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CEFHERFSGH

C W5 Mt f . RN B AL BERE PO 458 4 416 1T A

]
WA AR W AR BRI, A oA A RRF, JF HoT A
1T RAR Mz

o RO AR L R

o S SURHR A

o PUTHE IBHLES

o PUTRUTHOEERIENIE

AT S ZAE, LA AR RS
WAL, JF ELTDREIC S T KA . 7 AU AL B R P
LU AERERE CWRRFF SO . WL TR — B BRI 7

void main ()

{

/* user application source code */

}
VSRR FP P20 E L PR maine T H AT BE S AN — AR 3T
B AT AR SCAF AT BLE SCEE R4 main.

R
TREAH H THAE S R R P A M R R, BT e C GBI
) RRECAFR (B AR RO, VEREH] LASCE AR P P AT . C
A A RERAAL B . RN Ik E (nest) . I C GRS SR ALPIMARE TS
A BER LATER .

-  BuEE
PERTFIG T/ mas T/, LAR —

/* this is a block comment */

PR 45 WA VT 2 BRE R AR5 A0 T AR RETAT, A TIHATF
PRGEART*) LR FTAT SO 7 s S s C Gideddis 2 O R T AN T 2w 16

- fTHER
APERETTIG T/ E SIAT IS5 O 1F o A2 XURNE 25 RS0 BT 5 R R
SERZL U

// this is a line comment



HOLTEKY ‘ BE B CHET

P IRFRF
PRUARF A RR L B IS ) RE . Sl FRIZE, AN TF 2 sE N AR .
o FANTFRHATNET
o K HBES 31 MR
o KNEFREL/NEFREEAT M
o ANHTLUME H IR ERF

RE T
Y ERE C RSP IR AR T, RN,
auto bit break case  char
const continue default do else
enum extern  for goto if
int long return  short  signed

static struct switch  typedef union
unsigned void volatile while
FERE C Zifas A HE1E double. float fl register iX — MR Fo

BmARR

Hn AR 5 K
BEHE C Y B ae R AL UL AL, 200
bit LA il
char I — N A
int I AN AT R
void HAER DS, H TR AT R MU 2.

B TR E L 42500

FR e 1) B R B R A YEH

const any B AP ROM Rkl X
long int AR 16 {7 34
short int A — 8 AT AL
signed char, int S — NI A
unsigned char, int B AN TR AR
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P BIERTY . KN NER, 25

KR PN uwo M

bit 1 0,1

char 8 -128~127
unsigned char 8 0~255

int 8 -128~127
unsigned 8 0~255
short int 8 -128~127
unsigned short int 8 0~255

long 16 -32768~32767
unsigned long 16 0~65535
=4

E 78 SR R K/ S S8 TR 2 i s 20 o MR d A A o B3 A A

-1 Bt

data type variable name [,variable name...];

{EZIEH T, data_type &G1EMIEHEEIIN variable name &L H )4
Fro (ERREP BT E S A FUR IR R ECRA A TR (BB A, He o
UL E AR RO A o AT R O R F I, b e B 0 g A e A A AT
3 APAT R RR BT S ORI, R AR e AN T AT R R AR B A
AT BB AN E e, WA S O 4 A b, BB AT ek B WA H L AP Bt AR i

PE € 17] const W] LA HAAT A AR e A E o, B e SC AR w0 AN T s
(1), gt & 5 B H const B E X AR 1 25 A7 ROM Hihik X . Bl 5E 17 const
T LA AE SR 5, const 7R M & 75 B LSS5 R0k X e e W0
i, AR A 2 I AN B BOE FIURE -

H] DA @55 F7n A B JBCEAE AR R B0 A7t sk, Mt b

data type variable name @ memory location;

LB, memory location izt ittt Wk A HLIIATZ 1> RAM
AR, E AR ESCE T 5 0 0 1) RAM fAA# 28 X Sz Sk, W] AR H
memory_location MK 15 545 7E BT EALTBUNIAE il & DX R *5 o AT T
7 B A B LKL LA P A8 9 RAM 2 a5 R

e
g :
int vl @ 0x40; // declare vl in the RAM bank 0 offset 0x40
int v2 @ 0x160; // declare v2 in the RAM bank 1 offset 0x60
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HA AT AR A g
int port [8] @ 0x20; // array port takes memory location
// 0x20 through 0x27

FITATRRERE C 2 s SCBLI AR &, B TR AN R 2 A, OS2
Tt AR WU AN R AS S, HERE C g Eas A AN ) I i M8

AR E T AT IR SR B BB O A R I R S B RE A 4 L O S R AR AR
i

W LURAE M, R .

R H &
HOWHAEL int OB, KHEH LI ok L 452, LA H BN u ek U 4
Fé, TR ul 5 UL WIS TR Ko o SR 4 (1 250{E mT LU R 471
B dhE:

kIR DL Ob 5 0B N B

J\EERH . DL O A ECE

FoNHERIH R LD Ox 1 0X O T

T AR EON
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FRUEEE
TR R, R RS SRR I — AT PRI e B
PLAS FRER T I F R4 . ANSI C 5 745 (escape sequence) 747 L

HALEE,

T i R WaY-iaiile L[]
\a AR (R A 07
\b BIEY v S 08
\f e AT 0C
\n WATFIF 0A
\r [A] 745 0D
\t R ) A - 15 09
\v B [ kAR T AF 0B
\ SR 74 5C
\? ] AT 3F
\’ G5 AF 27
\" PGS 22

PR R

PR XOUE] BRI F N REA T (LHE ANSI C HE X7
R)e FRPRARLL TR HAE TR BRI — K %A
B, BT SR A R A SR R L 1

M2 &
BB ) — Fh i 44 TR L MO,
enum {PORTA, PORTB, PORTC};
& AR RS, IF Hor o) o B
Mod & o int Y (-128~127), 10 HAB AT LR — AN Wl 4 BB 25 B BOE
i, il

enum {BIG=10, SMALL=20};
LR BAT RS B E B BUE R, B —AMORHE R 0, ZEHIME
WA 1. M AT DA 44, 4.

enum boolearn {NO, YES};

HEMERE AP —DAFR (NOY IE N 0, R DMHIAFRIEL 1.
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BHEAF
RIEF L B — I HART LA B 48O HAR W e Sy, B lnls
AR VS 50 R RE L S R o AL A SELE AT 00 v I A MU 4 2 W
BRI VBRI SLAT B JE A AR e « Boew B AT I ST K 45
LS ASHAERN, I BEN A AT G5 MRS IS SEAT o 1R IB %
PRI I 54T o

HARBHAT
AT WM RIS

+  IWEIEHRT

IIEIS TR

* o RKIBEAT

T 57 o K

% BLOEFRT CRECN/ANTEREU B ZF)
PR 5L % A BT AL B Bl 2R

RREBHFF
KARIBFLFF LRI, AR5 i L4 iR [F] TURE (BL) B FALSE (f80)
> j(T
>=  NTEEET
< INT
<= /PNTHEET
FBHF
SRIEHFFRPT L RISHTT.
== 4T
= AT
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WIS AL ANDL OR. Fl NOT 2 4518 571 H/E i TURE (B) i FALSE
(B . H&&A | | EBMRER BBV, g A o (5 1t
o R R RIANR B R IA 45 K8 B(TRUE), WA 1) 45 B8l
M1, WK 0. FEEHAHRE 024 1 K 1784 0,
&& B4 AND
| | 2% OR
! NOT

R =Ri

AL NFHIS TR TR IS 5. AR Is S>> Rl << X I8 S A0 30
VEEENAT 0 AT 0l n) e AT RS B, #2347 30 fris AT A I AR R e . g
VEEOS ST RF~E L) 1 B #Mi (onefs complement), A% 1 500 0, K 0

SOk 1.

& i AND

| f7. OR

" £ XOR

~ WU 1is AME (f7 R m)D)

> 4

<< K
HEBEEHER

R B IEAT 10 FAT G IETTRE. 1 T Sl IS SR ]
AT USRS B 5 AL SYAME AR
R AE AR S U ST DL S SR 2.

<var> +=<expr> NN E expr ME, K45 RAFRIAR 5
<var> -=<expr> IR 2 expr ME, K4 RAFIRI AR 1
<var> *=<expr> AT ld expr ME, K545 RAFINAL

<var> /=<expr> B LA expr IME, K FEUAE PR 1
<var> To=<expr> LR expr MME, K REAFINAL
<var> &=<expr> WL expr MIEAMAL AND &, H4 45 BAE AR &

<var> | =<expr> ATy expr MEAULT OR f&, Keai RAFRIAL
<var> "=<expr>  WHL expr MEMA XOR J, ¥4 RAr A8
<var> >>=<expr> AR A expr MG, B4k RAFNAR
<var> <<=<expr> RH /W expr MG, RKEIRAEN AR
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186 W R 386 as ST AT LIS FH AR T ) AR 5 el Al AT e is AT i) rh . ds
ST A7 s 1B G 386 Y AT R BV SR (T SUe AT itz
fi aZHafHRE).

++<var> e 1, FAEE

<var>++ &85, W1

—<var> AR 1, FUaT

<var>-- IBHZJ5, LHEFR 1

FMBHAT
FAFIBERF?: e ARERIEA), ERERIAAR S LTI TEA) T
=

<expr> 1 <statementl> : <statement2>
n P<expr>PI i E 45 R —AEFTMH (D) W<statement] >HAT, 2 (B
WIS T <statement2> .

PRSP R
—HABE SRR, AT, ALK ES R TT. L
R GIR2AT I F A LR B A PATHI 4 R . BRI AT
45 R BB AN BRI R A2 B AT T RIS 2 RSB e Bt =R
RERE

f (a, (t=3, t+2), c);

EXG=ASHL M ASHUEN 5.
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BHARLER S 851

RIS S A G, PLSEAUR T B BMEHES, TAE E —Hg
s FAFIAT [R5 AR SEAL, AR08 54T (unary operator) FIE SR iz
ST S WA B e, T e s AT 461 N AE A

BHAF 1t B (ARl
AL E FH e 54y

() INFE

- g R AR R

. SER AR

sizeof FHR R K

++ 1 AT A
1

~ H 1 B 4G

! ZHEAE

- Uik

+ N5

& Ap e i hik

* A HUAREr BT e Huhk iy 75

* Feykiafi e 247

/ Brikia st

% ME 5L

+ s s FH 22 5 A4y

- IIFIE

<< IERIssE i A2 A

>> Aifpia st

< INT 22 S Ay

<= AN T AT

> j(T

>= KT T

== T 22 S A4y

1= AT

& %47 AND

n ¥%47 XOR

| ¥%47. OR

&& & AND

|| 24 OR

2. KAFIEH

10
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BHEFF T8 e

= TR AE FH A3 A2
= AR SGAENAL

= AHBR ST Ar AN

%= WA N 1

+= NG AEN 5

-= ARG AE N 5

<<= LR JGAE NS

>>= A Ji e N

= $&A. AND Jrfe NAZ
= %A OR )ﬁ%@\”’rL

= F%47 XOR Jiiff N i
2 FH e 54y
KAV

PORR-ve etk S QP WIITTIEIIPN 1P 52 S NN R (B e 22 SE NI S (B dli]
AR R, R BB R O KHE B, I char 2 51] Tong JU 221
IESAFF 5 ARISEAT o AT cast I8 ST LIORE A ik 3 45 A WA o (1 B e 2R 7T
Feteo fltm.

(type-name) expression

expression 45 Pk #i i #h type -name FTfa e £ 7Y,

11
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PP AR i

AT B AR A HACHE TR P PAT R o (7] Bt ROA i 5 HH 4 i) v ) v )
KR @IS AT LA T A TIRER o
- if-else i5H]
o iHVE
if (expression)
statementl;
[else
statement?2;

1
o Ui
if-else s&—Fh&AER], WEAIXBEMPAT HEELFE expression ]
gER, W expression W4 RONAEZAE, WL AR SCIE A1 A) X Bk,
17, B else X BAAAERITE, L else FHOCIRAIIEAJIX Bost 2 Bk,
17o else i) HOCHEE A X BL I AN — 8 B 4714 o

o ufl
if (word_counts> 80)
{
word count=1;
line++;
}
else

word_ count++;

— for i&A]
o iEVE
for (initial-expression; condition-expression;
update-expression) statement;

o Ui
initial-expression FICHIAT H AHAT —IK, W HKRGTEIFHITE
ARG, A e WA for I 2 W # & .
condition-expression AL —MEFPATHIETHE, WRes L —
AR ZAH WG s AT, WSkt R ER HLAEDE A5 28 — /M A)
ot F—MPITINER). update-expression SXEMHF W IHE AR
ITEZ G A BEPAT o £or WA K G HAT AT R ol — Bt A,

o Jufl

for (i=0; 1i<10;i++)
alil=blil; // copy elements from an array to another array

12
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—  while iEf]

o vk
while (condition-expression)
statement;
o Ui

while iEA)JE 7 — P IEIR . 24 condition-expression A NZEN|
while TAM ST statement. EHAT statement ZHIZIGATTR
condition-expression &G a &
o Juffl
i= 0;
while (b[i]!=0)

{
a [1]1=bl[i];
i++;

}

—  do-while i&f]

. A
do
statement;
while (condition-expression) ;
o Ui

do-while i f) & —ME XA while fi*f . statement 434F
condition-expression # 1 5 2 Wi 4G AT — K, I A 56
condition-expression X 2&/V AT IR statement.
o Jufl
i=0;
do

{
a [i]l= b [i];
i++;

} while (i<10);

13
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—  break f continue &%)

o iHVE
break;
continue;
o Uil

break i A H kiR fE 7 B i while. for.do-while {F# fll switch
gkl . break iAok I FI4E AR GLRE, WS R IRETEIR N
#, W&IR M E— 2R E .

