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XMAIN CSEG
IRESET:

UNIT

odoooooaoao

#00000001B 4erI§E‘éfaT*EnTa e Régister 0

MOV PERO,

OoOoo0oOooO /<T/EDDDDDDDDDDDOD5\i>
-« O000005MHzO OO
MOV  TPSOL, #00000010B —_ T .egister 0

~ QoooooOoOOOOOO
<j/CmmDDDDDDDDDDD
_ 0000000000000
#0000000000000000B 'ﬂ{imgi\mvf-__) e

TMROO, AX ; set CHO interval timer

ooooooooo

MOVW AX,
MOVW

bobooboon ~~ DOoOoOoooO0OO0O0OO0fomsOOO
‘020000500000 000]

A
TDROO, #(50000 - 1) ; set inters=1—+"*==—+g 10 ms
7 INTTMOOO O OO
d oooo

MOVW

SET1 TMMKOO ¢ —
SETI _TSOL.0w -

oz20con

void hdwinit (void) -

{ <f ooo
oOoooooooo — ?

PERO = 0b00000001; /* Peripheral Enable Register 0 */

OoCoOooOoO0O0O -
ooopooo
000

T -

0o
(&)}
<
I

TPSOL = ObOOOOOOlO;A/ /* Timer Clock Select Register 0 */

///DEDDODD
ooooooooo ( CKOOCL 0 0 [
0 000

T -

P B B -
TMROO = 0b0000000000000000;4 /* Timer Mode Register 00 */

-

~~ Doooooooog
ooooooooo " tomsoo
TDROO = (50000 - 1);/ _————=+_dinterval time to 10 ms */
INTTMOOD 0 0 O
TMMKOO = 1;4///7—77 ooono nterrupt */
TSOL.0 = 1; - ~— AUO CHO */
‘\///ﬁhmm 00000000
N 00 ooooo )
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(@) |

(b)

(c)

MKEY :
g ***************************************;
g & key sense process g
;***************************************;
""""""""""" BF FKEYSENSEREQ, SLKEY700 ; was key sense request set? , No
; key sense request on
CLR1 FKEYSENSEREQ ; clear key sense request
""""""""""" MOV A, P7 ; get key return data
AND A, #1FH ; remove unwanted data
CMP A, RCHATTERKEY ; key return interrupt by chattering ?
BNZ SLKEY600 ; Yes
DEC RCHATTERCOUNT ; remove noise
BNZ SLKEY700 ; finished remove noise ? , No
; noise removal completion
MOV RCHATTERCOUNT, #CCHATTERCOUNT ; noise remove counter initialize
""""""""""" ; set Key Code
MOV RKEYCODE, #CKEY_OFF ; all key off
CMP RCHATTERKEY, #00011111B ; all key off ?
BZ SLKEY700 ; Yes
LKEY200:
MOV RKEYCODE, #CKEY_0 ; keyO
CMP RCHATTERKEY, #00011110B ; key0 on ?
BZ SLKEY700 ; Yes
LKEY250:
MOV RKEYCODE, #CKEY_1 ; keyl
CMP RCHATTERKEY, #00011101B ; keyl on ?
BZ SLKEY700 ; Yes
LKEY300:
MOV RKEYCODE, #CKEY_2 ; key2
CMP RCHATTERKEY, #00011011B ; key2 on ?
BZ SLKEY700 ; Yes
LKEY350:
MOV RKEYCODE, #CKEY_3 ; key3
CMP RCHATTERKEY, #00010111B ; key3 on ?
BZ SLKEY700 ; Yes
LKEY400:
MOV RKEYCODE, #CKEY_4 ; key4
CMP RCHATTERKEY, #00001111B ; keyd on ?
BZ SLKEY700 ; Yes
LKEY500:
I r
; if you need any combined key process, B
; add process with combination of bits here ;
e 7
MOV RKEYCODE, #CKEY_OFF ; all key off
b BR LKEY700
LKEY600: ; noise -> restart key sense
MOV RCHATTERCOUNT, #CCHATTERCOUNT ; noise remove counter initialize
MOV RCHATTERKEY, A ; get KR
LKEY700:
;***************************************;
g% place key on event “g
7777777777777777777777 FREKKK KKK KKK KKK KKK KX KKK KKK KKK KX KI KK KF KKKk
CLR1 FEVENTKEYON ; clear key on event
MoV A, RKEYCODE ; lastest key code
CMP A, ROLDCODE ; key code was changed ?
BZ $LKEY900 ; No
MOV ROLDCODE, A ; save key code
CMP A, #CKEY_OFF ; all key off ?
SKZ ; Yes
,,,,,,,,,,,,,,,,,,,,,, SET1 FEVENTKEYON ; a key turns into ON from OFF, turn on a key ON event flag
LKEY900:
RET

0oooooooooono U20031JJ1VOAN
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static wvoid fn_KeyProcessing (void)
{

unsigned char work;

JRKKK KKK KKK XXX KKK KKK KKK KKK X XK K KKKk kK /

/* key sense process */
/***************************************/
if (bKeySenseReq) {
/* key sense request on */
bKeySenseReqg = 0; /* clear key sense request */
work = (P7 & 0x1f); /* get key return data */
if (ucChatterKey == work) {
ucChatterCounter--; /* remove noise */
if (ucChatterCounter == 0) { /* noise removal completion */

/* set Key Code */
switch (ucChatterKey) {
case 0b00011111:
ucKeyCode = CKEY_OFF; /* all key off */
break;

case 0b00011110:
ucKeyCode = CKEY_O0; /* key0 */
break;

case 0b00011101:
ucKeyCode = CKEY_1; /* keyl */
break;

case 0b00011011:
ucKeyCode = CKEY_2; /* key2 */
break;

case 0b00010111:
ucKeyCode = CKEY_3; /* key3 */
break;

case 0b00001111:
ucKeyCode = CKEY_4; /* keyd */
break;

/* if you need any combined key process, */
/* add "case" with combination of bits here */

default:
ucKeyCode = CKEY_OFF; /* all key off */
break;

}

else{
/* restart key sense */
ucChatterKey = work; /* get KR */

}

JRKKK KKK KKK XXX KKK KKK KKK KKK X XL KKK KKk kK [

/* place key on event */
/***************************************/

bEventKeyOn = CEVENT_OFF; /* clear key on event */

if (ucKeyCode != ucOldKeyCode) {
/* a key turns into ON from OFF, turn on a key ON event flag */
if (ucKeyCode != CKEY_OFF) {
bEventKeyOn = CEVENT_ON; /* set key on event */
}
ucOldKeyCode = ucKeyCode; /* save key code */
}

ucChatterCounter = CCHATTERCOUNT; /* noise remove counter initialize */

ucChatterCounter = CCHATTERCOUNT; /* noise remove counter initialize */
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mainasm OO O0OO0O0O00O00OO

; Copyright (C) NEC Electronics Corporation 2006

; NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY

; Al rights reserved by NEC Electronics Corporation.

; This program must be used solely for the purpose for which

; 1t was furnished by NEC Electronics Corporation. No part of this
; program may be reproduced or disclosed to others, in any

; form, without the prior written permission of NEC Electronics

; Corporation. Use of copyright notice dose not evidence

; publication of the program.

