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QB-78KORKG3-TB
78KOR/KG3 (QB-78KORKG3-TB)
e 78KOR/KG3(u PD78F1166GF)
° 20MHz( ) (2.7V 5.5V )
° :256KB RAM:12KB
° 88 1/0 (N-ch 4 )
° (TOOLO,TOOL1 )
e LED? Swi
° (2.54mm )
[ J
o (Pb)
78KOR/KG3 (QB-78KORKG3-TB)
CPU 20MHz( )
u PD78F1166GF
CN1,CN2: (2.54mm )
50pin x2( )
FP1:16pin (MINICUBE2 )
PowerLED:LED x1(LED3)
LED:LED x2(LED1 P76,LED2 P77 )
SW:SWL(INTPO )
Y1:20MHz (X1,X2 )
2.7V 5.5V(Y1:20MHz )
( )
ROM,RAM, 1/0 A/D,D/A,UART, 12C,LIN,CAN,LCD ,USB, DMA
MIPS MIPS i
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P00 = = >
L2es - :LED2
rees = rLED1
p)
1
CN1
CN1/CN2:
LED3(PowerLED)
LED1: 76(P76) LOW
LED2: 77(PT7)  LOW
Swi INTPO
FP1(16pin )
MINICUBE2( )
Y1( ):  20MHz
GND, VDD
CR2032
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(CN1)

CPU CPU
1 | P60/SCLO 2 | P61/SDAO
3| P62 4 | P63
5 | P31/T103/T003/ INTP4 6 | P64/RD
7 | P65/WIRO 8 | P66/WRL
9 | P67/ASTB 10 | P77/EX23/KR7/INTP11 | LED2
11 | P76/EX22/KR6/INTP10 | LED1 12 | P75/EX21/KR5/INTP9
13 | P74/EX20/KR4/INTP8 14 | P73/EX19/KR3
15 | P72/EX18/KR2 16 | P71/EX17/KR1
17 | P70/EX16/KRO 18 | PO6/WAIT
19 | PO5/CLKOUT 20 | GND
21 | PBO/EXO 22 | P81/EX1
23 | P82/EX2 24 | P83/EX3
25 | P84/EX4 26 | P85/EX5
27 | P86/EX6 28 | P87/EXT
29 | P30/INTP3/RTC1HZ 30 | EVDD
31 | P50/EX8 32 | P51/EX9
33 | P52/EX10 34 | P53/EX11
35 | P54/EX12 36 | P55/EX13
37 | P56/EX14 38 | P57/EX15
39 | P17/EX31/T102 40 | PLO/EX30/TIO0L

/T002 /T001/INTP5
41 | P15/EX29/RTCDIV 4o | PL4/EX28/RXD3

/JRTCCL
43 | P13/EX27/TXD3 44 | P12/EX26/5000/TXDO
45 | P11/EX25/S100/RXDO 46 | P10/EX24/SCK00
47 | AVREF1 48 | P110/ANOO
49 | P111/ANO1 50 | AVREFO

)
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CPU CPU
1| GN\D 2 | P157/ANI15
3 | P156/AN114 4 | P155/AN113
5 | P154/AN112 6 | P153/ANI11
7 | P152/ANI110 8 | P151/ANI9
9 | P150/ANIS 10 | P27/ANI7
11 | P26/AN16 12 | P25/ANI5
13 | P24/AN14 14 | P23/ANI3
15 | P22/ANI2 16 | P21/ANI1
17 | P20/ANIO 18 | P130
19 | P131/T106/T006 20 | P04/SCK10/SCL1
21 | P03/S110/RXD1/SDAL 22 | P02/5010/TXD1
23 | P01/T000 24 | POO/T100
25 | P145/T107/T007 26 | P144/5020/TXD2
27 | P143/5120/RXD2 28 P142/SCK20/SCL2

/SDA2
29 | P141/PCLBUZ1/INTP7 30 | P140/PCLBUZO/ INTP6
31 | P120/INTPO/EXLVI | SW1 32 | PA7/INTP2
33 | P46/INTP1/T105 a4 | P45/5001

/T005
35 | P44/5101 36 | P43/5CK01
37 | P42/T104/T004 38 | P41/TO0L1 16pin 16
39 | P40/TOOLO 16pin 3,5 40 | T_RESET 16pin 15
41 | P124/XT2 10KQ 42 | P123/xT1 10KQ
43 | FLMDO 44 | P122/X2/EXCLK
45 | P121/X1 46 | NC
47 | GND 48 | GND
49 | VDD 50 | EVDD

)
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16pin
1 GND 2 RESET OUT
3 TOOLO 4 VDD
5 TOOLO 6 R.F.U.
7 R.F.U 8 R.F.U.
9 R.F.U 10 R.F.U.
11 | --—-- 12 R.F.U.
13 R.F.U. 14 FLMDO
15 RESET IN 16 TOOL1
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R.F.U.
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SR
o
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Applilet Applilet2 Applilet
GUI
API

Applilet2

API1

Applilet [xxxx_user.c]
Applilet [xxxx_user.c] Applilet2

API
void function ( void )

{

/> Start user code. Do not edit comment generated here */ Applilet2

/* End user code adding. Do not edit comment generated here */

-

@ FrIh "~

=

\

o - [
7 B TA_Channe R L [
= - g TAU_Chann
: o @ Tl Channd  UR-LIRD
bes Wy F o)1 -

i - B T T
i ===

EXCEL

5 [MGU name : NEGTSKORKG3
| Chip name : uPD78F1166_A0

o Wk

Project

oIS ETE Ma RF—52 0 BE W A E U7y HEEES
EN FLMOO FLMDO FLMO0 | =
B | FSwia AEY 70 W ERDSRER TR T
] REGC. REGL BRI y
b W BRI 170
6 POl PONTC00 TO00 ] v SRT R
B b -7 0D X
P40 PANTOOLD ToOLD | v B 2R E RN
| AoFeD T Y =
| 65 | P41 P41 TOOL! TooL I ¥ /LY ST
89 I I L FeFITa? | ooef L ERER-
148 P21 P1211 X1 il )
150 [ ) | P YR = Excel file(#.xls)
151 | P22 P122MIEXCLK, *2 | OV file(tcav)
152 | | | | EqaaTL oo
153 P22 P123KT1 Pl I =
i _ e [zze-] 2w | *even
155 | Pi24  P124mT2 HT2 -
17 | W e

| N - - T L o0 SHFEETER
i 4 b W Wemony Map { Function Uit { Wac Uit Bin Liss {Trterre List {105 Lit | < i i
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(
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1D78KOR-QB = lacd I
(MINICUBE2 MINICUBE2 ~A  (B-7BKORKG3-TB |
) ————————
MINICUBE2 (QB-78KORKG3-TB

2
| GUI MINICUBE2
(HEX ) \ QB-Programmer /
(MINICUBE2
/ GUI ) I
| QB-78KORKG3-TB |

( ROM )
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MINICUBE2 (QB-78KORKG3-TB
@ Applilet2 GUI
@ PM+
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SW 1 LED 2 LED SW
g - 5. .0 8
LED SW LED
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(P)] - [NEC Electronics Tools] -
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main.c
([ void main( void ) )
{
/* Start user code. Do not edit comment generated here */
g_interval_sw = 0;
g_interval_count = 1;
TAU_ChannelQ_Start();
TAU_Channell_Start();
while (1) {
}
/* End user code. Do not edit comment generated here */
}
\ J
Int_user.c

/ /*
B R O R O R A AR R AR R R R AR R AR R R AR R AR R A Ak

**  Global define

R o o R R S S R R R R S S S S S e e e
*/
/* Start user code for global definition. Do not edit comment generated here */

UCHAR g_iinterval_sw = 0;

UCHAR g_onetime_sw = 0;

/* End user code for global definition. Do not edit comment generated here */

/*

KK
**  Abstract:

** This function is INTPO interrupt service routine.

**  Parameters:

*x None

**  Returns:

*x None
4
*/

__interrupt void MD_INTPO( void )

{

/* Start user code. Do not edit comment generated here */

if ( g_onetime_sw ==0 ) |
{

g_onetime_sw = 2;
g_interval_sw++;
g_interval_sw = g_interval_sw & 7;

}

\\\\~> /* End user code. Do not edit comment generated here */
}

/
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TAU_user.c

/ /******************************************************************************

**  Global define

R o o e S b e R R S S R R R T S S R S e e e e
*/
/* Start user code for global definition. Do not edit comment generated here */

UINT g_interval_count;
UCHAR g_counter data[ 8 ] = { 2, 4, 7, 15, 31, 47, 63, 127 };

/* End user code for global definition. Do not edit comment generated here */

.
** Abstract: This function is INTTMOO interrupt service routine.
1
*/
__interrupt void MD_INTTMOO( void )
{
/* Start user code. Do not edit comment generated here */
UCHAR inreg, outreg;
if ( g_interval count == 0)
{
g_interval_count = g_counter_data[ g_interval_sw & 7 ];
inreg = P7.6; ./,_1
outreg = inreg ~ 1;
P7.6 = outreg;
P7.7 = inreg;
}
g_interval_count--;

/* End user code. Do not edit comment generated here */

}
Y £
**  Abstract: This function is INTTMO1 interrupt service routine.
KK o 2
*/
__interrupt void MD_INTTMO1( void )
{

/* Start user code. Do not edit comment generated here *

if ( g_onetime_sw =0 )

{

g_onetime_sw--;

}

/* End user code. Do not edit comment generated here */
}

- user_define.h

7™
B R o R e e e e R ek o S L R R R S R R e Rk R A R L A S S S R e R R R R R R R R R AR R R R AR R R A R R

**  Macro define

B o R e e e R R o o R R R S R R e Rk R A R R R R S S R S R R AR R R R R R AR AR R R AR R AR A

*/

extern UCHAR g_interval_sw;
extern UCHAR g_onetime_sw;
extern UINT g_interval_count;
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2.
[ 1 [ 1 [
1
B
®
[towsee] |
I
= | 100msec
K H
< > >

Swi
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N/
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\/
N/
\_/
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N4
X/
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3.
[ 11 1 I ]
I
///"////
Systemlnit()
/ \ Applilet2
void main(vo;d) I
I g_interval_sw,
// g_interval_count
]
(10msec)
]
(100msec) i
al
> _ /
while(){ }
]

10msec g_interval_count -1 0 LED
g_interval_count 1 2 1 LED P76,P77
LED 20msec 20msec SW
20msec, 40msec, 80msec, 160msec, 320msec, 480msec,

640msec, 1280msec

g_interval_sw: SwW 0 7
g_onetime_sw: 0

g_interval_count: 10msec -1 0 LED
g_counter_data[8]: 8
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4 / / A / A A 2
(10msec ): | 10msec
__interrupt void MD_INTTMOO( void ) 10msec
( MD_INTTMOOQ
|_— |g_interval_count

No i
g_interval_count==

/
SW(g_interval_sw) g_counter_data
g_interval_count =
g_counter_data[g_interval_sw & 7]
| inreg LED1 7 bit6
inreg = P7.6;
| "/’//’,,/ outreg inreg (xor)
outreg = inreg " 1;
I | |LED1( 7 bité ) outreg
P7.6 = outreg; +
| LED2( 7 bit7 ) inre
— g
P7.7 = inreg; 4+
| _— |g_interval_count
\\\\» g_interval_count--; ,—j::;j

SW
QB-78KORKG3-TB

(74HC14

VDD

i

74HC14
SW

”E—E7'75

Y

»

ON<->OFF

HIGH———“M_______MMr——————
LOW ‘ll

HIGH

LOW —__—\__________/_______
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Y4 V4 / / /] / 4 2/
f (100msec ): \
__interrupt void MD_INTTMO1( void ) | | 100msec SW  200msec

( MD_INTTMO1()

g_onetime_sw 1= 0

| _— [g_onetime_sw

No

| _— [g_onetime_sw

g_onetime_sw--;

p)

o
/ 3 _— |SW

__interrupt void MD_INTPO( void )

( MD_INTPOQ)

g_onetime_sw ==

\

|_— |g_onetime_sw

No

| _— |g_onetime_sw

g_onetime_sw = 2; g_interval_sw LED

\

g_lntervizll_sw++; | |LED 8
g_interval_sw = g_interval sw & 7;
SW g_onetime_sw 2 g_onetime_sw 100msec -1 1 SW
g_onetime_sw 0 200msec MD_INTPOQ) g_onetime_sw O LED
MD_INTPO() 200msec
LED
HIGH
MD_INTPO MD_INTPO
INTPO g_onetime_sw O SW
LOwW
| i :
5 1 ! ! INTPO 2
MD_INTTMO1 ! 200nsec 0
(g_onetime_sw )o J
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A4
A4

4

2/

http://ww.necel .com/micro/ja/development/asia/applilet2/

Applilet2
Applilet

URL

@

Applilet2

:!QR—?BK:T_IRIGH—TF}!mmi?!samnle.r—r:]
JeAIME)  ERDMEEE) 2702000 ANHH)
HEeE oBE s F 0@ @R comoIds -