Continue )& RFE T RER 2GR 1 45 AT FORT 4 N — 48183 . &
while Fll do-while ¥ 7', cContinue ¥ fJ 2 5 it v H $h AT
condition-expression, I £ for & ¥ ", W & [ & 4T

update-expression.

o Juffl
char a[10], b[10], i, J;
for (i=j=0;1<10;i++)//copy data from b[ ] to al 1,skip blanks
{
if (b[i] 0) break;
if (b[i] 0x20) continue;

alj++]l= blil;

}

- goto IHAJMIEAARS

goto label;
o Ui
WAR S AR A RRE A R, AR IR SRR S, GRS e 4
AR
o

22 switch 1&0) 5] .

14
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B CES

—  switch i54]
o iHVE
switch (variable)
{
case constantl:
statementl;
break;
case constant2:
statement?2;
goto Labell;
case constant3:
statement3;
break;
default:
statement;
Labell: statement4;
break;
}

o Uil

switch WA variable s KN L ¥R P 2255,

WA I I TR PR AT, JF H— EHHUT RS I break i) A &
51k 1 break WHAIALALE, WFEFSHATE] switch F&/FEIME AN
1be WREGFRFER T E, WHAT default FTEREA), HiEA)IFIELE

.

1£-else AT LUK —MITHE, (FU 25 1R B b R0 LR 3R
TRRIUT « swi teh AT LU FOTR ISR, Y2eik sty 4% BT Ak e
SRR AN, SRS AT, TN TS if-else .
switch WAMIE switch ARLAUERATAGUL RS, T H I AEL

HEEMEE R

o Ut
for (i=9=0;i<10;1i++)
{
switch (b[i])
{
case 0: goto outloop;
case 0x20: break;
default:
aljl=bli];
J++i
break;

outloop:

15
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R

6 CHETF Y, I MHATIE R ER D IAAAE T BRI W o AEATHI B FH R B 1T
DA SE Ll E A R, I C i o R 55 R A5 8 ol SRS
B, AR PR, B OB IAIE R X RAT 2 AR A AR X B
(bank) K] HLER S FE P I, pREOH L AR AT B AN R, A 8 AN TR 2T HAR
T INENE PR B E A AT A 1 17 52 X e (bank) . 144243 (Linker) 234 bR 25 e HEAE
TP A7 2% ROM FIIE 24 X Bk,

E.Y, 7N

return-type function-name (argl, arg2, ...)
var-type argl;
var-type arg2;

BAE
return-type function-name (var-type argl, var-type arg2, ...)

7t LIRPIRIEA T, return-type R EORPEREIE R, R kB
RIME, Wik return-type &5 M void 257, function-name J&K%L
AR, X HABFTAT R BN 5, EAY T — N iR iE. 240 argl, arg2 2
PEME R EN AT FH A5, 2R E EA T B R R, i H e i, XL
AT XS EAE AR Y A -

PRGN
// classic form
return-type function-name (argl, arg2, ...);
// modern form
return-type function-name (var-type argl, var-type arg2, ...);

BRI 2 X

// classic form

return-type function-name (argl, arg2, ...)
var-type argl;

var-type arg2;

{
}

// modern form
return-type function-name (var-type argl, var-type arg2, ...)

{
}

Statements;

Statements;

16



HOLTEKY ‘ BE B CHET

- KBS HMEE

1T F R B S B I T T -

o fHMH
BT S B E S 2R B b B S . AR BUPXE S H
FEART SR AN 2 5 e S FH I bR B8R R P A X 7 A PR SR A 1o

o Ml
IR S E I B BB S 8. Aot WidfeAmZS
Hothk, TBASHOT DR SR SE AT E N, SR A AR T
BB R AT o PRI SR TR S 00T UG AR i A Y 7

- REMREME
R ET LAFIH return 5 AR R [P 28 HH SL R B R T o 3R [FME AL 20
Heprdase BEHEETY, WR return-type & void ZEMHI R /R EATIR M,
NAZEATEEAL retarn A2 H . AT H] return ER) 25, AR 2]
I pR B R b T R EEHAT, AT AE return 5 A) 2S5 AIE A EAS S HAT

RET5HA
fREr
FREF A IR I A s, i, AR AR R B varpoint A7 ST R
var [JHitl, W varpoint 45 7] var, B iEFREF R EAEED R

data-type *var name;

fREF data-type WA GTEN C H¥EKAY, EFT var name PRI
BRI, /£ var name ZHTHIAR TS (F) & A C Hiikdt var_name
H—ARE AR . ATIAMERIESLRE () R (&) LFREFRIE AT G, BltndE
AR 2 TN b &S AT W] DAL IO AR 1y bk, T4 AR e Hin b s SR
AT HASH AR e T M P 2

BR T RI&Z Ak, AT WUANS AT O] DT THREH 8 5, 0 il+. ++. - Bl L .
SATHEE A BE N 2R 522 sl IR S 2i o 346, UPATHRE I Invkiz
S, B 2o A T B4 1) A 250 S 20 1 K T e 2

g Eil

HAH R FATAR R e SR it HL R H R PE A AR A A B 8% o AR N 4522
A BATCER, BRI D ICFIEE AL PR 0 (T ER R — NI
T € AL MR TR B EO 1 I ER C O PR 20k — 4R (one-dimension)
TEAEMNE S A T N ICRTBAE N R C G s A Hdl
{CURS A

17



HOLTEK # HT-IDE3000 Holtek C &= wiEIEE

SRR — AN EAUE S o) — DML IS S, AUNER — N Ll — Ik — At
AR RN RIE A EA  TT R . R AR ol ] DU g7
HUAT M BT R

ZE ¥4k 5 3L B £ (Structures and Unions)
- Gtk

o vk
struct struct-name

data-type memberl;
data-type member2;

data-type membern;
} [variable-list];

o Uil

ShR AR — ol A R A [ R R R AR S, B H SR
NRATT AR . SR RTT AR S R AR G e A BT e R ]
(OF TNES SR SE VANEAEI BN SRy AL LN

LREEF struct RoREEE L—NE5kK, T struct -name NILEERIKRT 4
PR, (AR data-type WAUEETERIEARIRA, (A ipgE i
W RLE LA R E R . variable-1ist BN struct-name 2K
A&, AR —DNIE DR g XMk )G,
LT AR RIZETY () AR t n] DM S At T A

struct struct-name variable-1ist;

BRI S I, A Z045 5 A8 B A FR S S5 KR B IR A FR - T )
ARG . R R
variable.memberl
variable ;& 45 MRS AR 51 memberl i S5 MRS 3 A FR . — A4
e A 18 3 PR B0 SR TR m] DA i 1T 48 0 LA IR S5 R AR, IR Pk &5 K4 B T 18 1)
lix 2245 14 (nested structure).
o Jufl

struct person_ id

{

char id num [6];

char name [3];

unsigned long birth date;
} mark;

18



HOLTEKY ‘ BE B CHET

- FtH%
. Ik
union union-name

{

data-type memberl;
data-type member2;

data-type memberm;
} [variable-1list];

o Uil

L AR R AN [R) TR 1) A e AR A — B IS AR R R AE it 2 TRl o LA
RIUBNT SR R, AR TAE A AT HIR R AN o AE 5 Ha
FITAT 10 8 53 U Jb 2 HE A7 g s X TR), e SL PRSI R, BTAT 1R e DR S AN
[ — b k-2 BT HL AL FH ARSI TR () R /NER T e B oy FH s K TR 2R R K
No FEEUIEFAASE T B 03 1) 77 2 A2 S A AR s 7 T AR ] o

union & — MR F1M union-name NILILHARIZFR, variable-1ist
FE CATH BRI R, WAk,

-
o Jifil
union Common_area

{

char name [ 3 1;
int id;
long data;

} cdata;

BB E RS

B AL PR O 5K 2 i 2 18 2 0 o) 2 RS RR ARG o BB DR & 2R — MR
PR EES AES VR 11 PRI RE P A G AT A B L R e . — R AT
AR A AN R R A TS o C Gn A A5G PR I I 2 K J5URE T 11
i B A B AT RS BROT S 2 RO AL B, [t 20 3 ) 28 48 2 R P B 4 %
JEFFJG R, DARILEEE, Flii#line fiv4 o 1S ACFONHE 2 LS8N
TF3ks BICA#S T SR R AT RIBEA i B AR B R 454, FLRS WA iy 2 ) 44 R
PATR i & AL F L §E 4 -

19



HOLTEK # HT-IDE3000 Holtek C &= wiEIEE

-  RE¥: #define
o vk
#define name replaced-text
#define name [ (parameter-1list)] replaced-text

o UM
#define IhR2 & LFFF o . AEMPEIEFEIT 200, 2w L5 H§
W B AR T . T H R R Tt L e . R E
FHE—ATHHSE replaced-text, W LUl H B (\)EKRIER EZ K

JFAT o
o Ut
#define TOTAL_ COUNT 40
#define USERNAME Henry
#define MAX(a,b) (((a)>(b))?(a): (b))
#define SWAP(a,b) {int tmp;\
tmp=a;\
b=a;\
a=tmp; }
—  #error
o vk
#error “message-string”
o Ui
#error PHIRA LA — MEHZE B X2 WifE 5, message-string.
o Ut
#if TOTAL_COUNT > 100
#error “Too many count.”
#endif
-  ZMEiE: #if  #else #endif
o IHVE

#if expression
source codesl
[#else
source codesZ2]
#endif

o Uil
#if Fl#endif &2 HPRMEAT 9 iF e RN FR4S, T g i 51 W) L vk
T expression Wi $i{f. #else thIRAHAL 1k —MgniF i, ©&n
H TR . R expression a4 RANE, W source codes1 ¥
gk, T RAT source codes2, N source code2 4k,

20



voure P B BB CEE

o sl
#define MODE 2
#if MODE > O
#define DISP _MODE MODE
#else
#define DISP _MODE 7
#tendif

- FZMFYE: #ifdef
. ik
#ifdef symbol
source codesl
[#ifdef

source codesZ2]
#endif

o Uil
#ifdef AR MI#LE hiRS, L EALUULRLAML vk ik n
FERAT, T2 TR E /) symbol 75 B4 e X7 sk g /).
#else RS _E—MgwmFTTX, EAALE—EEAMW. W symbol
S 4 E XN source codesl BWiagmiE, SR source codes2 1f
1, BRI,
o it
#ifdef DEBUG MODE
#define TOTAL_ COUNT 100
#tendif
- &MYk #ifndef
. Wik
#ifndef symbol
source codesl
[#else

source codesZ2]
#endif

o UiH
#ifndef hiE4 Li#ifdef hIRL ML, #else R AHEME Ik —MI4I%
T2 AT RN . W symbol EATHE XN source codes1 ¥
Bedmt, BWWMR source codes2 fA(E, ERHidmiF.

o Juffl
#ifndef DEBUG_MODE
#define TOTAL_COUNT 50
#tendif

21



HOLTEK # HT-IDE3000 Holtek C &= wiEIEE

- FMFgiE: #elif
o iHVE

#if expressionl
source codesl

#elif expression2
source codes2

[#else
source codes3]

#endif

o UM
#elif (HIRA LEM#iE DHIRA— LA . B 7l A8 H (0 P Rh 25 A4 136
Ab, EIRAEEE SR iR T K W expressioni NAEE, W] source
codesl #i4mi¥, WR expressioni NZE, W expression2 #fT &
BNAEE, A, W) source codes2 #i4mi%, BN, W source codes3
e, W) source codes3 Hi4mi%.
o Juffl
#if MODE==
#define DISP_MODE 1

#elif MODE==
#define DISP_MODE 7

#endif
—  %AF%iiE: defined
o iEVE

#if defined symbol
source codel
[#else
source code2
#endif

o UL
BEAFEIZ T defined W LMITHIfE#if i#elif Dhda4d. Wi k4
AR ST #ifdef symbol WAET-#if defined symbol MR
R, TM#ifndef symbol WAET#if !defined symbol IR,
o Ut
#if defined DEBUG_MODE

#define TOTAL_COUNT 50
#endif

22



HDLTEK# $—F BECES

- Z&M%iT¥: #undef
o vk
#undef symbol
o Ui
#undef WIS 2K 0T O UMFT G ER, AH S TR 5 A BE Lo £F
T HBOE X, e — FLRRRAE E PRSI PR I 45 R i
i F #unde £ PhfiE % HUIE Mo
o Jufl
#define TOTAL_ COUNT 100

#undef TOTAL_COUNT
#define TOTAL_COUNT 50

- XA #include

. ik
#include <file-name>
or
#include “file-name”

o UM

#include 23 ¥ 45 € SCA A9 N 28 48 N 2008 B 7 SC b o 548
<file-name>MHAN, nidEds o MIIEEAE & INCLUDE TR & %45
F4k file-name XA, WIRBEATE X INCLUDE, C Zias 23 fE45 & i H
R TS WA Y £1le-name” Ik, W) C ikas< LAFEE T
AT file-name CIF, WURRATIREBAT, WIS W17 PTAE R B8 A2
A
o Ut
#include <ht48cl0-1.h>
#include “my.h”

