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0 1 [} 0 VoD 3.61+ 0.1 VO “'2
0 1 0 1 Viwsd 3.45+ 0.1 vO “'
0 1 1 0 VivieD 3.30+ 0.1 vO "'
0 1 1 1 Vw0 3.15+ 0.1 vO "'
1 0 0 0 Vivied 2.99+ 0.1 vO ™'
1 0 0 1 Vel 2.84+ 0.1vO "™
1 0 1 0 Vol 2.68+ 0.1 vO "'
1 0 1 1 Vw0 2.53+ 0.1 vO “!
1 1 0 0 Vw0 2.38+ 0.1 VO “'
1 1 0 1 Viwrsd 2.22+ 0.1 VO ™'
1 1 1 0 Ve 2.07+ 0.1 vO “!
1 1 1 1 Viwrsd 1.91+ 0.1 VO “'

O1. gboboooooobooobooboooo
2. gbobobooooboobooboboboooo
3. gboboboboooobooboobobobooooo

oo1. 000470000 0 OOOOOO0OOOO
2 00O0OO0OOOO0OO00OOOOOOOOOOOOLWVIODOOOOOOOOOOOOLWVISODOODDODO
00o00o000DOo00bOOo000ooOO00ooOO0oooOooOooDoO* OBER” ODODODOOOODOOO

gboboooooboobobaonb
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003 LvisooboooooooooooOooobooooooooobooooo

OLwwvoooooooooooo

O LVIDOOOOOLVION=0O0O

Lvisbooooooooo
gooooooooowviMb=00000000OO
LvioOOooDoDoOOoOoDOoOOoOLVIMK=100
LviDOOODOOOLVION =100
LvioooooDoooooooooLwwviIMK=000OOOoOoLwLviDooooowviiFbooooooo
gboboboooobooboboboboboboooooboo

O 0o o o o

0 0JoboboooooogLwLviMD=00000000DOOOODODOO
O LviODOOoOoODOOoOOOo0ODOoOOOLVIMK=100
O 0bDooOoooogoowviMb=0000000D0
O Lvisoooooooooo
O LviDoooooooooooooLwwVviMK=ooooooLwvisooooooooLwviFooood
gboboooooboobobobooooooooboboboo

4 0DOO0ODOOOOODDOOOEXLVIDDOOODOOOOOOOOVevOOODOOODODOOOO
LvisoCoooooooo

oo gboboboboooooboobooboboboboooooo

00o0oooooooono U20032JJ1VOAN
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gbobooooooobobobooooobooobooboboboboooboobooboboboooboooboo

Oo100oooooo
gboobooboboooobooooooboooobooboo

tes an internal interrupt s1gnal when datact the Jow- voltage

MOV LVIS, #00000100By  ; Low- -Voltage D oooooooooooo

eI 000000000500

110 O 00oa ////>f* — - —
0000odd Vi
; software to wait for 1361 01VOOOO
; the operation stabilization tiIrTé""(’IUmj—fmrIﬁfIﬁﬁm pulse width (200us)
MOVW AX, #700 ; set— T (lclk)
JCHK300: DDDDDDDDDDDDD
DECW AX DDDDDDDDDDDDDD \ (lclk)
CMPW AX, DDDDDDDDDDDDD/' (1clk)
BNZ $JCHK300 _2wsbooo (2c1k/4clk)
SET1 LVIIF @ T for set Vdd Mode
EI ooooooooao
oooooooa
godobooooboooooooooooooooon
CLRILVION—  ; disables low-voltage det/é/D ooooo D [I \
MOV LVIS, #00001001B ) Low- Voltage Detectlon L oooo /
I T 000000 Ve .
LI — 1284+ 01VODOOO

0ooooooo T ,
SET1 LVIONg | oooo es low-voltage detection operation

; software to wait— — T

—— — I

— D00D000D000O00
\_ booooooooo /

; the operation stabilization time/l//lj O0o0oooooooo D\\ZOOus)

MOVW AX, #700 i set 0Mooobooboooooa ‘
JCHK100: goooooooooogag

DECW AX e —_ 210“ sdaoono /Cﬂ{)

CMPW AX, #0 ;T (lclk)

BNZ $JCHK100 ooooooooo ? , No (2clk/4clk)