Applilet2 for TRKDRSKx3

[ M1 - I

g | w0 |88 Dawd |vovvas |mwas|  [- :J@
G BRI DB DT = 1
1
— 5
¢ KEY Inll +
@ INT MaskablelnterrupiEnsble ]
=3 Int_usser.c TF  Peturns: RAAE
i @ INTP_Uszer_Init *+ HNone
- F MD_INTPO ﬁ
P ho_INTPI
= F ND_INTPZ -
- 5 wowes =
L F ND_INTP4
| ; gt INTP_EGP_RESET_VALUE: Q@
| gy P EGND - INT? _EGH RESET VALUE:
g HOCINTP? EGPL = INTP_EGP_RESET VALUE: :
i H)_INTPB EGNL = INTP_EGN_RESET_VALUE:
F ND_INTP3 PMED = 1; /% INTPO disable */
i F MD_INTRLD PIFO = 0; #1 INTPO IF clear v/
L Mo_NTPH
F HD_INTER PHLZ |= Owm0l; /* INTPQ pin setting */
B Int.h
H- UTFI EGNO = INTPO_EDGE_FALLING_SEL: A
B (P MIaL -2 <
e R IR A% INTPO prioriey low */
s Ry FERLD = 42 %
- TAb.e N PPROD = 1
[ 7 B Tl Init KD - 0: /% INTPD enable #/ .
i 2 TH Foner0ff NE _User_Init(]: @
d 1
oy F el fei
i B T Phmmadft Ghaih -vJ 4| »
| NECTBRORKGE UPL78F1166_A0 | IGLK 20MHelfIL 240KH:IiMATN 200 He[iSUE. 0KHe i

Applilet2 for TRKOR/Kx3 - lr::mn—?:_%t:ﬂmGH—TF}!mni?!samnle.m:]
TeAME  ERDEEEE) 79200 ANTH
Dﬁﬂ S EE®F md @A comoTH -

[EhmiEsE | 4D | B8R (T 10LA R | 2R | jﬁ_.LiT‘ﬁE = I.Z;
[ SA7L Pt e — rﬁt ?t.
i 7 - A1}
P RSB R8T =2 31 Pa1/TT03/ 003/ INTP4 -
E-p A= P4l P40,/TOOLY
P EUiRA Pl PA1/T00L1
i B =i FaZ PAZ/TI04/T004
0P DAL - B fR.an
B PUTI
w P AT [ ]

P UTIEA Lo s
B-(P 20 2N/ FH - WA
-7 (REES RO

® P EDit

4

E
o

PO/KROEXTE
PT1/KRI/ERTT
PR2/RR2/ERIS
Pla/MR3/ERTE
PA/RRA/ER20/ INTPS
PIERRS/ER2T/INTFY
PTEKRS/ER22/ INTPTO
PI7MRT/EX23/INTRI
Pl

Paz/ExE -
Pea el | (BEE Fri .I_IJ

&

&3

NECTBRORKGE UPL78F1166_A0 | IGLK: 20MHelfIL 240KH:IMATN 200He[iSUE. 0KHz
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N/
N/
N/
\/
N/
\_/
N/
N4
X/
N\

(MISRA) C MISRA-C
1 1
A/D 100us 10ms
1 1
Applilet2
systeminit.c
System.c / h

System_user.c
macrodriver.h Applilet2
user_define.h

main.c

Port.c /h
Int.c / h
Int_user.c
TAU.c / h
TAU user.c
Applilet2 XXXX_User.c

main main
main

5msec F”
[1onsec] |4 |

| 2msec

10msec
Wl ]| 5msec

A 4

\4
Al

R 10msec
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[ 1
define
- define
- [9_1 [on_1
enum,
[ 1
1
1
void function( UCHAR para ) void function( UCHAR para )
{ {
size_t *size; size_t *size;
size = malloc(100); size = malloc(100);
if ( size == NULL ) if ( size != NULL )
return; {
if (para==10) if (para !=0)
return; {
ree(-size ); }
} eturn ) free( size );
return }
*size
1 100
1
1000
void function() void function()
{ {
UCHAR a = 03 UCHAR a = 0, port = P4.0;
if (P4.0==0) if (port ==0) 4
{ - { \_
a=1; f if a=1;
R (Pé0=1) P4.0=1 ’
E se ! . eles if E'Se
a=2; P4.0=0 a=2:
} } else if
3 =0 }
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1/ 2 /

[ 1
- - - - - #define LCDMAX 8
void function( void ) #include “ user_define.h”
{ <
UCHAR lcd_max; ¥0|d function( void ) \.. user_define.h”
Icd_max = 8; | UCHAR lcd_max;
| lcd max = LCDMAX; |
— [LCDMAX
" user_define.h”
void set_function( UCHAR *para ) void set_function( UCHAR para )
{ {
UCHAR data = *para; UCHAR data = para;
} }
void get_function( UCHAR *para ) void get_function( UCHAR *para )
{ {
UCHAR data; UCHAR data;
*para = data; *para = data;
} }
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1/ 2/

1 1
const
RAM RAM ROM
const
UCHAR g_font_numeric[] =
1 fal o _x/
</
, </
, const ROM </
, 0x00, OXOE! Lore= —oo oo —oo —r= oo —/
, 0x00, 0x02, 0x06, OxO0A, 0x12, Ox1F, 0x02, 0x02 /* 4 */
, 0x00, Ox1F, 0x10, 0x10, Ox1E, 0x01, Ox01, Ox1E /*5 */
, 0x00, OxOF, 0x10, 0x10, Ox1E, 0Ox11, Ox11, OxOE /* 6 */
, 0x00, Ox1F, 0x01, Ox02, 0x04, 0x04, 0x04, 0x04 /* 7 */
, 0x00, OxOE, Ox11, Ox11, Ox1E, Ox11, Ox11, OxOE /* 8 */
, 0x00, OxOE, Ox11, Ox11, OxOF, 0x01, Ox01, OxOE /* 9 */
};
volatile

volatile( )
volatile
r Applilet2 Serial.c

** Include files

AR AR KA A A AR AR AR A A AR A A AR AR AR AR AR A AR A A AR A AR AR A AR AAA R AAR A AR AR AAA AR AR A AR A A AR dhhhhii*d
*/

#include "macrodriver.h"

#include "user_define.h"

#include "Serial.h"

/* Start user code for include definition. Do not edit comment generated here */
/* End user code for include definition. Do not edit comment generated here */

/*
R R o R o R o R R R o R R R S R R R Rk R A R R R R R R S R S R AR AR R R R R R AR AR R R AR R R AR R R A

** Global define
R R R R e e S S S S S S S R e S R S e R S e e S R S S S R R S e e S S S S R S e S S R S e S S R S e e S S S e S S S S e S S S S e S S S S e S e S

*/

volatile |[UCHAR* gpUartOTxAddress; /* uartO transmit buffer address */
volatile [USHORT gUart0OTxCnt; /* uart0 transmit data number */
volatile [UCHAR* gpUartORxAddress; /* uart0 receive buffer address */
volatile [USHORT gUartORxCnt; /* uart0 receive data number */
volatile |USHORT gUartORxLen; /* uart0 receive data length */

/* Start user code for global definition. Do not edit comment generated here */
/* End user code for global definition. Do not edit comment generated here */

WEB
URL
http://ww.necel .com/micro/ja/designsupports/sampleprogram/
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[ |
[ | (MINICUBE2 + QB-78KORKG3-TB)
(1D78KOR-QB) 30
PM+
—)
Applilet2 CC78KOR -

8 e ETCCR IR )

1D78KOR-QB - land !
(MINICUBE2 MINICUBE2 ~=  (B-T8KORKG3-TB |
) ————————

MINICUBE2 (QB-78KORKG3-TB

@

(1D78KOR-QB)
(MINICUBE2)
IECUBE (
)
IECUBE URL
http://ww_necel .com/micro/ja/development/asia/78k0rkx3/iecube.html
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A4

AN
AN
AN

AN

AN

L/

2/

[ ®1 -1

LR REE FRA A0 ETR
|| = > L% a L2 L] =
Stop |ReGo| Go | Go Ret | Step | Ower | Res Open | Load
[ Source {main.c}
Search. | << | > | ‘watch | Quick. | Refrest
Bin 58] [t
A% Returns:
EOf [ None
B 1) [
[ | e L L LR LR PR
B3| ks
Bl lvoid maini waid ]
1]
EE 4 Start user code. Do not edit oo
| [ BT z_interval_sw = 03
e B3 z_interval_count = 1;
LE]
e 70 TAU_Channeld_Start();
[t | b bappe 3 :
ESIDIBKODR-QB : sampleprj
FAWD WEE Forl) FIvaQ)
it

(®)1 - [2 LI5T]

AR N | FSORE Dl DAL R LT

Y2k
Y—AS)
L)
AU
i ()

13 AHR
SFRIED

O—h 2L
ARDIK)
=0T

i s A P 3

Q

ifich

=

=FR

Loc

A

Reg

proAEr el R AJLTRHY
S Q 45
rc | Asm | Mem Wich | Reg | SFR | Loc

|«

Sthe | T

Cons

@

(1D78KOR-QB)

[sample]
.pri

-pri

.pri

sample.pri

ZUD-CD-07-0012

[:I.Int.c List
23 Int_uzerc [ ]
(23 main.c C
[_1 Part.c -
] Systemc [List] [Source]
(27 System_userc
[Z systeminit.c
A TAU
(2 TAU_userc | [
el
£9 - -
[+ ] Tal_Channel0_Start():
0 1 Tal_Channel1_Start():
i
73 while (13 {
4 H
[ 5
16 /% End user code. Do not edit comment zenerated here #/f
i 7|1
78
79|/ Start addingz user code. Do not edit comment zenerated here #/ _I
80||/* End user code addinz. Do not edit comment zenerated here #/ LI
a1 -
a2 ﬁ
- KI 0
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AN
AN

A4

AN

AN

L/

\/
N\

2/

[Source]

7 e

REE FTW AT7LaL@ EFBTER AADRN FIORE SO DL EOM AL H)
e e e I e B W B R® QA4 & B &% | B B2 ¢
Stop |ReGo| Go | Go Ret | Step | Ower | Res Open | Load | Proj Src | Asm | Mem Wich | Reg | SFR | Loc St | Tew | Gow Mer | Ewr
B [l P40l Source (TAU user.c) -10] x|
Search. | << | % | Watch | GQuick. | PRefresh | Cloze |
08| | -
I =
" SRLLRLLT D [ e e e T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Talle BR[|+
Tall userc BY||__interrupt wvoid MD_INTTHOO{ woid )
kd i
¥
MD_INTTM Do gdit comment generated here #/
[Source]
_counter_datal g_interval_sw & 7 1:
0 TR inreg = P7.6;
i 77 outrez = inrez © 1;
& T8 F7.8 = outrez;
[ Ta P?.7 = inres;
a0 H -
[ a1 g_interval_count--; EI
Az H
0 T TUN pu [ — - - Mo -1 -l - -1 - L . - s e
of_f o

@

(1D78KOR-QB)
[

Option]

Debuegeer Option

@1 - I

—aource Path

Tah Size

©).--1 [Debugger

Baze: CHOB-TEEORKG3-TE¥mini2¥ Extengion: I**
[ Browse.. | Tab Sizer ¢~ 2 (4
—Default Extengion Tab List: ** 5
) £ *
Source File: [FcHsrasm *:gsm 38
Load Module: [ Ink#Im w8
—Cpen File History —Séartljlplﬂl;:nultine
= egin |abel: Toztart
Max Mumber 0 - 10% _4 — - | Gostar |
‘/ End label: | @cend
Fanit Coveraze maind label | main
Font.. | Color.. | Disfzsemble
: : Shaw Offzet: [ Label v Mnemonic
— Project File . ;
futo Save; O - Off (% Query Regizter Name:  (+ Function NaTe I
= T Abzolute Mame
—aource Cption ~
) . —fatch Default
v Bring up =ource window wifen break

Sige: IElyte vI Radix: IHEX vl

—Tool Bar Pictures [ o Kanji :\ . i
+ Picturez and Text = Sjis \\Shaw Variable Typs: (7 On @ Off
" Pictures only " Euc Laneuage: el * aSM
0] 4 I Cancel I Restore | Help I
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I LE GREE FTA A ETER AALRN FS0EEY Jel I n LR AL H)

LU L O e E MmNl B RA8 Q|4 E|ﬂ!‘
Stop |ReGo| Go | Go Ret | Step | Ower | Res Open | Load | Froj Ste | Asm | Mem Wich | Reg | SFR | Loc Stk | TeW | Cow, Mer | Ew
B |w] B4l = Source (TAU user.c) o [m]
Search. | << | »» | atch | Quick. | Refresh | Glose |
0] 58] [k ]
B3| Parameters:
ED| % None
B 1|
B2
[Z7 System_user.c Ei " * B
[Z3 systeminit.c BElwl
LA Tale RE|*
3 TAU _uzerc / | |
ERMD_INTTHOO g {
El MD_INTTMOI 70 f# Start user code. Do not edit comment zenerated here #/
f 71 UCHAR inrks, outres;
72 _|
i 73 if { z interval _count == 10 )
1Al !
[l Sl e interva eount = ¢ counter datal e interval s k715
£ b inreg = Wb
* 77 outrez = inrez ~ 1;
s 0 O7 0 = ~id mmmn
_|al x|
Zrd B REE FTTA ATE0) F|{TR AR JIURE el AR AgLTHH
i AR El%ﬁQﬁ#ﬂlE—lﬁ?Wl'
Stop | ReGo Gio Ret | Step | Ower | Res Open | Load | Froj Sre | Asm | Mem Wich | Reg | SFR | Loc Stk | Tet | Covw Mer | Evn | Brk | °
M Source (TAll ncar ) - IDIlI
[GO] I Refresh | Cloze |
[
E.IJ M e
B2| 4% Returns:
[ System_user.c gi :: None
[0 spsteminit.c o
BB |/
B7|__interrupt woid MD_INTTHOO( wvoid )
i ga( |l
C £3
El MD_INTTMOT il Jf# Start uszer code. Do not edit comment gzenerated here #/
Eal UCHAR inreg, outreg;
72 _|
[+ 73 if { z_ interval_count == 0 )
24 I
E ([ | R g_interval_cnunt = g_counter_datal z_interval_sw & 7 1; ]
n\ LY mre L] .
" N 72 " — .
e T~
& i1
a0 1 -
i a1 g_interval _count--; —I
TAU user.c 75