23



HOLTEK # HT-IDE3000 Holtek C &= wiEIEE

BH CIEF Y 7T SRl

HERE C WS 5 fit ANSIC LIAMOVFZ Y FEIRE, NI i Bas B 24 m) 2 2R
FRHUE Ao EG i TR HLA BEIRAT R, 2008 Sy JELE R A

KT

DA B C ¥ 75 T W AT A0 DX B o

@ bit norambank rambank( vector
T PR DG B L B S 1] A AN REATH Y«

double float Register

T 28 X B (memory bank)
X T bR A A X R (AR R 0) AR SIS, 2004l H 18] 45 5 kAR
AR, FET9RiIEIG R 2 PAT R AT . I T IS K aR
W] DL RE P 284 21 ()78 e SRR A - s G AE X 0. BEHE C il
FRALCEE T rambank0 HoK & 248 S A B A X B 0.
o iHY

fﬁragma rambankO

//data declarations
#pragma norambank

. B
rambank0 2R/ EHE C G ieas s HG MAS s e A7 T A X8 0 v, EHA
I norambank JOEE T Ul S BIRT LS N . X T RAT B —E A7 i 2 X
Py AL, XA SR TG

o
#pragma rambankO
unsigned int i, j; /] B, § BRI 0
long len; // BE len AITAEF XL 0
#pragma norambank
unsigned int iflag /] A iflag A7 X HeA 22

// 2N norambank
#pragma rambankO ) )
int tmp; // B cmp MG 0

ie1; //MOV B, 1 (REBHILGE SIS
//MOV i, A

iflag=1 //MOV A, BANK iflag
//MOV [04H], A
//MOV A, OFFSET iflag
//MOV [03H], A
//MOV A, 1
//MOV [02H], A

24



HDLTEK# $—F BECES

A7 Fd 2R A

BEHE C i 5 1A 228, R TR i B S . SH R DL R B
BAME. A ENESSHE C HREMNMTEES . XTAAZ
RAM/ROM fi#i 77X B ¥ B fiL, % 0K 7 78 & & 2 /2 RAM i £7 X 8 0
(#pragma rambank0).

o Jufl
#pragma rambankO
bit test_flag; /] ARSI AR AR B 0
bit testfunc( //bit function
bit f1, //bit arguments
bit £2)
{
return 0; //return bit value
}
o PRI

— 0 TR BRI Rl AN BOR A f e 1 o (7 2 2 R s 2
— TR AT B AR

WKL RTE S
o vk
#asm
[label:] opcode [operands]

#ér'ldasm
o Ui
#asm fll#endasm /& W kIG5 S T E AR TR S . C diiFma
¥ #asm 2RI E#asm Fl#tendasm Z [A][1)C 4155 184 HEE S
ST, AT AT Vg S RS R

o Jufl
//convert low nibble value in the accumulator to ASCII
#asm
; this is an inline assembly comment
and a, 0fh
sub a, 09h

sz ¢ add a, 40h-30h-9
add a, 30h+9
#endasm
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HOLTEK # HT-IDE3000 Holtek C &= wiEIEE

o
BERE C W F AR AL i HI Dh 45 4 #pragma LLSEHL A I I 55 1 1 1 07 ik
(ISRs). {hfi4 #pragma vector HIoKE & ISR A RRLjfEfigasithhl, 25
HHRER PR L #pragma vector & X IR 5 A FRAR A IS, 1 bR B & X
A ER T 1] S 0 TR T R S5 R o £ TR 95 1 TR D return 15 FRE 209 BE 1 RETT
a4
. ik
#pragma vector symbol @ address
o Uil
symbol &P WTRSSFEIT I 4R, address & lithbl, SA47 M= Gk
0) [t 5 H1 = e E main( )R, AFART o W7 R S5 R4 P AN WT A H stk ek il o
o PR
FETS ISR B4 7 I 2233 AT DU B 161«
— ISR NS HIRFIZE A void.,
— ISR ABEBEESHEN, HIMTAE ISR HAN T LA o o b 7 R 2
— EREFR A EERN ISR FEF, iz TP s AR A4 .
— {E ISR AL C 5 pfd. 12 LR RS R EL C nieds N
H1f 4 2 (built-in function) o WIFLAZIAE ISR A H s %L, w7 LA HIIC g
T XA KA
o Jufl
#pragma vector timer0 @ 0x8

extern void ASM_ FUNCTION() ;
void setbusy () {

void timer0 () {

ASM_FUNCTION () ; //The ASM FUNCTION should be an
//assembly function

_delay(3) //0k; built-in function

setbusy () ; //Wrong! Do not call function

26



HOLTEKY ‘ BE B CHET

25
IBHAF “@” WR$RE LA it s A2 ) ko
o itk

data type variable name @ memory location
o UL

memory_location ffEALH LML, /£ 2 AT 55— RAM/ROM f£fi#i %
XM LY, memory location & —ANF1, MAELRTZA
RAM/ROM {74 s XL WL, memory location sEWANFNY, &
FAEIBAAE A D P G o W52 75 BEAE 5 7 LA BRI LUERAS RAM 77

fifh 2% 7 (B 45 o
o Jufl
int vl @ 0x5B; // BEEAE v1 8T RAM bank 0, offset 0x5B
int v2 @ O0x2F0; // EEAZE v2 BE S RAM bank 2, offset OxFO
AT
REHE C il 5 4R R A SO N RS R B, AN SCRE RTINS AR 5
o Jufl
static i; [/ BEESEE, S ARG
void f1 () {
i=1; // OK mJ DA Ay
}
void f2 () {
static int j; // BRRIE R, AR R E I R AR BT
// local static variable is not supported
}
i
RBERE C il R 3t 5, ATMILL Ob ok 0B FF3k A4 SR g g 32461
.
o Jufl
0b101=5
0b1110=14
BRI 3K

RS R RN RTAT .
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HDLTEK#

HT-IDE3000 Holtek C i 4mfateEs

A

PR B2 A% A — NS AR XA, T Has KA 256 MR,
FERE R, B MR T AT B R HL AR i A A 2 XK

A% =L
(Ef=:=N
AR A R R HAE S N ROE WG . R AR A N SR AT
H o B F LR e AR, BWS =R AR
const char carray [ 1={1,2,3}; // &%, BA ALK

const char carray [3]1={1,2,3};

FAF I AL

// \\abcdn
// RIS test.c THAE X main (

// TEAf

& main() LRREH C I F CATFHAEH]

AT A
ISk

// N} Holtek C iy RkINERER

//test.c
void f1 (char *s);
void f£2 () {
f1 (“abcd”)
}

\‘7<‘)id main () {
}

bt
AR T B

Y E

G Jry AR EL A N ANTT AN N BB WA, Ja AR
I — 3 B E WA R

o Jufsl

unsigned int i1=0;

unsigned int i2;

=4/ ]S TP (E i 6=

/] B ERAE, ANnIRERIERE
// A

const unsigned int i3; // B CWE, DBEYILAE
const unsigned int i4=5; // IEf

const char all[5]; // B Al R, DO ENIAE
const char a2[5]={0x1 0x2 0x3 0x4 0x5}; // 1F#i

const char a2[4]=“abc”; //={‘a’, ‘b’, ‘c’, 0}

const char a2[3]=“abc”; //={‘a’, ‘b’, ‘c'}

const char a2([2]="abc”; // FHNPA—
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HDLTEK# $—F BECES

P/ R T A
Feid BRIEMBE (x7 7“9 JeHAF ARG IAT .

s R B
e WDT & halt & nop
C RGMM 4 vt 5

void_clrwdt () CLR WDT
void_clrwdt1 () CLR WDT1
void_clrwdt2 () CLR WDT2
void_halt () HALT
void_nop () NOP
o MUK
void rr (int*); //rotate 8 bits data right
void rrc (int*); //rotate 8 bits data right through carry
void lrr (long¥); //rotate 16 bits data right
void lrrc (long¥*); //rotate 16 bits data right through carry
void rl (int¥*); //rotate 8 bits data left
void rlc (int¥); //rotate 8 bits data left through carry
void 1rl (long¥); //rotate 16 bits data left
void 1lrlc (long*) ; //rotate 16 bits data left through carry
o /KA
void swap (int¥); //swap nibbles of 8 bits data
o LUFE-AJ Ik BA PR AE I R K
void delay (unsigned long) ; //delay n instruction cycle
_delay BRECRI AL L AT B4R . SO T AT o 55
HIEFR o
_delay BB S BB W B IF AR R .
o Jufl1

// % watch dog timer FIIMIEH#E4)d5)
// BTVER TG RIS IE R T — &G %k a4
void error ()
delay (0); // ToOIRIERS, 2L while (1) ;
}

void dotest () {
unsigned int ui;

ul =0x1;
rr(&ui) ; //rotate right
if (ui != (unsigned int)0x80) error();

ui =0xab;
swap (&ui) ;
if (ui != (unsigned int) Oxba) error();
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void main () {
unsigned int 1i;
for(i=0; 1<100; i++){

_clrwdt () ;
_delay(10) ; // HEE 10 M5 A
dotest () ;
}
}
o Jufil 2

// 8% watch dog timer LI MEHIRCEEH
// BT IH R IR I B A e A P A R R S
void do test () {

void main () {
unsigned int i;
for(i=0; 1<100; i++){
_clrwdtl () ;
_clrwdt2() ;
dotest () ;

oM

PR A BB LB MO WA T A% 0 A 12
B, Tk, Bk, MUBURIHRUR GO “cal” $54 STOLICIIRERD, ML
R AR

BHTIRERE TR B E S
main ()
_clrwdt ()
_clrwdtl ()
_clrwdt2()
_halt ()
_nop ()
_rr(int*);
_rrc(int*);
_lrr(long*) ;
_lrrc(long*) ;
_rl(int*);
_rlc(int*);
_1rl(long*);
_1rlc(long*) ;
_delay(unsigned long)

*

~

o
]

P PFRPPPFPOOOOOOOOOOOOOO

constant array
30



HDLTEK# B_E BEES

R TR QL 9mgm iR . s . BB BEAFHURIE C nikds) Wik
BT MR AL T — 48T, WAl BRI i 5 A C B . i,
T A5 RE 7 SO AT BRI Y gl 5 R0 C W5 258, AR, R it
DA A 3K P P 5 e v R B 208 — SR . O T S B R T AR 5
B, ARG ULIIERE C gniFasEf C 15 R BRI G P Py st BT i g — 4
R DA ] s SRR A RAT . DL B AR DGR U8

e Little endian

o RELZHU dr 4 FUN

o ML

o R[FH

o FAEAWNAIIRAE

o {E CHEFHIAMICmiE T 4L

o (EICHFEIFTRH] C pai%k

o AFHIVCGWIE T ™ ISR K%L

Little Endian

BERE C g iFEd KM little-Endian [U4E#%30, Bl WORD AT 120t
WORD A& #1515 (least significant byte), T i 15 W e B iy 7 15 (most
significant byte), {EAFAEARAIECE D, AT HARURI IR, s 5
B k.
utl

long var @ 0x40;

var = 0x1234;

ik 0x40 7EEHE 0x34, Hbhlk 0x41 £713CEdE 0x12.
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k- S 2 i g Wl

BRI Yn g 175 (Assembler) fEACBEFF S ZFRAS 2 A AN/NG ). FsL b,
FITAT B 5 A FRANE R AR BT MR, #HE R 1RJl K S FBE o RS BRI C i
T NG Z 50 T XX FE T A, A& AE C W SN T
HAIC G R PP AL FH 20 AR 1 S e 8, #R20 LUK S A RER a4 .

N C g IRA RO I s T I, e AR Y C 1T A 2 BT
I EATEE N K2 (underscore)o & TR AR S, QI A A EORAT ) JR AR

C gmiFas Ao N AR BIAA 48 W) W 2G C dmideds DT 2R il g v 75 3C
1, DLERHE C Jry A8 B AL 9 PE J IR 44 FR

EVDE!E
£ C XA 4 Ry A b, G IR AN U A RN, (H S AERTZ0m B H )
il

TimerCt
TMP

i I
_TimerCt
_TMP

JREAs
7 C BT I A S R A R LB R A, WA S B i il 75
AT E I G T SR 45 R AT
void main () {
int i, j, k; i kR
long m;
char c;
i=j=m=c-=2;
#asm
set CR3[1].2 ; set bit 10 of m, i.e. m| = 0x400
#endasm
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HDUE¢7$t>

b= & U AP AR T
#line 2 “C:\Holtek IDE\SAMPLE\NAME.C”
LOCAL CR1 DB ? ; i
#ipragma debug variable 2 CR1 1
#line 2 “C:\Holtek IDE\SAMPLE\NAME.C”
LOCAL CR2 DB ? ; J
#pragma debug variable 2 CR2 j
#line 3 “C:\Holtek IDE\SAMPLE\NAME.C”
LOCAL CR3 DB 2 DUP (?) ; m
#pragma debug variable 2 CR3 m
#line 4 “C:\Holtek IDE\SAMPLE\NAME.C”
LOCAL CR4 DB ? ; c
#pragma debug variable 2 CR4 c

B ATROR | ORI S P CRI, [REE RO CR2, m i
J8h CR3 H. ¢ eI CR4,  k BAT A HIBIT LABEAT e 1% o

(A RN R R AR B R A R AR BRI, IR A1 S AL R A PR

BEXT BRI, G AT 2 AN B a7 45 X B (memory bank) 15 HL, W
54
set CR3[1].2
HRESPAT IEMB T AR R . a0 CR3 ML S AR B g T LA g A X B, )
TR S HATHE S, (XM G AN AT R R AR o DR A Jm) S A% f 4 128 Fd G s
T, fiTH LOCAL Dh48 4 € SO A&, [] a7 g 3 2-h 70 1 e 60 e 250 aie
TERBAR X 0, R RAG E AR B — A0 s X B AR 1 — 4, W] RLIERA IR
1T

B

BB AR E—FE, fE C SCAFH (R B FRAE G I T AN 7R A/
7 Fgain ERTg Rk

il

GetKey
IsBusy

PR
_GetKey
_IsBusy
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P e S
C AT e B S B A R A Bl B4 AR I _EZ BRI 5 5 M 0 TF

AT

451
GetKey (int row, long col)
row 1A GetKey0
col #PERN GetKeyl
S f5iE

iR BI{H

BT 5 HLA SR PR, B C gmitaiilind RAM fA4f 2 U HER B 1 S 8 2
PR, BRASHU) i 4 08 LR B FRB N e 0 6 2 BT 288 H 8. sl
BRI SE R E AR B AR AR I X H 0,
51

void function (int a, int b)
S a BRSO functiono, 24 b F#4iF N functionl. fFH AT
WE SRR, B R S B B R A — AN, ARG TE S TP N
BT E SN BYTE MEHERAL, #2400 WORD (2 ANF15) I EHE A I,
MiZfiH] “DB 2 DUP(?)” K .