; Vector table initialize

TVCT1 CSEG AT 000000H
Dw IRESET ;(O0H) RESET,POC,LVI,WDT,TRAP

TVCT2 CSEG AT 000004H
DW IRESET ; (04H) INTWDTI
DW IRESET ; (06H) INTLVI
DW IRESET ; (08H) INTPO
DW IRESET ; (OAH) INTP1
DW IRESET ;(OCH) INTP2
DW IRESET ;(OEH) INTP3E
DW IRESET ; (10H) INTP4
DW IRESET ;(12H) INTPS
DW IRESET ; (14H) INTST3
DW IRESET ;(16H) INTSR3
DW IRESET ;(18H) INTSRE3
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DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
DW
TVCT3  CSEG
DW

DSTK  DSEG
STACKEND:

IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
IRESET
AT

IRESET

THRAM

00007EH

;(LAH) INTDMAO

;(1CH) INTDMAL

;(1EH) INTSTO, INTCSI00
:(20H) INTSRO, INTCS101
:(22H) INTSREO

:(24H) INTSTL, INTCS110, INTIIC10
;(26H) INTSR1

;(28H) INTSRE1

;(2AH) INTIICA

:(2CH) INTTMOO

;(2EH) INTTMO1

:(30H) INTTMO2

;(32H) INTTMO3

;(34H) INTAD

;(36H) INTRTC

:(38H) INTRTCI

:(3AH) INTKR

:(3CH) INTST2, INTCS120, INTI1C20
;(3EH) INSR2

;(40H) INTSRE2

1 (42H) INTTMO4

:(44H) INTTMO5

;(46H) INTTMOG

;(48H) INTTMO7

:(4AH) INTPG

;(4CH) INTP7

;(4EH) INTP8

;(50H) INTP9

:(52H) INTP10

;(54H) INTP11

;(56H) INTTM10

;(58H) INTTM11

1 (5AH) INTTM12

;(5CH) INTTM13

:(5EH) INTMD

; (7EH) BRK

;Stack Area address

0oooooooooono U20031JJ1VOAN
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DS 60H
STACKTOP:

; Local constants

; Local variables

DBMAIN BSEG UNIT
FKEYSENSEREQ DBIT ; Key sense request flag
FEVENTKEYON DBIT ; Key on event

DMAIN  DSEG SADDR

RKEYCODE: DS 1 ; Key code
ROLDCODE: DS 1 ; Old key code
CKEY_OFF EQU 0
CKEY_0 EQU 1
CKEY_1 EQU 2
CKEY 2 EQU 3
CKEY_3 EQU 4
CKEY_4 EQU 5
RCHATTERKEY: DS 1 ; Chattering key
RCHATTERCOUNT: DS 1 ; Chattering counter for noise removal
CCHATTERCOUNT EQU 2 ; Chattering count

XMAIN  CSEG UNIT

PUBLIC IRESET
IRESET:
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RBO ; use register bank 0

M, #010000118 ; Clock Operation Mode Control Register
;1T +--- = Control of high-speed system clock oscillation frequency
ST 2 0 2 2 MHz <= X <= 10 MHz
ST = 102 20 MHz < fMX <= 20 MHz
S
;1111 1++---- : XT1 oscillator oscillation mode selection
;1111 - 00 : Low-consumption oscillation
;111 - 01 : Normal oscillation
;111 2 1 x - Super-low-consumption oscillation
;11 x = don™t care

sHIH+-—---- : Be sure to set 0

sH+--—--- : [1] Subsystem clock pin operation mode
s [2] XT1/P123 pin and XT2/P124 pin

;111 = 0 - [1]Input port mode

sHI [2]Input port

I

;111 = 1 @ [1]1XT1 oscillation mode

;I [2]Crystal resonator connection

0oooooooooono U20031JJ1VOAN
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- : Be sure to set 0

e - [1]EXCLK OSCSEL High-speed system clock pin operation mode
; [21X1/P121 pin

; [31X2/EXCLK/P122 pin

; 200 : [1]Input port mode

; [2]1[3]Input port

; - 01 : [1]X1 oscillation mode

; [2]1[3]Crystal/ceramic resonator connection

; 210 : [1]Input port mode
; [2]1[3]Input port

; - 11 : [1]External clock input mode
; [2] Input port
; [3]External clock input

CLR1 MSTOP ; X1 oscillator operating
MoV 0sMC, #00000001B ; Operation Speed Mode Control Register
M ++--- @ fCLK frequency selection

;I 2 0 0 - Operates at a frequency of 10 MHz or less.
;I 2 01 - Operates at a frequency higher than 10 MHz.
I 2 10 - Operates at a frequency of 1 MHz.

U

|- : Be sure to set 00000

e T : Setting in subsystem clock HALT mode

; - 0 - Enables subsystem clock supply to peripheral functions.

; (See Table 21-1 Operating Statuses in HALT Mode (2/3)

; for the peripheral functions whose operations are enabled.)
; - 1 - Stops subsystem clock supply to peripheral functions except
; real-time counter, clock output/buzzer output,

; and LCD controller/driver.

BF 0STC.0, $$ ; X1 oscillation stabilization finished ? , No

;*-- Caution ———————mm *;
;* To increase fCLK to 10 MHz or higher, set FSEL to "1°, *;

;* then change fCLK after two or more clocks have elapsed. *;
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NOP
NOP

MOV

: Other than above : Setting prohibited

X = don"t care

e : Status of Main system clock (fMAIN)
: 0 - Internal high-speed oscillation clock (fIH)
: 1 : High-speed system clock (fMX)

CKC, #00010000B ; System Clock Control Register
;|+|+++++--- - Selection of CPU/peripheral hardware clock (fCLK)
;11 :00x000: fIH
;) :00x001 : fIH/2 (default)
;)1 :00x010 - FfIH/272
;)1 :00x011: FfIH/273
;11 :00x100 : flH/2M4
;)1 :00x101: fIH/275
;11 :201x000 : fux
;) :01x001 - fMx/2
;)1 01x010 @ fMx/272
;)1 01x011 - fMX/273
;11 :01x100 : fMx/2n4
Pl 01 x101: fux/275
;1] 01 x0xxx : fSUB
;1121 x1xxx : fSUB/2

(N
(N
1
|
|
I
I

JH—— e : Status of CPU/peripheral hardware clock (fCLK)
; - 0 - Main system clock (fMAIN)
; - 1 - Subsystem clock (fSUB)

HRST100:; CPU is operating on a High-speed system clock ?

BT
BF

SET1

MOV

CLS, $HRST100 ; No

MCS, $HRST100 ; No

HIOSTOP ; internal high-speed oscillation stopped

OSTS, #00000111B ; Oscillation Stabilization Time Select Register
;1 |++++--- = Oscillation stabilization time selection
;1] - 000 - 278/FX
;1 - 001 - 279/FX

(I 2 010 1 270/FX
I 2 011 5 271/
(I 2 100 @ 2713/
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28

MOV

PERO,

(M 2 101 2 2715/
M 2110 0 2717/
M 2111 2 2718/

JHH - : Be sure to set 0000
#00000001B ; Peripheral Enable Register 0
;I +--- @ Control of timer array unit O input clock

;I = 0 - Stops input clock supply.