23ms200us

[MD INTTMO0 [omsD [23m= 200.0us [Software Break [BUTO NS
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N
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\/
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N\

/

/
N\

4 2/

f.
[F8] [Step]
_|of x|
FriE) REE FTA ATl ETER O AARN FI0AE e RO ALTE)
m | w b el F @ N B & Q465 B 2|4 & B4V
Stop | ReGa| Go | Go Ret || Step)| COwer | Res Open | Laad | Proj Sre | Asm | Mem Wich | Reg | SFR | Loc Stk | Tei" | Saow Mer | Evn | BErk
_|o] x|
| sl =
GOl [+  None
B [r
E2([+#% Returns:
B3l [x#  Naone
[ System_user.c gg x: ___________________________________________________________________
(0 ssteminit.c BB|+S
7 __interrupt woid WD_INTTHOOC woid )
I BE|[1 ]
70
;; CPU
® / 79 if { gz_interval_count == 10 ) b
,/ / 74 {
e 103 76 inrez = P7.B; |
' B 7 autreg = INreg I
o7 G 76 PI.E = outreg:
, i 74 F7.7 = inrez:
[ 1
] ﬁ
# TR inreg = PY.E:
i 77 outreg = inreg ~ 1;
# 73 P7.8 = outreg;
[+ ‘>\ 74 F7.7 = inreg;
TAL user o6 | &l I
| S
a7 79
78
P7.6=outreg; P7.6
LED1
LED1
Q000008
0000 MY

[ F3)1. [ (F10)1. [
(FN] [ 1. [ 1
[ (F8)]

[ (F10)]

[ (FN]
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[Source]
[Add Watch] OK

&4 ID78KOR-QB - sample.pri

FrE REE FTO0 ARl ETE AN FSUAEN el o EoWM AL

m | w|w |z [w]|m|a B E{I‘é
Stop |ReGo| Go G Ret | Step | Owver | Res Open | Load | Proj Sko | & e fn
B [m| PN I Source {main.c} [ . _]
Search.. | <¢ | »» | watch /|  Guick|
] BB 2 =@code. Do not sd1T comment Zensrated
[ Int_user.c N BT z = I
(B8] rair. i 8 z_interval_count ?ﬁ;l] .
(] Portc ] ReFT
Qs $t.ernc: b 70 TAU_Channeld_Star
HHEM. " 1 Tal_Channe | 1_Star PR EEET
) Systom_user.c 2 SRR,
[ systemirit ¢ 73 while €10 [
£ Tal.e 74 ; COEH AP AT =
] TAU_user.c i 75 I CER AR EART
) MD_INTTMOD ) 16, /% End wser code Spmmmeggamml, d h
Ch bdl R T Tha0d
Add Watch x|
Marme: |g_interva|_sw ;l fdd
Fadi: " Proper Hex W& feci.  Oct Bin Strine
Size: {* Adaptive Bwte  Word = |
P ne b & [Add Watch]
MHumber: |
QF I Cancel Bestore ( 10 )
|

E] Watch

=10l x|

4] |

|~

4| i

Watch

[ ®1-1 O] Stop SE*!H
Watch
=101 x|
Add... | Delete I p I Dawvr I Fefresh | Cloze I
g interval count 0T
0 4
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N N N N N\ N N N N
/ / / / / /] / LA 2/
h. (v3.50 )
[ @1 -1
X)..-1] [Extended Option] [Extended Option]

@& IDTBKOR-QB : zample_prj

IrHE REE

Fnld | AP0 FTE AN

— e WL
mlm| » | _ =
S - G: |:TE1 v AT R Load
1 w A (B
L 1 -1 . = U-A-E—RE
X)... G
&) -1 FHEE—FD _
B~ Intc » B EhE— R
B Int_user.c - Ret
B main.c i cn Ve W Maone
B[ Part.c
B[] System.c REMEE=S. [T
Fr= 71 Sustern yser s ERENL S TERT
Extended Op: _ x| 2 EWIEY,
Foy A €
— RAM Maonitor And Db
Ereak When fccess 0 Whole v THET: i Off
Fedraw hterval IIEUD o mset:l
ok " Intetnal Excternal ) Sub Clock
CHEC Regizter Walue: IUXDQ Frequ
» - 500msec
On Mouse Glick: f+ Softbreak " Hard break 100msec
Trace Data Priarity: £ Timetae  Rate: |x1 [~ 100 65500
[T Glear Trace Memaory Before RBun [¥ Break Sound [ Werify Gheck
| (14 I Cancel | Bestore | Help |
Whole, IRAM
[Whole]
RAM SFR
[ IRAM]
RAM SFR
Whole, IRAM
( Ho)
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* 73 Tél Channell Start():
h 74 TAl_Channel1_Start();:
ih
7B while €13 {
7 :
ke 78
74 | /4% End user code. Do not edit comment zenerated here #/
k2 1]

82||/#% Start adding uszer code. Do not edit comment zenerated here #/
83|/ End user code addinz. Do not edit comment zenerated here #/

[ ®]1 -1 ()] [Local Variable]

EZID7EKOR—QB : sample_prj

FrULE REE FTOD ANl EFTR O AALMN | JSOFE STl

—_ ey
LI L L = | w | M| &= =
Ztop | ReGo| Go G: Ret | Step | Ower | Res Open | Load =205
[ ®1 -1
_ L1 "
[0 Int_uzer.c g2||##  Reti—SERLED
[ main.c EICEE L, O0—Ah
[ Port.c B [k Al
B - mm o bl =A4T
[ Swstem_user.c e
[ systeminit.c ® =
(1 Tale fth(E) 3
£, nutreé;
O] x|
| i
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A4

AN

N/
N/
\/

AN

L/

2/

[ ®1 - 1L

(D) [Memory]

IDTEKOR-QB : sample.pr]
FrlLE REE FTO APl ETER AN | ShE deld

1
o | w [ [ =[] 2 s
Stop | ReGo| Go Gio Ret | Step | Cwer | Res Open | Load JEA;&I{}
P,
[ ®1 -1 0]
B 7w ()
[——— — H
B v ARE)
g7 RiE)
~all AR S Y
_{ol
Search. | << | »» | Refresh | |
Addr +0 +1 +2 +3  +4 +5 +6 +7 48 +9 +2 +B  +C 4D +E +F
oo oo 10 10 10 10 02 10 10 02 05 05 ;l
0% 09 13 00 00 0O OO OO 00 oo 00 oo
oo oo 00 o0 00 QOO OO OO 00 OO 00 oo
00 oo oo 00 00 00 00 0o 00 00 oo oo
oo oo 00 o0 00 0O OO OO 00 o0 o0 oo
oo oo 00 o0 00 0O OO OO 00 o0 o0 oo
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FCFCOIBE C4 5C 1E FE C3 01 8E C4 5C F7 aC 02 FE BA 01
FCFDOGS 02 FE 07 00 CE FC 0OF AD A4 61 CB 93 DF FD D7
FCFEO)21 E4 BE 1C 31 32 57 0C FC 90 QC OF FC CE 0C 0OF
FCEFFOIFC 9B 0C 0F FC EC 0B OF FC 2A 0C OF FC F?7 OB OF
FDOOOSS DF DDD D7 FE D9 FF 92 31 E4 BE 06 31 32 57 E4
FDO1IOJEF D6 DF FO D7 71 1B C5 D7 71 1A C5 D7 31 D2 BE
FDOzO)07 71 7B FA AE F8 BD 86 EC CO 08 0OF C3 8E C4 5C
FDO3OFD 6C 08 FE 54 01 53 14 FE Al FF 8E C4 &C 01 FE
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FDO70008 BD 20 EF 04 AD 82 BD 20 30 FF 0OF BED 40 F4 48 %
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Extended Option El
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Break When fccesz:  { Whole i Off
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Trace [Data Priorits:

[T | Clear Trace Memary: Befare Bun

[ o |

v Break Sound
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P
=101 % AEU ()
T F
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=10 %]
Refresh | Onitl. | Close |
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Fl E-W 1.8 FFFOO 3F =
Fl F-T 1.8 FFFO1 2
P2 E-W 1.8 FFFO2 o oo
F3 E-W 1.8 FFFO3 n3
P4 E-W 1.8 FFFO4 FD
PGS E-W 1.8 FFFO& o
Fh& E-W 1.8 FFFOG o
7 1.8 FFFO7? 20
Fa E-W 1.8 FFFO& o
Fl1l F-T 1.8 FFFOE Qo
Flz E-W 1.8 FFFOC ni
Fl3 E-W 1.8 FFFOD nz
Fl4 E-W 1.8 FFFOE aF
F15 E-W 1.8 FFFOF 17
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THD0O E-T* § FFF10 oo
SDREO1 E-T* 1@ FFF1:2 aooo
REDO E-T* § FFF1?2 oo
SIo01 E-T=* § FFF1z2 oo
SDRE1Z E-T=* 16 FFF14 oooo
THD3 FE-T* & FFF14 oo
SDE13 FE-T* 1Q FFF1ln oooo
R¥ED3 E-T* 5 FFF16 oo
TDEOO E-W 16 FFF18 Ca4F -
TODOd i A ic b vl vl e i, B K]
SFR
FFFFOOh FFFFFFh
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EEFT 010CDH | FoFuF = Fiiud s
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0108FH i
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Flk o A EY EEQOOH O0107FH
o EDFFFH
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128011
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40000K O00CEH
3FFFFH DOOCDH A FuF I .
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OOOC4H 1051 b
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JrLE REE #ED RBEL REW INME CLRE [ -l U al2tH

My o~ T o= Ma | v e e | Gl

24 A3 DERE .

T___ [ M1 -1
©)---1

= |

I IR —8A T ORGE
1 |whz | zoi |

—HERfER A TS 2 b R 2 — )b T DA oD

P g ERTE A

FTERE D).

SRER— I T TR G
Rl MR &R (T

e aya ek =

[
v AU AT Alu] o
FET hul: [FF H
ZA—p-FRL2: | H
AL  H

[T 25991 ROMARE LR B 271 1L A1

L3 |

=l
~HEXFETh D
 AUFIABREHE R [k

(= f??JL?EEEHE}GTEE':[—kie]\
¢ TRk
C EN=SSTERRGRA ATk
¢ EMI-5SH I TR G2 PR Lk me]

[ HEX ] T
a8 O T PV
-
[
ok | #mewtn | ammm | sz |
b. HEX
PM+ [ ®1 -1 ®)-.-1
[ 1 [ 1
HEX
HEX OXFFFFF HEX
64KByte OXFFFF 1MByte
78KOR MINICUBE2 S
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QBP(QB-Programmer)

C.

[

1 -1

(QBP)
(P)] - [NEC Electronics Tools] - [QBP] - [Vx.xx] -
[QBP Vx.xx QB-Programmer] QBP
[Device Setup]

[Device] - [Setup...]

'ﬁ QB-Programmer 0] x|
File  Dewice Help
i B
1l & [Device] - [Setup...]
»[B-Programmer Startuy | [DeV ice Setu p] grammer -
»Command standby
5 —4 Firrmware D403
& QB-Proerammer
Eile | Device Help Device—
Ellark Gheck Name
)/i = , Firrnware:
, Lraz Parameter filz -
Froeram Mame -
Werity Wersion :
hicad,. Load file
- M arne
Security Date
Oheck_gum Chksum :
Area
AutoprocedureERYD Flo elalam—
. Type
Sienatute Read Chlkgum :
Get Security Settines.. Area
Connection to device
Part
Pulse -
Speed
Range :
Freq.