Q] goooooo If)g
CLR1 LVIIF 477/””””””/7// —e=w—— —vx 1hterrupt request flag
SET1 LVIMD i generat—— ~ “=get signal when detect the low-voltage

00o0oooooooono U20032JJ1VOAN
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gboboboboooboobooobooboboboboo

LVIMD = 0; / *qenerates an internal 1nterrupt signal when detect i‘—hﬂlmA\IAthage*/
LVIS = 0b00000100; * Low- Voltage Detectlon I( goooooooooog >

_— —

gooooooooon

’/DDDDDDVM4 - -
L/ ot 13.61+ 01VO 000 e

/* software to wait for */
/* the operation stabilization time (10us) + minimum pulse width (200us) */
for (ushWwaitCounter = 0; ushWaitCounter < 400; ushWaitCounter++) {

NOP () ;

b [

T
LVIIF = 1; ¢ _/* set ILVIIF for set /DDDDDDDDDDDDD
oooooooooooood

DDDDDDDDD> \\ 0000000000000 /
000000000 20us0000

goboboboboooooooobooooboboo

LVION = 0;< /* disables low-voltage detection operation */ nooooo
LVIS = 0b00001001;y /* Low-Voltage Detection Level Select Rec ooooo [I)

000000 Vive
1284+ 01VOOOO

[TT10 O 00C -
LVION = 1; @/* ooooo D\\tage detection operation */
/* software to ooooono */

/* the operation Stawzw=wzation time (10us) + minimum pulse width(200us) */
for (ushWaitCounter = 0; ushWaitCounter < 420; ushWaitCounter++) {

NOP () ;

3
LVIIF = 0;

/* clear LVI interrupt request flag */ —
LVIMD = 1;, /*génerates an internal reset signal m gooooooooo
\ gooooooooood

DEID[ID[ID[I gboooooooboobd
gboobooooo D[ID[I21OUSEIDEID

/ DDDDDDDDDDD\\\,»,, S

00o0oooooooono U20032JJ1VOAN



040 0OOOOOOOO
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gbobooooobooboboboooooon
gbobobooooboobobobobooooboooboobobobo

0 D00D0000000D00O00LWVIFOODO00010000000000000000000

0 000D0D00000LWIFOOOOO00000V,,0000000V,,00000000V,,0000000V,,C
000000000000000000
Dad 00000V, 0000000V, 0000000000000000000
ObODODODOO0OV,, 0000000V, 00000000000000USBO00

SDETECTVDD:
e BF LVIIF, S$JDTCT900 ; low voltage detect ? , No
CLR1 LVIIF ; clear LVI interrupt request flag
Dxéi:;:j:i:: CLR1 FVDDUSB ; the power supply from battery
3 MOV1 CY, LVIF ; get VDD level
i SKC ; VDD >= VLVI ? No
K?)fﬁﬁﬁfjﬁi SET1 FVDDUSB ; the power supply from USB
JDTCT900:
RET

coooooooboooOoOopoOoobooobooog

static wvoid fn_DetectVvdd (void)
{

1f (LVIIF){
/* low voltage detect */
LVIIF = 0; /* clear LVI interrupt request flag */

if (LVIF){/* VDD < VLVI */

bvddMode = CVDD_BATTERY;/* the power supply from battery */
}
elsef /* VDD >= VLVI */

bvddMode = CVDD_USB; /* the power supply from USB */

00o0oooooooono U20032JJ1VOAN 19
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4.4 JO00O0OODOODODOOOOOO

SCHECKVDD:
o | INC RTIMINGCNT ; timing count
| CMP RTIMINGCNT, #10 ; VDD check timing ?
BC SJCHK900 ;. No
MOV RTIMINGCNT, #0 ; initialize counter
9 LVI setting for checking VDD ,
o | CLR1 LVION ; disables low-voltage detection operation
MOV LVIS, #00001001B ; Low-Voltage Detection Level Select Register
;||| |++++--- : Detection level
AR 0000 : VLVIO (4.22V)
AN 0001 : VLVIL (4.07V)
AN 0010 : VLVI2 (3.92V)
AN 0011 : VLVI3 (3.76V)
AN 0100 : VLVI4 (3.61V)
AN 0101 : VLVI5 (3.45V)
AN 0110 : VLVI6 (3.30V)
AN 0111 : VLVI7 (3.15V)
AN 1000 : VLVI8 (2.99V)
AN 100 1 : VLVI9 (2.84V)
AN 1010 : VLVI10 (2.68V)
AN 1011 : VLVI11 (2.53V)
AN 1100 : VLVI12 (2.38V)
AN 1101 : VLVI13 (2.22V)
AN 1110 : VLVI14 (2.07V)
AN 1111 : VLVI15 (1.91V)
il
P+t —————— : Be sure to set 0000
20 000000000000 U20032JJ1VOAN