C RBUIRIIME 2 A7 T A P72k RH RA AR . W LR FME RN & — A
0% (41U char. unsigned char. int. unsigned int. short. unsigned short),

MR [FEWAEAE T A A%, R PME RN & AN (B long.
unsigned long. pointer) W7 #6417 T RH MK F T HAEE T A Z5 1788

HE: RHZEA T RAM FEEER X R 0.

FREHNENRE

B T ISR B, AT M IV Gh s 5 v B8 B, AT R 257 R 1 7.
1 I G5 2 e ISR SR, WA FH 247 5 AL TSR o7 P61 25 17 28 10
W FRRTIFAZA, 4 ISR BRACIAT 52 T S0 U 2 AT, KBGO R 774
A7,
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HDLTEK# o —

£ CEFTFRHALHES R

SRR R A C R PR IC G it 5 e Bt b 3R SO BRI AN Sy, —

SRS A= 5 O S i1 /S N O 1= = A 0 S B

FEN G iE 5 S

o IUHUREHE N AT, K RH B S SR 1 A8 .
o CRELL N RIER i g i) e K Bk 1 2 H e £ (public) o

o WERMEAT S, KX SR E T ABIRAAE AR I 0, DURE S 24 H

M. EESHMmH.
o RERIFIMETAN A iAol RH RGALH

1E C 165 X
o KL REd 44 (O R& B T O S0 bR £l (external) o
o FHIMEL.
N IR BRSO 8 SAETE S 5 S0, B C R RT ]
long KEYIN( int row, long col );
L4 25 A
;KA RE B NANIAL
EXTERN RH:BYTE

i RS RS N AR
PUBLIC _KEYIN, KEYINO, KEYIN1

i1 MRS EC AT AR X R 0

RAMBANKO KEYINDATA ; BB AFYILAEAZA ram X (bank)
KEYINDATA .section ‘data’

KEYINO DB? ; TOW

KEYIN1 DB 2 DUP (?) ;col, AEAFF ‘KEYIN1 DW 2’

;function body
CODE .section ‘code’

_KEYIN:
MOV A, KEYINO ;G S row {H

MOV A, KEYIN1 i INE B col MRTETT
MOV A, KEYIN1[ 1 ] ;IS BH col mir

RO (5 A 0 R I RE

MOV A, OAOH ; RBGRIFIEE 0xA010

MOV RH, A ; BT oxa0 fEAKEE RH
MOV A, 10H ;BT ox10 EANES A
RET
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£ C 5 XA

/7 ¥R R R A AMER R, Rl B DA OR S B G R A 44
extern long KEYIN(int row, long col) ;
long rc;

// AN R A
rc = KEYIN(10, 20L);

FEILEmERFFIRA C B3
e AR AT SR I C B8, R ILAT 21 ROM 774 B B
OB, AT BECL T, UAUEEE BP AR (IR KPR,

- £ CEFXMHT

EASTVNCESE T EN T

- TEICHE S -

WAGR PME A AN, WE R RH AN 7 A 5 .

B DRI A T 4 4 1 R O A R 4

WL R T ESH, WXL E S N INES L, EREESE a2
.

WA 4, HIMANMEBOES S

WH C % Wi AU L& —A4 RAM/ROM {7 X B, I B 4218 H
C B%. WRHAFPILEZ D RAM/ROM TEfg2sX e, WJGHK BP #5178
BN BRBUITAEIAA g A X B, TR C R4
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o M A FAAFIAGL E RH HHULR A .

NIHAIRREUE L C S S TR R TR .
long KEYIN(int row, int col);

2 LR A B 1K) ROM AFfifid DX B

long KEYIN(int row, long col){

void main( ) {

;7 HE RH ONANHLE

EXTERN RH:BYTE

;o B LU RISA TSR ok £ 44 A AR R A

extern KEYIN:near ; ;underscore and function name
p; BEREMSHEE AR E

extern KEYINO:byte ; Z# row

extern _KEYINl:byte ; Z#{col, BHRIHIIAN 2 4 bytes,
;R HER A BYTE

code_ki .section ‘code’

;o WESHMEAE, fEA TR KEYIN(0x10, 0x200L)
mov a, 10H

mov KEYINO, a ; UBE row WEN 10H

mov a, 2H

mov KEYIN1I[1], a ; WESH col RmITA 028, &7 ool
clr KEYIN1 ;

;i WA DR
call KEYIN

i AT A ARSI B rRE PR [PIHE
i A fEas A FRORFMERAR T, RERE RE AR FHE F & 5T

NI, BREOE XA C TS SO A e R B o
long KEYIN(int row, int col);
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BEH T HLRAT 24 ROM £76if g DB

[ = -
// In C file, EXEH

[ ==
long KEYIN(int row, long col) {

}

;T RH AAMEAR &
EXTERN RH:BYTE

i B LU RIS AT 48 1 B A A AN R A
extern KEYIN:near

i KRB SIS AN
extern KEYINO:byte ; Z# row

extern KEYINl:byte ; Z#lcol, BT 2 bytes,
; HEMEE SN BYTE

code ki .section ‘code’

;o WESHMEAE, &R KEYIN(0x10, 0x200L)

mov a, 10

mov KEYINO,a ; B row

mov a, 2

mov KEYINI[ 1 1,a ; 2% col M
clr KEYIN1 . B col R

P WAL T 24 ROM ARGl X e R KL

;i SN B R AR BCE N BRI A it X et
mov a, bank KEYIN

mov bp, a ; XSS bank number
call KEYIN ; R R

i MEAAAS A NARZAE RE PG IR R ME
i AN A AFHORIBHETR T, R RE AF ISR IPHE (K 5 77

R 4E SRS ISR B

ISR CHPWTARSS R & AR Wi TR, AT BT AT R, A
AN, WASHIRM. R4S 85 ISR AL WAL L C
ESRTFE AR, ARSI it = XA H BT . SRR E LT
BEH ISR PR/ HWRL, 1S giE 5 A H i .
AW ISR &L gmiE 5k CE 5 FT#ES, #AZM ISR FAH C L.
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I3 N A N 7

o JUi—A CHF

o JE SRS AN ) E(ISR)
o (ERETAAfE AR E SRS bR
o {EHHEAFE A N E R
o R HURFRIIRE AT AEAS

o WHEIJRE

o GF/NET]

o I LLHAEHIFE

o PP EEAY

o HHmAKM

FiE—4 CEF

7£ HT-IDE3000 ¥ 15 H 1 4 55 Y5 RE P ] DAE I gl 5 0l C W H o S & A7
Jii s FRIT S R T AAA s i ik O FFEAHAT » 4300 H iAo C R IT HAR P
ANEFE CRETH, I8 4 C 9miFas 205 AR main SRS RS2 (R btk O 4.
JFH, RN R R,

o EE AR T B main 54 £ A OB SC Ao A
PEE A — A FR R AL main. PR main JEREFHATHRIA L .

o FUTAERATMEE 0 AR IADIRERN, Wi R IR, A
I FURER RS main AL G0 — AN FL I, L () 4 — R 2

[ #pragma vector ResetFunction @ 0x00

ok % ResetFucntion A REWE & X AL Hihl O

SERUIB
void test () {

}

void main () { // define the main function
test () ;
}
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EXFEIAORE
2T H A H B LA T DL R A SRR KT AR 55 R T (ISR) » B4 AE 4 5 AH G
C TP H B B0 Y el FH DL A PR 561

BAT W ELRAF R G 75 A7 %% Holtek ) C S s 2 1 SR AT 2 ) 2R 5875 47 4%
BEATORAF

7t C PR U B 5 P BT IR GG+ R (1) 48 B R H
& PRI AR R EE T DAG T R A H i A) pragma vector

#pragma vector IsrRoutineName (@ address

pragma fll vector & CHEF

IsrRoutineName & Wi il 55 F2 7 (1) 447

Address & T Wi RS T AP AR T AL TP N D ko dik O 5224 pR 3L main
TR B A BT

FE C PR 3L 5E SCISR
WA 2 R B4 B L 2 i H#pragma vector 5 X [¥) IsrRoutineName [¥] 44
Iao

#pragma vector _ExternISR @ 0x04

void ExternISR(void) {

}

R )
T C il H 9 ISR I, BECAEAT LA R JLIPR

e ISR & ZSHUIT HiRIDIZEA N void.
o ISR AHJULEE RN, ANELE ISR W LI,
o ARTHATFLEATEH. YWk AMNE, REa A N IFHAT.

o REELE ISR WIRHIET C T A s SO B, {ELRE VR A T b 4
1Ko W ISR A HERHI AN OATEA BB A T i 25
ZEETio

o W ISR WELRHNICGITES, 54t THUTIX LS & TS 025 77 2
BT A TR 4 2 HTBUGAR B, AT 55 S0 77 47 8% . P4 Hloltek
[y C 4538 FURAFE T C VA3 A I 75 77 58

SERIZE

#include <ht47c20.h>
#pragma vector ExternISR @ 0x4
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#pragma vector TimeBaseISR @ 0x8
#pragma vector RTCISR @ 0xc
#pragma vector TimerISR @ 0x10

unsigned count;

void ExternISR(void) {

}

void TimeBaseISR (void) {
count=count>>7|count<<l;
_pa = count;

}

void RTCISR (void) {

}

void TimerISR(void) {

}

void main ()
count=0xee;
_intCO=OX05; //EMI&ETBI ENABLE
while (1) ;

EREFFERTEEE SRS

Holtek [ C 4P 8441 52 18 1 2 i LB 53 4 R PR 1 24— ¢
W OB SRR AF A 0, IS4 T B 2 5 JEKT0A const Kth e A
AR 8 A LA . SR LI B P 3 S A 8 o e S Pty e
i O PR, B0 AR OB AT A M A 2 SURORT R A s

iR
R

SERIZIE

X R B N AE 255, QR BRI RE, AT DA e ) LA

// below three variables are in Program Memory
const unsigned char ascii[16]="0123456789ABCDEF”;
const unsigned char pattern[16]={0,1,2,3,4,5,6,7,8,

9,10,11,12,13,14,15};
const unsigned int cl = 0x8B;

// below variables are in Data Memory
#pragma rambankO
unsigned char str([2];

void itoa(unsigned int v, unsigned char *s)
*s = ascii[v & 0xf];
_swap (&v); //swap nibble
*(s+1) = ascii[v & O0xf];

}

void main() {
unsigned int val;
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val = cl;
itoa(val, str);

}

HERE: AEEN, const KRR sl E HALFT 2R, —4> const LR MHAIK E T EIEE

ERE RN ENER

f£ Holtek F 7 HLIEHE A7 6k s AT A ol = AN ThRede: FRfrfitids ), 1
M A it s 318 LL &% LCD $dlafe il as=ela) . Bdlafr g sl gew s Ak —4
KPR, BAEAAER X 0 (bank0) DA K HAth i £icdhs X et 8]

IR P A A 2 AR BE B R LA 2 I DD RERT A s . LCD Hudla A fif 4 X 1A £
AR LCD s HIf e AERATREFPIN, 30 ] Bt A7 i 2 R b e e
PR Al B A Holtek 557 HLARATAT ELARRF PR DI BE 75 A7 G5 MBS A7 s X B 0
feElal. AT i F AL S AR — A I EE A i S DB PRAITS DL, 52 %
FHR A BERL o

D RBAT R I A dE L, T8 A — AR bk iy C GBS AE 0 Bia A7
fitids o HC,  IF HaX A bkt v LAREAL SR o X T4 AR 4 A LCD #idls
Pt r R UG, T S W LA ok, BRI — MR B

e e A bt
FERAR A il AR B @i e A2 Bt bk

. ik
data_type varaible_name @ memory_address

o ik

memory_address 15 7% 1 variable_name [HuhE, &5 s 47 A% 19 X B
hk AR AEZ IR B fefi U1 bk . memory _address W) RN 2 78 E0HE A7t 4 (19 X e
BUE, RARANAIXX N L. data_type WITR & $ im0,

