ao A o 0 s R, P PR 22 S 1 AR A%, 16 258 ELUAL B UARP IR RS e
AT F R ZERAGHEIS 7 107 i Lo

5.4.2. IHRC &t
FERS Py A A, RERIUE K IHRC SR AT AT REAS A A, JZ8P115 4244 IHRC M AR Fix 44
25, RAEDIRERT CARH 7 IR P R BTG B8, RN XA a2 B SR P IR L
B A R R

.ADJUST _IC SYSCLK=IHRC/(p1), IHRC=(p2)MHz, Vopo=(p3)V
p1=2, 4, 8, 16, 32; FH UUIRMEA R R Gty
p2=14 ~ 18; F LLRZHEC v BIAS R A%, 16MHz /23 FH (13 4
p3=2.3 ~ 5.5; I LATEAN IR AR Ho I F RS HES %
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5.4.3.

IHRC SRR AEFI R GibT b
TEA P 9iFEREFR, IHRC SRR UER RGN 81 FETINER 3 Fis:

SYSCLK CLKMD IHRCR #id
o Set IHRC /2 = 34h (IHRC / 2) AR HE IHRC #:#EF] 16MHz, CLK=8MHz (IHRC/2)
o Set IHRC / 4 = 14h (IHRC / 4) Eopdis IHRC KE:#EF| 16MHz, CLK=4MHz (IHRC/4)
o SetIHRC /8 =3Ch (IHRC / 8) AR HE IHRC #:#F] 16MHz, CLK=2MHz (IHRC/8)
o Set IHRC / 16 = 1Ch (IHRC / 16) Eopdis IHRC K:#E3| 16MHz, CLK=1MHz (IHRC/16)
o Set IHRC / 32 = 7Ch (IHRC / 32) Eopdis IHRC E:#EZ| 16MHz, CLK=0.5MHz (IHRC/32)
o Set ILRC = E4h (ILRC /1) AR HE IHRC #:#%| 16MHz, CLK=ILRC
o Disable AN B IHRC A%k, CLK A

% 3: IHRC #1511

HH, ADJUST_IC 2IHUG K454, LMERGITIURREVCE RS0, B AAEEE A OTP Mm%,
IHRC FEREHERIFT 2T LUR, ERASHEIT 1. WERAIEE T ARRIEREHELI, JZ8P115/) &
GURSHEI NS M AF . PUN B AR BIESOT LS, JZ8P115 $04T thar & Ja (R :

(1) .ADJUST_IC SYSCLK=IHRC/2, IHRC=16MHz, Vpp=5V
JHLE, CLKMD = 0x34:
¢ |IHRC #%7E Vop=5V K ##ER] 16MHz, JfH IHRC #ibk 2 5 FH 1)
& Z4N 4= IHRC/2 = 8MHz
& EIMHEEEA, ILRC JBH, PAS5 5| 2 A=

(2) .ADJUST_IC SYSCLK=IHRC/4, IHRC=16MHz, Vpp=3.3V
JHLE, CLKMD = 0x14:
¢ IHRC $i%AE Vpp=3.3V W &S] 16MHz, F+H IHRC Bl s FH i
& A4 Eh= IHRC/4 = 4MHz
& EiVMiHEEMEH, ILRC HH, PAS5 5| B2 AR

(3) .ADJUST_IC SYSCLK=IHRC/8, IHRC=16MHz, Vpp=2.5V
JFHLJE, CLKMD = 0x3C:
¢ |HRC #iRAE Vpp=2.5V I KH#EF] 16MHz, JfH. IHRC #itk 2 5 F 1)
& A% #h= IHRC/8 = 2MHz
& EiVMHEEMEH, ILRC HH, PAS5 5| B2 AR

(4) .ADJUST_IC SYSCLK=IHRC/16, IHRC=16MHz, Vpp=2.3V
JFHLJE, CLKMD = 0x1C:
¢ IHRC $i%AE Vpp=2.3V WS 16MHz, F+H IHRC Bl s FH i
& Z4iH8h= IHRC/16 = 1MHz
& EIMHEEEA, ILRC BH, PAS5 5| 2 A=

(5) .ADJUST_IC SYSCLK=IHRC/32, IHRC=16MHz, Vpp=5V
JFHLJG, CLKMD = 0x7C:
¢ IHRC #li4E Vpp=5V S| 16MHz, JfH. IHRC b2 5
& A%iNh= IHRC/32 = 500kHz
& EiVMiHEEMEH, ILRC HH, PAS5 5| B2 AR
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5.4.4.

(6) .ADJUST_IC SYSCLK=ILRC, IHRC=16MHz, Vpp=5V
JFHLJE, CLKMD = 0XE4:
¢ |HRC $IRTE Vpp=5V IKHER] 16MHz, J1H. IHRC & 4s FH i
® A4GHE =ILRC
& EIVAHEEEA, ILRC B, PAS5 3| i A

(7) __.ADJUST_IC DISABLE
FFHLE, CLKMD 278 WA s CRATMIBhE):
¢ |HRC ®AHEKRHMEI H IHRC b= .
& ARGMIE=ILRC
& FEITMITEEE M, ILRC HH, PA5 5] IR,

RGBTt LVR EuEfr
SR E IHRC 8i3 ILRC, JZ8P115 HINt4eh R MMAHER, K 3 fix:

clkmd[7:5, 3]

v

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

3: RGN BPEIT

i 3 AT DAFEAS R B SR N IE AR R G B, 365 IO R eI B HLJE L T A LVR AR 2 v A3 2 ke ok
AR RGAEE . LVR REAERZAER PR RE P 3, AF RGP LVR B5E, ESHET 4.1 WRS
It i ) e 1 A HE
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5.4.5. RGETEPY)#

IHRC fe#E 5, F Al ReZER )40 3R S0 e 21587 10475 5035 1T R 2 Bl A D)6 R Gemt Bk 1k R ek Re K 3
¥Eo AL, JZBP115 (1) RGiHT e REWE BH I IE It 1% € 77 /7 4% clkmd 17t IHRC #1 ILRC Z [A1Y#e. 7E1XE ZF 79t
clkmd 2 J5, ZREGBIEPSIRIE SO R . EER, £ FTW4%E clkmd FF8EE, AREFR SRR M B
PREER, FIEIXLEH] T BN E 2B T AERE R, 20 IDE THE “RBY > “@iHFEM” > “IC
NE” > “iFEENE” -> CLKMD”

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

= 1; /I SEHF IHRC, HLIEEH TGS
CLKMD = O0x34; [/ J#H# IHRC/2, ILRC PEEAIXE I/
/ CLKMD.2 = O0; / BWEE, ILRC ALAEX A

B 2: RGP IHRC/2 Y143 ILRC
/I RLZHEE IHRC/2

CLKMD

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

Bl 3. RGN EN IHRC/2 ¥)#:3] IHRC/4
/ REZREE IHRC/2, ILRC X2
CLKMD = 0X14; /  U#F IHRC/A

Bl 4. 0 E OB RGO R IR 8%, RG24
/o REHHE ILRC
CLKMD =  0x30; / PEEMILRC L) IHRC/2 [all ] ILRC #ei% #%
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5.5. HLEE

JZ8P115 WE —MELFLLERS, 1 4 Fros LA as i fF IR BAE 1 . e mT PRGBS A 51 AL 2 T8 (45 5 Bl
H5AHZHEHIE Vinemal R & SN E bandgap (1.2v)M . WAMESHEATHEL, —2IEfA, 51— 1R
N. LA AT L2 PA3, PA4, WE bandgap (1.2v), B#HNHZSHEHE Vinena r. I HI T
gpce M3 RIS WEHRAIERMATTLLZ PA4 B Vintemal r. JFH gpcc Ai7as AL O SRik#E.

Ehs gt 45 R LAR gpes. 7 &8 3] PAO, IEI 18 PAO &M N IE 2 IR,

Pl A 4h SR AL

SCRFR L AR E ST LU B, BOR I8 Time2 MUE R &R #iii (TM2_CLK) RFE. Ji4h,
fE TR Rkt i gpoc.4 M. EUEUHH 45 R v DUAIR ™ A b (5 5 B8 gpee.6 B ik

16 stages
N\
R R R gpcs.4=0
e 00 ) o\ —& gpcsd=1
I . !
gpcs[3:0] — MUX
J
VinternaIR
gpcc[3:1] %
PA3 »000
PA4 »001 M
Bandgap » 010 U gpec.4 To request interrupt
011 X X
PA6 »100 M o gpcc.6
ul, R
T o
0 . Fr™ To
MUX Timer 2 F PAO
PA4/CIN+ »1 -
: 'y TM2_CLK gpce.5
gpcs.7
gpcc.0

4: AR EAE A
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5.5.1. W%Béj% EEAE (Vinternal R)

WS HEHIE Vintemal r H—I1E S FHATA R, TR EARFZIRISHHIE, gpes Aifiafifs 4 Al
P75 REFKRIERE Vinenar r IR ARARAR,  A7[3:0]FH TIEREFTE B R K, XK PR Vintemal r 1
B A7 16 264y, HAZ[3:0BE#E k. | 5~ K 8 BRI &Mt FAANFMZHEHIE Vinemal Ro
WEHZHEHIE Vintema r FTLAEI gpes ZifEas KK E, T6HIM(1/32)*Vop £(3/4)*Vop.

16 stages
VDD AL 8
/
= oo e R gpcs.4=0
‘ gpcs.4=1
| ¢

'

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

* . (n+1) *

1
V iternalR = e VDD VDD, n = gpcs[3:0] in decimal

5: Vintemal r fE£F492 (gpes.5=0 & gpcs.4=0)

16 stages

gpcs[3:0] =

\ internal R = (2l3) VDD ~ (1/24) VvDD
@ gpcs[3:0] = 1111 ~ gpcs[3:0] = 0000

(n+1) 4

v internal R =

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

6: Vinternal R ﬁ%ﬁ:%?jﬂ‘ (ngS.5=O & ngS.4=1)
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16 stages

. 8R

eeo e Je\fc/\ﬁ\/—e gpes.4=0

gpcs.4=1

gpcs[3:0] == MUX

v

V internalr = (3/5) VDD ~ (1/5) VDD + (1/40) VDD
@ gpcs[3:01=1111 ~ gpcs[3:0] = 0000

* (n+1) %
)

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

7: Vintemal R T 592 (gpcs.5=1 & gpcs.4=0)

VDD 16 stages
A8 A
gpcs[3:0] =’ MUX
v internal R = (1/2) VDD ~ (1/32) VDD

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

_ n+1 * . .
v internal R — 32 VDD, n = gpcs[3:0] in decimal

8: Vintemal R fELF492 (gpes.5=1 & gpcs.4=1)
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5.5.2.