U * SFR used by timer array unit 0 cannot be written.
U * Timer array unit O is in the reset status.

I = 1 Supplies input clock.

S * SFR used by timer array unit 0 can be read and written.
SN

;1 1+---- - Control of timer array unit 1 input clock

;I 0 @ Stops input clock supply.

ST * SFR used by timer array unit 1 cannot be written.
U * Timer array unit 1 is in the reset status.

;I 2 1 - Supplies input clock.

ST * SFR used by timer array unit 1 can be read and written.
U

sHHH+----- : Control of serial array unit O input clock

;1] : 0 : Stops input clock supply.

L * SFR used by the serial array unit 0 cannot be written.
M * The serial array unit 0 is in the reset status.

;I - 1 - Supplies input clock.

ST * SFR used by the serial array unit 0 can be read and written.
S

- : Control of serial array unit 1 input clock

;1111 : 0 : Stops input clock supply.

M * SFR used by the serial array unit 1 cannot be written.
M * The serial array unit 1 is in the reset status.

;1111 - 1 - Supplies input clock.

S * SFR used by the serial array unit 1 can be read and written.

- : Control of serial interface IICA input clock

;1] : 0 : Stops input clock supply.

S * SFR used by the serial interface 11CA cannot be written.
S * The serial interface IICA is in the reset status.

;111 = 1 : Supplies input clock.

S * SFR used by the serial interface 11CA can be read and written.

+-------- : Control of A/D converter, operational amplifier, and voltage
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reference input clock
;11 - 0 : Stops input clock supply.
]| * SFR used by the A/D converter, operational amplifier, and voltage
reference cannot be written.
]| * The A/D converter, operational amplifier, and voltage reference
is in the reset status.
;11 = 1 : Supplies input clock.
]| * SFR used by the A/D converter, operational amplifier, and voltage
reference can be read and written.
31!
J|r--——- : Control of D/A converter input clock
;] - 0 - Stops input clock supply.
| * SFR used by D/A converter cannot be written.
| * The D/A converter is in the reset status.
;] - 1 : Supplies input clock.
| * SFR used by the D/A converter can be read and written.
|
e T : Control of real-time counter (RTC) input clock
; - 0 - Stops input clock supply.
; * SFR used by the real-time counter (RTC) cannot be written.
; * The real-time counter (RTC) is in the reset status.
; - 1 - Supplies input clock.

; * SFR used by the real-time counter (RTC) can be read and written.

; Initialization of timer ;
MoV TPSOL, #00000010B ; Timer Clock Select Register 0
;1 |++++-—- : Selection of operation clock (CKO0)
o S —— : Selection of operation clock (CKO1)
; 20000 : CKOm = fCLK
;20001 : CKOm = fCLK/2
;20010 : CKOm = fCLK/272
; 0011 : CKOm = fCLK/23
; 20100 : CKOm = fCLK/2™4
;20101 : CKOm = fCLK/275
;20110 : CKOm = fCLK/2"6
;20111 : CKOm = fCLK/277
;21000 : CKOm = fCLK/2"8
;21001 : CKOm = fCLK/2"9
;21010 : CKOm = fCLK/2710
;21011 : CKOm = fCLK/2711
;21100 : CKOm = fCLK/2712
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; CHO:for timing

MOVW
MOVW

;21101 : CKOm = fCLK/2713

;21110 : CKOm = fCLK/2714

;21111 : CKOm = fCLK/2715

; m=0,1
AX, #0000000000000000B ; Timer Mode Register 00
TMROOL,AX; LETNELETNEE T 1 #+++--- = [1]Operation mode of channel 0

[2]Count operation of TCR

[3]1ndependent operation

[4]Setting of starting counting and interrupt

0000 :

0001

0100 :

0101 :

0110 :

[1]Interval timer mode

[2]Counting down

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

> [1]Interval timer mode

[2]Counting down

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is not generated
when counting is started

(timer output does not change, either).

[1]Capture mode

[2]Counting up

[3]Possible

[4]Timer interrupt is generated
when counting is started

(timer output also changes).

[1]Event counter mode
[2]Counting down
[3]Possible

[4]Timer interrupt is not generated
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SUHTLELETLLTT when counting is started
HHLLEEEHTTTH (timer output does not change, either).

S
UULLLEEETLED 2 20 0 0 = [1]0ne-count mode

STERLERLERTTL [2]Counting down
STERLERLERTTL [31Impossible

STERLERLERLTL [4]Start trigger is invalid
SHELEETEETTT during counting operation.
SN At that time, interrupt
SHELEELETTTT is not generated, either.

SHnnn
STULLLELTTEND 2 10 0 1 @ [1]0ne-count mode

STERLERLERLTL [2]Counting down
SN [3]Impossible

HLLEELLEHH [4]Start trigger is valid
SHLLEEEELLTL during counting operation.
STERLERLERTTL At that time, interrupt
S is also generated.

SR
SLULLLLLELETN] 2 22 0 0 @ [1]Capture & one-count mode

SN [2]Counting up

SULERELERTL [3]Possible

S [4]Timer interrupt is not generated
S when counting is started

SULLEELLLNTTH (timer output does not change, either).
HLLEELLEHH Start trigger is invalid

SHELELEELLTT during counting operation.
SHELEELETTLT At that time interrupt

S is not generated, either.

SULLERRETLLTE
ULLLLLTTTLLD - Other than above : Setting prohibited

U === : Be sure to set 00

UL

ST === : Selection of TI00 pin input signal,
ST fSUB/2, fSUB/4, or INTRTCL valid edge
U (the timer input used with channel 0
sHLEHELH is selected by using TISO register).

sUHLENNND - 0 0 - Falling edge
;I 2 0 1 : Rising edge

LTI 2 10 - Both edges (when low-level width is measured)

STHELETTT Start trigger: Falling edge, Capture trigger: Rising edge
sUHLLEIINL = 11 : Both edges (when high-level width is measured)
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INTRTC1

INTRTC1

register).

32

; CKOO =
MOVW

SET1
SET1

ST Start trigger: Rising edge, Capture trigger: Falling edge
S

- : Setting of start trigger or capture trigger of channel

;1111 2 00 0 : Only software trigger start is valid

U (other trigger sources are unselected).

;11111 001 : valid edge of TI00 pin input signal, fSUB/2, fSUB/4, or INTRTC1
U is used as both the start trigger and capture trigger.
;IN11] 2 010 : Both the edges of TI00 pin input signal, fSUB/2, fSUB/4, or

S are used as a start trigger and a capture trigger.

;I - 100 - Interrupt signal of the master channel is used

ST (when the channel is used as a slave channel

ST with the combination operation function).