45
int vl @ 0x50; // vl is in address 0x50 of RAM bank 0
int v2 @ 0x380; // v2 is in address 0x80 of RAM bank 3
int v3 @ 0xef0; // v3 is in address 0xf0 of RAM bank 14

FEZ A B A7 il A5 X SR 17 R 22 B

LRV TE 5 U B X HAR BT LIRS kAl il v (7 2 A i 4 X
Berh A2 5 . Holtek ) C 4 i ©28 A BRI T3XL8 1A, AN 257 %%
T LA FNE T .
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o Jufl
int vl @ 0x5B; // vl is in address 0x5B of RAM bank 0
int v2 @ 0x2F0; // v2 is in address 0xF0 of RAM bank 2
int v3; // bank number is unknown

void main() {

vl = 10; //access bank 0 variable
v2 = 10; //access high bank variable
v3 = 10;

TERE PP A AR X R 0 i e A & (P Ttk g

T HAT ZA K LA U, B 0 0 T S0 o [ 4 3 ke 58 Jeoxd oAt s o7
X S EG A A AR B U ) o R Vs ), WIS TP TE 2 4R 4, B
S5 Ft s K KPR IR . R, S e Ul 1) A 5 v R A% ki LA
BHRAEEAR X 0 o it C £h454 pragma rambank0, LU i)
AR A 1 (1A% o SUAEBR AP A X B 0. “B1 23 9 Holtek [1IE RS N 4R 5E
(ARt e B AP AR X B O R A7 f = 18], W LB A 2 X B 0 AT 281
[ 77 At DX BRAT A2 08 P 22 ) W DA X e A i (1) 0, i o R — i
PR AERXMESL N, H P T ER e AR AR A X B 0 s . D4R 4
pragma norambank 14 #45 rambank0 TJfE. BRAFEIEAAAE AR 0 FEIL T,
FT T 5 22 4E rambank0 1 norambank = 75 1175 1 #4025 J5CE AE BB A7 fif 25 TR X B
0,

o VL
#ipragma rambank0

(B R AR E SR AR 2 BBCE AL B A7 il 25 DX BRO

#ipragma norambank

IR S o AEIEE SR A R A 6 B TR AL B AP AR X RO

o fHIR
REET rambank0 2 %S R0 PR3 4E & 5 B 2 AR 8 77 B80S AR B s
TEAE R IXHL 0 H, B30 S norambank 2% L SO 450K . 1%
AL — N ARG 28 X B RS, A gm R a2 ZIE X N JCEE 7

o il

// default is norambank
unsigned int vi1; //v1l’s bank number is unknown

//switch to rambankO

#pragma rambankO

unsigned int i, j; //1, j located at RAM bank 0
long len; //len located at RAM bank 0

//In rambankO area the address cannot be larger than 0x100
unsigned char uc0 @ 0x83;
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// back to norambank

#pragma norambank

unsigned int iflag; //bank number of iflag is unknown
unsigned char uc @ 0x140;

//switch to rambank0 linking mode

#pragma rambankO

bit bitflag; //bit variable should always be
// declared in rambank0O block

void main() {
1= 1; //MOV A, 1
//MOV i, A

iflag = 1; //MOV A,BANK iflag
//MOV [04H] ,A
//MOV A,OFFSET _iflag
//MOV [03H],A
//MOV A, 1
//MOV [02H] ,A

uc0 = uc = 0;

bitflag = 1;

faEhva
FEMEREHIS SIS, JREFANREDT B B . 3R AT I, e RS,

o il

#pragma rambankO
unsigned char *pl;
unsigned long *p2;

void main () {
pl = (unsigned char *)0x2f0;
pl += 0x20; //now pl points to address 0x210, not 0x310

pl = (unsigned char *)0x100;
pl--; //now pl points to address 0x1ff, not Oxff
p2 = (unsigned long*) 0x3fe;

p2++; // '"long’ occupies two bytes.
// now p2 is pointed to 0x300 not 0x400.

DA Ay e AR S AN BB U ) 45 X B TR, Holtek 1) C ANSZRFK ST FREHR 1 (112

5o

R(ERGT]

#pragma rambankO
unsigned char *pl, *p2;
unsigned int ij;
unsigned long len;
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void main() {
pl = p2+10; //ok
pl = p2+0x100; //error, 0x100 is a long integer
pl += 1i; //ok
pl += len; //error, len is a long integer

Vi il LCD $Hii A2 2% 7]

Holtek C 24— IEH 7 0710 LCD $dEfetg 2 A 77 8. KA. ) LCD
BAEA % 72 #4E Specify Address To a Variable 1 /8@ & L. LA K
(A8 K 2 H & R s i) LCD A7 25 o

o sl :
/I LCD data memory is at RAM bank 14 (0x0e)
/I lcd_day is at address 0x80 of RAM bank 14
/I lcd_mon is at address 0x82 of RAM bank 14

#include <HTG2190.H>
// delcared lcd_day at LCD data area
unsigned char led_day @ 0xe80;

//declared lcd_mon at LCD data area
unsigned char lcd_mon @ 0xe82;

#pragma rambank(
unsigned int i, j;
unsigned char *lcd_ptr;

/%
Delcared non RAM bank 0 variables

A realistic scenario is that the variables are declared within the rambank( block
if the memory is available.

*/

#pragma nonrambankQ
unsigned int tmp;

void main(){

led_mon = 0x10; // put value 0x10 to LCD data memory 0xe82
led_ptr = &lcd_day; // 1cd_ptr points to LCD data memory 0xe80
*lcd_ptr = Oxff; // put value Oxff to LCD data memory 0xe80
*(led_ptr+1) = Oxa0; // put value 0xa0 to LCD data memory Oxe81

B DR BRThRE & 7 4%

Holtek [ 5 7 HURFIR DI RE T A7 ALK A7l s X L O AT #4873 o 3K Al A7
fitias ANBEAT i AR AT

Ui IR ER Th e A7 A7 2%
L MR RE R Ay, AU DA ER IR E XA %7 A7 4d% - Holtek C $24H—
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AR TR 7 RS 1) FTAT IR D RE 2 A7 8 ) 519 e Ao

o FiAE

T S IR PRI 47 A B 1 52 S B A
Trik At

data_type varaible_name @ memory_location

A2 S A HR 271 ) &unsigned chari. 5120,

unsigned char _a @ 0x05;
unsigned char pcl @ 0x06;
unsigned char tblp @ 0x07;
unsigned char _tblh @ 0x08;
unsigned char wdts @ 0x09;
unsigned char _status @ 0xO0Oa;
unsigned char _intc @ 0x0b;
unsigned char tmrOh @ 0x0c;
unsigned char pa @ 0x12;
unsigned char _pb @ 0x14;

PRI RE T AF- A A 75 L Wl O Ais A | (s —#E, Bl

_pa = Oxff; //set PA

if (_pb == (unsigned char) 0x80) {

}
o fUARh
Holtek f¥] C gt 52 MR IR DI RERF A7 AR {1 A L AR A7 A2 o S8 A7 A2 e ) iy 42 B
g

_xx_n

xx: FERDBE AT AE AR bR, WA 7Sk AL
n: REIR S RE B A7 AT K
1

_Oa_0/Z M hi-0aH M ZEOR7 A7 AL i, IRES T AF 3 A4
12 UMM R2HA SN A AR &, 1A

FEAEHI N BRI AZ S 2 sy i e AT, B, A #define H P n] DAERIX
Se R AR Y — T AR, W PR
// The HT48C50-1

#define c¢ _0a_0
#define ac a1
#define emi _0b O
#define _eei _Ob_ 1
#define etOi _0b_2
#define etli _0b_3
#define eif _0b_4
#define tOf _0b_5
#define t1f _0b_6
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#define pa0 12 0
#define _pal _12°1
#define pa2 12 2

XA B A BRI AR . AL I D9 B Y A A B AR b, 1

bit bflag;

_emi = 1; //enable interrupt
1; //set carry

c = 1;
if ( pa0){ //if port A bit 0 set

}

bflag = eei ;

_pa0 = pa2; //bit assignment
_pal = bflag;

XA Holtek B MK BE,  HBATAHRT AL 5 30 (include file) R & 27X
LB R RR DI RE A7 2 o IR LB B SCPF I SO 4 S BB BLIG 2 B — Ao 4
41, HT48C10-1.H A& & Hl HT48C10-1 HIAL & 3TA) o BE4)) o] — AN ik oy g
AR AT LA — AN IR A B ML 1 SOl S SRR T e B A7 A

I T S AR e U7 1) R PR D RE 75 A7 s OB 5, B LR L2 HT48C10-1.
#include <HT48C10-1.H>

void main() {

int i;
_intc = 0;
_tmrc = 0;
_tmr = 0;
¢ = 0; //clear carry flag
_rrc(&i); //rotate right through carry
}
Ui ) i\ Hn H g
FH 0] DA S I 5K 1) BE 5 A5 2% R 7 7K ) i N g 1 o e 7 1 AR
FIA AR
iR

unsigned char pac @ 0x13;
unsigned char pbc @ 0x15;
#define pa0 12 0
#define pa3 12 3
#define pab 12 5
#define pb3 14 3
#define pc2 16 2
#define pc5 16 5

void main () {
_pac = Oxff; // set port A control register
_pbc = 0x40; // set port B control register
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pald = 1; // set port A bit 0
pb3 = 0; //clear port B bit 3
_pc5 = pa3;
if (_pa5){ //if bit 5 of port A == 1

while (! pc2){ //while bit 2 of port C ==

NERH
Holtek f¥] C g iFande it —LE W B I8, L FLRNIE G52 9 5 AOARAL, —2E
W PR RO S R ARG AR, T ) L8 A e SO W] USE T AT C

[CEETEN

AV G v 1) FA) P B PR
LUN I E R EL, Holtek 1) C G s 2R g 19 0 AH N AV 45 2o

C T BT E R
void _clrwdt() CLR WDT
void _clrwdtl() CLR WDT1
void _clrwdt2() CLR WDT2
void _halt() HALT

void _nop() NOP

o il

//assume the watchdog timer is enabled
//and use one clear WDT instruction

void dotest () {

=

void main() {
unsigned int ij;
for(1=0; 1<100; i++){
_clrwdt () ; // CLR WDT
dotest () ;

L4 WL

//assume the watchdog timer is enabled
//and use two clear WDT instructions
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void dotest () {

=

void main() {
unsigned int i;
for(1=0; 1<100; i++){

_clrwdtl(); // CLR WDT1
_clrwdt2 () ; // CLR WDT2
dotest () ;

2Rk
15 C T AR EAREL, SR7 Holtek ¥ C g iR 4@ 4L T W & BT

PR

void
void
void
void
void
void
void
void

1§IJ ’

_rr(int¥*); //rotate 8 bits data right

_rrc(int*); //rotate 8 bits data right through carry

_lrr(long*) ; //rotate 16 bits data right

_lrrc(long*); //rotate 16 bits data right through carry

_rl(int¥*); //rotate 8 bits data left

_rlc(int¥*); //rotate 8 bits data left through carry
1rl (long*) ; //rotate 16 bits data left

:lrlc(long*); //rotate 16 bits data left through carry

#include <HT48C50-1.h>
unsigned int ui;
unsigned long ul;

void error () {
while (1) ;

}

void main() {

ui = 0x1;
_rr(&ui); //rotate right
if (ui != (unsigned int)0x80) error() ;
¢ = 1; //set carry
_rrc(&ui) ; //rotate right through carry
if (ui != (unsigned int) 0xc0) error() ;
ul = 0xc461l;
_1rl(&ul); //long rotate left
if (ul != 0x88c3) error();
¢ = 0; //clear carry
_1rlc(&ul); //long rotate left through carry
if (ul != 0x1186) error();
}
TR AT e R B
void _swap(int *); //swap nibbles of 8 bit data
il

unsigned int ui;
void error () {
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while (1) ;

}

void main () {

ui = 0xab;
_swap (&ui) ;
if (ui != (unsigned int) Oxba) error() ;
}
FEIR JE Y] e 2

void delay(unsigned long)

_delay PR BT B R HLIRAT 45 R 12 I EUE o (50 0 I 22 51— AN SEAm 3L
_delay (IS HOBEN D EEE, AR DE

B,
#define pa0 12 0 //port A bit 0
unsigned char pb @ 0x14 //port B

void error () {
_delay(0); //infinite loop. same as while (1) ;

}

void main() {
unsigned long time;
//wrong, parameter should be constant value only

_delay(0); //infinite loop. same as while (1) ;

}

void main () {
unsigned long time;

//wrong, parameter should be constant value only
//_delay (time) ;

_pald = 1;

_delay(1); //delay 1 instruction cycle
_pal0 = 0;

_delay(15); //delay 15 instruction cycle
if (_pb != (unsigned int)0x8f) error();

}

IR

R X AL B A TR 5 B R A
WH, TR SRR IS TR AT SR R s SR e FTLnR N AERAT
GBS, @ BCRE L RE SO TEAT 5 Hfm .

il
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int 1,3;
unsigned int ui, uj;

void test () {
if (1 >= j); // translate to 8 instructions

if (ui >= uj); // translate to 4 instructions

}
S AR B EER AR Bk 8 MICmAR 42, AR MRHIER 4 &5 2.