¥ FH B3 23
5] 1:

R PA3 U Vinternal R [ HL & A(18/32)*VDD £ Jy IE#i A\ . Vinternal R #%3% L& gpcs[5:4]
=2b’'00 MECE 75, gpes [3:0] = 4b1001 (n=9)LA43 % Vinternal R = (1/4)*VDD + [(9+1)/32]*VDD =
[(9+9)/32]*VDD = (18/32)*VDD &% i [ .
gpcs =0b1_0_00_1001; // Vintemat R= Vpp*(18/32)
gpcc =0b1_0_0_0_000_0; /LA, A PA3, IEFA: Vinema r
padier = 0bxxxx_0_xxx; N 1EH PA3 Ut F AL ILIGHE (x: B S HE)

o

$ GPCS  Vpp*18/32;
$ GPCC Enable, N_PA3, P_R; /N _xx 27N, P_R fCEIEMAZNHZEH
PADIER = 0bxxxx_0_xxx;

h| 2:

1% Vinternal R A4\, Vinternal R [ HLJE N (22/40)*VDD, ## PA4 NIEHIN, LB 45
B el 2] PAO. Vinternal R k4% EEIFIECE 730 “gpes[5:4]1=2b” 10” #1 gpes[3:0] =4b” 1101
(n=13) 43| Vinternal R = (1/5)*VDD + [(13+1)/40]*VDD = [(13+9)/40]*VDD = (22/40)*VDD.

gpcs =0b1_0_1_0_1101; N FHi2) PAO, Vintemair = Vpp*(22/40)

gpcc = 0b1_0_0_1_011_1; //ﬁ]%ﬁ#/il\ﬁl ﬁ-}éﬁj\/\ Vinteral R, E—I%/Z/\A-‘ PA4
padier = 0bxxx_0_xxxx; /1 PA4 0 FI ARl (x: BIE S HE)D
Z14

$ GPCS Output, Vpp*22/40;
$ GPCC Enable, Inverse, N_R, P_PA4; // N_R CEGINEAZFHZEHE, P_xx ZIEMA
PADIER = 0bxxx_0_xxxx;

TR 24 GPCS i£#% Output 3| PAO firthiiy, i HA%/ PA3 S iR s2m, (2 1C RIEWA, Frbli
P 7 T X A R
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5.5.3. R Bandgap 1.20V

P93 Bandgap 2% 1A R AS FT LR 1.20V, A LAIEESME IR R K. 1% Bandgap %
JE AT LA S N M IERIN Vinternal R E . Vinternal R fJHIEE VDD, FIF% Vinternal R HJE /K
A Bandgap 2% ik, #ATLAKIE VDD FUHIE. MR N (gpes[3:0]1i#l) ik Vinternal R f
EE 1,20V, A4 VDD FHUE AT LLE R A2 5

%} Case 11 &: Voo=[32/(N+9)]* 1.20 volt;
X+ Case 2 Miw: Voo =[24/(N+1)]*1.20 volt;
X+ Case 3 1Mi7: Voo =[40/(N+9)]* 1.20 volt;
XtF Case 4 1fi7: Voo =[32/(N+1)]1*1.20 volt;

EI_‘

$ GPCS Vipp*12/40; /. 4.0V *12/40 = 1.2V
$ GPCC Enable, BANDGAP, P_R; // BANDGAP Z71i#iA, P_.R {ZIEHALZNESHEIE

if (GPC_Out) / B 5/ GPCC.6

{ /25 Vpp AT 4V i)
}

else

{ /25 Vpp hF 4V I
}
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5.6. 16 L1+ (Timer16)

JZ8P115 E— 16 AL fFiT5as (Timer16), THEsH 2Pk B T R4 8 (CLK), P m AR i
B (IHRC), WIBEAIR 2 (ILRC), PA4 Fl PAQ. fEi(%| 16 frit$as 2 /i, 1 A r R ARE et i 7o
gt +4, +16. +64 EFE, iHHBGEEE K. 16 it Es HeEm FiFEL HHEEs WA E T LU stt16
a4k BE, Mt MEUERTUFIA 1dt16 $84743] SRAM BE 476k o .

16 Hr it e s SR AT LU 16 A7 it 3 se A [15:8]k e £, i3RI aT DL b Thvifih % 5 PRV il 2
E XA integs.4. Timer16 BHAEEINE 9 Fis.

sttléags e
t16m[7:5] | MBS
# 116m{4:3] "
k ldtT6s
CLK =3 *
IHRC {5 igapid 1608 4
ILRC > - » 16l FRL
par [ 3 14 it oo
== 4,
PA4 16,64
Z | |F
%15 -4 G
SRl S La |, s
HRIEE
KA
16m([2:0] I ¥
integs A

9: Timer16 BitiE &

4 Timer16 i, Timer16 H1AT%E XAE.inc XA A =AZH0kE X Timer16 FIfEH]. H—1MSH
FEHIRGE X Timer16 KIS B1YE, 25 — NS HOR AIRE XFHies, f)a—DMSH0EE SCh Wik, 4T

T16M IO_RW  0x06

$ 7~5: STOP, SYSCLK, X, PA4_F, IHRC, X, ILRC, PAO_F NE—IZH.
$ 4~3: /1, /4, /16, /64 Vi 34
$ 2~0: BITS8, BIT9, BIT10, BIT11, BIT12, BIT13, BIT14, BIT15 NE=1 =4

R P DMKIR KRG R ERkR e X T16M 280, #lFin s, 24 FiE5% IDE R4-“wiH - i HF M- 1C /i
4 - A/ NE - T16M”:

$ T16M SYSCLK, /64, BIT15;
I #£$FE(SYSCLK/64)Y Timer16 B &T R, 27M6 SR E PR AE— P INTRQ.2=1
Il i Z4i0 4 System Clock = IHRC / 2 = 8 MHz
/I ) SYSCLK/64 = 8 MHz/64 = 125kHz(8us), Z1&: 524 mS rF=4—ikX INTRQ.2=1

$ Ti6M PAO, /1, BITS;
/1 %8¢ PAO 24 Timer16 W ehi, 4 289 ANIHeh & 34—k INTRQ.2=1
1 BRI 512 > PAO B g AR A4 —IR INTRQ.2=1

$ T16M STOP;
I #=1F Timer16 1%
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57. FITfitHa

BN, I ROk B IR 4% (ILRC). T MM misc 247 sk, w] LABCE DU A
AR T (], A

® Y misc[1:0]=00 (BRIL) IF: 8k ILRC I %i /3]
® Y misc[1:0]=01 B : 16k ILRC B4 1
& Y misc[1:0]=10 i : 64k ILRC B4 1
& Ymisc[1:0]=11 I§f: 256k ILRC 4l 3

ILRC IS4 T RERIA L) HliE ek, WIS TARREMERIR 2, A E LTI 2R . o
THEAGERREGIE Y 5, BT ST L2, B EE T o i S8R AL, e RS A EL
Ml 2 S FHSZED wdreset 152 TEFE 114

ME TGN, JZ8P115 K ELIFEFsiT . BTN FEWE 10 firs.

vDD
&1 tSBP E
wihes ] '

BENG i

Bl laERSEFNEE

K 10: &[S i e
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5.8. i
JZ8P115 5 7 i

SRR PAO / PA5

Timer16 7

Timer2 w1l

Timer3 H1lfr

GPC ik

P B I (TK_OV and TK_END)

FAS W RIEEA B SR WA RS s . s e AR E W B 11 BoR. BT R
SRR EAL A AR B AL I B IR E S A58 intrq [EE . FWE RS E R E ST U BT R B
FHMA L, RPIRT XA integs MIKE . FTA T IWHERIERGH T H engint #8405 3 2R+
W) ffihiknz T, UL disgint 154 (R4 Tk EHE.

L 2 R R X 2R 2

THIBTHERR S8 A7 i a It s, HHhE iHER T 74 sp 4R . HITAEFFITEGERE 16 (000, Mtk /74s sp
£z 0 RifRFF 0. BLhh, HPWILMEH pushaf 15417 ACC Fibs G A A RIMER:, CLEAER popaf 1544
AR E 2] ACC Mibr G A frasrh . T HEM S ER A AL, 7F Mini-C 8L, HEM AL B 58 L g %
Fefr k. FEILG B B AT € SRR LIS, R P NAF A B, ARt R

Inten.7
Timer3 Detect -
output event Intrq.7
—>
Inten.6
Timer2
output Detect Intrq.6
—»| event Interrupt
Inten.5 to FPPO
TK_OV Detect Intrq.5
—» event
Inten.4
engint / disgint
GPC output| Detect Intrq.4
> rising Note: “engint” and
edge Inten.3 ﬂ “disgint” are instructions
TK_END Detect Intrq.3
— ¥ rising /
edge Inten.2
T16 output| Detect Intrq.2 )
—¥ rising /
edge Inten.0 —
PAO/PA5 Detect Intrq.0
— | both
edge

11 PR ) 2 A A ]
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—BRA A, HEAR ARG R 2

& FEFIHEERE B R sp AR TR IR N A .
& i sp EHERT N sp+2.

& LRl ENE.

& CEMHHE 0x010 FREUF —4464 -

FEP R SR, T LLEIE B A7 4 intrq KIIE IR A AU
AR B INTEN 25 0, INTRQ i/ 24 A AR i K

TR SRR e, R reti R BIBEA IR, HEAR TARRAER A2

& )\ sp FAEAARE MHERR N A B S I EFE ot 28 .
& i) sp KHCEETA sp-2.

& LB ESIEH.

& [ KIEASHERWETERIITES .

F P 2500 B 0% (R HERR N AF DAAE R T 1) &, — P I AR A5, PP IR L 4 DT IR
BIRE PPN T AN Ab B b e, A, AR ITRT pushaf S R ZEPYASF A HER N A7

void FPPAO (void)
{
$ INTEN PAO; ;/.INTEN =1; 4 PA0EN KT, F=EFBTER
INTRQ = O0; / JB% INTRQ
ENGINT V=0 koK
EISGINT VA kAl
}
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void Interrupt (void) /I B

{
PUSHAF /7% ALU FTFLAG &7 774%

// HIE INTEN.PAO Z#ZFEFL5EIFAIHR, ML H T LA INTEN.PA0 E245 1.
// PlfI:  If (INTEN.PAO && INTRQ.PAO) {...}

/25 INTEN.PA0 —E ZEEFENZS, BLATLIZHEHBT INTEN.PAO, L{JI&E B #1T.
If INTRQ.PAO)

{ /I PAO HHBTRESF
INTRQ.PAO = 0; // RAEBAEXT I HI( (PAO)

}

/X : INTRQ = 0; N BNEFHFEFRE, 7H INTRQ =0 —XL5554
HBIAE A B & TERIA A T R AL FER B, BB R
POPAF /[EIE ALU FIFLAG #7745
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5.9.