gbobooooobooboboboooooon
gbobobooooboobobobobooooboooboobobobo

gbobobooobooooobooboobobobobooobooboobobobbbobobobOoDOoo
gboooooooooboon
ooo0o0o0ooO0ooo0o0oo0ooo0ooobooobOooboOobooO284+s01VOOODOoOoOOODOOD
gboboooooooboobaobo
goboooobooooooobbooobooobbOosoop sooooobooobooobbooooooD
gobobogooooooboboobooooobobooooboobobDoboooboboboboobobOoD
oon
ooo0oO0oooO00oo0o0oo0oooOoOooOoOoobOoobDoOooDooOosseix0lVOOOOODOOODOOD
gboboooooooboobobobo
gboboooooooboboboooobobooobooobobooboooboobOoboboooboon
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SET1

; software to wait for

; the operation stabilization time (10us) + minimum pulse width (200us)
MOVW AX, #700 ; set counter (1lclk)
JCHK100:
DECW AX 5 (1clk)
CMPW AX, #0 5 (lclk)
BNZ SJCHK100 ; finished waiting ? , No (2clk/4clk)
CLR1 LVIIF ; clear LVI interrupt request flag
SET1 LVIMD ;generatesaninternal reset signal whendetect the low-voltage

; software to wait for 300us

MOVW
JCHK200:
DECW
CMPW
BNZ

low-voltage
MOV

’

’

7

7

7

7

7

’

’

’

’

’

’

’

’

’

’

’

| || | #++++--- : Detection level
||| 0000 : VLVIO (4.22V)
||| 0001 : VLVI1L (4.07V)
||| 0010 : VLVI2 (3.92V)
||| 0011 : VLVI3 (3.76V)
||| 0100 : VLVI4 (3.61V)
||| 0101 : VLVI5 (3.45V)
||| 0110 : VLVI6 (3.30V)
||| 0111 : VLVI7 (3.15V)
||| 1000 : VLVI8 (2.99V)
||| 1001 : VLVI9 (2.84V)
||| 1010 : VLVI1O (2.68V)
||| 1011 : VLVI11 (2.53V)
||| 1100 : VLVI12 (2.38V)
||| 1101 : VLVI13 (2.22V)
||| 1110 : VLVI14 (2.07V)
||| 1111 : VLVI15 (1.91V)
|11

FhPPoc=c=o= Be sure to set 0000

LVION ; enables low-voltage detection operation

(more than minimum pulse width)

AX, #1000 ; set counter (1lclk)
AX 5 (1clk)
AX, #0 g (1clk)
SJCHK200 ; finished waiting ? , No (2clk/4clk)

LVIMD ; generates an internal interrupt signal when detect the

LVIS,#00000100B ; Low-Voltage Detection Level Select Register

00o0oooooooono U20032JJ1VOAN 21
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; software to wait for
; the operation stabilization time (10us) + minimum pulse width (200us)

(a)] MOVW AX, #700 ; set counter (1clk)
{| JCHK300:
DECW AX 8 (1clk)
CMPW AX, #0 8 (1clk)
,,,,,,,,,,,,,,,,,,,,,,, BNZ SJCHK300 ; finished waiting ? , No (2clk/4clk)
(b) { - SET1 LVIIF ; set LVIIF for set Vdd Mode

JCHK900:
RET

00o0oooooooono U20032JJ1VOAN



040 0OOOOOOOO

coopoOooOooOoOoOoOoOOOOOODOOOOOOC

static wvoid fn_CheckVvdd (void)