R B e SCEERHR A X R 0

BE T BAEAAAE X B 0 LA B 8o 5 SR8 - ks ) PRI/ — 2B
R BT T H 2D BERAAAE IR AL, SRUERAEHITE AR
7 XAEB AR 0 HL

R(ERGT]

//file RAMBANKO.C
//assume the MCU has multiple RAM banks

#pragma rambankO
unsigned int ui0O; // ui0 is in RAM bank 0

#pragma norambank
unsigned int ui; // ui is relocatable, may not in RAM
// bank 0

void test ()
uil++; // translate to 1 instruction
Ul++; // translate to 5 instructions

}
MAE 5 — ANV SCAT PR T T B Y5 ) B 58 SCAEBIE A7 GG IX B 0 f7D &, 5 B
.t — AR SO RAMBANKO.C g € UAE RAM bank 0 B, & 7]
PAAE HoAt S P RS0 1), 40 ACCESS0.C and ACCESS1.C o fH X AME
T B WA AN AR T HAY T BAE ARG X B 0, BN &= EZ RIFIALL
RS . THAT 45 R A AT TR

R(ERGT]

// assume the ui0, ui are declared in the above example
// file RAMBANKO.C

// file ACCESSO0.C
// declare variables to be the same as RAMBANKO.C

#pragma rambankO
extern unsigned int uio; // declare ui0 in RAM bank 0

#pragma norambank
extern unsigned int ui;

void testB () {
uiO++; // translate to 1 instruction; correct
Uul++; // translate to 5 instructions; correct
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}

// file ACCESS1.C
// declare variables to be not the same as RAMBANKO.C

#pragma rambankO
extern unsigned int ui; // declared ui in rambankO

#pragma norambank
extern unsigned int uio;

void testC () {
uil++; // 5 instructions; correct
Uul++; // 1 instruction; wrong

#£ ACCESS1.C 3L, 1) ui0++ 2RI 5 45454, L ACCESS0.C 31
HEZWT 4 4 AR LT A HAT 25 FoE LR o AR TE A) wit+ 3R 3R —
AL HPATH R AT TR o JRERE ui /2301 RAMBANKO.C H1% A7 &
SAE RAM bank 0 HL, WiZaiiad (a4 3-hkde vy .

& XALAZ B
FrAR g AL AR T WU AT, A 8 OB AR
RETEN e AL TR EdE, A A s 2> 0

45
//assume the MCU has single RAM bank
bit bitflag;
unsigned int intflag;
void test () {
bitf = 1; // 1 instruction
intflag = 1; // 2 instructions
if (bitflag); // 2 instructions
if (intflag); // 3 instructions
}
Sy bk 25 e £t
QUL RO bk 25 1R, AT LR, & Wik Ay e
451

//assume the MCU has multiple RAM banks
int *pl;

unsigned char *p2;

long *p3;

void main () {
//point to RAM bank 0, offset 0x50
pl = (int*)0x50;
pl = 0x50; // error, no casting
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//point to RAM bank 1, offset 0x60
p2 = (unsigned char *)0x160;

//point to RAM bank 2, offset 0x30
p3 = (long *)0x230;

A8 FH 5B R 7 3RS AR
M RABLG B AN BRIV T R RO, TR ) B

qg = d1 / d2;

r = dl % d2;
REMER) A L TR, ROk oAb i3RA5 v A i i At
WK R R o SR ATE AR ], A SRR EBOE A AT R I i R o X
T 8 MRS/ T ik, REEWAMEERS D T3 1, XHT 16 VG FF
IR T, RESWAEAE RS AR T4 FI TS, T4 &R T, TS KT

N

o

o

- REAE—AEAEAAEAE X IR L
o S BRE
unsigned int dl, d2;
unsigned int g, r;

g = d1 / d2; // get quotient
#asm

MOV A, T3 ; get remainder
MOV _r,A

#endasm

o 16 fifRik
unsigned long dl, d2;
unsigned long g, r;
g = d1 / d2;
#asm
MOV A, T5
MOV r,A ; get low byte remainder
MOV A, T4
MOV rf[1], A ; get high byte remainder
#endasm

- BEMNEAA X L.
o SRR, r EEHEAAEIX B 0

unsigned int dl, d4d2;
unsigned int qg;
#pragma rambank 0
unsigned int r;
#pragma norambank

g = d1 / d2;
#asm

MOV A, T3
MOV _r,A
#endasm
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o 16 BRI, r AEEFEAHAEIX B O
unsigned long dl, d2;
unsigned long g, r;
g = d1 / d2;
#asm
MOV A, T5
MOV r,A ;get low byte remainder
MOV A, T4
MOV r[1], A ;get high byte remainder
#endasm

o SABRIE, r AMEHIRAFEX I 0
unsigned int dl, d2;
unsigned int qg;
unsigned int r;

qg = d1 / d2;

#asm

MOV A, OEOH

AND [04H] ,A ;BP, clear RAM bank and preserve ROM bank
MOV A, BANK _r

OR [04H], A ; set bank pointer
MOV A, OFFSET r

MOV [03H], A ; move offset to MP1
MOV A, T3

MOV [02H], A ; move T3 to R1
#fendasm

o 16 fIBRE, r AEEIRALAEIX R 0
unsigned long dl, d2;
unsigned long g, r;
g = d1 / d2;
#asm
MOV A, OEOH
AND [04H],A ;BP, clear RAM bank and preserve ROM
bank
MOV A, BANK r
OR [04H], A ; set bank pointer
MOV A, OFFSET _r
MOV [03H], A ; move offset to MP1
MOV A, T5
MOV [02H], A ; store to low byte of remainder
INC [03H] ; point to high byte of remainder
MOV A, T4
MOV [02H], A ; store to high byte of remainder
#endasm

WRAH | R

Holtek C giiFait 8 fMidiFay. ER int 2% T char FEEMN, FUEU
FAJER128 2+127. WU HI AL FE 8 3t R R Bt U5 Sy e o e
J% int/char(u%# unsigned int / unsigned char), 75 I —A™ 8 437 (/N 1k il i) 8 70
PE ] RE S B R R IR e i 16 A7 BT B o G SRV AT AR R A s i ¥, A
17 0x80 Al Oxtf - AR H 23 e Al AT L 1) 16 A7 R A5 5 4 R
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SER VIR
o TN, (unsigned int)Oxff #H24 T-—NICFF S 8 AP AETEHE, $ifl
= 255

o ATHMMIMEL L, (int)Oxff AH > T—MIRFS 8 (L8 HdE, Hifie Al
o BATHMBIERLL L, Oxff 23 T AL 16 A7 KEERHEE, Hh 2
255

45
//assume the MCU has a single RAM/ROM bank
unsigned int ui;
int 1i;

void main() {
//8 bit signed comparison
//5 instructions
if (i s>= 0x7f){
//equals to if (i >= 127)
}

//0x80 implicitly converted to (long)128
//16 bit signed comparison
//16 instructions
if (1 >= 0x80){
// equals to if (i >= 128)
//always false

//explicitly casting 0x80 to (int)-128
//8 bit signed comparison
//5 instructions
if (i >= (int)0x80)
// equals to if (i >= -128)
//always true

//8 bit unsigned comparison
//4 instructions
if (ui >= 0x7f){
// equals to if (ui >= 127);
}

//0x80 implicitly converted to (long)128
//16 bit signed comparison
//14 instructions
if (ui >= 0x80)
//equals to if (ui >= 128L)
}

//explicitly casting 0x80 to (unsigned int) 128
//8 bit unsigned comparison

//4 instructions

if (ui >= (unsigned int)0x80) {

}
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B AT 3 O AR SV Bl
BB 5 VR IR T Holiek C V541 S T BERPEAS HOTRRE . TR )y B
B C VP RS REROI A AT T4 38, R TS RO B3 5T g 2214
AR OG0 PR T A B BAE 38—V A2 BT AU P AE I B, AR
MU C AR A HLIL S . B C G O & U TREFP 12 8 28/ 2
A7 T R X I A DR

IghRE
AT AR SO E — AR aa6r 0. 8 iR, —frgiAr 1. Mokt
X BRI I A i 5 R T HLR IO T o

// set address 0x12 bit 1 to be output pin (PAl)
#define tx 12 1

unsigned char sent_val;

void main() {
13 1 = 0; //set PAl as output pin
sent _val = ‘a’;
transmit () ;

}

void transmit () {
unsigned char sent bit;
unsigned char i;

tx = 0; // L1 start bit
for(i=0; 1<8; i++){
sent bit = sent val & 0x1;
sent_val >>= 1;

if (sent_bit){

tx = 1; // L2
}
else {
tx = 0; // L3
}
}
tx = 1; // L4 stop bit

B R K transmit( ) AR IR BT AR EREANIER . i T UL RCAR SRR A
i BT LA I (R G SR I R AR IR — 7 2 Tl o PRUOAIE St 5 1Lt 0
AT AR, BT AT AN C TR0 250l O R 1o PRI i

FEA]
tx = sent bit;
Bt
if (sent bit) {
tx = 1; // L2
}
else {
tx = 0; // L3
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}
) tx = sent_bit AREYLE & AEIX 0 1L 215X 1.

WAL

DA TAT T EE I e MG A AT A i FE (L1 2] L2, L1 3 L3, L2 3 L3,
L3 #] L2, L2 3| L4 0% L3 2] L4454 BB . 4 HT-IDE3000 2 i F+
FPIG, BRSO e

- 7 L1 3/ L2 f1L1 3 L3

o LI, L2, L3 &b & W7 s, T FF View S R[] Cycle Count 7 [H o
o 24T ICE JifF1h4E L1 &b,
o {f Windows 2 N Watch & 11", T4 sent_val £ 4 1.
e {7 Cycle Count fI1H .
e JZATICE G254 L2 &, cycle count = 0x11.
o A7 ICE.
o 24T ICE JafF1bAE L1 4.
e {E Watch & I+, TE4 sent_valis £({EH 4 0,
e {7 Cycle Count fI1H.
o 1247 ICE i< {54 L3 &b, cycle count = 0x12.
AL, FLATRGE L1 A L2 W 5542 W E L1 A L3 MR R Z 1 4. B
WA AR L2 Z R — A48 4 M W REIR , XA L1 3 L2 FA L1 3 L3
454 JA AR 4E T 0x12.

if (sent_bit){

_delay (1) ; // add this statement
tx = 1; // L2
}
- T L2 3 L3 A1 L3 3 L2

A5 H 248 e ARRD A AR T g 0k
o {ELIL. L2, L3 AU & Wi,
o 24T ICE JriaxfF1bAE L1 4.
o {f Watch & I+, T4 sent_val $1{H 4 5(00000101b).
o 21T ICE JaafFft L2 4.
e {7 Cycle Count fI1H.
e JZ{TICE Ji2xf51b4E L3 4b, cycle count = 0x12.,
e {7 Cycle Count fI1H .
e JZ{TICE i 4E L2 &b, cycle count = 0x10,
AL, L2 R L3 [Af984 M2 0x12, L3 fl L2 [AH4E4 5 W2 ox 10, Bt
i S A L3 Zﬁlﬂﬂ{ﬁﬁ/l\%ﬁé\}% WIRREIR -

else

tx = 0; // L3
_delay(2); // add this statement

! {EHT-IDE3000 Watch % 1, %A slisent_val (.sent_val) FH%[nlZ4#. wT LI F
Wl i.sent_val :[xxH] = nni IXAE)Tox N2, XHEE AT LU nn & U801 7 o 7 RANEL
CAESE B S0 ZEF 75 W U AN e s - .
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}

16 L3 Z 3G I iR AR I, PR IXFE S e L1 B L3 [ ] .
- W L2 3| L4 A1 L3 B L4

f I, (L1,L2), (L1,L3), (L2,L3), (L3,L2)X [i] L 454 A S M . L3

L2 Ml L4 TRER A . A — S SRR AR R T A

o fEL1. L2, LA Abi & Wi,

o 817 ICE fiif#J715 4 L1

e {E Watch & I+, TE sent_val {4 0x80,

o J&AT ICE ffRTPAF 5 L2, (W TEFR)

e {7 Cycle Count fI1H .

e 21T ICE ffif¢715 4 14. cycle count = 0x8.

L4 2 i E 3R 48 4 Ji WM % 2 10 (0x12-0x8).

_delay(10) ; // add this statement
tx = 1; // L4 stop bit

I AR R EGE AR R 18 MR M T,

PAFR RGP /4 / (Fefin— A pra a2 1%
A iy — 37 T 5 45 4 L W B= X418, X 2 AAM R B IR 48 4 JH
BT EL XA SR 2N

X = (RGN BIIR) PekiAe /4)n 18

(It, FEEPHI%E= AMHz HU%H5 %= 9600 U X 25 T 86
N A ST
// This function depends on compiler and MCU.