5.9.1.

B

JZ8P115 A =R AFE SCRIBRAERE L, 700000y IEH TARRER, i R U i i o IR AR
B P A DR IE W I AT BPIRES, & X (stopexe) & 7E B LAE At H. CPU {RFF7E BEIN nf A4k 4: TAF
FPRES, B (stopsys) e HRIR LRI A ). PRI, 4 ri sl A 7E /R /5 EEMe I R GE AT, st
FORFEARHRTHAE L) & AR D T B R ) RGP ] . R 4 o i (stopexe) 1 HiMH 1 (stopsys) 2 [H]
FEAR G S BRI 22 5 BBl 4R ORE) o

STOPSYS #1 STOPEXE #X FTARGRHNER
IHRC ILRC NILRC
STOPSYS f= 1k ik B
STOPEXE B B B

R A A AU Ut A A IR 3 o B L) 22 57

B HEN (“stopexe”)

Hl stopexe f5 & NGB, R RGNS, HRPTA KRG RIS TR FrA A
CPU ZFIEHATIRS, 21, Xf Timer16 tHE#R M=, WAREHINBHEARZ RGN B, I Timer16 V558 & f&
FFit4. stopexe ({18 AT, MEEJHATLLZ 10 D), =i Timer16 i3 EE M (i Timer16
I IHRC 86 ILRC) , 8 Timer3 ) NILRC M (7€ tm3c.0 24 1 JHa NILRC) B LA nk
B (5 HI € GPCC.7 7y 15 GPCS Jy 1 KJ3 I ELEGER MR DIRE) - RGMER)G, AU RELIEH s
7. ARG E SR .

IHRC R #ibie: &%, wRpa M, WA RFRHEITIRE

ILRC ki astbitl: WA{REFEH, MR 7245 ILRC B30,

RGN e £, It CPU F1RiE1T.

OTP W A7 K.

Timer 1HEE: 2 Timer THEES FIRHEPYR 2 RSP EHAR B I Sh g 2 (5= A, W Timer #5151
B SN, R (HA, Timer & Timer16, TM2, TM3) .

® LR YE:

IO Toggle Mifif: 10 EELTHIABLA N ISP (PxC st 0, PXDIER {2 1) .

Timer Mefi: G058 (Timen) B Ah AN 2 KRG Bl W24 3080 e MmN, RE o,
Tm3c.NILRC Ml ke tm3c.0 4 1 J3 NILRC, [Fli Timer3 AU 4hiEiEFE NILRC.

e emali. 6t s e, TREIN1E GPCC.7 15 GPCS.6 A 1 35 H b e i oh R .
{HIEER: WEF 1.20V Bandgap % HUEANE H T EL i as MR T R

a0 op

FEfEH “stopexe” a2 R, AUCHIE T THITE4, 2EIWT:

CLKMD.En_WatchDog = 0; VES ka0 )
stopexe;

N HEAE B
Wdreset;

CLKMD.En_WatchDog = 1; NG FEREE T
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5.9.2.

TR Timer16 Ml 44 30 “stopexe”:

$T16M IHRC, /1, BIT8 // Timer16 setting

WORD count = 0;
STT16 count;
stopexe;

Timer16 FIWI4E{E N 0, 7£ Timer16 1141 256 4~ IHRC W #8i5, REuH 4.

=

HER (“stopsys”)

B UR IR A HAIRES, T IR SR A > ok ] I H“stopsys” 154, B S EAKHEA

HHMIS, £ NIA stopsys 64 2 @K GPCC.7 #h 0 RGH tbikgs. N E/RAH stopsys 45,
JZ8P115 W EAIHIIRES

FIT A B3R 5 2 AR 5 14

OTP W A7 # % H]

SRAM Fl 25 17 #% N B AR FF AR

I L 9 «

a. WE N R (PXDIER XHRAEN 1) 10 )4 .

b. Tm3c.NILRC Mifig: FHFXE tm3c.0 N 1 F/8 NILRC, [FE Timer3 i £hJii%E#EE NILRC.

BN GBI AT DA IEHIBAT (SESE, O 1 FRRIhAE, b AI R /T, B i) 11O 51BN A48

fd, BRsEmike. Wl EnREBReRun T ps.

CLKMD =  O0xF4; N BLEREM IHRC 2 ILRC, XEE[THH
CLKMD.4 = 0; v
IHRC 2/
while (1)
{
STOPSYS; /o HEABTHBER

if (...) break; N RUKEEET R E OK, BiE[ELER T
N BH, FEENEER

}
CLKMD =  0x34; I BZH M ILRC 2 IHRC/2
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5.9.3. Mg

AN B EEEAE, JZ8P115 mILUE U 10 5|fis Tm3c.NILRC Mgk & I1EH T/E; 1M
Timer16/Timer2 Mg JoEH T . X 5 7R stopsys HHIE I stopexe 24 IR UAE M R I 1 22 57

HHEK (stopsys) 4 B K (stopexe) 7E KL BR IR [ 2 57
1O 5| i) Tm3c.NILRC Timer16/Timer2
STOPSYS 5 & 4
STOPEXE & = =

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

25 10 5 HKkMEE JZ8P115, padier 23 17 4% N % 4 — AN FH N B 51 A0 1E B % B i RE MR Th Ak~ . MM
R KA G T RA TR, 1B & R Me B [a] K402 3000 4 ILRC W4 E B, F4h, JZ8P115 & At Humk n ig 1)
fit, &L mise.5 FAAAR IR B PUEME K2 45 A ILRC B8 A 1.

PRERAER MR AR 5 TI#e 10 5] R R MR ] (twue)
STOPEXE % Hi = o o 45 * TiLre.
STOPSYS i Hif Pk XHH) Tire 21 ILRC I i 1]
STOPEXE 4 Hif5i:{ R 3000* Tire»
STOPSYS i Hif O XHH Tire 218 ILRC i 1

F 6: RIRAE /M EEAE L /10 Ml A 8]
5.10.10 3|

JiTf 10 SRR EA AR R S5 . 24 JZ8P115 HE A o e sl s B aCI,  AAN 51 AT AT DU D HARZS K
AR R GE. DRI, MR RGN G L AR OV AR, R A A Ay padier IARNALBEE MR . [FIFEH,
2 PAO ENANEE R T SRS, Nt padier.0 5 & s i1

P X e 5| IR B A A R R N G2 b s A CMOS it BREh LAz K 24X S5 Dy AR AL, 55
Err e BN, AR ARG, R E IR B A R AU, B A HodE
AR AFRIVE. £ 7 i PAO (LA BOEER. K 12 o 7 10 Sk KEEFIA .

Page 39



1”4 5 fuliiti: OTP 27 & H#l

5.11.

pa.0 | pac.0 |paph.0| papl.0 ik
X 0 0 0 |, AR/ i
X 0 1 0 [N, A5 LR
X 0 0 1 BN, A9 Th
X 0 1 1 BN, A55 LR/ FRHEA
0 1 X ) SO i K (i EE R A o = 5 v A N AL
1 1 X X s A, A g8 ER N R
# 7: PAO WEMER
Ehi
EREE
o] Q a1
SEHSE | |\ 2o 1 PAD
T +>o 2 | E
BihgiF
T
EMO ] E2E
ﬁﬁﬁ-ﬁ padier.x
MRERERLR
| rhRbfE Ml

Bl 12: 10 5| gz X A

FA 1 10 5 RA AR S5 M . X TR PN DIREM 51, D ZTERAF3 padier AH A1 E K,
PABI BRI 24 JZ8P115 (ERHL B U, & —AN 51 B AT DL HORZS R ML B R 45 . % T 75 FH SR i 3%
GG, LA E NN A padier IR . FIFERIIRIA, 24 PAO FHAE M 1 5] B,
padier.0 % & N .

e

gl JZ8P115 BRI Z, —BHEAKAE, JZ8P115 WA ar A4 M W B N BINE, KRGS EH
3, BT RSBk b 0x0. KA EREMEL LVR EAi)5, # VDD KT Vor (HERFHIE) , Hd
FEfE S IVECR 2R B, (B R e SRAM BB kR, WIEE LA R % VDD /T Vor, Hdlafr it as
BRI ERIIRE . HRENZRF N PRSTB 5l WDT B difr, Hs7f &s iR OR
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5.12. 8 frit##¢ (Timer2)

JZ8P115 WE T 14 8 frfdfhit e (Timer2). Timer2 %83 (Im eI v] LSk 3 R 4EmH e (CLK), A
S RC YR 28k (IHRC), WA RC JR% 238 (ILRC), PAO, PA4 FILLESS. 27f74s tm2c [HAL[7:4]
RSk Timer2 (K &h. R E R 2F 2 5% tm2s H2[6:5], I eh /0 S Bt fit =1, +4, +16 F+64 1]
P, AL, IR #5788 tm2s {7[4:0], e 4es ARt 7 +1~+31 FIZhAE. 72455 Wi
UL A, Timer2 I (TM2_CLK)SiZa n] DA 32 R g, DAARHEAS R = R

8 MLEM &% H AT 8 AL ETHHEuRAE, Kl AE tm2ct, EN SRHVE T LR E B 2 8 L 451t
HUEIA B E PR A7 a8 BUE VBN, SEN 4 B aiiR o E, B RR A A7 88 R E SUE I &7 AT 1 A 34
Timer2 GER 88 A — D TARRC I, IRECHT -4t [ 58 A R b r e 4F . &1 14 BoRH Timer2
Ji R A I e 1

» TM2 CLK
tm2s.7
tm2c[7:4] =$ tm2s[6:5] tm2s[4:0]
l l l edge to
\ M Pre- Scalar g.bit ——— Memupt
CLK, U > scalar > L e» UP »tm20t[7:0]
Ill-L||I§ , X + + counter
: 1,4 1~31 > X D
C t ’ ’ N
ompaeraA%r’ > —-» 16, 64 A o E —» PA3
“PAd, R[ | M
~PA4 U
PAd upper —» PA4
bound 14 o701
register t
tm2c[3:2]

13: Timer2 FE{HHEE

Time out and
Interrupt request

Counter /7‘\\\
A%
A / \
OxFF b VN
4 \,
¥ ¥ N
bound
zvent [rigge Time
Output-pin 4

»
Time

Mode 0 — Period Mode
B 14: Timer2 J& I &
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5.12.1. £/ Timer2 F=4 F
R IR R, R HRIRIER S SRR 50%, HAEHMR S8 E, nf ISR

BHME=Y

Bl 1:

B 2:

G 4.