{
ucTimingCounter++; /* timing count */
if (ucTimingCounter >= 10) {
ucTimingCounter = 0; /* initialize counter */
/* ____________________________________ */
7% LVI setting for checking VDD i/
/* ____________________________________ */
LVION = 0; /* disables low-voltage detection operation */
LVIS = 0b00001001; /* Low-Voltage Detection Level Select Register */
/*||||++++--- : Detection level */
/*[|]] £ 0000 : VLVIO (4.22V) */
/*I]]] £ 0001 : VLVIL (4.07V) */
/*[|]] £ 0010 : VLVI2 (3.9 V) */
/] 0011 : VLVI3 (3.76V) */
/] 0100 : VLVI4 (3.61V) &/
/*I]]] + 0101 : VLVI5 (3.45V) */
/*I]]] : 0110 : VLVI6 (3.30V) */
/*I]]] £ 0111 : VLVI7 (3.15V) */
/*[]]] + 100 0 : VLVI8 (2.99V) */
/] 1001 : VLVI9 (2.84V) */
/¥[]]] + 1010 : VLVILO (2.68V) */
/x| 1011 : VLVILL (2.53V) */
/¥[]]] : 1100 : VLVIL2 (2.38V) */
/1] : 1101 : VLVI13 (2.22V) */
/1] = 1110 : VLVI14 (2.07V) */
/5] 1111 : VLVI15 (1.91v) */
AN
[ Spre=ssmss : Be sure to set 0000 */
LVION = 1; /* enables low-voltage detection operation */
/* software to wait for =/

/* the operation stabilization time(10us) + minimum pulse width(200us) */

for (ushWaitCounter = 0; ushWaitCounter < 420; ushWaitCounter++) {

NOP () ;
}
LVIIF = 0; /* clear LVI interrupt request flag */
LVIMD = 1; /* generates an internal reset signal when detect the

low-voltage */

/* ____________________________________ */
7% wait for reset generation &y
/* ____________________________________ */

/* software to wait for over 300us (more than minimum pulse width)
for (ushWaitCounter = 0; ushWaitCounter < 600; ushWaitCounter++) {
NOP () ;

*/

00o0oooooooono U20032JJ1VOAN
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*/

/‘k ____________________________________ */
A LVI setting for VDD detection */
/‘k ____________________________________ */

LVIMD=0; /*generatesaninternal interruptsignal whendetect thelow-voltage

LVIS = 0b00000100; /* Low-Voltage Detection Level Select Register */
/*||||++++--- : Detection level */
/] 0000 : VLVIO (4.22V) */
/] 0001 : VLVIL (4.07V) */
/] 0010 : VLVI2 (3.92V) */
/] 0011 : VLVI3 (3.76V) */
/] 0100 : VLVI4 (3.61V) */
/] 0101 : VLVI5 (3.45V) */
/] 0110 : VLVI6 (3.30V) */
/] 0111 : VLVI7 (3.15V) */
/] 1000 : VLVI8 (2.99V) */
/] 1001 : VLVI9 (2.84V) */
/] 1010 : VLVI1O (2.68V) */
/] 1011 : VLVI1l (2.53V) */
/] 1100 : VLVI12 (2.38V) */
/] 1101 : VLVI13 (2.22V) */
/] 1110 : VLVI14 (2.07V) */
/] 1111 : VLVI15 (1.91Vv) */
/T >/

/* ettt ———— : Be sure to set 0000 */

/* software to wait for =

/* the operation stabilization time(10us) + minimum pulse width(200us) */

for (ushWaitCounter = 0; ushWaitCounter < 400; ushWaitCounter++) {
NOP () ;

}

LVIIF = 1; /* set LVIIF for set Vdd Mode */

00o0oooooooono U20032JJ1VOAN
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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

26 00o0oooooooono  U20032JJ1VOAN
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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

00o0oooooooono U20032JJ1VOAN
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DS 60H
STACKTOP:

; Local constants ;

; Local variables ;

DMAIN  DSEG SADDR
RTIMINGCNT: DS 1 ; timing counter for VDD drop check

DBMAIN BSEG UNIT
FVDDUSB DBIT ; Power supply mode (O:Battery(3V), 1:USB(5V))

XMAIN  CSEG UNIT

PUBLIC IRESET

IRESET:
; Disable all interrupts ;
DI
; Set register bank ;
SEL RBO ; use register bank 0
; Set stack pointer ;
MOVW SP, #LOWW STACKTOP