// You MUST adjust the delay constants when different
// compiler or MCU are used

// suppose address 0x12 bit 1 is the output pin (PAl)
#define tx 12 1

unsigned char sent_val;
void transmit () {
unsigned char sent bit;

unsigned char i;

tx = 0; // L1l start bit
for(i=0; 1<8; i++){

sent bit = sent val & O0x1;
sent_val >>= 1;
_delay(86) ; // add this statement
if (sent bit){
_delay (1) ; // add this statement
tx = 1; // L2
}
else {
tx = 0; // L3
_delay(2); // add this statement
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}
}

_delay(86+10) ; // add this statement

tx = 1; // L4 stop bit

_delay(86) ; // add this statement
PEIGER S A1 TR

RS FEH

//include files
#include <ht49C50-1.h>

//Interrupt service routines declaration
#pragma vector external isr @ 0x4
#pragma vector timer0 isr @ 0x8

#pragma vector timerl isr @ Oxc

//RAM bank undefined variables
unsigned int uia, uib;
unsigned long ula, ulb;

//RAM bank 0 variables
#pragma rambankO
unsigned int uial, uibo0;
unsigned long ula0, ulbo0;
bit flag;

//ISR
void external isr(){

}

void timer0 isr()

}

void timerl isr(){

}

//main function
void main() {

}
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HmRE
BmRAY
MRS T BRI YE :
HgmRR PN uw
bit 1 0,1
char 8 -128~127
unsigned char 8 0~255
int 8 -128~127
unsigned 8 0~255
short int 8 -128~127
unsigned short int 8 0~255
long 16 -32768~32767
unsigned long 16 0~65535

P R AR RIS
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BNE

C Pl

PL -7 B0 R P30 #B 0] LAAE HT-IDE3000 9223 H 5%/ 1 H 5t <Sample\C
Example>$k 3],

a0/ A

HEAT

AU LN LED FESHEATHHE I DI REDT BL. AEBbBIh, —HE LED $5 4k ik
R BT T PA 1K) PAO~PA7, N5 | IEIER T —AN 240 KRR
BH H2 B2 —/> LED.

- KB
PAO~PA7 Nt 51, AEASS AR 5 BE—A 240QF) i B #4H]— 4N LED.

WA BRI 2/ LED e 4Nl R ERE) . ARSI
HIBE o
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VbD VDD
VDD PAO
10kQ2 RES PA1
INT PA2
0.1uF PA3
k VSS PA4
PA5
O OSC1 PAG6
2MHz L PA7
0SC2
HT48C10-1
T
//Scan.c
//

//Body: HT48C10-1
//Mask option
//All the mask options use the default value.

#include <ht48c10-1.h>

bit direction;
unsigned char lamp;

#pragma vector isr 4 @ 0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard

void isr_4()}} // external ISR
void isr_ 8() // timer/event 0
void isr c(){} // timer/event 1

//initialize registers for safeguard
void safeguard init () {

_intc = 0;

_tmrc = 0;

_tmr = 0;

_pac = 0xff; //input mode
_pbc = Oxff;

_pcc = Oxff;
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void main() {
safeguard init () ;

direction = 0; //shift left direction

_pac = 0; //set port A as output port
lamp = 1; //set initial lamp light up
while (1) {

_pa = lamp; //output lamp value to port A
_delay (50000) ;

if (!direction)
lamp <<= 1;
else
lamp >>= 1;

if (lamp & (unsigned char) 0x80)
direction = 1; //shift right
else if (lamp & 0x01)
direction = 0; //shift left
//else, don't change the direction

—  FERED
FE RS Ik BRAME

ACIET
XA AT T S8Rt R 6 B B+ 7 1 O R AC k) . FFahiE, R1
G2 fiste —BUIERTIG, SRATINKR, 500K 7. Pl —BaER, R2 Fl G1
Rise WG R S AG OGN, EE I A L0 4 KT A s B [ R PR R ) 2 ] LA
Y FE AR Y

-  HBKI

IG5 A FH 5 AN 3 138543 PAO~PA2 Fl1 PA4~PAG6, T MR TEM I F—4iE
P — AT o AT AR, TR NS 40 . E 2 AOAEA S BT 200
HiL % 1
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VoD
24000 ww
VDD PAO
10kQ2 RES PA1
INT PA2
0.1uF
;ii____ Vss PA4
PA5
[ OSsC1 PA6
2MHz
—I_— 0OSC2
HT48C10-1
- BF
//Traffic.c
!/

//Body: HT48C10-1
//Mask option
//All the mask options use the default value.

#include <ht48cl0-1.h>

const unsigned char table[16]={

0x14, Ox4, 0x14, 0x4, 0x14, 0x4, 0x1l4, 0x24,
0x41, 0x40, 0x41l, 0x40,0x41, 0x40, Ox41l, 0x42 };

#pragma vector isr 4 @ O0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard

void isr 4(){} // external ISR
void isr_8()§} // timer/event 0
void isr c() // timer/event 1

//initialize registers for safeguard
void safeguard init () {

_intc = 0;

_tmrc = 0;

_tmr = 0;

_pac = Oxff; //input mode
_pbc = Oxff;

_pcc = Oxff;
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//a long time delay
void mydelay (unsigned int times) {
while (times--) delay(65000) ;

void main () {
unsigned char i, j, idx;

safeguard init () ;

pac = 0; //set port A to output port

_pa = 0; //zero port A (all light on)
while (1) {
idx = 0;
for (i=0; i!=2; i++) {
_pa = table[idx];
1dx++;
mydelay (8) ;
for(§=0; jl!=6; j++) {
_pa = tablelidx];
idx++;
mydelay (1) ;
_pa = table[idx];
idx++;
mydelay (4) ;
}
}
}
- R
HEHRLEIT A BRAAE -
BT

SO AT 4x4 OBEAERERE, JROEEIL 16 M, MRS BTN
BEHME, SEEWEPTR.  Fep X AR PR AT SR DU A e s b,
Rl 2 24 LED b S A A+ gt g. g7 4 4~ LED, BTl
ANHIEAE AT ELA 0000 21 1111, eI R, TR 4Z &, HATE—
YA RIS AN BDIF H Btk ATHRXFI %, 8 RIZHRLT LL
FEH 16 MR TR

- BB
PAO~PA3 I, PA4~PAT BRI, —ilAR—A> 4x4 FEFE. TR

LRI H IR, HERRIEIN A K] PA/PA NaAZIEFET - Hr 1 BZ/BZB NiZikFfi All
Disablei. F4 746 M W6 A B8 9l #2215 i A8 AN B AR BRI AE — DM A R A% T o s

65



HOLTEK # HT-IDE3000 Holtek C &= wiEIEE

VD

10kQ

0.1uF

2MHz

PAG
k vss  PAT
L]

-

PBO~PB3 & X #iit, #or 4 i+ Nidbhlig, wRAA 16 M EdE, A
AR — Ak

D

VDD PAO
PA1
RES PA2
- PA3
INT PA4
PAS5

st 7%t [ %0 7
S Sl dada
o (% [T 17

PBO
OSsC1
PB1
0SC2 PB2
PB3
HT48C10-1
By
//Keyboard.c
//
//Body: HT48C10-1

//Mask option
//BZ/BZB : All Disable
//the others use the default value

#include <ht48c10-1.h>

#pragma vector isr 4 @ 0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard

void isr 4(){} // external ISR
void isr_8()}} // timer/event 0
void isr c() // timer/event 1

//initialize registers for safeguard
void safeguard init () {
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_intc = 0;

_tmrc = 0;

_tmr = 0;

_pac = 0xff; //input mode
_pbc = Oxff;

_pcc = Oxff;

}

const unsigned char led code[1l6]=
{oxff, O0xfe, 0xfd, Oxfc, 0xfb, O0xfa, 0xf9, 0xf8,
oxf7, oxfe, 0xf5, O0xf4, 0xf3, 0xf2, O0xf1l, OxfO};
const unsigned char scan[4] = {0xfe, 0xfd, Oxfb, 0xf7};

//return the row number of the pressed key
unsigned char wait key pressed() {
unsigned char i;

i=0;
while (1) {
_pac = scan[i]; //output scan code to port A
if ((~_pa) & (unsigned char)o0xf0){ //key pressed
_delay(2000); //debounce
//after debounce, if the key is still pressed
//we claim it a key pressed, otherwise ignore it
if ((~_pa) & (unsigned char) 0x£0)
return i; //row i, key pressed
)
1++;

if (1 >3) 1= 0;
}

// return the column number of the pressed key
unsigned char wait key released() {

unsigned char i;

unsigned char key;

key = pa; //keep the pressed key

// wait until key released
while((~_pa) & (unsigned char) 0x£f0) ;

//find out which column key pressed
//no debouce needed
for(i=0; i<4; i++)
if ((~key) & (0x10<<i))
break; //column i, key pressed
return i;

}

unsigned char get key () {
unsigned char row, col;
row = wait key pressed() ;
col = wait key released();
return (row << 2) + col;
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void main () {
unsigned char index;

safeguard init () ;

0xff; //set port A as input port
0x00; //set port B as output port
0; //zero port A

oxff; //off LEDs

while (1) {
index = get key();
//the key value won't be displayed until
// the key is released
_pb = led code[index] ;

- FEFEEIR
BZ/BZB #iFkEIkES: All Disable, HAAEFFERIAE

LCM

W HZRIE T 8 A8 WL ik s DV16100NRB (IS o Hdh— A
#1¥) Hitachi HD44780 #3A/-UXBN A6 LCM. I H rf 5 2% 18 ™ A2 1 ff (1) B
A ALHLE 5 LA L LCM I P ke a7 E00E 2 P AR 25 5, oL
A LCM 2B PR $ it 40k

LCM MisAT#iAT 4 AR 8 4o an AT H] 4 Aidisissy, Bk —NEfrok
FE A LB T B AL LB AEA Be e . W RATH 8 A iaqr W A 75—
K, AT EZ I 41 1/0 .

-  HERI
PBO~PB7 ¥ &} 1/0 i, PCO~PC2 1}y LCM ¥ il 2k 75 B0 My it o I LR
TTARYE H PR AT B

VbD

VDD
— ~14 (5x7dot.)x16
PBO~PB7 DO~D7 s .
10k RES — Word LCD Matrix
INT
E RW RS VSS VO VDD

01uF
6 5 4 11 3 2
VSS
68
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SRR

//Lcm.c

//

//Body: HT48C30-1

//Mask option

//BZ/BZB : All Disable

//the others use the default value

#include <ht48c30-1.h>

#pragma vector isr 4 @ 0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard

void isr 4(){} // external ISR
void isr 8(){} // timer/event O
void isr c(){} // timer/event 1

//initialize registers for safeguard
void safeguard init () {

_intc = 0;

_tmrc = 0;

_tmr = 0;

_pac = 0xff; //input mode
_pbc = Oxff;

_pcc = Oxff;

}

//#define FOUR_BIT
//#define ONE_LINE

//for DV-16100NRB
// port B : LCM data port
// port C : LCM control port

#define LCM_CLS 0x1

#define CURSOR_HOME 0x2
#define CURSOR_SR 0x14
#define CURSOR_SL 0x10
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#define INCDD_CG SHF C 0x6
#define TURN ON DISP oxf
#define LCD_ON_CSR_OFF O0xc
#define LCM_DATA _pb
#define LCM DATA CTRL  pbc
#define LCM CTRL _pc
#define LCM_CTRL_CTRL _pcc
#define LCM CTRL E _pco
#define LCM_CTRL_RW _pcl
#define LCM CTRL RS _pc2
#define WRITE (a) {\
LCM_DATA = (

a);
LCM_CTRL E = 1;
LCM CTRL E = 0;

const unsigned char msg[l6] =

void
void
void
void
void
void

void

\
\
}

"HOLTEK 8 bit MCU";

mydelay (unsigned char ct);
LCM initialize();

send_cmd (unsigned char) ;
write char (unsigned char) ;
busy check(void) ;

lcm delay(void) ;

main () {

unsigned int i;

safeguard init () ;
LCM_initialize();

while (1) {

}

send_cmd (LCM_CLS) ;

mydelay (2) ;

send_cmd (CURSOR_HOME) ;

for(i = 0; i<sizeof (msg); i++){
if (1 == 8)

send_cmd (0xc0) ;

//to 2nd line

write char (msgl[i]);

send _cmd (LCD_ON_CSR_OFF) ;
mydelay (5) ;

void mydelay (unsigned char ct) {
while(ct--) _delay(65535);

}

void LCM initialize () {

//move cursor

// (1lst line:00h-~,
// 2nd line:40h~)

LCM DATA CTRL = 0;//setup LCM data port as output port
LCM_CTRL CTRL = 0;//setup LCM control port as output port
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LCM_DATA 0; //clear LCM data port
LCM _CTRL = 0; //clear LCM control port

#ifdef FOUR_BIT

WRITE (0x20); //4 bit mode
ffelse

WRITE (0x30); //8 bit mode
#endif

//According to the data for the HD44780, there needs to be at
//least 4.5 ms delay between each program.
mydelay (1) ;

#ifdef FOUR BIT
#ifdef ONE LINE

WRITE (0x20); //4-bit 1-line
#else

WRITE (0x28); //4-bit 2-line
#endif
#else
#ifdef ONE LINE

WRITE (0x30); //8-bit 1-line
#else

WRITE (0x38); //8-bit 2-line
#endif
#endif

#ifdef FOUR_BIT
WRITE (0x80); //4-bit high nibble (2nd pass)

#endif
send_cmd (LCM_CLS) ; //clean display
send_cmd (TURN_ON DISP) ; //turn on display
send_cmd (INCDD _CG _SHF C); //auto increment mode

//cursor left and DD RAM address+1

// send command to LCM
void send cmd(unsigned char c) {
#ifdef FOUR BIT
unsigned char tmp;
tmp = ¢ << 4;
¢ &= (unsigned char) 0xf0;
#endif
busy check() ;
LCM DATA = c
LCM_CTRL_RW
LCM_CTRL_RS
LCM CTRL E = 1;
LCM CTRL E = 0;
#ifdef FOUR BIT
WRITE (tmp) ;
#endif

}

// write character to LCM

0;
0 r
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void write char (unsigned char c) {
#ifdef FOUR BIT
unsigned char tmp;
tmp = c<<4;
¢ &= (unsigned char) 0xf0;
#endif
busy check() ;
LCM DATA = c;
LCM_CTRL RW =
LCM_CTRL RS =
LCM_CTRL_E
LCM_CTRL_E
#ifdef FOUR BIT
WRITE (tmp) ;
#endif

0;

1;
1;
OI

// Wait until the busy flag is not busy
void busy check (void) {
unsigned char val, tmp;
do{
LCM CTRL E = 0;
LCM_DATA CTRL
LCM_CTRL_RS
LCM_CTRL_RW
LCM _CTRL E = 1;
val = LCM_DATA;
LCM CTRL E = 0;
#ifdef FOUR_BIT
tmp = val & (unsigned char)0xf0;//4-bit high

oOxff;

R ol ~

I
I

nibble
LCM CTRL E = 1; //pulse high
val = LCM_DATA; //4-bit low nibble (2nd pass)
LCM CTRL E = 0; //pulse low
val = (vals>>4) | tmp; //combine 2 pass
#endif

}while (val & (unsigned char)0x80) ;

LCM_CTRL RW = 0;

LCM _DATA CTRL = 0; //LCM not busy, then set LCM data
//bus to input port

—  FERED

BZ/BZB #/EIES: All Disable, HARTEFRERINE.