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

Y =tm2c[7:4]: Timer2 Fii%k £ i Bh AR

K =tm2b[7:0]: bhIREFAERBEME CHiEfD
S1=1tm2s[6:5]: TisrAidsie(s (S1=1, 4, 16, 64)
S2 =tm2s[4:0]: #u#sE (HithHl, S2=0~31

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

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

S HHHiR= 8MHz + [ 2 X (1274+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

> K diEE= 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

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

tm2c = 0b0001_1000, Y=8MHz
tm2b = 0b0000_0001, K=1

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

> & AiE=8MHz + (2% (14+1) % 1 % (0+1) ) =2MHz

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

Void
{

FPPAO (void)
.ADJUST_IC  SYSCLK=IHRC/2, IHRC=16MHz, Vbp=5V

tm2ct = 0x00;

tm2b = Ox7f;

tm2s = 0b0_00_00001; /- 8-bit PWM, Fi#i =1, 4 =2
tm2c = 0b0001_10_0_0; N REGHE, FHi=PA3, I
while(1)

{

}

nop;
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5.13. 8 firit##% (Timer3)

JZ8P115 WE T 14 8 frfdfhit ¥4 (Timer3). Timer3 iH##% (Im eI A LISk 3 248 (CLK), &
= RC k3% 284 (IHRC), WA RC k% 2si 4 (ILRC), NILRC FILL#: 3% . 2747%% tm3c [IAL[6:4]H
Jek Bt Timer3 (N ar. FIFHBAHFET i1 17E28 tm3s £7[6:5], W 4P Hi SR fft+1, +4, +16 F1+64 ik
¥, A4, FIRBRAFRET %t 24788 tm3s A7[1:0], W Bh S8 BRI T +1~+31 [IThiE. TE45 & T4 as
PLK o454, Timer3 BB (TM3_CLK)AIR 1] LAS V2 LR 3G, PAFR AN [F] 7= i S FH o

8 fLEmS 5 A BEIAT 8 fr BTt HRME, Lhiarfras tm3ct, N SHME R LA E SR, 2 8 AR 851t
HUEIL R L IRAF A7 A BOE VS IR, E N 896 A siEERoN S, IR A7 a8 R E SCE I &3 7 A BRI 1
Timer3 EM 83— LR IR, IR T o th € A o sl b 3. [ 16 Bomt Timer3
JA RS i e 1

A tm3c KIAL[6: 4] B s NILRC, 7] SRR HEARDIFEE N e liE “stopexe” HiI “stopsys” , HifE
# tm3c 17 0 B~ 1 KIS NILRC #E%%%. NILRC &k ILRC E M Hmel, FRMEE & H AR 4. 1 ILRC
—#, NILRC t/2i#id IHRC 5HAR, (HEMREE K, AL ERMERA . 5T demo,
it FAE.

» TM3_CLK
tm3s.7
tm3c[6:4] =$ tm3s[6:5] tm3s[4:0]
l l v l edge to
\ M Pre- Scalar 8-bit ———» Interrupt
CLK U »| scalar | L & Up =>tm30t[7:0]
IH§8: X + + counter
Compg_ratoF 1,4, 1,2, 4
RS - =P 16, 64
) upper
bound 43070
register

15: Timer3 FEAHE E
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5.14. i #iThee

Time out and

Interrupt request

Counter /7‘\\\
/I \\\
r 3
OxFF // Fooo NN
" R
bound
zvent [rigge Time
Output-pin 4
Time

Mode 0 — Period Mode
16: Timer2 J& HA I 7 &

JZ8P115 P& —AM 45 Aar il FL i 17 N ThEE T HEA

'fﬁi
o

PAO/TK4 [X—
PA3/TK2 [—
PA4/TK3 [X—
PA5/TKO [X—
PAB/TK1 [X—
PA7/CS [X—

TKE1[7:5]
TKE1[3:2)

—— 0 o+
07 O——rr
—— o o+
07 0———
o o

__________

Touch

Logic

PA7/CS IE

v

csl

TS[6:5]

TCC[7:4]

TKCH | TKCL
s By
—0O ()—Om —1.4V
oL ALY B
L oo 1 ov
—O/Om— 0.8V
L o619 gy
o O 0.4V

TS[4:2]

17 A IN FL R Y Th E T3 HE ]

JZ8P115 {4 A s 00 v it 2 Fht 2 SN (1 5 9%, AU T4 0 R AU M T R L, BN AW J 2Z TR )

Page 44




“ 4 5 fuliiti: OTP 27 & H#l

FEFZIIRERT, 7FEAE PAT/CS FIIFT GND 2 [AER:—BuRs i (I R S s 8% CS. [Hi, I
PBAHACLILIT PA7_Sel BE )y As_CS, K E N CS 51, mMiAZ PA7.

FT BRI, A R CL R 22 R
1. R @R E TKET A7 s ik BB R ARSI R (SR o RN R — AN EBIAR

2. WP s fox10" 5N TCC #iffa LA H Touch START 4. HIZ CS BLp e AMUEE] VSS, JHIE
[EJRFLAIZE TS[1:0]M\ 32, 64 F1 128 A™fihi 54 it i I b Jo] S ke 4%

3. HAEMEMA, KHEAREENEE] VSS A s gt . AR LB R, 128 Mzt B A 2
DL CS HIZRSE A, IXIN FH P ROE K “0x30” 1A Z&“0x 10" 5 N TCC A7 88 K g shtb Fah i it #2 . 7
B P R — e R TR 22 5, F P AT LUK Y Touch START (0x10) i &Sk 4k 4 i i i b Ay, B 1
F & AT LB 4 40x00" 5 N TCC #4728 1L 56 e i 7

4, R JE, CS SR M (TK_CLK) A% VCC 7o L. 78 HLH B 2 i T ade J AR Ay 11 i 25
HIE o

5. MILHEER N A B A VREF B, 78Rk B 25 k. f27 el LUE I E2HL INTRQI3]SR AW 7e i
R A 1. VREF LA TS[4:2], 7£ 1.6V, 1.4V, 1.2V, 1.0V, 0.8V, 0.6V Al 0.4V [k #*

6. Zeid iU EHEEs TKCH A1 TKCL #IME, A7 AT sl v B A EAR k. B EI{ES CS 1 CP
HILLBIA SR, T CP 3o A AT LB A 7 TR il Bim A2 L) PCB, SLMMHMR KA SIS EE. —
H CP {H#i3e, # CS seHiF| VREF Jirfs B A4k o Gl THE0mt o B I 22 5, LB P DATRSE A 432
(IR

VvCC

CS Pin Waveform VSS

VREF =N
(N = 1.6V, 1.4V, 1.2V,

Touch Counter clock
(TKCH, TKCL)

18: Ml L R IS e 1

HR: 4 VREF HUL R ESGE P U2 s SR, i8S R B 5 —2% TKCH Al
TKCL %4 -
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6. 10 FHFH
6.1. ACCREIREFTHFE (flag), 10 Hilk =0x00
B | W | wE ik
7-4 - - RAE. X 4 MR “17
3 - W5 | OV (REHbRE) . BidEE 1.
, _ g | AC CRENESLERE) o PRI, BLAOSE 1o (RMEATRR T W IIEIE S
i, QUREBEE, ET LT .
| C GBbRED o HRAKMT, BRREN 1. ()INEZEEPER, QRIEE A
1 © | IS e, seRrkR R G R B shift 154 BN
0 ] S | Z (B) . MADBBBRE N 1, MEAREOEEEE NG R 0 BRI E.
6.2. HERRIRETFER (sp), 10 Mkt =0x02
A ik
- _ sy | CERRIEHAE R VRS AR, oS ADLACRS RN . VR O BLU AU 0
PR 482 16 fir.

6.3. KA FESR (c/kmd), 10 Hilt =0x03

fr | ¥IsEE | w5 iR
ARG (CLK)IEH:
2% 0, clkmd[3]=0 27 1, clkmd[3]=1
000: IHRC/4 000: IHRC/16
001: IHRC/2 001: IHRC/8
7.5 111 s | 01x: RE 010: ILRC/16 (ffi ELAFAH)
100: fRH 011: IHRC/32
101: {*H 100: IHRC/64
110: ILRC/4 110: #H
111: ILRC C(ERiL) 1x1: RH
4 0 W5 | AEES RC kG A DIE.  0/M1: = H/EH
5 . e B Eh AP . XA FISRIE RN, 7~01 5 FIRTEh Ay,
0/1: 287 0 /K7 1
) ; - IS RC #3548 Thag. 0/1: 1% H/EH
MW RC 4% 28 Th 65 FHIN B T 1M Th A% [RI4 5GP
WIS | BITTEE. 01 fEHEH
0 0 /5 | 518 PA5/PRSTB hfit. 0/1: PA5/PRSTB
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6.4. TUTRFFER (inten), 10 Hikk =0x04
| WIsRE | WS ik
7 0 BI5 | flRE Timer3 Hli. 0/1: 15 H/)a H
6 0 5| ffRE Timer2 Hili. 0/1: 15 H/)aH
5 0 W | fERe Al T TK_OV. 0M1: f=H/EH
4 0 WIE | et . 01 FRIEH
3 0 WS | fEReflsz s il TK_END. 0/1: 15 /)8 H
2 0 B | fHRE Timer16 W Ak, 0/1: {=H/EH
1 - (735
0 0 Bs | gk PAO/PAS ki, 0/1: 15 Hl/)HH
6.5. HEIERFER (intrq), 10 Hlt =0x05
fr | WIE | BB #hk
, _ - Timer3 [ brigEK, tohr g ML B A IF RS % .
0/1: RER/ER
] _ o Timer2 fH g K, tohr s M B A IF R HE % .
0/1: AERAEK
; ] s fil itz TK_OV Mgk, thAr 2t fh B 67 s %
0/1: AERAEK
. _ s AR RO Wi SR, ey p B R B A RS %
0/1: RERMER
5 ] . fiiidicsd TK_END B IBrigKR, B2 it E A F g% .
0/1: AERAEK
, _ S Timer16 HIH G R, A2 R EA I RS S
0/1: RERMER
1 - - TRE
. ] s S PAO/PAS [FHrIbriF K, 1A & F i 1 B A R %

0/1: ANERAKR
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6.6. Timer16 #=fi| & 7728 (t716m), 10 Hil: =0x06

| WRE | B ik

Timer16 W 8hk .