Multiply -
.
:J'Jl

I

Standard | Advanced |

Device Setup

Parameter File |

. PRM File Read |

— Target Device Connection

Supply O=cillatar

[¥ On Tareet

Part I

Speed I

;I Multiply rate I

=l Frequency I MHz=

—Cperation Maode

= Chip
" Block

[~ Show Address

ok | xet |
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d.
[Device Setup]

Device Setup

Standard | fdvanced I

[PRM File Read]

[PRM File Read]

Parameter File |

— Target Device Connection

—||

Supply Ozcillator

¥ O T

Frequemzy

Port | Mz
74 WERK 2] x|
| FRAA@IBRTD: | PRMIBF118E_V100 ~| & B cf Er
q TEF1142prm TEF1153prm T8F1164prm = 78F1175prm T8F1186.prm
TEF1143prm 78F1184prm [ 78F1165prm T8F1176prm TBF1187prm
f TEF1144.prm TEF1155prm S = 7R Tprm TEF1185prm
T8F1145prm TEF1156prm |8 i TER1 e
— = 7eF1d6pem = 7EF1I62prm [ TEF1 GBS prm ] 70 [78F1166.prm]
— TEF1152prm TEF1163prm TEF1174prm 75
[+ | i
L P [78F1166prm RE (00
74 LDFEERTY:  [PRM Files tx PRM) | x| |
A
[ 1 |

Device Setup

Standard | fdvanced I

[Dev

ice Setup]

Parameter File I'."EFTIEEi.prm

Supply Decillatar

[T Show Address

— Target Device Connection
[¥ On Tareet
Purt |LIF\RT—::hIZI LI Frequency Ihternal-05%  [iHz
Speed I'II"."ll:upS LI Multiply rate I'I.I:IEI
—Operation Mode
(= Chip Start 000 =
" Block Erd |127 =l

ok |

ol |
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[File] - [Load...] HEX
4 QB-Programmer - =0 B _{oi x|

File  Device Help

- : = =
B&H /& & &
>0B-Pragrammer starhin wlr Programmer—
>Command stand! GEEee B 54 Il il .
»Parameter File R T
SuccessReadPe Zr{LOIBFIT: [ mini2 ~| & &8 eF Er
= i T
»Open Load File Device
et file -
HEX nad file
|
e i [ahex o |
Fr ILOTEER T |S—rec £ Hex files (erecs®hes) j )] | chsum-)
b
| Area |
— LConnection to device
Porit  :UART-chO
Pulze 0
Speed : 1Mbps
Range : Chip
Freq.  :Internal-05C
ulbiply : 1.000
Kl :IJI

i OB-Proerammer =100 %]

File Device Help

P &|ld

»QB-Programmer startup... ;I Pragrarnmer -
>Command standby OB-Programmer 220
>Parameter File Reading.... Firrnwsare: D403
Success Read ParameterFile.
+0pen Load File Name - Device
Success read Load fil ) :

Firrnware:

>

| ——— Parameter fila
MHame : 78F1166 prm

Wersion : %1.00
Load file
Mamme A HEX
Date  : 2006/12/0519:08:56
[PASS] Chisum : 4448h

Area @ 000000k-03FFFFh

File checksurn -

Type
Chksum :
Area

—— Conhnhection to device
Port : UART-chO

Fulse 0
peed : 1hbps
ange : Chip
rE1 u.? | : !Inlljeurnal-DSC
iply o1
| of
Ready I_ ’W
QBP(QB-Programmer)
2 QBP
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e.
[File] - [Autoprocedure(EPV)]
% QB-Proerammer
File Device Help
)/i Blank, Checl
s Eraze
e Proeram
v
Bead.
Epma - —1| [Autoprocedure(EPV)]
}L,II:I:E SECLrity
»Oper Checkaum
ButoprocedureEPY)
Il i mdiwem Damd
% QB-Proerammer -|0O] x|
Eile  Device Help
»
AmIKf & ¥
rautoPracedurs(E py) ;I Frogrammer -
Blank check Chip: PASS. Erase skipped. LB-Frogrammer /220
m Chip: Firrmwuare WA 03
|
fi Device
IFDFEF1166
[ Fimare: 320
Fararmeter file—
Mame : 7BF1166 prm
1 282 Yerzion :W1.00
k4
0 Lioad file
4ij Mame A HEH
EIZI."; Date  : 2006/12/05 19:08:56
EEI.‘;’ Chkzum ; 44ABh
?Elf; Area  : 000000R-03FFFFH
a0z File checksum -
=4 Type
100% Chisurn :
PASS Area
AutoProcedure(Epy] PASS Carmechion bo device
2 Pat  : UART-chD
Fulze :0
Speed : 1kMbpz
FRange : Chip
Freq. :Intemal05C
b ultiply : 1.00
ol » =
Ready M | UM |

N

I PASS I
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f.
[Device] - [Setup...] [Device Setup] [Device Setup]
[Acvanced] " Run after Disconnect”

Yll

Device Setup

Standard  Advanced | “ Run after Disconnect” e.
—Command options
[+ Blank check before Erase | v i atter Disconnect)
[~ Read werity after Pragram
[T Security flag after Program
[T Checksum after Program
—Security flag settings
[~ Dizable Chip Eraze Rezet vector oooooooo h
[~ Dizable Block Erase Boot Block end (001 -
I~ Dizable Program FS Block start  |000 -
[~ Dizatile Read F& Block end 127 -
[~ Dizable Boot block cluster reproeramming [~ Show Address

ok | wet |

MINICUBE2 USB 16pin QB-78KORKG3-TB
VDD, GND 2

1990000000000000000000000001
500000000000000000000000000

E4 DE’ NEC CN2
i - = £ (QB-78KORKG3-TB
( =4 SW1~ §S-77045 o -
N © = NN s —
l=) —
XX = . = £ —
: : : ={ 78KOR = = =
eee =l =i /KG3 = = —
0000 = = D —
"X X X ) rnnnnrrnnnnl 8 —
XYY
eecee
eeee 57
eee 76
20000 0000000 IGONGOGOD
1 0000 T X XXX
|
LED

Swi LED
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8‘ azsior || ¢ )
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a. PM+
P+ [ ®] - [ ®)-..] [

SM+ for 78KOR/Kx3
TN INOFEE x|
INOMERR | el YobSRUERE

R esh BT
[Eelected]T) BKOR Eval Saf o N

BB |
T [BEA VY PM+ [ @] -1
GOTBKOR 4 10
e i ®---1 L ]
Shi+ for TRKOR/Kx3 w220 [ ]
| I o e R e e = A
OK s Lz

SM+ for 78KOR/Kx3

CCTBKOR | RATBKOR  [IDVSKOR-QE |[EMe for 78KOR
CEERJORER  [kmm [ VX.XX
w110 w110 wiv330  |[wm220
M [
[ 7BKDR Series Software Packase W1.00 =]
=l

ok | dewn | e |

b. PM+
[ M1 -1 ®D---]
SM+ for 78KOR/Kx3 VX.xx
T A AN OERE |
Tl nER
BERF DY |[ID7EK0R-QB Y330 78KOR #id
pER( e i E
\
A% 00 | ==r
TR R
Tl e =t b a3 (T
| G¥0B-78KORKGI-TE¥mini2¥a. I mf |

| e e 8 N R el = o e s 1)
I P i1 TR n =S GPI bR BT 2000
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SM+

c. SM+
PN+ [Sh+]

£ PM+ — sample prw [QutPut]

=10l x|

TpLE REE RO EBRL FTW 2 Al HY
|Ba-DSW SR E R W tr ANclBR ?

J Isample - 78k0r Series L”Debug Build

= ProjectWindow
YRR

e ) Tl ke I

[ ';tsrn_: :m] =.=;.'x's!§ ] £ [ iz

R o

1t]iw]» L T = ]

Configuration x|
—Chip —
Mame: uPD I?EFTIEE_HEI j
Cance|
—Ihternal ROMARAM |
Internal ROM: |64+ - v oD Be=stare
hternal RAM ~ [12288% -] B __ fraject.
terna M * | Bute
Help |

—D=zcillation Frequency

Main (MHz) Sub (KH

| —aimula onfiguration
20 | I Eile  |C¥Program Files¥MEC Eleg Toolz¥:h | Browse
— Memary Mapping
Memory Attribute: Mapping Add
ITarget ;l | [ Delete |

SM+ for 7THKOR

— Internal ROM

@

Oscillation Frequency

Oscillation Frequency Applilet2 (MHZ)

B SM+ for 78KOR/Kx3
64KB
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YD,

SM+

d. SM+

@1 -

= SM+ for JBKOR. : zample.prj
7B REE

[

FTW ATVaL0) ETE SM+

[ 1 [List], [Watch], [Local Variable]

[ 1 [ 1
(X)...] [Use MINICUBE Extended Function]

[

=1alx|

1o > [m [ =1 4] 2] EmIm] BIELE Qlald@] =<

EEFIEEEELEIE]

A m k|

Zz|lzpnn[ Fwzze|=<88z63|

120 swsteminit.c
CaTAU
L TaU_uzerc

B =] B3l [ Source {main.c)

Search.. | << | 3> | ‘atch | GQuick. | Refresh | Glose |

B[4 None ;I
B[4+
B2 e = = = = = e e e e e e e
B[+
fdllvoid main{ waid )

P | |
1 /4 Start user code. Do not edit comment zenerated here #/
g7 UCHAR inresg:
]

[+ L] inrez = WDTE;

[+ 70 g_interval_sw = 0;

i Fal z_interval_count = 1;
72

[+ 73 Tal_Channe |0_Start();

[+ 74 Tal_Channe | 1_Start();
75
78 while (13 {
7 H

[+ 78
71 | /% End user code. Do not edit comment zenerated here #/

i an
g1 |
a2(lf#% Start adding user code. Do not edit comment zenerated here #f LI
33[)/% End user code adding. Do not edit comment generated here #/ 2
34 =

<] |

B Watch

_ Add |

g_interval _:

count
s

T Local Variable {main)

dm | S OO S S| A |22 A

Refresh | Cloze |
| id K1
|main.c465 mair 00D [ [ [AUTO  [INS o
(SM+) (1D78KOR-QB)
Watch SM+
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e. SW LED
Sh+ [ ®1 -1 1 [ 1

JrE) REE T Sl EREE A7has@ EZTE AALRN FIOXE eI | vgle-RiEd AL RO Al

IEEFIEEEE NEEY-T FIHIEFETIETY TR

XTI Akl NOOO& O A |22A mag

el wf=z|mws| slE/w| Bie|sl q

it ®]

[
A LEEFRFE
| Wch | Reg | ¢ BETEDITIRIFA.

158 T —RLT+RIE

([ System_user.c
3 svsteminit.c

[aTalc
3 TaU_userc

f. LED

Search. | << | x> | Watch

*=

3

LED

LED 2

%= SM+ for TBKOR : sampleprj

rfE REE FTW | BRE BEEE 4700

ST A

e Ut

Bod o 8 B S | e oz o0 e |R B &
& E' | 7HOY A I DL«R &
|| % & 2|7 81 s s NOOO& o[a| D2
[[ s - bN — l/-’"\..llf}.:'—‘_:)":L) - $ Q ﬁ
Stop |ReGe| Go | Go Re Praj Sro m Wich | Fee
= L LED(D) |
1ateiid R LEDCOY
a.lmf Quick... I_F{n
[ Int.c
[ Int_uzerc
i LED LED
1 Port.c:

[ System_user.c
[ systeminit.c
O Tal.c

[ Tal_userc

EE

e

BE
g7
68
64
70
i1

iz
7

- [ (®I-[Led(B)]

=== AR

LED

1] |

d
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g. SW( )
LED = [ ®1-I ®)]

I & 2|z 8
Ir >

2]
Stop

(]
ReiGa

>
Gia

Go

EREEY AFa ) EiTR AR JS0XE Do o

T EEEEIETY X

FTOY mas, ~ |
=T IDA NOPO®O|A|2LAS
LA =L m R |

LED{E} Praj Sre | A=sm | Mem Wch | Reg | SFR
T A LEDCS)

I = Wl W

[ Systemn_user.c
[ systeminit.c

[ TaU.c
[ Tal_userc

E3

| Quick.. Refresh

(W)
1| | K v/
h. LED
LED .| (R)] [Parts Led Properties]
2 LED [LED2] [P77]
[Low]
== AANREN =10 x|
__ 4
™
HINER (T —
P -ic
BEN ()
KIS0} 1
H=He@ [LED1]
JERF 0 4
JonToR ||
« P76
FAT A LAUL: " HIGH
LOW
ok | #evtn | omEw | sz |
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/] / / / / / / / 1A 2/
i. SW
LED .| (3] [Parts Button Properties]
=10/ x|

.