;11111 - Other than above : Setting prohibited

1

AN+ : Selection of slave/master of channel 0

111l - O : Operates as slave channel with combination operation function.
;1] : 1 : Operates as master channel with combination operation function.
U

o R : Selection of count clock (TCLK) of channel 0

;1] = 0 : Operation clock MCK specified by CKSO0 bit

;111 = 1 : Valid edge of input signal input from T100 pin, fSUB/2, fSUB/4, or

S (the timer input used with channel 0 is selected by using TISO

sl : Be sure to set 00

et e e : Selection of operation clock (MCK) of channel 0
; - 0 - Operation clock CKOO set by TPSO register
; - 1 - Operation clock CKO1 set by TPSO register

FCLK/2"3 = BMHz -> 10ms = 0.2[us/clk] * 50000[count]

TDROO, #(50000 - 1) ; set interval time to 10 ms
TMMKOO ; disable interrupt
TSOL.O ; start TAUO CHO

FEVENTKEYON ; initialize key on event flag
RKEYCODE,#CKEY_OFF ; initialize key code
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MOV ROLDCODE,#CKEY_OFF ; initialize old key code
CLR1 FKEYSENSEREQ ; initialize key sense request flag
MOV RCHATTERKEY ,#CKEY_OFF ; Initialize chattering key code
MoV RCHATTERCOUNT ,#CCHATTERCOUNT ; initialize chattering counter
BR MMAIN ; start main loop
; Main Loop ;
MMATIN:
BF TMIFOO, $LMAIN500 ; 10ms elapsed ? , No
CLR1 TMIFOO
; every 10msec process ;
SET1 FKEYSENSEREQ ; key sense request ON
LMAIN500:
CALL TIMKEY ; key process
* *
0* The main processing writes here *;
3* if there is something *;
- * -
=kkhkhkhkhkhkhkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhihh-
BR MMAIN ; continue main process
; Module: SINITPORT ;
; Description:  Setting of 1/0 ports ;
; parameter: -- ;
; return : -- ;
SINITPORT:
; Ports configuration for digital input and output
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MOV ADPC, #00010000B ; A/D Port Configuration Register
;1| +++++-—- = Analog input (A)/digital 1/0 (D) switching
1 : o ANI15/AVREFM/P157
11 - e ANI10/P152 - ANI8/AMP2+/P150

A1 - | || | +-+-+-+—++—+—+--= ANI7/AMP20/P27 - AN10/AMPO-/P20

Il 00000 :AAAAAAAAAAAA

Il 00001 :AAAAAAAAAAAD

Il c00010:AAAAAAAAAADD

Il 00011 :AAAAAAAAADDD

111 :00100:AAAAAAAADDDD

111 00101 :AAAAAAADDDDD

Il t00110:AAAAAADDDDDD

Il 00111 :AAAAADDDDDDD

Il t01000:AAAADDDDDDDD

Il 01001 :AAADDDDDDDDD

111 :01010:AADDDDDDDDDD

111 :01111:ADDDDDDDDDDD

11l :10000:DDDDDDDDDDDD

S

e : Be sure to set 000
Setting of Port 0
MoV PO, #00000000B ; Set P00-P02 Output latch to Low
MoV PMO, #11111000B8 ; Set PO0-P02 to output port

; P00-P02:Unused
Setting of Port 1
MOV P1, #00000000B ; Set P10-P17 Output latch to Low
MoV PM1, #00000000B ; Set P10-P17 to output port
; P10-P15:Unused

Setting of Port 2
MoV P2, #00000000B ; Set P20-P27 Output latch to Low
MoV PM2, #11111111B ; Set P20-P27 to input port

; P20-P27:Unused
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MOV

PM3,

#00001000B

#111000008

Set P30-P32,P34 Output latch to Low
Set P33 Output latch High

Set P30-P34 to output port
P30-P34:Unused

#00000000B
#111111008

Set P40-P41 Output latch to Low
Set P40-P41 to output port
P40-P41:Unused

#00000000B
#111100008

Set P50-P57 Output latch to Low
Set P50-P57 to output port
P50-P57:Unused

MOV
MOV

PM6,

#00000000B
#111111008

Set P60-P61 Output latch to Low
Set P60-P61 to output port
P60-P61:Unused

MoV
MOV
MOV

P7,
PM7,
PU7,

#00000000B
#00011111B
#00011111B

Set P70-P77 Output latch to Low

et P70-P74 to input port, P75-P77 to output port
P74-70 on-chip pull-up resistor connected
P70-P74:key input port

P75-P77:Unused

#00000000B
#00000000B

Set P80-P88 Output latch to Low

; Set P80-P88 to output port
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; P80-P88:Unused

MoV P9, #00000000B ; Set P90-P97 Output latch to Low
MoV PM9, #00000000B ; Set P90-P97 to output port
; P90-P97:Unused

MoV P10, #00000000B ; Set P100-P102 Output latch to Low
MoV PM10, #111110008 ; Set P100-P102 to output port
; P100-P102:Unused

MoV P11, #00000000B ; Set P110-P111 Output latch to Low
MOV PM11, #111111008 ; Set P110-P111 to output port
; P110-P111:Unused

MOV P12, #00000000B ; Set P120 Output latch to Low
MoV PM12, #111111108 ; Set P120 to output port

; P120-P124:Unused

; *P121-P124:Input port

MoV P13, #00000000B ; Set P130 Output latch to Low
; P130:Unused

MoV P14, #00000000B ; Set P140-P147 Output latch to Low
MoV PM14, #00000000B ; Set P140-P147 to output port
; P140-P147:Unused
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; Set P150-P152,P157 Output latch to Low
; Set P150-P152,P157 to input port
; P150-P152,P157 :Unused

; Setting of Port 15
MoV P15, #00000000B
MoV PM15, #11111111B
RET

; Module: SINITLVI

; Description: Ensures 2.7V to the power supply voltage ;

; parameter: --
; return - --
SINITLVI:

; setting of Low-Voltage Detector

SET1 LVIMK
CLR1 LVISEL

MOV LVIS, #00001001B
-
;1 =00
;1 =00
;1 =00
;1 =00
;1 -01
I =01
1 =01
1 =01
;i =10
;i =10
;i =10
I =10
S -1l
S -1l
S -1l
S -1l
I
R ST

CLR1 LVIMD

low-voltage
SET1 LVION

+r 0 O © » » O © P B O O +r +» o o
- O r O B O r O B O +r O Fr o +—» o

; disable LVI interrupt
; detects level of VDD

; Low-Voltage Detection Level Select Register

: Detection level

2 VLVIO (4.22V)
2 VLVIL (4.07V)
2 VLVI2 (3.92V)
2 VLVI3 (3.76V)
2 VLVI4 (3.61V)
2 VLVI5 (3.45V)
2 VLVI6 (3.30V)
2 VLVI7 (3.15V)
2 VLVI8 (2.99V)
2 VLVI9 (2.84V)
2 VLVIL0 (2.68V)
2 VLVILL (2.53V)
2 VLVIL2 (2.38V)
2 VLVIL3 (2.22V)
2 VLVIL4 (2.07V)
2 VLVIL5 (1.91V)

sure to set 0000

; generates an internal interrupt signal when detect the

; enables low-voltage detection operation
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; software to wait for the operation stabilization time (over 10us)