000: Timer16 1=

001: CLK (R4

010: 1R%¥

7.5 000 s | 011: PA4 REENT OAAMEBSIED
100: IHRC

101: {#E

110: ILRC

111: PAO FFEHT CAANERSIED

Timer16 I} 5h 434

00: +1
4-3 00 BE | 01: +4
10: +16
11: +64

HIWTRIE R . T IE B R PIRAS A AR Ay, T
0: bit 8 of Timer16

bit 9 of Timer16

bit 10 of Timer16

bit 11 of Timer16

bit 12 of Timer16

bit 13 of Timer16

bit 14 of Timer16

bit 15 of Timer16

2-0 000 w5

6.7. FWriAZ%iEFEFFE (integs), 10 Hilk =0x0c

fr | BIMEME | WIS Eiiipy

GPC il Zik #% .

00: bFFGANR B SHSIE K Hh i
10: R FEZIE K i

11: fRE

5 - - . 5 0.

Timer16 Wil ik
4 0 W5 | 0: ETgERdkr.
1. FRZiERSH.

3.2 - - k¥ . 5 0.

PAO/PAS5 kil Zik # .

00: L TFHZA N FRGARE R by
1-0 00 HE |01 ETHEER T

10: N RS K ik

11: {R¥
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6.8. ¥ ABFMANERET S (padier), 10 Hitik =0x0d

fr | witE | WS ey
2 6l 11 pi | TERE PAT-PAS XS AMUBER AT, 1/0: J&Fi 11
I PAT~PAG KLt O {5 M.
e | TEAE PAS UL WBRSHEAIR TR 1/0: R 1
° 1 N A 0. PAS R ERIRMIRAL, I ELRHH i R
4.3 11 p | 12 PA~PAS M AFIAL T, 1/0: J5F/ 451
R PA4~PA3 firi 0 nfs Il .
2-1 R
0 ; e 188 PAO BUr N MeE g rE R brig k. 1/0: I/ 45

WAL 0, PAO WIANREAIRMEE R 48, JF HAZH i K

6.9. M AYESFHEE (pa) 10 Hilk =0x10

fr | #¥I%BE | w5 Eii3%)
7-0 0x00 s | BlEE AR A
6.10. 30 A %8y (pac), 10 Hibk =0x11
fr | ¥IseME | s #iR
| S A SRR AT . IXEEREAF AR FRE SO I A AR A 5| A A A A i A K
7-0 0x00 5

0/1: AN/t -

6.11. 50 A LhiisH| %4728 (paph), 10 Huht =0x12

B | W | s P
o | oo | g | A EREIEGEE. KA BILAORRR LR A S AR5 .

0/M1: fFH/EH

6.12. i A THiiZhl&F 74 (papl), 10 #usk =0x13

A

BI4aE

%5

Eiiipy

7-0

0x00

T

B A TR LA R A7 A KRR A A FORAZ I R L A BRI 51 R

0/1: 15 HEH
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6.13. LLE BRI HIFF 2% (gpec), 10 #ilk =0x1a

iz

LT

]

ik

7

0

T

AL, 0M: EREH

MU BV, 1 R EAR R AR AR A SR B L, AR R e .

it

Pt A
0: IEHIAN < A
1: EHAN > A

WP LA A R 5 1 TM2_CLK R
0: FLEERHISTREA TM2_CLK RAEf
1: RS R B TM2_CLK KAtH

Ve HLA AR HH A R T o
0: LR 45 RBA S
1: HEGESH A0 45 R il

000

b RS VNG PSR

00 :PA3

01 :PA4

10 %6 1.20 V bandgap 2% HiJE
11 Vinternal R

100 : PAG

101 R

11X: fREH

ke =R E N TN TP ST
0: VinternaIR
1: PA4

6.14. LEBRIEFEFTFE (gpes), 10 Hilk =0x1e

AL | WI%RE | &I iR

| e R (5 PAD)
7 0 Ry N

0/1: 5 HIAH]
e Fhigaeme g 5 . (gpec.6 KA P AR AL sy A A e g )

° 0 L oM R R
5 0 HE EFENR RS EHE Vinema R B FIVEFE .
4 0 g priTEE S thiﬁ—c%&%%% HJE Vinternal R EEI_X‘{EE HIYEEE .

— jif% tt&i%%%%g Vinternal Ro

3-0 0000 RE

0000 M ~ 1111 (wED
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6.15. Timer2 ZH|&F 728 (tm2c), 10 it =0x1c

fr | WIGE | w5 Eii:pay

Timer2 iRk £ .
0000: 154

0001: CLK (ZRZimah)
0010: IHRC

0011: f##

0100: ILRC

0101: Lhisssti it
011x: &

1000: PAO ( FFH¥Y)
1001: ~PAO0 CFFAW)
101x : {15

1100: PA4 ( FFHIH
1101: ~PA4 (TR

7-4 0000 | BE/5

Timer2 % H &£
00: {=H
01 :f#%
10 : PA3
11 : PA4

w

1
N
o
o
i

(3]

o
i

JaF Timer2 AR M -
0M1: 15H/HH

6.16. Timer2 i+ % F5 (tm2ct), 10 bt =0x1d

| WmE | 5 #iR

7-0 | Ox00 | Ri% | Timer2 & #447[7:0].

HER: Timer2 RBcit 1AM, KL AZES tm2ct 5474

6.17. Timer2 M 758 (tm2s), 10 H#ilik = 0x17

VA VIR | s iR
7 0 RE5 | *E
Timer2 B} il 73 A 2% :
00: +1
6-5 00 HE | 01: +4
10: +16
11: +64
4-0 00000 N5 | Timer2 W 8h 7 Hids

6.18. Timer2 LfR&EF#2% (tm2b), 10 Hilt = 0x09

fr | ¥IMRME | WS #iR

7-0 0x00 RE | Timer2 L& 7iae,
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6.19. Timer3 & H1 2725 (tm3c), 10 il = 0x32
fr | wseE | wis ik

7 - - R

Timer3 YR I%E £
00 : =M

01 :CLK (R4
10 :IHRC

11 #§

100 : ILRC

101 : Lh&as st
101 : NILRC

111 : {18

T
dn

6-4 000

3-1 - - R

Ja H NILRC
0/1: {=HIJGH

1

4]

0 0 EIE

6.20. Timer3 TH¥&F 72 (tm3ct), 10 Hilk = 0x33

fr | WME | WS iR

7-0 | 0x00 5| Timer3 2 28472[7:0].

6.21. Timer3 3 3& 72 (tm3s), 10 k= 0x34

fr | ¥IME | B %
7 0 Ry | #H¥

Timer3 i & T 73 A 45 -
00: +1

6-5 | oo | A5 |01 +4
10: +16
11: +64

4-2 RE | RE
Timer3 I3 4
00:+1

1-0 00 K5 101:+2
10 : R
11:+4

6.22. Timer3 L[R&FF5 (tm3b), 10 Hiik =0x35

| #telE | WS Eii:pay

7-0 | 0x00 RE | Timer3 LIRZ7E2%,
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6.23. fBLETNA 728 (ts), 10 Hiht= 0x37

fr | BIME | B Eiiipy

7 - - e

fil iy Bk £ (TK_CLK)
00: IHRC/16

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

10: IHRC/4

11: IHRC/8

fih#% VREF E$%
000: 1.6V
001: 1.4V
010: 1.2V
4-2 011 5 | 011: 1.0V
100: 0.8V
101: 0.6V
110: 0.4V
111: (¥

TEFFUR A BT RERT LB Fi i ] (TK_DISCHG)
00: {*%

1-0 - /5 | 01: 32 * CLK

10: 64 * CLK

11:128 * CLK

6.24. il B HIEHIFFEE (tcc), 10 Hikl = 0x38

| WIBE | 5 Py

WHEE 01 EHIEH

7 0 S, M 2 3BT A

fih 512 1 MUIR S

e w2(W) RE(R)

TK STOP R
g Y éjél:
000 R e ) s 4R

001 TK_RUN igfrh

P \
011 (CS HAH ) B

HAt TR (]

3-0 - - TRE
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6.25. AlEIRERITRE 1 B 1788 (tke1), 10 Hutk = 0x3b

fr | WGE | B ik
7 0 BEE | /58 PAO/TK4. 0/1: 1E=HI/EH
6 0 BE | /e PA4/TKS3. 0/1: 1E=HI/EH
5 0 5 | e PA3/TK2. 0/1: 1E=HI/EH
4 - TRE
3 5 | ffige PAG/TK1.0/1: E=H/EH
2 BEE | {58 PAS/TKO. 0/1: 1E=HI/EH
1-0 - - TR
6.26. AR R B IS T4 (tkch), IO Hilik= 0x3e
B | WeeE | s ik
7-4 - - TRE
3-0 - R | i m i 8 tke [11:8]
6.27. AR BRI 748 (tkel), 10 Huhk = Ox3f
fr | WwkE | s ik
7-0 - Wi | flfdict 75 FLTF B0 the [7:0]
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75 fiid

ACC Zn%s (Accumulator 145 5)

a Zn#s (Accumulator 7EFRF LS ERF 5O

sp HERARET

flag ACC *ﬂ#‘?ﬁ%‘ﬁ%&

I AR
& Wiy

| W
- (i2Z)

A FrEY

+ n
- ok

- AU CE2ERAMY, 1 FMD)

A (2 %MD

-l

0)% M (2 AWM R GRS A5 R 1 T D

Z T (R FBEHITTREML R 0, KAWEN D

HEAL (Carry)

AC B bR & (Auxiliary Carry)

M.n RAavFFHkfElE 0~0x3F (0~63) KA &

Page 55



5 filisE OTP K& B il

74. BUEE#wEERS

mov a,l

% 2 S £ s 2 2 omas

Wltn:  mov  a, OxOf;

ZiH. a < 0fh

TR gL Z: [AE],  C: [A%L,  AC: [A4],  OV: [A4]

mov M, a

R B E s i ZR 048 2 A A7

% #m .  mov MEM, a;

i, MEM ~ a

Zwmtr gl Z: AR, C: AR,  AC: A%, OV: [47]

mov a,M

B HE N A7 3 Ends

B4n:  mov a, MEM ;

Zi%:.  a < MEM; 4 MEM NZEI, FrEALZ S EL.

SRk EA: Z: [ ),  C: [AZE]L AC: [A%E],  OV: [A4]

mov a,lo

sl th 10 21 2 n#%

B4n:  mov a, pa;

23 a < pa; Mpa NER, FREMZ SHEN.