[

ShenlE) | ERE AYLED FTE AALHN ISOAEN DI Ea

o RS
s bR PRI

EEEEEI Y YT

TR
PR R R
FLE AR (O
e
R
EE ey

J e ala gﬁ|

Sre | A=sm | Mem ich | Reg

IFD
B b 7o OBED (B

FRME .
ENDARLOE ..
Z42 FIREE LD

BOARLM
ERRMARA AT
[ am = 2 B Er 2540
IMS UI Gothic FE
M= LI Gothic Es
S 5 FiiE
i MS BRER
I MT Extra N
(} b Baoli —
I e Gulim
(} Mizgara Engraved LI
— 3SR —HLA
[ EREELERGD —
- FRW | Radob 7 PHEF
i
[ - | | IR
IS =l
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N/
\
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4 2/

= IER

hEE R |Z ot
(412 5 ] sl [ : :
el w]w|=|w| =apw |
Stop | ReGol  Go, Gio Ret | Step | ¢ HLPEEFE O Sro =m Eoil IR A
' e =
ST
éigﬁg‘} > | stch | Guisk. |

=
@
(@]
—

[ v i e I I
L A T ¢

SM+ for 78K0R : sample.prj SM+ : =10l x|
FrdE REE Frld ShmE P DR Le—RE) RO ALTHHD
IEEEIEREREE L N E L EhNIEE e TNy e
Mz E glleens] St NO0Cko|A|DLZA

LU Lo I I I O g m B RFE g Q4 B BE| Y VD
Stop | ReGo| Go | Go Ret | Step | Guwer| Res Open | Load | Praj Sre =m | Mem ich | Reg Caw Mer wn | Brk | Tre | Tim

B [u] Bl (7 Source {main.c) S o ] 5

T Search. | << | >» | wateh | Quick. | Fefresh | Gloss |

B Intc T 61| =]

B Int_userc B2 fh-----mmmm o

] main.c B3|/

B[] Part.c Gdlfvoid main{ woid )

[

B System.c Wl fi )

BE f# Btart user code. Do not edit comment zenerated here #/

() System_user.c 87| UCHAR inres;

B[] systeminit.c 3

B Tal.c [+ 69 inrez = WDTE;

B2 TAU_userc [+ T g_interval_sw = 0

i A z_interval _count = 1;
72
e EE] Tl _Channeld_Start();
[+ 74 Tl _Channel 1 _Start();
75
L while {13 {
7 :
4 L i
74 /4 End user code. Do not edit comment generated here ®/
4 an| |}
a1
2|/ Start addinz user code. Do not edit comment zenerated here #f _I
43||/* End user code addinz. Do not edit comment generated here #/ LI
a4
[SW1] LED —\ je
LD x| EENTIEYE =101
Add... | Delete | lp | Diawyry | Retresh | Cloze |
z interval count 1
z_interval_sw 0
o B
1
T Local Variable {main} o ]
| Refresh | Close |
4] |

I 2UD-CD-07-0012  Page 72/110



N N N N N N N N N
/] /1 /] / /] /] / /] 1/ 2/
SM+
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I.
SM+
E= SM+ for 78KOR : sample.prj
e E REE FTON EFmE) EREE #0000 ETE AN TI0ZE Jen ) | Bagle-RE
IEECIEEEEC NREST FTUIEEEEIELN s
EAEE B Sl NOOOM &|A[22LA mEEO
il » LEEFHFTEE
Stop | ReGo| Go [ (T)] T :
= List ] £
T ot Seach. | << | >» | Watch | Quick. | Refret e
% :nt.c HH g? I None AHEFHFILED
nt_.usel.c: we LTS
B ol 1
) (s[5
L i 2 [MainClk - [« -1
Fin Name r taEE. (E) ) ) , . :’
e e, - =l
D [Pin Name]
iR (Pl [ ®---1
KN 2l L T —
a5 I== R
A=k r
[ 1
[1] P76
[21 P77 [3] INTPO
ST
EZE
ﬁﬁﬂﬁl
DU

=l

F Azl

i

Xl
Hiim 5 THAS KRS
1 [P76/KR6/ER22/INTFT = Aok ]
s P i
|T| < Ejji?} |
g: j; | Fevtl
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(=] ]
e REE FTAn A7Ran0 EFTE AN FIAE DeL I EaL-RE LEIM AT
|lasd 2 s =R a2 famEH|wu0 =8 8= 03]
M E 2|2t 8 5N OCChO|A2ZA
N R Blml Bleal alals 4k =ARREAEAE)
Stop |ReGo| Go | Go Ret | Step | Ower | Res Open | Load | Praj Sre | &=m | Mem Wich | Reg | SFR | Loc Stk | T | Cow Mer | Ewvn | Brk | Tre | Tim
M =[Sl ™ Source {main.c)
] Search.. | << | > | Watch | CGuick. | Refresh |  Glose
1 Int.c 1] B0 [ None ;I
[ Int_user.c B 1| [
[ main.c et
[ Port.cc £ *'f- i i
0 System.c Gd|lvaid main{ void )
v e |
DSyStem_yser.c 1 /% Start user code. Do not edit comment zenerated here #/
(] systeminitc 67 UCHAR inrez;
[ Talc 68
(2 TA_userc i ] inrez = WDTE;
i Tn z_interval_sw = 0:
[t Ial z_interval_count = 1;
72
[+ 73 Tal_Channel0_Start():
[+ 74 Tal_Channel1_Start():
75
78 while (13 {
7 H
[+ (> 78
79 /% End user code. Do not edit comment generated here #/
[+ an|
Bl o
32||/% Start adding user code. Do not edit comment zenerated here #/ -l
43([/# End user code adding. Do not edit comment generated here #/ 2
44 +
LILIL sl 3
o >l
Bl Watch v samplel.pnl x|

z_interval_sw

| | P76/P77

T Local Variable {main}

i R Fe—M

¥ ooooooo ¥ ooooooo YWY 5559558 P120 SW1

Fin Name . . / . ) ) ) ) ) ) ) ) - - —=
P76/KRG/ENZE/ T / =l
P77/ERT/ERZS ]

FL120/INTPO/EXL

KN | K1l — v
|main.c#?8 |main |DDZDD | |EIREP|K |Manua| Ereak |P|UTO |INS v

(SM+)
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/ / / /1 / / / / 4 2/
SM+
0x1000 0x2000
(SM+
ID78KOR-QB)
” B”
n. [Event]
Function 1
Function A C Function 2
Int_user.c — TAU user.c
Function A
Function 1 Function B Function 2
Function C
Function 2 Function A — Function 2
S+ [
BKOR : zample_prj
= || [ 2 ).
JEA | v AR —
L L S L T FL—Hig. |« B
Gio Gio Ret | Step | Owver | Ras I b L—ALT0 Stho | Tew | Gow ﬁ
- At vy bE).
E=lE 2ETWD. x|
P _SEEC ?—ffz’?jj'j:fl'(l’) (0] 8 I [ I et I Restore I Cancel I Help I
_UzEr.C b 1 Event Mame: Evt00001 =l Event Link..
E1l|## FReturn —_
sinc B2 |4 Mo| Event Status: | | _ Bresk. |
e gi xx ________ fccess Sige: | | Trace..
stem.c | Address: [ Mask: | Snap Shot..
stem_uzer.c GB[|__interrup T onr |
steminit.c i I - | Stub..
oo i JH Data: I Mask: I =
WJU_uzerc B4 =
kd ;? if { 2| Pass Count: lﬁ Manager |
i 72 z Shrink <<< |
x ;i z— Event Managet:
75 i - Open |
78
Ex | S End Bemove |
i 78
78 4 _)I Infa.
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0.
Int_user.c 72 [Event]
Event Manager
=10] ]

EWLOY

EITIR  AALRN IS0EE

T DR L-RE A AJLTHHY

R EE T T s

 |faz B dm] N

|

£ bl - M, )

=

2 B ﬂ e y
wep | Over | Res Open | Load 1] Tew' | Cow Mer | Evn
N [=[F3ll @ Source {Int_user.c) ' =101 x|

Search. | <[] x| watp
][] 54| [k None (_) -]
BO) |+
B+ Returns:
B2 None
63 X
£ 4 _I
BE|f+S [RET Restore | Ciancel | Help |
BEf|__interrupt woifd Ml
ke i ; Event Mame: IEV'CUUUU'I ;I Event Link..
B # Stagt u: —_
g b Event Status: | x| Break..
ke i if [ z_onelime frmes S I LI Trace..
* g onetfime_: Address Magk:
| . e Bag: Fezs | arck: I Shap Shot...
i 74 g_intdrval =1 frully
75
m Datar Event Manager r.
17 * co .
" 78 [3 Pazz Cou (OK) zer |
79 . <
80[[f# Start addin
81||/* End uzer code
az Q
23 Open
Bemaove |
| Info.
x|
Help I

Event Link..

Event Manager:

Pazz Count: I 3:

Event Status: |Exeu:uti-:un ;I Break...
Broess Sige |N|:| Condition ;I Trace..
Address: [irt user.c# MD_INTPO+0:7 Mask: [ Snap Shot.
- | Stub.
Data: I fazk: I— Timer
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P.
TAU user.c 75
TR AL SORE U 2EaL-RE o RoW AL |
RESS IR 1N A
1/32 vl” |~ OO o|A|DLAS=
il a i J B | B ¥ || 8
er | Res Open | Load | Proj "‘E o fer | Ewn | Brk | Tro
¢ =10l x|
A Watch | Quick. | PRefresh | Clozse |
—=
" Q) ‘
ok | Mew | se | Clear I
Event Mame: IEVtUUUN a| Event Link..
z_inle EventStatus: IExecution LI Break..
inre fecess Size IND Condition ﬂ Trace..
= Address: |Int_user.c:#_MD_INTPD+Dx'." Mazk: | Snap Shot..
- | Stub..
Jata: | E M
oot | : vent Manager
' ‘ (0K)
99| Abstract: | Open
g? x: This funct @ @
L 1L | 32 ﬁja ramrtrrs _DI e
X
IR | [ew | aet | Clear | Cloze | Help |
Event Mame: ;I Event Link..
Event Status: |Exeu:utiu:un ;I Break..
Access Sige: |N|:| Condition ;I Trace..
Address: |TF'|LI_user.u:#_MD_IN'I‘I'MEIWDxQ Mazk: I Shap Shot...
- | Stub..
Diata: I I azl: I Timer..
Pazz Count: | 3: Manager |
[Event] EVt00002 rink << |
Event Manager:
/ Evvtoo00] Openi
G o
LI _pl Info...
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[ M1 - r L-.-.1  [Event Link]
FrILE FREE FTON AT ETED | A iy dEREAE
IEEEIEEREEELEE sl [Event Link]
| & & £||F 8 8| M| sz o diubE.
LI I S P I~ (I T (% JL—2B.
Stop | BeGo| Go Gio Ret | Step | Ower | Res ] b =2 ET0
B Sour At wFian ks
=l o
B almf Searc
Hie L]
Event Link ill
Link Neme: (L] Phasel (0K)
Phaze 1: |;> haze 2
= ||
Phase2 Evt00002
Pazs Count:

[ =

Shrink <<

Dther...

&

i B

[

Phasel: ,Phase2: [OK]
0K Help |
Link Mame: I j Add Event..
Phaze 1: |;> Phaze 2: |;> Phasze 3 |;> Phaze 4: Jpen
2] =] =
[~ [ -] [~ [ -]
Digable: ;I Pass Count:
LI Shrink <<< |
Event Manager:
Add
Evt Info..
] Cither.. |
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/] / / / / / /| / 4 2/
-
r.
[ w1 - I (®)---1  [Break]
FrAlE REE FTOL A0 ETR | ANy FEAEY T
|:‘i§1 Bl e Bl#l 7|8 oA A b =T (M)
B)... LE A s RN
[ (_) ] A M B
LI I S (P (< % Y
Stop | ReGao| Go | Go Ret | Step Re=
0] 4 I fem et Reztare I Cancel I Help I
—
Break Mame:  [E]|Erk00001 [Set]
Break Ewent:
oK 2ol
Lrw00001 \\ Bemave
<
Event Manager: Phasel (0K)
[EJ[Evtooom {L. |PHHIY
o
Cither... |
.l
] 4 | e | Dizable Clear I Close I Help I
Break Mame: ;l fdd Event...
Break Ewent: Add Link..
—
K
Event Manager:
[E]J[Ewtooom | . Lnk00001 Add
[EJ[ Extooo0z | [B.][ Erk00001 Ihfo.. |
ﬂ ﬂ Cither.. |
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&= SM+ for 78KOR : sample.prj i [=] 3
FrANAE REE FTON AT BFTE O ANLRMN JIOXNEY DIt B3 -R0E DR AT HD

IEEEIEREEEEEIEE T I Y Y e
[mlzz2||lce8nu: =|bb\O00L oA |2LA S|

S. Swi
Swi TAU user.c 75

LI L YO e S I W.%ﬁ@&#&%lﬁ?@'%’?
Stop | ReGo| Go Gio Ret | Step | Ower | Res Open | Load | Froj Sro | Asm | Mem Wich | Reg | SFR | Loc Stk | Tew | Cow Mgr | Ewn | Brk | Tre | Tim
M m] Elf ™ Source (TAU user.c) - 0] x|
Search. | < | »» | ‘atch | Quick. | Refresh | Gloze |
BRI -
B2k Returns: _I
E3[[+* MNone
Ed| [
B[ Ptm = == = = e e o e e e e e e e e
BE| S
B?||__interrupt woid MD_INTTHOOC waid )
i ]
]
70 # St ﬂ
1 ICHAR
Bl T
B MDINTTMD1 [+ 7 }f { g_interval_count == 0 )
[ £ g_interval_count = z_counter_datal =z_interval_sw & 7 1; ]
m hr ) i = D'.‘-l:"; _I
[t 77 outreg = inrez 13
4 T P7.B = outreg;
kd 74 PY.7 = inres;
a0 1
4 81 g_interval _count--;
4y
33 /% End user code. Do not edit comment zenerated here #/ LI
[+ a4 —
26 2
L 1L | 2R f*J ﬂ
4 b
Swi
&1 Watch =10lx]|
Aidd.. I [elete I Up I Chovn I Fefresh | Cloze | ﬂ
z interval count f
g_interval_sw
I =
= 1] | oz
T Local Variable {MD_INTTMOD) i - 0] x|
Refresh | Close |
inreg |ﬂx1A
Ll ol -
VLB F - (o] x|
¥/ oooooo0 ¥[ oooo0o0 WY 0000000 {3, [meec - [araz -]
IPin Name I i’
P76/ERB/ENZE,| ] =
P77/ERT/ENZS ]
P120/INTPO/ES
< | 3| KN | Ll_JI
[TAU userc#?5 [MDINTTMOO (00180 | [BREAK |Event Break [aUTO [INS v
Int_user.c(Functionl) TAU_user.c(Function2)
TAU_user.c(Function2) 100ms
Swi