HRES100:

HRES300:
NOP
BT LVIF, $HRES300 ; VDD < VLVI? , Yes
CLR1 LVION
RET
; Module: MKEY

; Description:

38

MOV B, #10
NOP

DEC B

BNZ $HRES100

; wait for VDD to become VLVI or more

parameter: --

return : key code(RKEYCODE)

; set counter

(lclk)
(lclk)

; finished waiting ? , No  (2clk/4clk)

; disables low-voltage detection operation

key on event(FEVENTKEYON)

P7 key conection bit:76543210

Key sense and place key on event

HTT+---Key0
I +----Keyl

* key sense process

BF FKEYSENSEREQ, $LKEY700
; key sense request on

CLR1 FKEYSENSEREQ

MOV A, p7

AND A, #1FH

CMP A, RCHATTERKEY
BNZ $LKEY600

Yes

; was key sense request set? , No

; clear key sense request
; get key return data
; remove unwanted data

; key return interrupt by chattering ?
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DEC RCHATTERCOUNT ; remove noise
BNZ $LKEY700 ; finished remove noise ? , No

; noise removal completion

MOV RCHATTERCOUNT ,#CCHATTERCOUNT ; noise remove counter initialize

; set Key Code

MoV RKEYCODE, #CKEY_OFF ; all key off
CMP RCHATTERKEY,#00011111B ; all key off ?
BZ $LKEY700 ; Yes

LKEY200:
MOV RKEYCODE, #CKEY_0 ; keyO
CMP RCHATTERKEY,#000111108B ; keyO on ?
BZ $LKEY700 5 Yes

LKEY250:
MOV RKEYCODE,#CKEY_1 ; keyl
CMP RCHATTERKEY,#00011101B ; keyl on ?
BZ $LKEY700 ; Yes

LKEY300:
MOV RKEYCODE, #CKEY_2 ; key2
CMP RCHATTERKEY,#00011011B ; key2 on ?
BZ $LKEY700 5 Yes

LKEY350:
MOV RKEYCODE, #CKEY_3 ; key3
CMP RCHATTERKEY,#00010111B ; key3 on ?
BZ $LKEY700 5 Yes

LKEY400:
MOV RKEYCODE,#CKEY_4 ; key4
CMP RCHATTERKEY ,#00001111B ; keyd on ?
BZ $LKEY700 ; Yes

LKEY500:

; 1T you need any combined key process, ;

; add process with combination of bits here ;

MoV RKEYCODE, #CKEY_OFF ; all key off
BR LKEY700
LKEY600: ; noise -> restart key sense
MOV RCHATTERCOUNT ,#CCHATTERCOUNT ; noise remove counter initialize
MoV RCHATTERKEY, A ; get KR
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LKEY700:
i place key on event *
CLR1 FEVENTKEYON ; clear key on event
MOV A, RKEYCODE ; lastest key code
CMP A, ROLDCODE ; key code was changed ?
BZ $LKEY900 ; No
MoV ROLDCODE, A ; save key code
CMP A, #CKEY_OFF ; all key off ?
SKZ 5 Yes
SET1 FEVENTKEYON ; a key turns into ON from OFF, turn on a key ON event flag
LKEY900:
RET
end
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e mainc OCOOOO

/*
* Copyright (C) NEC Electronics Corporation 2006
* NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY
* All rights reserved by NEC Electronics Corporation.
* This program must be used solely for the purpose for which
* it was furnished by NEC Electronics Corporation. No part of this
* program may be reproduced or disclosed to others, in any
* form, without the prior written permission of NEC Electronics
* Corporation. Use of copyright notice dose not evidence
* publication of the program.

*/

r* */
/* #pragma directive for CC78K0

*/

r* */
#pragma SFR
#pragma DI
#pragma El
#pragma NOP
r* */
/* Include files

*/
/* */
/* */
/* Function prototyps

*/
r* */
static void fn_InitPort(void); /* Setting of I/0 ports */
static  void fn_InitLvi(void); /* Low-voltage detection */
static  void fn_KeyProcessing(void); /* Key sense and place key on event */
r* */
/* Extern variables/constants

*/

/* */
I* */
/* Local constants

*/
r* */
/* */
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/* Global variables

*/
/* */
* */
/* Local variables
*/
/* */
boolean bKeySenseReq; /* Key sense request */
boolean bEventKeyOn; /* Key on event */
#define CEVENT_OFF 0
#define CEVENT_ON 1
static  unsigned char ucKeyCode; /* Key code */
static  unsigned char ucOldKeyCode; /* Old key code */
static enum cKeyCode{
CKEY_OFF
,CKEY_O
,CKEY_A1
,CKEY_2
,CKEY_3
,CKEY_4
I8
static  unsigned char ucChatterKey; /* Chattering key */
static  unsigned char ucChatterCounter; /* Chattering counter for noise removal */
#define CCHATTERCOUNT 2 /* Chattering count */
/* */
/* Code
*/
r* */
r* */
/* Hardware initialization
*/
I* */
void hdwinit(void)
{
DI(); /* disable all interrupts */

I/ */

/* Initialization of port */
/* */
fn_InitPort();

I */

42
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/*
/*

Low-voltage detection */
*/

fn_InitLvi();  /* ensures 2.7V to VDD */

r* */

/* Initialization of clock */

/* */

CMC = 0b01000011; /* Clock Operation Mode Control Register */

II[I|]+--- : Control of high-speed system clock oscillation frequency */
NI = 0: 2 MHz <= fMX <= 10 MHz */

ZNN =1 = 10 MHz < fMX <= 20 MHz */

111111 s

I|||||++---- : XT1 oscillator oscillation mode selection */

]l : 0 0 : Low-consumption oscillation */

M|l - 0 1 : Normal oscillation */

Il : 1 x : Super-low-consumption oscillation */

Il x=don't care */

1]

F[|||4------ : Be sure to set 0 */

|

[|| ===~ : [1] Subsystem clock pin operation mode */
| [2] XT1/P123 pin and XT2/P124 pin */
/|| - 0 : [1]Input port mode */

Al [2]Input port */

|

/|| 1 : [11XT1 oscillation mode */

| [2]Crystal resonator connection */

|

/|4 : Be sure to set 0 */

||/

A : [1]JEXCLK OSCSEL High-speed system clock pin operation mode */
* [2]X1/P121 pin */

* [3]X2/EXCLK/P122 pin */

/*:00: [1]lnput port mode */

I [2][3]Input port */

r**

/*: 01 :[1]X1 oscillation mode */

/* [2][3]Crystal/ceramic resonator connection */
I

/*:10:[1]lnput port mode */

I [2][3]Input port */

r**

/*: 11 :[1]External clock input mode */
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/* [2]Input port */
/* [3]External clock input */

MSTOP = 0; /* X1 oscillator operating */

OSMC = 0b00000001; /* Operation Speed Mode Control Register */
TI|[]|++--- : fCLK frequency selection */
|l - © O : Operates at a frequency of 10 MHz or less. */
[l : 0 1 : Operates at a frequency higher than 10 MHz. */
|l : 1 0 : Operates at a frequency of 1 MHz. */