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

mov 10, a

Fah s th 2 m# 2 10

% W : mov pb, a;

gifl: pb< a

ZmtsEA: Z: A, C. AV, AC: A%, OV: [4A%]

Idt16  word

¥ Timer16 (1) 16 {7 it HEE HE RAM

Fltn.  Idt16 word:;

8. word — 16-bittimer

ZwmbrES:  Z: [A%],  C: [A%], AC: A4,  OV: [A%]

N 45«
word T16val ; Il & X—" RAM word
clear lb@T16val ; Il 5% T16val (LSB)
clear hb@T16val ;  // i& E T16val (MSB)
stt16 T16val ; Il ¥ 5E Timer16 (#4515 )9 0O
set1 t16m.5 ; /)3 A Timer16
set0 t16m.5 ; /1 1% F Timer16

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

B HE word 1) 16 17 RAM Z#F] Timer16

Bltn.  stt16  word;

ZE.  16-bit timer ~— word

SR gL Z: [AE], C: [A%],  AC: [A4],  OV: [A4]
JS2FH Y 41

word T16val ; Il %€ —~ RAM word

mov a, 0x34 ;

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

mov hb@T16val,a; // ¥ 0x12 #F] T16val (MSB)
stt16 T16val ; /I Timer16 #J4651k 0x1234

idxm a, index

fEHZG1E RAM Bk 35 RAM B e O n# s Rnds . B2 2T AT —484
Wltn:  idxm a, index;

%R,  a < [index], index /& word 5 3.

ZEMEbREN:  Z: [A%], C: [A%],  AC: [A%Z]L  OV: [A%]

JS2FH Y 41

word RAMIndex ; I & L—A RAM 845

}"HOV a, Ox5B ; Il ¥eE Rl (LSB)

mov lb@RAMiIndex, a; // #8573 RAM (LSB)

mov a, 0x00 ; Il ¥eEfeE Ly 0x00 (MSB), fE JZ8P115 El 0
mov hb@RAMIndex, a; // ¥fa%t47%] RAM (MSB)

idxm  a RAMindex; /%% RAM Hihitly Ox5B Hy%iR S f ik 2 2

ldxm

index, a

R R 51ME RAM bl 354 0% i S B0 in#3) RAM. B 75 2 2T I [ 47X — 454
Bl idxm index, a;

gE. [index] < a; index #& L\ word & X.

b &S Ze TA%L, C: [A%] AC: [A%],  OV: [47%]

32 41

word RAMiIndex ; I 2 L—A RAM #8H5

mov a, Ox5B ; Il ¥eEfaEr sl (LSB)

mov Ib@RAMIndex, a; // F1a%t47%] RAM (LSB)

mov a, 0x00 ; /18 E FeE kA 0x00 (MSB), 7£ JZ8P115 Eh 0
mov hb@RAMIndex, a; // ¥4#651175] RAM (MSB)

mov a, 0Xa5;

idxm RAMIndex, a ; 11 ¥ B Bds s B n#i ik & 0x5B ) RAM
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xch M

Znae 5 RAM 2 A 58 e i i

Blhn:
4R

xch MEM;

MEM < a, a — MEM

ZMWRIbREN:  Z: [A%] C: [A%]),  AC: [A%Z],  OV: [A%]

pushaf

R A S ARE BN A A7 85 105U A7 BUHER IR B 2 I HER U 17

0
ghEIR.

pushaf;
[sp] < {flag, ACC};
sp < sp+2;

ZMWRIbREN:  Z: [A%] C: [A%],  AC: [A%Z],  OV: [A%]
J§E T 451 -

.-romadr 0x10 ; 11 F T IR S5 FE P N 1 bk

pushaf ; 11 R 0 A AR A AR RS B A7 4% (0 2 A7 BIHERR A A7

11 v W 55 A2 PP
11 v R 55 AR PP

popa’: I1 ¥ MR O O HER 47 3 B A A R A 2

reti ;

popaf

R HE R AR T E 1A HE R P A 1R B0 [ 4 ) 300 2 A0 SR R S A A %

. popaf,
R sp < sp-2
{Flag, ACC} < [sp];
SR b EN:  Z: [2sgm),  C. [%Z@m),  AC: [%#mW), OV: [%Z§mm]

Idtabh index

R GIEy OTP Butsht bR OTP REfPA7filias i i v WEHR DO BB B Inas . 752 2T IS
AT — 54

filty:  Idtabh index;
. a < {bit15~8 of OTP[index]};
TR EN:  Z: [A%], C: [A%E],  AC: [A%],  OV: [47%]
J8; FH G -

word ROMptr ; /I 7£ RAM & X OTP 454t

mov a, la@TableA; // & OTP TableA &%l (LSB)

mov Ib@ROMptr, a; // #fa%47% RAM  (LSB)

mov a, ha@TableA; // f&& OTP TableA f5% (MSB)

mov hb@ROMptr, a; // ¥+85473] RAM (MSB)

Idtabh ROMptr ; I SRR IR R B2 n#s (ACC=0x02)
TableA:  dc 0x0234, 0x0042, 0x0024, 0x0018 ;

Idtabl index

R GIMEN OTP Bt bR OTP REfPA7filas R 7 W EHR DO BRI 2 Inas. 752 2T I
B ATIX — 164

LUk
gk

Idtabl index;
a < {bit7~0 of OTP [index]};
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Wb EN:  Z: [A%],  C: [A%],  AC: [A%&],  OV: [A%]
SASERRITE

word ROMptr ; Il £ RAM 5E X OTP HJ$a%!

mov a, la@TableA; // fiE OTP TableA 5%l (LSB)

mov Ib@ROMptr, a; // #fa%47% RAM  (LSB)

mov a, ha@TableA; /I & OTP TableA f&% (MSB)

mov hb@ROMptr, a; // ¥i8%7£%] RAM (MSB)

Idtabl ROMptr ; I HCEHRE RN B R ngs (ACC=0x34)

TableA: dc 0x0234, 0x0042, 0x0024, 0x0018 ;

72. HRBHERES

add a,l B RIEE S BomAs AR, SRS IEEE RN RN

Fltn.:  add a, OxOf;

ZEH, a < a+0fh

RIS EN:  Z: [3Z5m], C: [%m),  AC: [%im], OV: [

add a,M B RAM 5 B hnds 80, SR JEH045 RN\ R nds

il : add a, MEM;

Z#®. a < a+MEM

ZRMPIbrEA:  Z: [%Em], C: [%=m], AC: [%=im], OV: [%Zm]

add M.a | % RAM 52BN, A IO RAM
. add MEM, a;

8. MEM «— a+ MEM

SWMIEER: Z: [2WMM],  C: [2Wml,  AC: [ZHm],  OV: [ZHm]

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

Fltn. addec a, MEM;

%, a—a+MEM+C

R EN:  Z: [35m], C: [%=m), AC: [%im], OV: [%Zim]

addc M, a B RAM. Zhn#s LA AR N, SAEHEE RN RAM
#ltn: adde MEM, a;
#H. MEM«—a+MEM+C

RGN Z: [35em],  C. [%m), AC: [3%Eml, OV: [%im]
addc a B Znes SRR, ARG IR RN BN s

Fltn. addec a;
8. a<— a+C

MM bREL:  Z: [, C. [%®mil, AC: [%FmW], OV: [ZEm]
addc M ¥ RAM SO, SREHEE RN RAM

Blln.  adde MEM ;
gE, MEM < MEM +C
ZRMPIbREN:  Z: [Z#m],  C: [%Z#ml], AC: [%Z#m], OV: [%Z%m]
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nadd a, M ¥ 2 A08% 0 U2 (24MD) SRAMA N, AR5 104 BB\ Bngs

Bltn: nadd a, MEM;

i, a < Ta+MEM

ZRMMbREN:  Z: [%Zm],  C: [%Zggm], AC: [%Z&m], OV: [

nadd M, a BRAMI 25 (24M5) 5 R ngstim, REHLEEBRARAM
#ltn: nadd MEM, a;
8. MEM — TMEM+a

Wb EL:  Z: [35m],  C. [%mil,  AC: [%FmW], OV: [%Zm]
sub a,l EVIE - WARIE e/ TR EE (Eih ) N IR0

tn:.  sub a, OxOf;
gi. a < a-0fh(a+[2" scomplement of Ofh])
MR SN Z: [5252m],  C. [Z&m], AC: [%#ui], OV: [

sub a,M ZmZsik RAM, 2RS40 4s BN B s
ltn: sub a, MEM;
4i: a <~ a-MEM(a+[2" scomplementof M])

RGN Z: [35em], C. [%m), AC: [3%Eml, OV: [
sub M, a RAM Ji& 2 hn#s, SRJEHE45 RN RAM

Blhn:  sub  MEM, a;
4i.  MEM < MEM -a ( MEM + [2’s complement of a])
SRR EN:  Z: [%Z#m),  C. [%Zgm], AC: [%Z#W], OV: [Zm]

subc a, M Fn#E RAM, FdadEar, SR04 RN R ma

.  subc a, MEM;

Z®. a—a-MEM-C

SRR EA:  Z: [Zm],  C: [%Zml], AC: [%i#m], OV: [%Z%m]

subc M, a RAM Ji& 2 N2, FRHEAL, SRIEIE45 RN RAM
Bltm:  subc MEM, a;
ZH.  MEM <« MEM -a-C

R EAR G Z: [25m], C. [=FEmw], AC: [%=Fm], OV: [%Em]
subc a SUMAREEEAL, SRS IELE RN RN

Bltn: subc a;
4. a<— a-C

ZRMAREAL:  Z: [325em ],  C. [%8m),  AC: [%ml, OV: [%in]
subc M RAM Ji#EAr, AREHELE RN RAM

Fltn. subc  MEM;
i3, MEM «— MEM -C

WAL Z: [R5, C. [%#mil,  AC: [%FmW], OV: [Zm]
inc M RAM fin 1

Bln: inc  MEM;
8. MEM «— MEM + 1

R EN:  Z: [%ZEm],  C. [Z¥m], AC: [ZEW], OV: [ZFWi]
dec M RAM & 1

fBln: dec  MEM;
25, MEM «— MEM - 1

M EAL:  Z: [2ZFm],  C. [%=Em], AC: [=ZFml, OV: [%ZEmn]
clear M iE%: RAM A 0

Blln: clear MEM ;
8. MEM < 0
TR EN:  Z: [A%], C: [A%], AC: [A%],  OV: [47%]
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7.3. BALZEERES

sr a RSB R, AL 7T BANERN O

Bl:  sr a;