28 00o0oooooooono U20032JJ1VOAN
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; Initialization of port ;
CALL TISINITPORT
; Low-voltage detection ;
CALL FISINITLVI ; ensures 2.7V to VDD
; Initialization of clock ;
MOV CMC, #01000011B ; Clock Operation Mode Control Register
;I +--- © Control of high-speed system clock oscillation frequency

ST 2 0 2 2 MHz <= fX <= 10 MHz

U 2 1 0 10 MHz < fMX <= 20 MHz

SN

;1111 1++---- : XT1 oscillator oscillation mode selection
;11111 : 00 : Low-consumption oscillation

;1111 = 01 : Normal oscillation

;I 2 1 x - Super-low-consumption oscillation

;11 x = don™t care

sHH+-—---- : Be sure to set 0

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

;111 = 0 : [1]Input port mode

1 [2]1nput port

M 1 : [1]XT1 oscillation mode

S [2]Crystal resonator connection

- : Be sure to set 0

B b > [1]EXCLK OSCSEL High-speed system clock pin operation mode
; [2]X1/P121 pin

; [31X2/EXCLK/P122 pin

; 200 : [1]Input port mode

; [2]1[3]Input port

; 0 01 : [11X1 oscillation mode

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

00o0oooooooono U20032JJ1VOAN 29
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; 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 OSMC, #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.
SHIT
| +++++——-—- : Be sure to set 00000
|
R : 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.)
; o 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. *;

MoV CKC, #00010000B ; System Clock Control Register
;|| +++++-—- : Selection of CPU/peripheral hardware clock (fCLK)

;] 1 :00x000 : fIH

;) :00x001 : fIH/2 (default)
;11 :00x010 : fIH/272

;11 :00x011: fIH/273

;11 :00x100 : fIH/2M

;)1 00x101: FIH/275
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: Other than above : Setting prohibited

X = don"t care

;)1 :01x000 @ fMX
;) 01x001 @ fMX/2
;)1 01x010 - fMx/272
;1 01 x011 : fux/273
;)1 01 x100 - fMX/27M4
Pl 01 x101: fux/275
;] - 1 x0xxx - fSUB

] : 1 x1xxx : fSUB/2

I

I

I

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

e E 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 CLS, $HRST100 ; No
BF MCS, $HRST100 ; No

SET1 HIOSTOP ; internal high-speed oscillation stopped

MoV OSTS, #00000111B ; Oscillation Stabilization Time Select Register
;1 |++++--- = Oscillation stabilization time selection
;1] -0 1 278/1X
M - 1 2N9/1X
M - 1 27M0/1FX
M - : 2M1/X
M 1 2MN13/1X
M - 1 27N15/1X
I : 1 2M1T7/8X
M - 1 27M18/1X
L

B - Be sure to set 0000

_ B P P, O O O
, P, O O KB kB O O
m O B O B O L, O

MOV PERO, #00000001B ; Peripheral Enable Register 0
;I +--- © Control of timer array unit O input clock
L] ;O @ Stops input clock supply.
ST * SFR used by timer array unit 0 cannot be written.

ST * Timer array unit O is in the reset status.
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SHHHHEID 2 1 Supplies input clock.

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

;HHT11+#---- : Control of timer array unit 1 input clock

;1] = O - Stops input clock supply.

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

L] 2 1 Supplies input clock.

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

U+ : Control of serial array unit 0 input clock

;1111 = 0 = Stops input clock supply.

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

1] 2 1 2 Supplies input clock.

sHIH * SFR used by the serial array unit 0 can be read and written.
U

- : Control of serial array unit 1 input clock

;111 = 0 : Stops input clock supply.

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

;11 - 1 : Supplies input clock.

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

s+ : Control of serial interface I1CA input clock

;1] : 0 : Stops input clock supply.

S * SFR used by the serial interface I11CA 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
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.

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

a1

J|H-------- : Control of D/A converter input clock
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| - 0 : Stops input clock supply.
| * SFR used by D/A converter cannot be written.
| * The D/A converter is in the reset status.
;1 - 1 : Supplies input clock.
| * SFR used by the D/A converter can be read and written.
|
R : 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.
; o1 : Supplies input clock.