11111

[+ ++++----- : Be sure to set 00000 */

1

[Fpmmmmmnnnes : Setting in subsystem clock HALT mode */

/*: 0 : Enables subsystem clock supply to peripheral functions. */
I (See Table 21-1 Operating Statuses in HALT Mode (2/3) */
I/ for the peripheral functions whose operations are enabled.) */

/* 11 : Stops subsystem clock supply to peripheral functions */

/[ except real-time counter, clock output/buzzer output, */
I/ and LCD controller/driver. */
while(OSTC.0 != 1){ /* wait X1 oscillation stabilization */
NOP();
!
/*-- Caution */

/* To increase fCLK to 10 MHz or higher, set FSEL to '1', */

/* then change fCLK after two or more clocks have elapsed. */

/* */

NOP();

NOP();

CKC = 0b00010000; /* System Clock Control Register */

[*|+|+++++--- : Selection of CPU/peripheral hardware clock (fCLK) */
/1:00x000:fIH*

/*]1:00x00 1:fIH/2 (default) */

F1]1:00x010:fIH2/2 %/

/1:00x011:fIH2r3 %

/1:00x100:fIH2/

/1:00x101:fIH2r5*/

/1:01x000:fMX*/

F1:01x001:fMX/2*/

F1]:01x010:fMX/2/2 %/
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/*1:01x011:fMX/273*/
/1:01x100:fMX/274 */
F1:01x101:fMX/275 */

1 :1x0xxx:fSUB*/

M1 x1xxx:fSUB/2*/

/*] | : Other than above : Setting prohibited */

/*|| x=don't care */

1

[ +=mmmmmem : Status of Main system clock (fMAIN) */
/*] - 0 : Internal high-speed oscillation clock (flH) */
/*] : 1 : High-speed system clock (fMX) */

¥

[*mmmmmmee- : Status of CPU/peripheral hardware clock (fCLK) */
/*: 0 : Main system clock (fMAIN) */

/*:1: Subsystem clock (fSUB) */

/* Confirming the CPU clock status */
while((CLS != 0)||(MCS != 1)){
NOP();
}
/* CPU is operating on a High-speed system clock */

HIOSTOP = 1; /* internal high-speed oscillation stopped */

OSTS = 0b00000111; /* Oscillation Stabilization Time Select Register */

/*||||[++++--- : Oscillation stabilization time selection */

/||| : 000 : 278/fX */

||| : 00 1:279/fX */

Il :010:2M0/MX */

PN 011 2M1/4X %/

[ :100:2M3/fX ¥/

Ml :101:2M5/4X %/

P 110 2M7AX ¥/

P 111 2M8HX ¥/

PN
[ttt : Be sure to set 000000 */
PERO = 0b00000001; /* Peripheral Enable Register 0 */

MI[I||+--- : Control of timer array unit O input clock */

Il = 0 : Stops input clock supply. */

NN * SFR used by timer array unit 0 cannot be written. */
NI * Timer array unit O is in the reset status. */

NI = 1 = Supplies input clock. */

N * SFR used by timer array unit 0 can be read and written. */
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11111

T|[I[]|+---- : Control of timer array unit 1 input clock */

Il - O : Stops input clock supply. */

il * SFR used by timer array unit 1 cannot be written. */
NN * Timer array unit 1 is in the reset status. */

M| = 1 : Supplies input clock. */

Al * SFR used by timer array unit 1 can be read and written. */
11111t
[|4+-=--- : Control of serial array unit 0 input clock */

/||| : O : Stops input clock supply. */
i * SFR used by the serial array unit 0 cannot be written. */
N * The serial array unit O is in the reset status. */

|l : 1 : Supplies input clock. */

N * SFR used by the serial array unit 0 can be read and written. */
11
||| |4------ : Control of serial array unit 1 input clock */

/|Il] : 0 : Stops input clock supply. */
N * SFR used by the serial array unit 1 cannot be written. */
Al * The serial array unit 1 is in the reset status. */

|| : 1 : Supplies input clock. */

Al * SFR used by the serial array unit 1 can be read and written. */
|
|| 4------- : Control of serial interface IICA input clock */

/||| : O : Stops input clock supply. */
Al * SFR used by the serial interface IICA cannot be written. */
Al * The serial interface IICA is in the reset status. */

/||| - 1 : Supplies input clock. */

Al * SFR used by the serial interface IICA can be read and written. */
||t
/|4 : Control of A/D converter, operational amplifier, and voltage reference input clock */

/|| : 0 : Stops input clock supply. */

Al * SFR used by the A/D converter, operational amplifier, and voltage reference cannot be
written. */

Al * The A/D converter, operational amplifier, and voltage reference is in the reset status. */

/|| : 1 : Supplies input clock. */

Al * SFR used by the A/D converter, operational amplifier, and voltage reference can be
read and written. */

|

[¥|4mmmmmmem : Control of D/A converter input clock */

/*] - 0 : Stops input clock supply. */

Al * SFR used by D/A converter cannot be written. */

| * The D/A converter is in the reset status. */

/*] : 1 : Supplies input clock. */
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7 * SFR used by the D/A converter can be read and written. */
1
[* 4= : Control of real-time counter (RTC) input clock */

/*: 0 : Stops input clock supply. */

I * SFR used by the real-time counter (RTC) cannot be written. */
I * The real-time counter (RTC) is in the reset status. */
/*: 1 : Supplies input clock. */
/* * SFR used by the real-time counter (RTC) can be read and written. */
* */
/ Initialization of timer */
r* */
TPSOL = 0b00000010; /* Timer Clock Select Register 0 */

/*|[|[++++--- : Selection of operation clock (CK00) */
[*+++4--mm- : Selection of operation clock (CK01) */
/*:0000: CKOm = fCLK */
/*:0001:CKOm = fCLK/2 */

/*:0010:CKOm = fCLK/2/2 */

/*:0011: CKOm = fCLK/2/3 */

/*:0100: CKOm = fCLK/2"\4 */
/*:0101:CKOm = fCLK/275 */
/*:0110:CKOm = fCLK/276 */
/*:0111:CKOm = fCLK/2/7 */

/*:1000: CKOm = fCLK/278 */

/*:100 1 : CKOm = fCLK/279 */
/*:1010:CKOm = fCLK/2AM0 */
/*:1011:CKOm = fCLK/2A11 */
/*:1100:CKOm = fCLK/2M2 */
/*:1101:CKOm = fCLK/2AM3 */
/*:1110:CKOm = fCLK/2AM4 */
/*:1111:CKOm = fCLK/2M5 */