—{ Int_user.c

— TAU_user.c |—

Function A

Function B Funcztion
I Function C |—|
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/ / / / / / A 1/ 2/
1 LED
SwW
2
8x8 LED
( 8  LED)
« )
. .
] ] T T T |
§aas X
I o Es) A u
LED
LED LED (matrix) 8x8 LED
(column) 8 (row) 8 64
row
1
2 e Te e e le e e N
) EmEE A S
A A A A A A A A
é JR IR D R DR DR D 8 Q)
A A A A A A A
1 2 3 4 5 6 7 g column
LED rowl +( ) column8 -(GND)
LED 1 10mA  20mA (LED LED
) +5V 150Q 300Q LED 1 8
80mA  160mA +5V 37.5Q 75Q
1 80mA  160mA (

)
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[ 1 [Applilet2 |
[extend] [ 1 [ ( )]

X1 20MHz

b. [ ]

[ 1 @

£ L NE S LS ®
SNEFEILIAM | | shapE|uiae | = U8 - EIYAH | INTP1 P46
INTRIERE | INTP1

[~ INTPO

T

BTy G 7]
7

High P46 Pull-up
BTV [ETUToD =] BN [ 1|

c. [ 1
5[P50 P57] 8[PS0 P82] 4[P46]

A= b2 | K= b1 | dt— k14| A= ki |
A= b1z | A= p13 | A= b14 | =15 R bo | A= b1 e b2 | A= b3 | b | R bS] o] k= b7 A=k | b1
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e | wam [ o i Concel |~
f.
Applilet2
user_define.h
main.c
Int_user.c
TAU user.c
Ad user.c A/D
void function ( void )
{ .
/* Start user code. Do not edit comment generated here */ Applilet2

/* End user code adding. Do not edit comment generated here */

}
Applilet2
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g.-

user_define.h

4 )

#ifndef _MD_USER_DEF_

#define _MD_USER_DEF_

/*

** Macro define

*hkhkhkkhkkhkkhhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhkkhkhkhkhkhkhkkhkhkhkhkkhkhkhkhkhkhkhkhhhkhkhhkikhk

*/

/* Start user code for macro definition. Do not edit comment generated here */

#include "string.h"
#include "ctype.h"

#define D_MLED CNT 2 /* Matrix LED number  */
#define D_MLED ROW 8 /* Matrix LED row */
#define D_FONT WIDTH 6 /* font width */
#define D_MAXTEXT 34 /* Max display of text */

/* End user code for macro definition. Do not edit comment generated here */

\\‘#endif Y

main.c( 1

a 2

* % * % * % * % * % * % * * % * % * % * % * % * % * * % * % * % * % * % * %

** Include files

R o b b S e S S e S S S S S o b o o e e
*/

#include "macrodriver.h"

#include "user_define.h"

#include "Port.h"

#include "TAU.h"

#include "Int.h"

#include "Ad.h"

#include "System_h"

/* Start user code for include definition. Do not edit comment generated here */

void disp_putfont( UCHAR font_ );
void initialize_text( void );

/* End user code for include definition. Do not edit comment generated here */

/*

**  Global define

R o e o S Sk e R e ok e e R

*/
/* Start user code for global definition. Do not edit comment generated here */

const UCHAR g_font_numeric[] =

{ /* font data 0 - 9 */

0x00, OxOE, Ox11, Ox13, 0x15, 0x19, Ox11, OxOE /*
0x00, 0x04, 0x0C, 0x04, 0x04, 0x04, 0x04, OxOE /*
0x00, OxOE, 0x11, 0x01, OxOE, 0x10, 0x10, Ox1F /*
0x00, OxOE, 0x11, 0x01, OxOE, 0x01, Ox11, OxOE /*
0x00, 0x02, 0x06, OxO0A, 0x12, Ox1F, 0x02, 0x02 /*
0x00, Ox1F, 0x10, 0x10, Ox1E, 0x01, 0x01, Ox1E /*
0x00, OxOF, 0x10, 0x10, Ox1E, Ox11, Ox11, OxOE /*
0x00, Ox1F, 0x01, 0x02, 0x04, 0x04, 0x04, 0x04 /*
0x00, OxOE, Ox11, Ox11, Ox1E, Ox11l, Ox11, OxOE /*

ono, OXOE, Ox11, Ox1l, OXOF, OxOl, Ox01, OXOE  /* 9 */
} /
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main.c( 2)

const UCHAR g_font_alphabet[] =
{ /* font data A - Z */

0x00, 0x04, Ox0A, Ox0A, Ox11, Ox1F, Ox11, Ox11 /*
, 0x00, Ox1E, Ox11, Ox11, Ox1E, Ox11, Ox11l, Ox1E /*
, 0x00, OxOE, Ox11, Ox10, 0x10, 0x10, O0x11l, OxOE /*
, 0x00, Ox1C, Ox12, Ox11, Ox11, Ox11l, 0x12, 0x1C /*
, 0x00, Ox1F, O0x10, Ox10, Ox1E, 0x10, 0x10, Ox1F /*
, 0x00, Ox1F, 0x10, 0x10, Ox1E, 0x10, 0x10, 0x10 /*
, 0x00, OxOE, Ox11, 0x10, O0x17, Ox11, Ox11, OxOE /*
, 0x00, Ox11, Ox11, Ox11, Ox1F, Ox11, Ox11, Ox11 /*
, 0x00, OxOE, 0Ox04, 0x04, 0x04, 0x04, 0x04, OxOE /*
, 0x00, 0x02, 0x02, 0x02, 0x02, 0x02, 0x12, 0xOC /*
, 0x00, Ox11, Ox12, 0x14, 0x18, 0x14, 0x12, O0x11 /*
, 0x00, 0x10, Ox10, Ox10, 0x10, 0x10, 0x10, Ox1F /*
, 0x00, Ox11, Ox11, Ox1B, Ox15, Ox11, Ox11, Ox11 /*
, 0x00, Ox11, Ox11, 0x19, Ox15, 0x13, Ox11, Ox11 /*
, 0x00, OxOE, Ox11, Ox11, Ox11, Ox11, Ox11, OxOE /*
, 0x00, Ox1E, Ox11, Ox11, Ox1E, 0x10, 0x10, 0x10 /*
, 0x00, OxOE, Ox11, Ox11, Ox11, O0x15, 0x13, OxOF /*
, 0x00, Ox1E, Ox11, Ox11, Ox1E, O0x14, 0x12, Ox11 /*
, 0x00, OxOE, Ox11, 0x10, OxOE, 0x01, Ox11, OxOE /*
, 0x00, Ox1F, Ox04, 0x04, 0x04, 0x04, 0x04, 0x04 /*
, 0x00, Ox11, Ox11, Ox11, Ox11, Ox11, Ox11, OxOE /*
, 0x00, Ox11, Ox11, O0x11, Ox11, OxO0A, OxO0A, 0x04 /*
, 0x00, Ox11, Ox15, Ox15, 0x15, 0x15, 0x15, OxO0A /*
, 0x00, Ox11, Ox11, OxOA, 0x04, Ox0A, Ox11, Ox11 /*
, 0x00, Ox11, Ox11, OxOA, 0x04, 0x04, 0x04, 0x04 /*
, 0x00, Ox1F, 0Ox01, 0x02, 0x04, 0x08, 0x10, Ox1F /*

N<X=<CHU0nDWITVO  UVO=Z=ZrXQ=TOTMOO®m®>
*
~

const UCHAR g_textdata[][ D_MAXTEXT ] =
{ /* text data */

"THIS 1S 78KORKG3 TARGET BOARD "
"DISPLAY CHANGES IF SW IS PUSHED *
"THIS 1S PROGRAM SAMPLE OF NECEL *
"abcdefghijkImnopgrstuvwxyz "
"01234567890123456"

, 0

}:

/* Interval timer counter */
UINT g_timer0O_counter = 0;
UINT g_timerl_counter = 0;

/* control for text */
USHORT g_text_speed = 0;
UCHAR g_text_sw = 0;
UCHAR g_text_cnt = 0;

UINT g_text_scrollcnt = 0;

/* g_matrix_ram[0] is real vram. [1] is buffer vram. */
UCHAR g_matrix_ram[ D_MLED_CNT ][ D_MLED_ROW ];

£
void initialize_value( void )

{

memset( g_matrix_ram, 0x00, sizeof( g_matrix_ram ));
g_timer0_counter ;
g_timerl_counter
g_text_sw = 0;

0;
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main.c( 3)
____________________________________ */
void initialize_text( void )
{
UCHAR font;
memset( g_matrix_ram, 0x00, sizeof( g_matrix_ram ));
g_text_scrollent = 0;
g_text_cnt = 0;
font = g_textdata[ g_text sw ][ 0 1;
disp_putfont( font );
}
Y 2 */
/* font_ is displayed to virtual vram. */
void disp_putfont( UCHAR font_ )
int i;
UCHAR cnvf, fnt;
cnvf = (UCHAR) (toupper( font_ ));
if (cnvf>="A" && cnvf<="Z" )
{ /* Alphabet font */
cnvf -="A";
for ( i=0; i<D_MLED _ROW; i++ )
fnt = g_font_alphabet[ cnvf*8 + i ];
gmatrix_ram[ 1 J[ i ] = (fnt << 2);
}
oo
else if ( cnvf>="0" && cnvf<="9" )
{ /* Numeric font */
cnvf -="0";
for ( i=0; i<D_MLED _ROW; i++ )
fnt = g_font_numeric[ cnvf*8 + i1 ];
gmatrix_ram[ 1 J[ i ] = (fnt << 2);
}
}
else
{ /7% Null font */
for ( i=0; i<D_MLED _ROW; i++ )
{
gmatrix_ram[ 1 J[ 1 ] = 0;
}
}
Y 2 */
/* 1 dot is scrolled. */
void disp_moveldot(void )
{
int i;
UCHAR vtmp, vtmp2;
for ( i=0; i<D_MLED ROW; i++ )
{
vtmp = ( g_matrix_ram[ O J[ 1 ] & Ox7f) << 1;
vtmp2 = ( g_matrix_ram[ 1 J[ i ] & 0x80) >> 7;
g_matrix_ram[ O J[ i ] = vtmp + vtmp2;
vtmp2 = ( g_matrix_ram[ 1 J[ i ] & Ox7f) << 1;
g matrix_ram[ 1 J[ i ] = vtmp2;
}
}

/* End user code for global definition. Do not edit comment generated here */
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N N

**

** Abstract:

** This function implements main function.
*%x

**  Parameters:

*x None

**

**  Returns:

** None

**

KK L e
*/

void main( void )
/* Start user code. Do not edit comment generated here */
/* Target-Board LED off */
P7.6 = 1;
P7.7 = 1;
initialize_value();
initialize_text();
/* start timer */
TAU_Channel0_Start();
TAU_Channell_Start();

while (1) {

/* End user code. Do not edit comment generated here */

}

/* Start adding user code. Do not edit comment generated here */
\\\ii»End user code adding. Do not edit comment generated here */ 4"///
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Int_user.c

#pragma interrupt INTP1 MD_INTP1

/*
*hkhkkhkkhkhkkhhkkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhhkhkhkhhkhkhkhhkhhkhhhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiiik
** Include files

*/

#include "macrodriver.h"”

#include "user_define.h"

#include "Int.h"

/* Start user code for include definition. Do not edit comment generated here */

extern void initialize_text( void );
/* End user code for include definition. Do not edit comment generated here */

/*

** Global define
*hkhkkhkkhkhkhhkkhkhkkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkkhkhkkhkhkhkkhkhkhkhkhkhkhkhhkhhkhhkhhkhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhihik
*/

/* Start user code for global definition. Do not edit comment generated here */

extern UCHAR g_text_sw;
extern UCHAR g_matrix_ram[ D_MLED_CNT ][ D_MLED_ROW ];
extern const UCHAR g_textdata[][ D_MAXTEXT 1;

/* End user code for global definition. Do not edit comment generated here */

/*
**

**%

**  Abstract:

wx This function is INTP1 interrupt service routine.
**

**  Parameters:

wx None

**

**  Returns:

*x None

**

R e e e e e e e e e e e e
*/

__interrupt void MD_INTP1( void )

{

/* Start user code. Do not edit comment generated here */

g_text_sw++;
if ( g_textdata[ g text. sw J[ 0] ==0)

g_text_sw = 0;
}

memset( g_matrix_ram, 0x00, sizeof( g_matrix_ram ));
initialize_text();

/* End user code. Do not edit comment generated here */

}

/* Start adding user code. Do not edit comment generated here */
/* End user code adding. Do not edit comment generated here */
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#pragma interrupt INTTMOO MD_INTTMOO

#pragma interrupt INTTMO1 MD_INTTMO1

/*

** Include files

*/

#include "macrodriver.h"

#include "user_define.h"

#include "TAU.h"

/* Start user code for include definition. Do not edit comment generated here */
#include "ad.h"

extern void disp_putfont( UCHAR font_ );
extern void disp_moveldot( void );
/* End user code for include definition. Do not edit comment generated here */

/*
*hkhkkhkkhkkhkkhhkkhkhhkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhhkhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhihik
** Global define
*hkhkkhkkhkkhkhhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhhkhhkhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhihik
*/

/* Start user code for global definition. Do not edit comment generated here */

extern UINT  g_timerQ_counter;

extern UINT  g_timerl_counter;

extern UCHAR g_text_sw;

extern UCHAR g_text_cnt;

extern UINT  g_text_scrollcnt;

extern USHORT g_text_speed;

extern UCHAR g_matrix_ram[ D_MLED_CNT ][ D_MLED_ROW 7;
extern const UCHAR g_textdata[][ D_MAXTEXT 1;