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

; Initialization process ;
MOV RTIMINGCNT,#9 ; initialize counter for timing of checking VDD
; Main Loop ;
MMAIN:
CALL T1SCHECKVDD ; check the VDD voltage drop
CALL T1SDETECTVDD ; detect VDD mode

BF FVDDUSB,$LMAIN10O ; VDD is USB ? , No
CLR1 P3.3 ; LED ON
BR LMAIN200

LMAIN100:;VDD is battery

SET1 P3.3 ; LED OFF
LMAIN200:
* * -
0* The main processing writes here *;
e if there is something *;
* *
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=kkhkhkkkhkhkhkkhkhkhkkhkhkhkhkhkhkkhkhkkhkkhhkhhkhkkhhkhkkhhkhkhhkkhkhhkkhkhhkkikhkhkkik-
’ ’

BR MMAIN ; continue main process
; Module: SINITPORT ;
; Description:  Setting of 1/0 ports ;
; parameter: -- ’
; return : -- ;
SINITPORT:
; Ports configuration for digital input and output
MOV ADPC, #00010000B ; A/D Port Configuration Register
;11| +++++--- - Analog input (A)/digital 1/0 (D) switching
I : o AN115/AVREFM/P157
I : | +-+-t-mmmmm - AN110/P152 - ANI8/AMP2+/P150

JIE | || | +-+-+—+—+—+—+—+--= ANIT/AMP20/P27 - AN10/AMPO-/P20

Il 00000 :AAAAAAAAAAAA
Il 00001 :AAAAAAAAAAAD
Il 00010:AAAAAAAAAADD
111 00011 :AAAAAAAAADDD
111 00100:AAAAAAAADDDD
Il 00101 :AAAAAAADDDDD
Il c00110:AAAAAADDDDDD
Il 00111 :AAAAADDDDDDD
]Il :01000:AAAADDDDDDDD
111 01001 :AAADDDDDDDDD
111 :01010:AADDDDDDDDDD
i1l 01111:ADDDDDDDDDDD
I 010000:DDDDDDDDDDDD
S
jHH———— : Be sure to set 000
; Setting of Port 0
MOV PO, #00000000B ; Set P00-P02 Output latch to Low
MoV PMO, #111110008 ; Set PO0-P02 to output port

; P00-P02:Unused
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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

MoV P2, #00000000B ; Set P20-P27 Output latch to Low
MoV PM2, #111111118B ; Set P20-P27 to input port
; P20-P27:Unused

MoV P3, #00001000B ; Set P30-P32,P34 Output latch to Low
; Set P33 Output latch High

MoV PM3, #11100000B ; Set P30-P34 to output port
; P30-P32,P34:Unused
; P33:LED(VDD is USB -> ON)

MoV P4, #00000000B ; Set P40-P41 Output latch to Low
MoV PM4, #111111008 ; Set P40-P41 to output port
; P40-P41:Unused

MOV P5, #00000000B ; Set P50-P57 Output latch to Low
MoV PM5, #111100008 ; Set P50-P57 to output port
; P50-P57:Unused

MoV P6, #00000000B ; Set P60-P61 Output latch to Low
MoV PM6, #111111008 ; Set P60-P61 to output port
; P60-P61:Unused
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MoV P7, #00000000B ; Set P70-P77 Output latch to Low
MoV PM7, #00000000B ; Set P70-P77 to output port
; P70-P77:Unused

MoV P8, #00000000B ; Set P80-P88 Output latch to Low
MoV PM8, #00000000B ; Set P80-P88 to output port
; 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

00o0oooooooono U20032JJ1VOAN



OOA ODOOODODOODOO

; Setting of Port 13
MoV P13, #00000000B ; Set P130 Output latch to Low
; P130:Unused
; Setting of Port 14
MoV P14, #00000000B ; Set P140-P147 Output latch to Low
MoV PM14, #00000000B ; Set P140-P147 to output port
; P140-P147:Unused
; Setting of Port 15
MoV P15, #00000000B ; Set P150-P152,P157 Output latch to Low
MoV PM15, #11111111B ; Set P150-P152,P157 to input port
; P150-P152,P157 :Unused
RET
; Module: SINITLVI ;

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

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

; setting of Low-Voltage Detector
SET1 LVIMK ; disable LVI interrupt
CLR1 LVISEL ; detects level of VDD
MOV LVIS, #00001001B ; Low-Voltage Detection Level Select Register