* m=0,1%

/* CHO:for timing */

TMROO = 0b0000000000000000; /* Timer Mode Register 00 */
NN ++++--- : [1]Operation mode of channel 0 */
NN [2]Count operation of TCR */
PN [3]Independent operation */
PN [4]Setting of starting counting and interrupt */
NN = 000 0 : [1]interval timer mode */
I [2]Counting down */
T [3]Possible */
(T [4]Timer interrupt is not generated */
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when counting is started */
(timer output does not change, either). */
*/
:00 01 :[1]interval timer mode */
[2]Counting down */
[3]Possible */
[4]Timer interrupt is generated */
when counting is started */
(timer output also changes). */
*/
:0100:[1]Capture mode */
[2]Counting up */
[3]Possible */
[4]Timer interrupt is not generated */
when counting is started */
(timer output does not change, either). */
*/
:0101:[1]Capture mode */
[2]Counting up */
[3]Possible */
[4]Timer interrupt is generated */
when counting is started */
(timer output also changes). */
*/
: 011 0:[1]Event counter mode */
[2]Counting down */
[3]Possible */
[4]Timer interrupt is not generated */
when counting is started */
(timer output does not change, either). */
*/
:1000:[1]One-count mode */
[2]Counting down */
[3]Impossible */
[4]Start trigger is invalid */
during counting operation. */
At that time, interrupt */
is not generated, either. */
*/
2100 1:[1]0One-count mode */
[2]Counting down */
[3]Impossible */
[4]Start trigger is valid ¥/
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FINTTNE during counting operation. */

ZNININ At that time, interrupt */

NN is also generated. */

ZUTIE7

ZMNINI = 1100 : [1]Capture & one-count mode */

I [2]Counting up */

T [3]Possible */

NN [4]Timer interrupt is not generated when counting is started */
I (timer output does not change, either). */
ZNITNITT Start trigger is invalid */

ZTTIE during counting operation. */
NN At that time interrupt */

ZNNNIN is not generated, either. */
111111111110

PN = Other than above : Setting prohibited */

11111111111l

AT : Be sure to set 00 */

11111111

T : Selection of TI00 pin input signal, */

NN fSUB/2, fSUB/4, or INTRTC1 valid edge */
NI (the timer input used with channel 0 */
ZNINI is selected by using TISO register). */

Il - 0 0 : Falling edge */
Il = 0 1 : Rising edge */

I = 1 0 : Both edges (when low-level width is measured) */

NN Start trigger: Falling edge, Capture trigger: Rising edge */
NI = 1 1 : Both edges (when high-level width is measured) */

NN Start trigger: Rising edge, Capture trigger: Falling edge */
111111

||| [+++----=----- : Setting of start trigger or capture trigger of channel 0 */

/Il]| : 0 0 0 : Only software trigger start is valid */

N (other trigger sources are unselected). */

|l : 00 1 : Valid edge of TIOO pin input signal, fSUB/2, fSUB/4, or INTRTC1 */
N is used as both the start trigger and capture trigger. */

/[l : 0 1 0 : Both the edges of TIOO pin input signal, fSUB/2, {SUB/4, or INTRTC1 */
N are used as a start trigger and a capture trigger. */

|l : 1 0 0 : Interrupt signal of the master channel is used */

N (when the channel is used as a slave channel */

N with the combination operation function). */

/*|||l] : Other than above : Setting prohibited */

111

||| 4--mmmmmmmm e : Selection of slave/master of channel 0 */

/Il : 0 : Operates as slave channel with combination operation function. */
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/|l] : 1 : Operates as master channel with combination operation function. */

|

[¥|[|4==mmmmmmmmmmme : Selection of count clock (TCLK) of channel 0 */

/*||| : 0 : Operation clock MCK specified by CKS00 bit */

/||| : 1 : Valid edge of input signal input from TI0O pin, fSUB/2, {SUB/4, or INTRTC1 */

Al (the timer input used with channel 0 is selected by using TISO register). */
|

[¥|pmmmmmmmm e : Be sure to set 00 */

1%

[Fpmmmmmm e : Selection of operation clock (MCK) of channel 0 */

/*: 0 : Operation clock CKOO set by TPSO register */
/* 1 : Operation clock CKO1 set by TPSO register */

/* CK0O = fCLK/2A3 = 5MHz -> 10ms = 0.2[us/clk] * 50000[count] */
TDRO0O = (50000 - 1);  /* set interval time to 10 ms */

TMMKOO = 1; /* disable interrupt */
TSOL.0=1; /*start TAUO CHO */

}
I* */
/* Module: fn_InitPort
*/
/* Description: Setting of 1/0O ports */
/ parameter: --
*/
I return -
*/
r* */
static  void fn_InitPort(void)
{
/* */
A Ports configuration for digital input and output */
* */
ADPC = 0b00010000; /* A/D Port Configuration Register */

/*|||+++++--- : Analog input (A)/digital /O (D) switching */

A + ANI15/AVREFM/P157 */

M - | +-+-+ ANI10/P152 - ANI8/AMP2+/P150 */

M - | ||| +-+-+-+-+-+-+-+--- ANI7/AMP20/P27 - ANIO/AMP0-/P20 */

50

/l:00000:AAAAAAAAAAAAY
/Il:00001:AAAAAAAAAAADY
/Il:00010:AAAAAAAAAADD?Y
/Il:00011:AAAAAAAAADDDY
/Il:00100:AAAAAAAADDDD?*
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/*
/*

/*

/*
/*

/*

/l:00101:AAAAAAADDDDD?*
/l:00110:AAAAAADDDDDD Y
/l:00111:AAAAADDDDDDD ¥
/Il:01000:AAAADDDDDDDDY
/l:01001:AAADDDDDDDDD?Y
/l:01010:AADDDDDDDDDD*
/l:01111:ADDDDDDDDDDD?¥
/Il:10000:DDDDDDDDDDDD ¥
N

A : Be sure to set 000 */

*/

Setting of Port 0
*/
*/

PO = 0b00000000; /* Set PO0-P02 Qutput latch to Low */
PMO = 0b11111000; /* Set PO0-PO2 to output port */
/* P0O0-P02:Unused */

*/
Setting of Port 1

*/
*/

/*

P1 0b00000000; /* Set P10-P17 Output latch to Low */
PM1 = 0b00000000; /* Set P10-P17 to output port */
/* P10-P15:Unused */

*/

/*

/*

Setting of Port 2
*/

/*

*/
P2 = 0b00000000; /* Set P20-P27 Output latch to Low */
PM2 = Ob11111111; /* Set P20-P27 to input port */

/* P20-P27:Unused */

*/

/*

/*

Setting of Port 3
*/
*/

P3 = 0b00001000; /* Set P30-P32,P34 Output latch to Low */
/* Set P33 Output latch High */
PM3 = 0b11100000; /* Set P30-P34 to output port */

/* P30-P34:Unused */
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/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

52

*/

Setting of Port 4

*/
*/

P4 =
PM4 =

0b00000000; /* Set P40-P41 Output latch to Low */
0b11111100; /* Set P40-P41 to output port */
/* P40-P41:Unused */

*/

Setting of Port 5

*/
*/

P5 =
PM5 =

0b00000000; /* Set P50-P57 Output latch to Low */
0b11110000; /* Set P50-P57 to output port */
/* P50-P57:Unused */

*/

Setting of Port 6

*/

P6 =
PM6 =

*/
0b00000000; /* Set P60-P61 Output latch to Low */
0b11111100; /* Set P60-P61 to output port */