1/O 5 71K 5 AT
ST T RS 47 A TS . ML 1T B T T 90 430 1
AR, Pt 8 GO, B A RN

5 RE
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/Serial.c
/

/

/

//Body: HT48C70-1
//Mask option
//WDT : Disable

//the others use the default value

#include <ht48c70-1.h>

#pragma vector isr 4 @ 0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard

void isr 4(){} // external ISR
void isr 8() } // timer/event 0
void isr c() // timer/event 1

//initialize registers for safeguard

void safeguard init () {

_intc = 0;

_tmrOc = 0;
_tmrOh = 0;
_tmrol = 0;
_tmrlc = 0;
_tmrlh = 0;
_tmrll = 0;
_pac = Oxff;
_pbc = 0xff;
_pcc = Oxff;
_pdc = Oxff;
_pec = 0Oxff;
_pfc = Oxff;
_pgc = Oxff;

}

#define tx _pa3
#define rx pa2
#define pac3 13 3
#define pac2 _13_2

unsigned char data;
void transmit (unsigned char) ;

void receive (unsigned char *);

//system frequency: 4MHz

//transmit pin
//receive pin

//#define T 38 //baudrate 19200 4M/4/ (T+14) => T = 38
#define T 90 //baudrate 9600 = 4M/4/(T+14) => T = 90

//#define T 194 //baudrate 4800 = 4M/4/(T+14) => T = 194
//#define T 402 //baudrate 2400 4M/4/ (T+14) => T = 402

void main () {
safeguard init () ;
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_pac2 = 1; //set receive pin to input mode
_pac3 = 0; //set transmit pin to output mode
while (1) {

receive (&data) ;
transmit (data) ;

}

void transmit (unsigned char val) {
unsigned char i;

tx = 0;
for(i=0; 1i<8; i++){
_delay (T);
if (val & 1) tx = 1;
else tx = 0;

1;

val >>=

_delay (T) ;
tx = 1;
_delay(T) ;

}

void receive (unsigned char *val) {
unsigned char i, v;

v = 0;
while(rx); //wait start bit
for(i=0; 1i<8; i++){

_delay (T);
if (rx) v |= (unsigned char) 0x80;
v >>= 1;

_delay (T);//skip stop bit

_delay (T) ;

*val = v;

}
- FERIETH

WDT H#E5% % £ Disable, A EFRERINE

o WA RE B/ A I R

HL TS
BEFE B 7R T SR SERL— A SR T H A% T AR ™ A 00 L PR 3 SRR 75
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WA B AN A Y SRR B N E I R A A . i
ar VRO B 2™ A — A W B T HISAT Fh TR o BRI /ot Heds 1)
R ER AT HAR S . SXFE, XE I/ Bl B AR R 2 = EA
[F] PRI o £ A P v BRI P e 8 s LRSS X B PR 5 B A T
B, TS SAEE R E AT A G IERY M Rl e 8 T . K
I i S A A R I/ B e A o v BT R R, DR
L.

- BBt

PAO~PA7 Nt 5, ASEANS | BEER AT 5 55— 240Q 0 HE B 45—~ LED.
WA BRSSO S LED HAZRA FHA B AR . k%S 0,

HL i 1]
Yoo
FAD
FA1
VoD PAZ
PAS
1002 RES PA4
- PAS
INT PAG
PAT
0.1uF
k vss
T asc1
2MHz 3
—I_— a5C2
PBO
HT48C50
- BF
//Piano.c
//
//Body: HT48C50-1

//Mask option
//BZ/BZB : All Disable
//the others use the default value
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#include <ht48c50-1.h>

#pragma vector isr 4 @ 0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard
void isr 4(){} // external ISR
void isr 8(){} // timer/event O

//initialize registers for safeguard
void safeguard init () {

_intc = 0;
_tmrOc = 0;
_tmr0 = O;
_tmrlc = 0;
_tmrlh = 0;
tmrll = O;
_pac = Oxff;
pbc = Oxff;
_pcc oxff;
pdc Oxff;

#define tmrlc4 11 4 //timerl enable bit

const unsigned char frqg[16] = {
0x21, Oxfe, 0x58, Oxfe, 0x84, Oxfe, 0x99, Oxfe,
0xcl, Oxfe, Oxe3, Oxfe, 0x2, Oxff, 0x11l, Oxff};

unsigned char frqg idx;

void initial () ;

void wait key press();
void wait key release() ;
void start sound() ;
void stop_sound() ;

void main () {

safeguard init () ;
initial () ;

while (1) {
walit key press();
start_sound() ;
wait key release();
stop_sound() ;

}

void wait key press() {
unsigned char i, key;
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frqg idx = 1 << 1;
break;
}
key >>= 1;
}
}
void wait key release() {
unsigned char key;
key = 1;
while (key)
key = ~ pa;
}
void start sound() {
_intc = 9; //enable timerl
_tmrlc = 0x80; //timer mode
_tmrll = frqglfrqg idx]; //load sound freq.
_tmrlh = frqglfrqg idx+1];
_tmrlc4 = 1; //start timerl
}
void stop sound() {
_tmrlc4 = 0; //stop timerl
_pb = 0;
}
void isr c(){ // timerl
_pb = ~ pb; // generate square wave
}
void initial () {
_pac = Oxff; //set port A to input port
_pbc = 0; //set port B to output port
_pPb = 0;
}
- FEEGEIN

key = 0;

while (!key)
key = ~ pa;

for(i=0; 1i<8; i++){
if (key & 0x1){

BZ/BZB #E/Eik kst All Disable, HARIEFEERINA .

it

PO HZRYE TATH] 16 A€ I v B ds 22 N b I ASEEL T I D R IXAN
HRAE R G A BARAT O v I A JEvE . REAR BT AR HIASE T 400KHzZ )R S
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B, L N FRER DY 4345 2 100KHzZ 958 BB g it g, X T-—A 16 A7t
i&%srr)\ﬁré&fﬁﬁ 65536, IXFFBEG 0.65536 Fb™ = —AN e . H g i
1 FPAFE Ry BEAR B 1) BTG o PRI 52 B/ B A 80 8 5% 0.5 D IR S HE R[],
ﬁﬁé&wﬂio\qﬂW&Tﬁiu 1 FPRSEHERT(A]. XL AT 4 A 7 BE SR
24 /NI SRIFRIAE], S /NI RISt T /NS 43 b O 1 AN R

- BT

PAO~PA7 Nfiitli, PAO~PA3 Hl T Bo-#dls. PA4~PAT fefitiififmAgs 1l T B
AR R o XSRS EAN AN 2R . PBO NI PBL BCEUNHIN, 4
NI R FF DAL o

VbD N_A |
S| B | kel
VDD  PAO 1 51l |_| || ||
- PA1 2 woud | N
10kQ RES PA2 4 %/ \J:_|_| |_| |_| |_|
— PA3 'BT/RBO 18 £ \G] e ° ° °
INT [RBY 4 =1 B .
¢ RBLJ F UOM COM COM COM
01],J,F 0AC i/‘
k VSS O 7448 —_8050 {_8050 [—{_8050 8050
VbD
PA4 ANV
PA5 ANV
PA6 m
0SC1 PA7
\VVbD \VVbD
PB7 MV
400kHz T 33005 @) @)
0sc2 %WQ 1KQ
PBO
PB1 l
\f Min. Adj. Hour Adj.
HT48C10-1 747
> BF
//Clock.c
//
//Body: HT48C50-1

//Mask option

//BZ/BZB : All Disable

//SysFreq: 400KHz

//the others use the default value
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#include <ht48c50-1.h>

#define tmrlc4 11 4 //timer4 enable bit
#define min_adj button _pboO
#define hour adj button pbl

#pragma vector isr 4 @ 0x4
#pragma vector isr 8 @ 0x8
#pragma vector isr c @ 0xc

//ISR for safequard
void isr 4(){} // external ISR
void isr 8(){} // timer/event O

//initialize registers for safeguard
void safeguard init () {

_intc = 0;
_tmrOc = 0;
_tmr0 = 0;
_tmrlc = 0;
_tmrlh = 0;
tmrll = 0;
pac = Oxff;
pbc = Oxff;
pcc = Oxff;
pdc = Oxff;

void initial() ;

void check time() ;

void show clock() ;

unsigned char min_adj pressed() ;
unsigned char hour adj pressed() ;
void min_adjust () ;

void hour adjust() ;

void arrange hour() ;

void set timer();

unsigned char half second;
unsigned char min 1, min h;
unsigned char hour 1, hour h;

void main() {
safeguard init () ;
initial () ;

while (1) {
check time() ;
show clock() ;
if (min adj pressed()) min adjust();
if (hour_adj pressed()) hour adjust () ;
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void isr c(){ //timerl
half second++;
_pb = ~ pb; //flash 'dot' every 0.5 second
}
void initial () {
_pac = 0; //set port A to output port
_pbc = 0x7f; //set port B to input port exclude pb7
_pb = 0;
_pa = 0;
min 1 = 0;
min h = 0;
hour 1 = 0;
hour_h = 0;
half second = 0;
_intc = 0x9; //enable timerl
tmrlc = 0x80; //timerl mode (internal clock)

set_timer();

}

//check if the min_adj button is pressed or not
//return 1: if the min adj button is pressed

// 0: otherwise
unsigned char min adj pressed() {
if (min adj button == 0){//pressed
_delay(2000); //debounce
if (min adj button == 0)

return 1; //still pressed, recognize it

}

return 0;

}

//check if the hour adj button is pressed or not
//return 1: if the hour adj button is pressed

// 0: otherwise
unsigned char hour adj pressed() {
if (hour adj button == 0){//pressed

_delay(2000); //debounce
if (hour_adj button == 0)
return 1; //still pressed, recognize it

return 0;

}

void check time () {

if (half second >= 120) {

half second -= 120;

min 1++;

if (min 1 >= 10){
min 1 = 0;
min h++;

if (min_h >= 6){
min h = 0;
hour 1++;
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arrange_ hour() ;

}

//This function is to arrange the hour value
void arrange hour () {

if (hour h == 2 && hour 1 == 4){
hour h = 0;
hour 1 = 0;

else if (hour 1 == 10) {
hour 1 = 0;

hour h++;

}

void show clock () {

_pa = min 1 0x10;
_pa = min_h 0x20;
_pa = hour 1 0x40;
_pa = hour_h 0x80;

}

//This function is to adjust the minute.
//The minute will increase 1 when the min adj button is

pressed
//If the button is held longer than 1.5 seconds, the minute will

//increase 1 every 0.5 second
void min adjust () {
bit held long time = 0;

repeat_inc:
min 1++;
if (min 1 >= 10){
min 1 = 0;
min h++;
if (min h >= 6) //don't care hour
min h = 0;
half second = 0;
while (min adj button == 0){//while min adj button
show clock () ; // 1is held

if (Theld long time) {
if (half second>2){//longer than 1.5 sec
held long time = 1; //set flag
goto repeat_inc; //increase minute

//less than 1.5 seconds, do nothing

elsef
if (half second)
goto repeat inc; //inc 1, 0.5 sec
//less than 0.5 second, do nothing
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}

half second = 0;
set _timer () ;

}

//This function is to adjust the hour.
//The hour will increase 1 when the hour adj button is pressed .
//I1f the button is held longer than 1.5 seconds, the hour will
//increase 1 every 0.5 second
void hour_ adjust ()

bit held long time = 0;

repeat inc:
hour 1++;
arrange_ hour() ;
half second = 0;
while (hour adj button == 0) {
show clock() ;
if ('held long time) {
if (half second>2){//longer than 1.5 sec
held long time = 1; //set flag
goto repeat inc;//increase hour

//less than 1.5 seconds, do nothing

elsef
if (half second)
goto repeat inc;//inc 1, 0.5 sec
//less than 0.5 second, do nothing

}

half second = 0;
set _timer () ;

}

void set timer () {
tmrlc4 = 0;

_tmrll = 0xbO0;
_tmrlh = 0x3c;
_tmrlc4 = 1; //start timerl
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