UCHAR g_line;

/* End user code for global definition. Do not edit comment generated here */

/*

*%

**  Abstract:

** This function is INTTMOO interrupt service routine.
**

**  Parameters:

** None

**

** Returns:

** None

R e e e
*/

__interrupt void MD_INTTMOO( void )

{

/* Start user code. Do not edit comment generated here */
UCHAR row, line;

/* Matrix LED line disp */

row = (UCHAR) (g_timer0Q_counter) & 7;
/* display column */

P5 = 0;

line = g_matrix_ram[ O J[ row ];
g_line = line;

P5 = line;

/* display row */

(row & 1);

(Crow & 2 ) > 1);
(Crow & 4) >> 2);

o)
©
[E

[TRTIT]

g_timer0_counter++;

/* End user code. Do not edit comment generated here */
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TAU_user.c( 2)

Y

f

**  Abstract:

g_timerl_counter++;
if ( g_timerl_counter > g_text _speed )

if ( ( g_text_scrollent % D_FONT_WIDTH ) == 0 )
{ /* next font */
font = g_textdata] g_text sw ][ g_text _cnt ];
disp_putfont( font );

g_text_cnt++;
if ( g_text_cnt >= D_MAXTEXT )
g_text_cnt = 0;
}

/* scroll */
disp_moveldot();

g_text_scrollcnt++;
g_timerl _counter = 0;

}

/* End user code. Do not edit comment generated here */

}
\\\:i\ftart adding user code. Do not edit comment generated here */

/* End user code adding. Do not edit comment generated here */

** This function is INTTMO1 interrupt service routine.
**
**  Parameters:
*x None
**
** Returns:
*x None
*%x
R e e e e e e e e e
*/
__interrupt void MD_INTTMO1( void )
{
/* Start user code. Do not edit comment generated here */
UCHAR font;
AD_Start();
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Ad_user.c

#pragma interrupt INTAD MD_INTAD

/*
*hkhkkhkkhkhhkkhkhkhkhkkhkhhhkhkhkkhkkhkkhkhkhkhkhkhkhkhkhhkhkhkhkhkhhkhhkhhkhhhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhiiik
** Include files
*hkhkkhhkkhhkkhhhkhkhkhkhhkhkhkhkkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhihik
*/

#include "macrodriver.h"

#include "user_define.h"

#include "Ad.h"

/* Start user code for include definition. Do not edit comment generated here */
/* End user code for include definition. Do not edit comment generated here */

/*

B e o e e S o S R e S e ke

**  Global define

*/
/* Start user code for global definition. Do not edit comment generated here */

extern USHORT g_text_speed;

/* End user code for global definition. Do not edit comment generated here */

/*
**

**

** Abstract:

** This function is INTAD interrupt service routine.
**

**  Parameters:

el None

**

**  Returns:

faled None

**

KK L e e e e e e
*/

__interrupt void MD_INTAD( void )

{

/* Start user code. Do not edit comment generated here */
USHORT adval;

AD_Stop();

AD_Read( &adval );
g_text_speed = adval/2 + 1;
if ( g_text_speed > 500 )
{

g_text_speed = adval;

/* End user code. Do not edit comment generated here */

}

/* Start adding user code. Do not edit comment generated here */
/* End user code adding. Do not edit comment generated here */
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h.
main.c TAU user.c
/E;;st UCHAR g_font_numeric[] /* font data 0 - 9 ;;\\\ f’:_interrupt void MD_INTTMOOO “\
LED 1msec

LED g matrix_ram

const UCHAR g_font_alphabet[] /* font data A - Z */ 1

LED
( ) __interrupt void MD_INTTMO1()
1msec
const UCHAR g_textdata[][D_MAXTEXT] /* text data */ A/D
LED . !
disp_putfont
UINT g_timerQO_counter = 0; LEDd_ 1d
UINT g_timerl counter = 0; 1sp_moveldot 1
+1 \_ )
UCHAR g_text_sw = 0; Ad user.c
__interrupt void MD_INTAD( void )
UCHAR g_text_cnt = 0; A/D
A/D g_text _speed
UINT g_text scrollcnt = 0;
Int_user.c
USHORT g_text_speed = 0; __interrupt void MD_INTP1( void )
INTP1
SW g_text sw +1
UCHAR g _matrix_ram[ D_MLED_CNT ][ D_MLED ROW 7];
LED 8x16
8x8
user_define.h
void initialize_value( void ) s ~
void initialize_text( void ) #define D_MLED CNT 2 /* Matrix LED number */
LED 1
2
void disp_putfont( UCHAR font_ ) #define D_MLED ROW 8 /* Matrix LED row */
font_(ascii ) LED ROW
LED
#define D_FONT _WIDTH 6 /* font width */
void disp_moveldot(void ) 1
\ LED 1 ( ) J #define D_MAXTEXT 34 /* Max display of text */
\ J
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5
1.
2. 00( )
3. 01( )
4_A/D
5.INTP1
1. void main( void )
/ LED 00/01
2. 00 _ interrupt void MD_INTTMOO( )
Imsec g_matrix_ram[O][0 7] 1lbyte LED 1
1 ( 1msec )
[ ] ] ] T | ]
SERe x
I o En H |
3. 01 _ interrupt void MD_INTTMO1( )
Imsec
A/D A/D A/D
A/D g_text_speed
01 g_timerl counter +1 g_text _speed ¢_timerl_counter
2
a. LED 1
b.1
g_matrix_ram[0][0 7] ( )
H g
N N g_matrix_ram[1][0 7] ( LED 2 )
EE 1
m 1
a LED 1
[ |
__' 1 8x 6 a. 1
] 6 ) 5
KA AN, o 1 b.1
b.1
1 8x 6 1
| LED 2 1
|
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4_.A/D __interrupt void MD_INTAD( void )
01 A/D
A/D
g_text_speed g_text_speed 0
+1
5.INTP1 __interrupt void MD_INTP1( void )
INTP1 LOW (sw )
1 32
g_textdata[][D_MAXTEXT] LED
32byte
MINICUBE2 5V 100mA
100mA 5V
MINICUBE2 SW T

TTTITTTTT

oV

MINICUBE2

SW

M1
M1 M2 3\T/5
NS

1_MINICUBE2 SW
3.16pin
4.
5. MINICUBE2 PC (MINICUBE2 LED )
6. (MINICUBE2 LED )
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/ / A / / / / A 2/
( 2 1( ) ]
SW 1
LED
LED 3

~N—

LED

A/D
(LED1 )

32(P47/
INTP2)
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user_define.h

#ifndef _MD_USER_DEF_

#define _MD_USER_DEF_

/*

** Macro define

*hkhkhkkhkkhkkhhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhkkhkhkhkhkhkhkkhkhkhkhkkhkhkhkhkhkhkhkhhhkhkhhkikhk

*/

/* Start user code for macro definition. Do not edit comment generated here */

#include "string.h"

#include "ctype.h"

#define D_MLED CNT 2 /* Matrix LED number  */

#define D_MLED ROW 8 /* Matrix LED row */

#define D_FONT WIDTH 8 /* font width */

/* End user code for macro definition. Do not edit comment generated here */
\#end if /

main.c( 1)

ﬁ
R o S S e e e T o

** Include files

*/

#include "macrodriver.h"

#include "user_define.h"

#include "Port.h"

#include "TAU.h"

#include "Int.h"

#include "Ad.h"

#include "System_h"

/* Start user code for include definition. Do not edit comment generated here */
/* End user code for include definition. Do not edit comment generated here */

/*

**  Global define

R o e S Sk e R e ok e e R o

*/
/* Start user code for global definition. Do not edit comment generated here */
const UCHAR g_maze_data[] =

{

0x08,0xab, 0xff,0xff,0xff,OxTF,OxFf,OxFf,OxFf,OxFf,OxFf,OxFf,OxfF,
OxFf,OxFf,0xFF,OxFf,0xFF,OxFf,OxTF,0xFf,OxFf,0xFF, OxFf, OxFf,0xFf,0xe0,0x00,0x00,
0x00, Oxff,OxFf, OxTf,OxFf,OxFf, OxFf,0xF0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x03,0xc0,0x00,0x00,0x00,0x07,0xf8,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x20,0x20,0x00,0x00,0x02,0x02,0x00, Oxff,
0x00,0x03,0xff,0xf8,0x00,0xFf,0xfc,0x00,0x0f,0xFc,0x0f,0xF0,0x00,0x00,0x1f, OxFf,
0xf8,0x00,0x7f,0xc0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,

0x00,0x00,0x08,0x0e,0x06,0x3e,0x30,0x83,0xe0,0x1e,0x1f,0x80,0x70,
0x0e,0x00,0x1f,0xFf,0xFf,0xFf,OxFf,0xFf,Oxff,0xFf,OxFf,0xF8,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x3f,0xff, 0xfe,0x00,0x00,0x00,0xc0,0x00,0x06,0x00,0xc0,0x00,
0x00,0x00,0x00,0x60,0x0c,0x00,0x03,0xe0,0x03,0xe0,0x00,0xe0,0x00,0x00,0x00,0x00,
0x07,0xe0,0x00,0x00,0x3c,0x00,0xc0,0x00,0x20,0x20,0x10,0x00,0x02,0x02,0x00, Oxff,
0x00,0x03,0xff,0xf8,0x00,0x7f,0xfc,0x00,0x0f,0xFc,0x03,0xe0,0x03, 0xFf,OxFf, Oxfe,
\\\\ffOO,OXOO,OXO?,0x80,0x00,0x00,OxOO,0x00,0x00,0x00,0x00,0x00,OxOO,OxOO,OxOO,OxOO,

0x00,0x40,0x00,0x00,0x00,0x00,0x00,0x00,0x20,0x00,0x00,0x00,0x40,0x00,0x00,0x41,

/
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main.c( 2)

0x00,0x00,0x00,0x00,0x00,0x0c,0x00,0x00,0x00,0x04,0x0f,0x00,0x20,
0x04,0x00,0x1e,0x00,0x7f,0xf0,0x01, 0xff, OxFf,0xFf,0x80,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0xc0,0x01,0x86,0x00,0xc0,0x60,
0x0c,0x03,0x00,0x60,0x0c,0x00,0x03,0xe0,0x07,0xe0,0x00,0xc0,0x07,0xe0,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x20,0x20,0%x20,0x10,0x02,0x02,0x02,0x00,0x30,
0x00,0x00,0xff,0xf0,0x00,0x1f,0xF8,0x00,0x07,0xfc,0x00,0x00,0xFf,OxFf,0xFF,0xe0,
0x00,0x00,0x00,0x00,0x00,0x0f,0x80,0x00,0xe0,0x00,0x40,0x00,0x00,0x00,0x40,0x04,
0x00,0x00,0x04,0x00,0x00,0x10,0x08,0x00,0x04,0%x10,0x02,0x04,0x00,0x88,0x00,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x06,0x00,0x00,
0x00, 0x00,0x00,0x00,0x00,0x00,0x00,0x3f, 0xfc,0x00,0x00,0x00,0x00,0x03,0xff, Oxff,
0xf0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0%x80,0x00,0x01,0x80,0x00,0x00,0x60,
0x0c,0x03,0x00,0x03,0x00,0x00,0x03,0xe0,0x03,0xc0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x3f,0x80,0x00,0x00,0x20,0x22,0%x21,0x11,0x02,0x00,0x02,0x00,0x00,
0x00,0x00,0x1f,0xel,0xfe,0x07,0xF8,0x00,0x03,0xF8,0x00,0x00,0x1f,0xF0,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x06,0x00,0x00,0x00,0x00,0x00,0x80,0x00,0x40,0x00,0x80,
0x00,0x00,0x00,0x00,0x02,0x00,0x00,0x11,0x01,0x01,0x00,0x00,0x10,0x00,0x04,0x04,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00, 0x00,0x00,0x00,0x00,0x00,0x00,0x06,0x00,0x00,0x00,0x01,0xff,Oxff,OxFf,OxFf,
0xf8,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0%x80,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x06,0x03,0x00,0x07,0x80,0x00,0x00,0x00,0xe0,0x00,0x00,0x00,0x00,0x7f,
0xe0,0x00,0x00,0x00,0x00,0x00,0x00,0x02,0x02,0x21,0x01,0x00,0x20,0x00,0x00,0x00,
0x00,0x00,0x03,0xc1,0xff,0x01,0xF0,0x00,0x03,0xF0,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x00,0x02,0x00,0x00,
0x00,0x02,0x00,0x04,0x00,0x01,0x00,0x00,0x40,0x00,0x08,0x00,0x00,0x00,0x40,0x00,

0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x08,0x02,
0x00, 0x04 ,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0x1f,0xff,OxFf,OxFF,OxFf,OxFf,
Oxff, Oxff,0xff,0xff,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x30,0x00,0x18,0x0c,0x03,
0x00,0x30,0x06,0x03,0x00,0x07,0x80,0x00,0xc0,0x00,0xe0,0x01,0x00,0x07,0xe0,0x00,
0x00,0x01,0xfc,0x00,0x00,0xfc,0x04,0x02,0x02,0x01,0x01,0x10,0x20,0x40,0x18,0x00,
0x0f,0x80,0x00,0x01,0xff,0x00,0x00,0x1f,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0xf8,0x00,0x03,0xf0,0x00,0xc2,0x00,0x00,0x00,0x00,0x00,0x00,
0x84,0x00,0x00,0x80,0x00,0x00,0x00,0x40,0x00,0x10,0x00,0x01,0x00,0x00,0x00,0x20,