/* P60-P61:Unused */

*/

Setting of Port 7

*/
*/

P7 =
PM7 =
PU7 =

0b00000000; /* Set P70-P77 Output latch to Low */
0b00011111; /* Set P70-P74 to input port, P75-P77 to output port */
0b00011111; /* P74-70 on-chip pull-up resistor connected */

/* P70-P74:key input port */
/* P75-P77:Unused */

*/

Setting of Port 8

*/
*/

P8 =
PM8 =

0b00000000; /* Set P80-P88 Output latch to Low */
0b00000000; /* Set P80-P88 to output port */
/* P80-P88:Unused */
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/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

*/
Setting of Port 9
*/
*/
P9 = 0b00000000; /* Set P90-P97 Output latch to Low */
PM9 = 0b00000000; /* Set P90-P97 to output port */

/* P90-P97:Unused */

*/
Setting of Port 10
*/
*/
P10 = 0b00000000; /* Set P100-P102 Output latch to Low */
PM10 = 0b11111000; /* Set P100-P102 to output port */

/* P100-P102:Unused */

*/
Setting of Port 11
*/
*/
P11 = 0b00000000; /* Set P110-P111 Output latch to Low */
PM11 = 0Ob11111100; /* Set P110-P111 to output port */

/* P110-P111:Unused */

*/
Setting of Port 12
*/
*/
P12 = 0b00000000; /* Set P120 Output latch to Low */
PM12 = Ob11111110; /* Set P120 to output port */

/* P120-P124:Unused */
/**P121-P124:Input port */

*/
Setting of Port 13
*/
*/
P13 = 0b00000000; /* Set P130 Output latch to Low */

/* P130:Unused */

*/

Setting of Port 14

*/
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/* */

P14 = 0b00000000; /* Set P140-P147 Output latch to Low */

PM14 = 0b00000000; /* Set P140-P147 to output port */

/* P140-P147:Unused */
r* */
I Setting of Port 15
*/

I* */

P15 = 0b00000000; /* Set P150-P152,P157 Output latch to Low */

PM15 = Ob11111111; /* Set P150-P152,P157 to input port */

/* P150-P152,P157:Unused */
}
/* */
/* Module: fn_InitLvi
*/
/* Description: Ensures 2.7V to the power supply voltage */
/[ parameter: --
*/
I return -
*/

r* */
static  void fn_InitLvi(void)
{

unsigned char ucCounter; /* counter */

/* setting of Low-Voltage Detector */

LVIMK =1; /* disable LVI interrupt */

LVISEL =0; /* detects level of VDD */

LVIS = 0b00001001; /* Low-Voltage Detection Level Select Register */

54

/*||||[++++--- : Detection level */
] : 0000 : VLVIO (4.22V) */
/l:0001:VLVIT (4.07V) */
l]:0010:VLVI2 (3.92V) */
F]:0011:VLVI3 (3.76V) */
l||:0100:VLVI4 (3.61V)*/
M| :0101:VLVI5 (3.45V) */
] :0110:VLVI6 (3.30V) */
0111 :VLVIZ (3.15V) ¥/
] :1000:VLVI8 (2.99V) */
1001 :VLVI9 (2.84V) */
M|l 1010:VLVIHO (2.68V) */
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Al :1011:
Fl:1100:
Ml :1101:

VLVI11 (2.53V) */
VLVI12 (2.38V) */
VLVI13 (2.22V) */

)
M1 110:VLVH4 (2.07V) */
HAl:1111:VLVH5 (1.91V) */

|1l

[ pmmmnman : Be sure to set 0000 */
LVIMD =0; /* generates an internal interrupt signal when detect the low-voltage */
LVION =1; /* enables low-voltage detection operation */

/* software to wait for the operation stabilization time (over 10us) */
for(ucCounter = 0; ucCounter < 4; ucCounter++){

NOP();

/* wait for VDD to become VLVI or more */

while(LVIF){
NOP();

}

LVION =0; /* disables low-voltage detection operation */
}
r* */
/* Module: main

*/

/* Description:

Main process

*/
r* parameter: --
*/
A return -
*/
/* */
void main(void)
{
r* */
A Initialization of variables */
/* */

bEventKeyOn = CEVENT_OFF;
ucKeyCode = CKEY_OFF;
ucOldKeyCode = CKEY_OFF;
ucChatterKey = CKEY_OFF; /* initialize chattering key code */
ucChatterCounter = CCHATTERCOUNT;

/* initialize key on event flag */
/* initialize key code */

/* initialize old key code */

/* initialize chattering counter */
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/* */
/* */
/* Main Loop */
* */
r* */
while(1){
if(TMIFO0){
TMIFOO = 0;
bKeySenseReq = 1; /* key sense request ON */
}
fn_KeyProcessing(); /* key process */
r* */
/ The main processing writes here */
/ if there is something */
r* */
/ /
}
}
r* */
/* Module: fn_KeyProcessing
*/
/* Description: Key sense and place key on event
r* parameter: --
*/
I return  : key code(ucKeyCode)
*/
I key on event(bEventKeyOn)
*/
/*
*/
I/ P7 key conection bit:76543210
*/
/*
*/
/*
*/
/*
*/

56

[lHHlll+---Key0
[lHll|-+----Key1
[lI[]+-----Key2
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r* [l||+------Key3
*/
I (I — Key4
*/
A e no key
*/
/* */
static  void fn_KeyProcessing(void)

{

unsigned char work;

/ /
/* key sense process */
if(bKeySenseReq){

/* key sense request on */
bKeySenseReq = 0; /* clear key sense request */
work = (P7 & 0x1f); /* get key return data */
if(ucChatterKey == work){
ucChatterCounter--; /* remove noise */
if(ucChatterCounter == 0){ /* noise removal completion */

ucChatterCounter = CCHATTERCOUNT; /* noise remove counter initialize */

/* set Key Code */
switch(ucChatterKey){
case 0b00011111:
ucKeyCode = CKEY_OFF; /* all key off */

break;

case 0b00011110:
ucKeyCode = CKEY_O; /* key0 */

break;

case 0b00011101:
ucKeyCode = CKEY_1; /* key1 */

break;

case 0b00011011:
ucKeyCode = CKEY_2; /* key2 */

break;

case 0b00010111:
ucKeyCode = CKEY_3; /* key3 */

0oooooooooono U20031JJ1VOAN

57



OOA ODOOODODOODOO

break;

case 0b00001111:
ucKeyCode = CKEY_4; /* key4 */

break;

I/ */
/* if you need any combined key process, */

/* add "case" with combination of bits here */

/* */

default:
ucKeyCode = CKEY_OFF; /* all key off */
break;

elsef
/* restart key sense */

ucChatterKey = work; /* get KR */

ucChatterCounter = CCHATTERCOUNT; /* noise remove counter initialize */
}
}
/* place key on event */
/ /

bEventKeyOn = CEVENT_OFF; /* clear key on event */

if(ucKeyCode != ucOldKeyCode){
/* a key turns into ON from OFF, turn on a key ON event flag */
if(lucKeyCode != CKEY_OFF){
bEventKeyOn = CEVENT_ON; /* set key on event */

}
ucOldKeyCode = ucKeyCode; /* save key code */
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