Z%8.  a(0,b7,b6,b5,b4,b3,b2,b1) «— a (b7,b6,b5,b4,b3,02,b1,b0), C < a(b0)
TR EA:  Z: TAEL, C: [%Zml, AC: [A4],  OV: [A4]

src a BN A4S, AL T BN bR EAL

Win: src a;

ZE%R.  a(c,b7,b6,b5,b4,03,02,b1) < a (b7,b6,05,b4,b3,b2,b1,b0), C < a(b0)
ZRMMbREN:  Z: [AE],  C: [%Zi#m], AC: [A%], OV: [A4F]

sr M RAM 645 #, i 7 B ANEN O

Fln:  sr MEM;

3. MEM(0,b7,b6,b5,b4,b3,b2,b1) < MEM(b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(b0)
TR EN:  Z: [A%F],  C: [%Zi#m], AC: [A%], OV: [A4F]

src M RAM (64 %%, A0 7 BN bR EAL

#ln. src MEM;

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

sl a FMABRILLERE, L 0 BAEN 0

filtn: sl a;

5.  a(b6,b5,b4,b3,b2,b1,b0,0) < a (b7,b6,b5,b4,b3,62,b1,b0), C < a (b7)
ZYWEIbREN:  Z: AL C: [=®ml,  AC: [4A%&],  OV: [A4]

slc a RN AR, 4L 0 B NHEALAR EAL

Bltn. sle a;

455, a (b6,b5,b4,b3,b2,b1,b0,c) «— a (b7,b6,b5,04,63,62,b1,60), C « a(b7)
SRR EN:  Z: TAE],  C: [%Zml, AC: [A&], 0OV: [A4]

sl M RAM AL A%, i 0 B AMEN O

#iltn: sl MEM;

455 MEM (b6,b5,b4,b3,b2,b1,b0,0) — MEM (b7,b6,b5,b4,b3,b2,b1,b0), C — MEM(b7)
ZRMMbREN:  Z: [AE],  C: [%Zi#m], AC: [A%],  OV: [A4F]

slc M RAM I 2%, 7 0 B NHEA AR EAL

Hl: slc MEM ;

ZEf:  MEM (b6,b5,b4,b3,b2,b1,b0,C) ~ MEM (b7,b6,b5,b4,b3,b2,b1,b0), C ~ MEM (b7)
TR EN:  Z: [A%],  C: [%Zi#m], AC: [AE], OV: [A4F]

swap a Z g E 4 AL 51K 4 A H e

Hlin: swap a;

. a(b3,b2,b1,b0,b7,b6,b5,b4) ~ a (b7,b6,b5,b4,b3,b2,b1,b0)
ZRMbRES:  Z: [AE],  C: [A%],  AC: [4A%Z], OV: [R4]
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74. BHEEERKS

and a,l ZNAS RIS BV BE AT IZ 5 AND, AR5 I04s BARE R B g

f5ltn: and  a, OxOf;

ZH. a <~ a&0fh

SRR ES:  Z: [Z#m],  C: [4A%&],  AC: [4A%],  OV: [44]
and a,M ZIN#EA RAM #0172 % AND, SR 5045 BARAE 2 2N 4%

#ltn: and a, RAM10;

ZH. a<~ a&RAM10

ZRMEAREN:  Z: [ZEm],  C: [4A%], AC: [4A%],  OV: [44]
and M, a ZINZEF RAM #4718 % AND, fRJ5E45 RAR4EE] RAM

#ltn: and MEM, a;

4558 MEM < a & MEM

MR EN:  Z: [ZEm],  C: [4A%], AC: [A%],  OV: [44]
or al ZINESANL ED B AT I OR, AR G445 RARAE B 2 n a4

Bltn: or a, OXOf;

459 a < a|0fh

SRR ES:  Z: [Z#m],  C: [4A%&],  AC: [4A%],  OV: [44]
or aM Z I RAM $UUT 84 OR, RJGE4E BARAE S 20 %e

#ltn: or a, MEM;

i a«—a|MEM

SRR ES:  Z: [Z#m], C: [4A%&],  AC: [4A%],  OV: [44]
or Ma ZINZEF RAM #4718 % OR, SRJEIE4E RIFAFE] RAM

Bltn: or MEM, a;

3. MEM < a | MEM

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

Bltn: xor a, OXOf;

8. a <~ arofh

SRR ES:  Z: [Z#m],  C: [4A%&],  AC: [4A%],  OV: [44]
xor 10,a EINARAT 10 A7 BT I XOR, SRIELERAZF 10 F47 5%

wlhn: xor pa, a;

R, pa<—a’pa; //pasdportA FEEFFE

ZEMEbREN:  Z: [A%], C: [4A%], AC: A%l OV: [4%]
xor a,M ZIN#EA RAM $1T2 % XOR, AR G045 RO 3 Bna

#ltn: xor a, MEM;

ZH. a <~ a”RAM10

SRR ES:  Z: [Z#m],  C: [4A%&l,  AC: [4A%],  OV: [44]
xor M, a ZhngsA RAM #4784 XOR, RG4S RAM

Bltn: xor MEM, a;

453, MEM «— a " MEM

ZRMEIARES:  Z: [ZEm],  C: [4A%], AC: [4A%],  OV: [44]
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not a SMAPAT 1 AMBIEE, &5 E B nas
4. not  a;
. a <~ —a
Mt EN:  Z: [%Zm],  C: [A4&l,  AC: A4,  OoV: [A%]
N Va4«
mov a,0x38; //ACC=0X38
not a; /I ACC=0XC7
not M RAM $AT 1 #MZI2 5, 4587 RAM
Fltn: not  MEM;
8. MEM ~ —MEM
R ESL:  Z: [2FEm], C. [A%],  AC: [4A%Z], 0OV: [4H%]
I FH 45«
mov a, 0x38;
mov mem,a; // mem =0x38
not mem ; /I mem = 0xC7
neg a ZnE AT 2 AMLIZE, S5 RITE RIS
Hl: neg  a;
R, a<—an 2 MY
LM EA:  Z: [3Z5m],  C: [A4&], AC: [4A4],  OV: [A%]
I F S 4«
mov a,0x38; //ACC=0X38
neg a; // ACC=0XC8
neg M RAM #AT 2 #M3iz 5, 455087 RAM

Hlin: neg  MEM;

8. MEM — MEM 1) 2 #Mg

ZRMMbREN:  Z: [%ml,  C: [AZ], AC: [R%E], OV: [R4]
JS2 FH St -

mov a, 0x38;
mov mem,a; // mem =0x38
not mem ; /I mem = 0xC8
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comp a,M EL% B0 38 A RAM () 4 2%
#l. comp  a, MEM;
i 2T (a-MEM), AR brELL Flags

ZWMAREN:  Z: [%Z#m),  C. [%Z#wl, AC: [%Zgm], OV: [Zm]
82 FH e 1

mov a, 0x38;

mov mem, a;

comp a,mem; /NZ BB 1

mov a, 0x42 ;

mov mem, a;

mov a, 0x38;

comp a,mem; /N CIEHIEN 1

comp M,a Ehis B nes 1 RAM [ 25

wlin: comp  MEM, a;

iR 2T (MEM - a), JFiidstrEfr Flag.

SRR EN:  Z: [Zgm],  C. [%Z#m], AC: [=Z#m], OV: [%Z#m]

Pz RKIE <

set0 10.n 1O FIIAE N HiAR HLAL

Hilhn: setd0 pa.5;

58, PA5=0

SRR EN:  Z: [A%],  C: [A%],  AC: [A%Z],  OoV: [A%]

set! 10.n 1O FIIAE N 7 & FLAL

Hlhn. set1 pa.5;

ZEH, PA5=1

SRR EN:  Z: [A%],  C: [A%],  AC: [A%Z],  OoV: [A%]

set0 M.n RAM [ N B4 0

Flin: set0 MEM.5 ;

28, MEMAZ5 M0

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

set! M.n RAM FI67 N 50 1

Bltn: sett MEM.5;

5. MEM 25 M1

ZRMMbREN:  Z: [AE],  C: [A%],  AC: [AZ], OV: [A7F]
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swapc [10.n

ZEMbREN: (A% 2 [%Fwm] C  [A%] AC  [A%] OV
NG 1 GESHH) -

set1 pac.0 ; Il %8 PA.O 1ER%HiH

set0 flag.1; /1 C=0
swapc  pa.0; Il i% C 45 PA.O (fi#fE) , PA.0=0
set1 flag.1 ; I C=1
swapc  pa.0; Il % C 25 PA.O (fi#fE) , PA.0=1

NG 2 GRS -

set0 pac.0; I & PA.O 1E NN

swapc  pa.0; Il 3 PAO I{EZS C (FLERAE)

src a; /I 88 C # A4 ACC 6L 7

swapc  pa.0; Il 5 PA.O {4 C (hr8AE)

src a; Il 5t C Fefigh ACC Il 7, E—A PA.O [{E%: ACC HIfis 6

7.6. FHFEBHERES

P Bones 5oL R B, R MFR, BIBEE T 4654, EMMEES (a—a- )iHFH

ceqsn a, |
Wlln:  ceqsn  a, 0x55;
inc MEM ;
goto error ;
5. {Rtn a=0x55, then “goto error”; 50, “inc MEM”
WSS Z: [32m), C. [%®mi), AC: [%Z#m], OV: [%#]
ceqsn a,M L B hn4s 5 RAM, WS AHFER, BBk F—484. fnEMdEsS (a2« a- M)

. ceqsn  a, MEM;
S R a=MEM, Bkl T —AME4

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

cneqsn a, M

L 2 n4s F1 RAM [ME, RAMEHER T —%1EL. rESE 5@ < a- M)F[H
%ln: cneqsn  a, MEM;

iR W a=MEM, Bk 4454

SRR EAL:  Z: [32s2m),  C: [%Zm),  AC: [%iWi)], OV: [ ]

cneqsn a, |

L S ns FISL DA e, W RAMEHEER F—%1EL. rES T S5@ < a-1)
#l:  cneqsn  a,0x55;

inc MEM ;
goto error;
g W a#0x55, 5 “goto error’; 5N, “inc MEM”
SRR EA:  Z: [2Zm], C: [%Z#ml], AC: [=Z#m], OV: [%Z%m]

Page 65



Q 5 fifsE OTP KRALH H 1l

tosn 10.n W 10 KfE S 0, Bhid F—N a4

#ltn: tosn  pa.5;

i R PAS 2 0, Bhkid F—1ME4

ZRmbsEL . Z: TAE], C: [A%],  AC: [AZ],  OV: [A7%]

t1sn 10.n W10 e Efi 2 1, Bk F—1N 484

#Wltn: tisn  pa.b;