0x00,0x00,0x40,0x80,0xc0,0x61,0x8e,0x38,0x0f,0x00,0x00,0x1c,0x07,
0x00, 0x0e ,0x00,0x00,0x00,0x00,0x00,0x00,0x00, 0xFf, OxFf,OxFf,OxFF,OxFF,OxFf,OxFf,
Oxff, OxFf,0xff,Oxff,0xFF,0xF0,0x1F,0x80,0x00,0x00,0x00,0x30,0x18,0x18,0x0c,0x03,
0x00,0x30,0x60,0%x00,0x03,0x07,0x80,0x00,0xe0,0x00,0xe0,0x01,0xc0,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x04,0x02,0x02,0x01,0x00,0x10,0x20,0x40,0x7F,0x00,
0x0f,0xe0,0x00,0x03,0xff,0x00,0x00,0x7Ff,0x00,0x00,0x0f,0xc0,0x00,0x00,0x00,0x3F,
0xff,0xfc,0x00,0x00,0xff,0x80,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x08,0x00,
0x00,0x00,0x10,0x00,0x10,0x00,0x00,0x01,0x02,0x00,0x40,0x40,0x02,0x08,0x00,0x00,

0x12,0xaf,0xff,0xFf,0xFf,OxFf,OxFf, OxFF,OxFf,OxFf,OxFf,OxFf, OxFf,
Oxff, OxFf,OxFf,OxTf,OxFF,0xFf,0xe0,0x00,0x7F,0xFf, OxFf, OxFf,OxFF, OxFF,OxFf, OxFf,
OxFf, OxFf,OxFf,OxFf,OxFF,OxFF, OxFF,OxFf, OxFf,0xFc,0x00,0x00,0x18,0x00,0x00,0x03,
0x00,0x00,0x60,0x00,0x03,0x00,0x00,0x00,0xe0,0x00,0x00,0x00,0x00,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x02,0x02,0x01,0x00,0x00,0x00,0x40,0xff,0x80,
0x1f,0xe0,0x00,0x03,0xff,0x00,0x00,0xFF,0x00,0%x00,0x1f,0xe0,0x00,0x00,0xFF,OxFf,
0xff,0xfe,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x08,0x00,0x00,0x00,
0x00,0x00,0x00,0x00,0x00,0x00,0x01,0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x04,0x02

}

/* Interval timer counter */
UINT g_timerO_counter = 0;
UINT g_timerl_counter = 0;
UINT g_bump_counter;

/* control for maze */
USHORT g_maze_scrollcnt = 0;
USHORT g_maze_speed = 0;

/* INTP1, INTP2 status */
UCHAR g_intpl_sw;
UCHAR g_intp2_sw;
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main.c( 3)

/* g_matrix_ram[0] is real vram. [1] is buffer vram. */
UCHAR g_matrix_ram[ D_MLED_CNT ][ D_MLED_ROW 7];

UCHAR g_matrix_realram[ D_MLED_ROW ];

UCHAR g_plane_location;

BOOL g_plane_bump;

Y 2 */
void initialize_value( void )

{

memset( g_matrix_ ram 0x00, sizeof( g_matrix_ram ));
g_timer0_counter
g_ tlmerl counter 0;
g_plane_location = 2;
g_plane_bump = FALSE;
g_bump_counter = 3000;

}
Y */
/* font_ is displayed to virtual vram. */

void disp_putmaze( USHORT cnt_ )

int i;
UCHAR fnt;

for ( i=0; i<D_MLED _ROW; i++ )

fnt = g_maze_data[ 1*125 + (cnt_/8) ];
g matrix_ram[ 1 J[ 1 ] = fnt;

}
}
Y 2 */
/* 1 dot is scrolled. */
void disp_moveldot(void )
{
int i;
UCHAR vtmp, vtmp2;
for ( i=0; i<D_MLED _ROW; i++ )
{
vtmp = ( g_matrix_ram[ O J[ i ] & Ox7f) << 1;
vtmp2 = ( g_matrix_ram[ 1 J[ i ] & 0x80) >> 7;
g matrix_ram[ O J[ i ] = vtmp + vtmp2;
vtmp2 = ( g_matrix_ram[ 1 J[ 1 ] & Ox7f) << 1;
g matrix_ram[ 1 J[ i ] = vtmp2;
}
}

/* End user code for global definition. Do not edit comment generated here */

I 200-00-07-0012 - Page 102/110




N N N N N N N N :>>
/ /] /] / /] /] / /] 4 2

main.c( 4)

ﬂ

** Abstract:

faied This function implements main function.

**  Parameters:

faled None

** Returns:

*x None

*/

void main( void )

{

/* Start user code. Do not edit comment generated here */
initialize value();
/* TB-board LED off */

P7.6 = 1;
P7.7 = 1;

/* start timer */
TAU_Channel0_Start();
TAU_Channell_Start();

while (1) {

/* End user code. Do not edit comment generated here */

}

/* Start adding user code. Do not edit comment generated here */
/* End user code adding. Do not edit comment generated here */

Ad_user.c

/* Start user code for include definition. Do not edit comment generated here */
extern USHORT g_maze_speed;
/* End user code for include definition. Do not edit comment generated here */

**  Global define

*/
/* Start user code for global definition. Do not edit comment generated here */
/* End user code for global definition. Do not edit comment generated here */

/*

**

**  Abstract:

** This function is INTAD interrupt service routine.
**  Parameters:

el None

**  Returns:

*k None
*%

*/

__interrupt void MD_INTAD( void )

{
/* Start user code. Do not edit comment generated here */
USHORT adval;

AD_Stop();

AD_Read( &adval );
g_maze_speed = adval/2 + 1;
if ( g_maze_speed > 500 )
{

g_maze_speed = adval;

}
\\\\~> /* End user code. Do not edit comment generated here */
}

2N

)
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Int_user.c

#pragma interrupt INTP1 MD_INTP1

#pragma interrupt INTP2 MD_INTP2

/*

R o o o b S e S S o S b o o e s
** Include files

R o b o b b e e S e S S S S S o o e s e
*/

#include "macrodriver.h”

#include "user_define.h"

#include "Int.h"

/* Start user code for include definition. Do not edit comment generated here */
/* End user code for include definition. Do not edit comment generated here */

/*

R b b b b b o b o S e b S S S S S S S b o e e
**  Global define

R o b o b b b e e b S S S e o e e
*/

/* Start user code for global definition. Do not edit comment generated here */

extern UCHAR g_intpl_sw;
extern UCHAR g_intp2_sw;

/* End user code for global definition. Do not edit comment generated here */

/*

**

**  Abstract:

** This function is INTP1 interrupt service routine.
**  Parameters:

faied None

**  Returns:

*x None

R e e e e e e e e e e e e
*/

__interrupt void MD_INTP1( void )

{

/* Start user code. Do not edit comment generated here */
g_intpl_sw = P4.6 ™ 1;

/* End user code. Do not edit comment generated here */

**  Abstract:

*x This function is INTP2 interrupt service routine.
**  Parameters:

w None

**  Returns:

__interrupt void MD_INTP2( void )
/* Start user code. Do not edit comment generated here */
g_intp2_sw = P4.7 ™ 1;

/* End user code. Do not edit comment generated here */

}

/* Start adding user code. Do not edit comment generated here */
/* End user code adding. Do not edit comment generated here */
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TAU_user.c( 1)

#pragma interrupt INTTMOO MD_INTTMOO

#pragma interrupt INTTMO1 MD_INTTMO1

/*

R b o s b S e e S e S S S S b o o e s
** Include files

*/

#include "macrodriver.h”

#include "user_define.h"

#include "TAU.h"

/* Start user code for include definition. Do not edit comment generated here */
#include "AD.h"

extern void initialize_value( void );
extern void disp_putmaze( USHORT cnt_ );
extern void disp_moveldot( void );

extern UINT _timer0Q_counter;

extern UINT  g_timerl_counter;

extern UINT  g_bump_counter;

extern USHORT g_maze_scrollcnt;

extern USHORT g_maze_speed;

extern UCHAR g_matrix_ram[ D_MLED CNT ][ D_MLED_ROW ];
extern UCHAR g_matrix_realram[ D_MLED ROW ];

extern UCHAR g_intpl_sw;

extern UCHAR g_intp2_sw;

extern UCHAR g_plane_location;

extern BOOL  g_plane_bump;

/* End user code for include definition. Do not edit comment generated here */

/*

**  Global define

*/
/* Start user code for global definition. Do not edit comment generated here */
/* End user code for global definition. Do not edit comment generated here */

**  Abstract:

*x This function is INTTMOO interrupt service routine.
**  Parameters:

** None

**  Returns:

*/

__interrupt void MD_INTTMOO( void )

{
/* Start user code. Do not edit comment generated here */
UCHAR row, line, pdat;

/* Matrix LED line disp */
row = (UCHAR)(g_timer0_counter) & 7;

/* display column */
P5 = 0;
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TAU_user.c( 2)

if ( g_timer0_counter & 0x40 )

if ( row == g_plane_location )
pdat = 0x80;

else if ( row == ( g_plane_location + 1) )
pdat = 0x40;

else if ( row == ( g_plane_location + 2 ) )
pdat = 0x80;

}

else
pdat = 0;

if ( g_matrix_realram[ row ] & pdat )

{ /* bump judgment */
g_plane_bump = TRUE;

else
{ )
g_matrix_realram[ row ] }= pdat;
}
3 i
line = g_matrix_realram[ row ];
P5 = line;

/* display row */

P8.0 = (row & 1);

P8.1 = ((row & 2 ) > 1);

P8.2 = ((row & 4 ) >> 2);

g_timer0_counter++;

/* End user code. Do not edit comment generated here */

}
/*
R e e e
** Abstract:
*x This function is INTTMOl interrupt service routine.
**  Parameters:
*x None
**  Returns:
*k None
R e e e e
*/
__interrupt void MD_INTTMO1( void )
{
/* Start user code. Do not edit comment generated here */
UCHAR dat;
UINT i;

AD_Start();

g_timerl_counter++;
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TAU_user.c( 3)

if ( g_plane_bump )
for ( i=0; i<D_MLED ROW; i++ )
{
dat = g_matrix_ram[ O J[ i 1;
if ( g_timerl_counter & 0x40 )
{

dat = dat N Oxff;
g_bump_counter--;

g_matrix_realram[ i ] = dat;
}
if ( g_bump_counter <= 0 )
{

initialize_value();

}

else
if ( g_timerl_counter > g_maze_speed )
if ( ( g_maze_scrollent % D_FONT_WIDTH ) == 0 )

{ /* next maze */
disp_putmaze( g_maze_scrollcnt );

/* scroll */
disp_moveldot();

g_maze_scrollcnt++;
if ( g_maze_scrollcnt >=1000 )

g_maze_scrollcnt = 0;
}

g_timerl_counter = 0;

/* plane postion */
if (g_intp2_sw )

if ( g_plane_location > 0 )

g_plane_location--;

if (g_intpl_sw)
if ( g_plane_location < 5 )

g_plane_location++;

3
}

for ( i=0; i<D_MLED_ROW; i++ )

g_matrix_realram[ 1 ] = g_matrix_ram[ O J[ 1 ];

/* End user code. Do not edit comment generated here */

}

/* Start adding user code. Do not edit comment generated here */
/* End user code adding. Do not edit comment generated here */
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main.c TAU user.c
UINT g_timer0_counter = 0; (i:;interrupt void MD_INTTMOOQ
UINT g_timerl_counter = 0; imsec

+1

UINT g_bump_counter = 0;

UCHAR g_text_sw = 0;

UINT g _maze scrollcnt = 0;

USHORT g_maze speed = 0;

UCHAR g matrix_realram[ D_MLED ROW 7J;
LED
8x8
UCHAR g_plane_location;
BOOL g _plane_bump;

void initialize value( void )

void disp_putmaze( USHORT cnt_ )
cnt_

void disp_moveldot(void )

UCHAR g _matrix_ram[ D _MLED_CNT ][ D_MLED ROW 7];

8x16

LED

LED 1 ( ) J
Ad_user.c
__interrupt void MD_INTAD( void )
A/D
A/D g_maze_speed
Int_user.c
-
__interrupt void MD_INTP1( void )
INTP1
SW g_intpl_sw
__interrupt void MD_INTP2( void )
INTP2
SW g_intp2_sw

L

LED g_matrix_realram

1

__interrupt void MD_INTTMO1(
Imsec

A/D

1
disp_putmaze
LED
disp_moveldot 1

LED

\\‘7g_matrix_realram

user_define.h

( )
#define D_MLED CNT 2 /* Matrix LED number */
LED 1
2
#define D_MLED ROW 8 /* Matrix LED row */
LED ROW
#define D_FONT_WIDTH 8 /* font width */
1
. ,

ZUD-CD-07-0012

Page 108/110




N\ /
N\
N\ /
\ /
\\/J
\/
%

AN

L

AN
AN

f.
const UCHAR g_maze data[]
main.c const UCHAR g_maze data[] Windows
1000x8
[ M-I @I1-1 (U] 800% [

MI-I OI-I ©)1]

Bz N ==Y | P

&7 |
2|9
/ &
e A
N ¢
O &5
el
bmp ( )
bmp
59 bmp
3 ( )+125
(1000 ) X 8
1
1 125 (1000 )
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