ZER. I PAS 2 1, Bt R —AMES

ZRMMbREN:  Z: [AE],  C: [A%],  AC: [A%],  OV: [A7F]

t0sn M.n W RAM (148 & (i A& 0, Bhid F—14484

Fltn: tosn MEM.5;

ZER. R MEM KA 502 0, Bkid F—14ME4

ZRWMEbREN:  Z: [A%], C: [A4A%], AC: [A%],  OV: [4%]

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

Bltn: tisn MEM.5;

gER. W MEM KA 502 1, Bhid F—14MES

TR EN:  Z: [AZ], C: [A%&],  AC: [A%E],  OV: [44]

izsn a Zmgsim, HEEmaBHEL 0, Bk F—1 a4
Bltm:  izsn a;
g%, a < a+1, fa=0, LT —"NES

ZRMAREAL:  Z: [325em ],  C. [%8m),  AC: [3ml, OV: [
dzsn a BEmasuk 1, HBEmMBEEL0, B T —1ME4

Wn:  dzsn  a;

ZRMAREAL:  Z: [325em ],  C. [%8m),  AC: [3ml, OV: [
izsn M RAM i 1, # RAM ¥H{E=Z 0, BbiZ F—1454

Bltn.  izsn MEM;
Zx5. MEM <~ MEM+1, # MEM=0, BtidTF—/iE4

SRR EAL:  Z: [35em],  C. [%m), AC: [%ml, OV: [%n]
dzsn M RAM J% 1, # RAM ¥ifd 2 0, Bk F—1464

Bltn.  dzsn MEM;
Zi. MEM < MEM-1, # MEM=0, Bk F—"NE4
M EAL:  Z: [2Fm],  C. [%=Em], AC: [=ZFml, OV: [%ZEmn]

7.7. RGEHIEEKS

call label R, il AT DU 48 2 ] (A — Hhu ik 451
. call  function1;
5. [sp] < pc+1
pc <« function1
sp < sp+2
LM EN:  Z: [AE], C: [A%], AC: [A%], OV: ['A%]

goto label R e E Ak, kb ay DU 40 A (8] AT — Rk

#ltn:.  goto  error;

g k3 error Lk SHATIET

TR EN:  Z: [A%],  C: [A4], AC: [A%],  OV: [47%]
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ret | B B A s S 2 Bomss, AREIR A
Bltn:  ret 0x55;
ZEH . A < 55h

ret;
MR EN:  Z: TAZ]  C: [A%], AC: [A%E], OV: [47%]
ret MR EOR AR B AR 7
wlhn:  ret;
i, sp <~ sp-2
pc < [sp]
SRR EN:  Z: TAEL  C: [A4], AC: [A%E],  OV: [47%]
reti AR S FE 7 R [ B R R . ERXfEAPIT G, &Pl asE .
Blln:  reti
SRR EN:  Z: TAE]  C: [A%], AC: [A%E],  OV: [47%]
nop BAEFT BN
Blln:  nop;

SR BARfTSR
RYWEIbR SN Z: AL C: [A%], AC: [A%],  OV: [4A%]

pcadd a H AT P T i R 2~ — MEF

#ltn: pecadd a;

5. pc < pc+a

TR EN:  Z: [A%E], C: [A%],  AC: [A%], OV: [474]

82 a1 -
mov a, 0x02 ;
pcadd a; /[ PC <- PC+2
goto err1;
goto correct ; Il BE3)iX B
goto err2;;
goto err3 ;

correct: /1 Bk3)iX H

engint FOVF A A

filtn: engint,
SERL. IrESR AR FPPO, DU HEAT b b AR 55
ZRmbsEL . Z: TAE]L, C: [A%],  AC: [AZ],  OV: [A7%]

disgint AR A

Wilhn: disgint ;

gL 163 FPPO M-I ZEsk g P, JEiEbAT TR IR 55
ZRMPAREN:  Z: [A%E], C: [A%],  AC: [A%E],  OV: [474]

stopsys RGiEIE

Biltn: stopsys;

5 AFIE RGBS R

ZRMPbREN:  Z: [A%], C: [A%],  AC: [A%E],  OV: [474]
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stopexe CPU 1t P ez st A SR AR 2 TAE IRt . (HJZ RGUN PR 5 FH DA 45 Th #6

. stopexe;

gl EERGEH N, ERREREG S TR

ZRMPAREN:  Z: [A%E], C: [A%],  AC: [A%E],  OV: [474]
reset VAN, FISATH SRS A A )4

. reset,

gifL. AR

ZReWMbRES . Z: [A],  C: [AA],  AC: [A%],  OV: [A4]
wdreset EAE 1

. wdreset ;

ik HAET

ZRembRES . Z: [A],  C: [AA],  AC: [A%],  OV: [A4]

7.8. BAPUTRBZR

2 goto, call, pcadd, ret, reti , idxm
2N FAT R

PN TS ceqsn,cneqsn, tOsn, t1sn, dzsn, izsn
1A HAth
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79. EARWRELSR

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

7.10. BIT EX

fr FHk H g XAE RAM X Hibkf) 0x00 %] Ox3F.
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8. #Li%T(Code Options)

IR bk 3 iR
HH OTP WHEINZ, FEFA RVF#EEL
Security e OTP W2 NI, Fory o] DU i
Disable 152 EMI R4k 15
EMI
Enable ARG B OR B LGRS AT 1 EMI PERE
AS_CS FLE 51 PA7/CS Mfili#ft) CS i
PA7_Sel
As_IO FCE 51 PA7/CS N PA7 10 5]
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,
7 2.1V, 2.0V, 1.9V, 1.8V

9. RFAERE

SEE T IREEH P AEAEH] JZ8P115 R4 1C I b 40 AU — Legh iR

91. &

P e b B p A 5k IC A5 APN, A REMEHIIL IC. AR THUL IC K APN, 17 1A A & pi s -

9.2. f#H IC

9.2.1. 10 5| KR E

(1) 10 fE 8T I

¢ IO ENETFRINGS, Vin 5 Vil HERL, SBEE BESEERN, 158 Vih fR/IME, Vil Bk E

L3 EA

& A R R BLECREE RE EE S S R R T AR, JF v e

(2) 10 1E % T4 NATHT I Wi Th g

& %E 10 NN
& [ PADIER &A%, WXL 1

(3) PA5 & &N PRSTB i\ 5|

& BUE PASfERIA
¢ € CLKMD.0=1 k)i PA5 1Ey PRSTB i A\ 51l

(4) PAS5 {E Ak N i K G 28 34 42 38 o ol o o
& IHETE PAS 5KFLHHEE >33Q
& RBIREEARMH PAS ENIA
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9.2.2. it
(1) R W Th e — B B R
% 1. & INTEN Z9472%, T 75 200 b i 4 i A
S INTRQ {7452
TRERH, i ENGINT #8404 CPU K lrzhag
S, W RA S, BEN TR
MR R BT e, IRRFIERRF
*TEEFEFH, wfE A DISGINT 184 <A ik
*BEN W R AL E R, WfEH PUSHAF 84 RER17F ALU fil FLAG #FA7as 7%k, JR1E
RETI ZHi, {iF POPAF {84 &5, HBINT:
void Interrupt (void)  // T RAESE, BEANFWTIET
{ Il B8hiE N DISGINT BPIRZS, CPU A& Fisz it
PUSHAF;

e S
o H w0 N

NI
Q=
S

POPAF;
Yo RGEZPEAN RETI, EEHUT RETI SEEA HENMKE S ENGINT HPIRE.
(2) INTEN, INTRQ&AWIGHAE, BrCAZAE A A rar, — & ZEHRE 5 20 B .

9.2.3. REWTEMERE

FIF] CLKMD & 47 &% nl Ul RGE Bl iie EHER, AATEEYI SR G iR ) R HE IR A SRR o 512
M A IFERJETHRE] B I BHIEIT, BiZJ5H CLKMD Zrfr sVl R 81K, SR)5 fHER CLKMD &£ 45 5% ]

A BTN R35
. fil—: RGEM ILRC ¥ IHRC/2
CLKMD = 0x36; /1 D)%) IHRC, {H ILRC A~%{5H
CLKMD.2= 0; Il BeEs AR 2 H ILRC
* RIS ILRC V)42 IHRC, [FB5CH] ILRC
CLKMD =  0x50; /I MCU £:3EHL

9.2.4. HHMENX., MREMNEIIH
2 ILRC RME, BB SR,

9.2.5. TIMER % H

M $INTEGS BIT_R B (iXi IC BRMED , Hiwe T16M 1H2ias BIT8 F=AEHlb, #F T16 iH4UA 0
TFE WSS — R AR EE] 0x100 B &4 (BIT8 MO £ 1), 5 /b Wit 0x300 if &4 (BITS
MO E 1) o FrAE BIT8 £ 512 A il i, RERBhERS T16M i 5ss s, W F—
Wt fE BIT8 M0 4% 1 I & A=
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WREE $INTEGS  BIT_F (BIT M1 20 fil ) ifi HBEE T16M iH4ds BIT8 F=/Erhllfr, N T16 1%k
BiA 4 VK3 0x200/0x400/0x600/+ i KA il . Wik 2 INTEGS (5 7E & G IFAL, Wik P2 R,

9.2.6. IHRC

(1) IHRC B 2 A8 A8 FIoE s i e s R e IR A

(2) KHME IHRC I, ANERIARTHLGZIIERE COB fEL %%, EMC MITH#H&xT IHRC RIRSEEA M. 4R
FEEPRATIAE T IHRC, FBAERARIG IHRC 5L bRl vl fig 2 Hh D0 22 118 Hh AR Y B 38 2 J5 R

2R

(3) Fi A B BN MIE I — A AE COB ZI=aiE QTP I . 3m] XX A Bl A H A T
(4) ZATREE B CRAL ML R, Filin, LUK IHRC ST E R 0.5% 3 1% DALk A 2 () SEFRaii & 5

255 LA AR A s R BRI FE LVR, A RELRF

& TR,
9.2.7. LVR
LVR 7K P BB AR 7 iR 3047 . {3 FH 35 0 20
BlASE TAE
NG TAESR . BT R LVR K& e i
RGnT B VDD LVR

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

% 8: LVRiXES¥%

(1) REY IC EHERsE, % LVR (1.8V ~4.5V) A4H.

(2) FTLARE TR A7 A MISC.2 24 1 4% LVR K, (HILE RiffR Voo fERAS TAEHELL b, B 1C 7T fg TAE

AIEH .

(3) rEH MM stopexe I HIE stopsys T, LVR hEg ik
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