;111 1+#+++--- : Detection level

;1] -0 : VLVIO (4.22V)

M - : VLVI1 (4.07V)

M : VLVI2 (3.92V)

M - : VLVI3 (3.76V)

M - : VLVI4 (3.61V)

o N : VLVI5 (3.45V)

sHHI - 1 VLVI6 (3.30V)

S : : VLVI7 (3.15V)

M - : VLVI8 (2-99V)

O O O O o o o

o B B B O O o o
o B B O O +» B O o
o b O B O B O +» o
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I - 2001 2 VLVI9 (2.84V)

I 1010 : VLVILO (2-68V)

I 1011 @ VLVILL (2.53V)

;11 1100 : VLVI12 (2.38V)

M - 1101 2 VLVILZ (2.22V)

M - 1110 : VLVIL4 (2.07V)

M 21111 2 VLvILS (1.91v)

S

sttt : Be sure to set 0000

SET1 LVION ; enables low-voltage detection operation

; software to wait for the operation stabilization time (over 10us)

MoV B, #10 ; set counter

HRES100:
NOP ; set counter (1clk)
DEC B ; (Iclk)
BNZ $HRES100 ; Finished waiting ? , No  (2clk/4clk)

; wait for VDD to become VLVI or more

HRES300:
NOP
BT LVIF, $HRES300 ; VDD < VLVI? , Yes
CLR1 LVION ; disables low-voltage detection operation
SET1 LVIMD ; generates an internal reset signal when detect the low-voltage
RET
; Module: SCHECKVDD ;
; Description: Check the voltage drop ;
; parameter: -- ;
; return : -- ;
SCHECKVDD:
INC RTIMINGCNT ; timing count
CMP RTIMINGCNT,#10 ; VDD check timing ?
BC $JCHK900 ; No
MOV RTIMINGCNT, #0 ; initialize counter

38

; LVl setting for checking VDD ;
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CLR1
MOV

SET1

LVION
LVIS, #00001001B

-

;M= 0
SHI -
SHI -
SHI -
S -
I :
SHI -
SHI -
SHI -
I -
SHI -
I :
SHI -
SHI -
SHI -
I -
111

P P B P P R P P O O O O O O o

LVION

; software to wait for

- » O O O © P +r P B O O o o

~r 0 O © » » O © P B O O +—r +» O o

- OO r OO »r O b O O B O B+ O +—» o

; disables low-voltage detection operation

; 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)
s VLVIL2 (2.38V)
2 VLVIL3 (2.22V)
2 VLVIL4 (2.07V)
2 VLVIL5 (1.91V)

: Be sure to set 0000

; enables low-voltage detection operation

; the operation stabilization time (10us) + minimum pulse width (200us)

MOVW
JCHK100:
DECW
CMPW
BNZ

CLR1
SET1

AX, #700 ; set counter (1clk)
AX ; (1clk)
AX, #0 ; (1clk)
$JCHK100 ; Finished waiting ? , No  (2clk/4clk)

LVIIF ; clear LVI interrupt request flag

LVIMD ; generates an internal reset signal when detect the low-voltage

; software to wait for 300us (more than minimum pulse width)

MOVW
JCHK200:
DECW
CMPW
BNZ

AX, #1000 ; set counter (1clk)
AX ; (1clk)
AX, #0 ; (1clk)
$JCHK200 ; finished waiting ? , No  (2clk/4clk)
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CLR1 LVIMD ; generates an internal interrupt signal when detect the low-voltage
MoV LVIS, #00000100B ; Low-Voltage Detection Level Select Register

;111 1+#+++--- : Detection level

o L : VLVIO (4.22V)

M - : VLVI1 (4.07V)

1 : 1 VLVI2 (3.92V)

S : 1 VLVI3 (3.76V)

M : : VLVI4 (3.61V)

M - : VLVI5 (3.45V)

M - : VLVI6 (3.30V)

M - T VLVI7 (3.15V)

1 : : VLVI8 (2.99V)

M - : VLVI9 (2.84V)

M - : VLVI10 (2.68V)

M : VLVI11 (2.53V)

M : VLVI12 (2.38V)

M : VLVI13 (2.22V)

o : VLVI14 (2.07V)

M : : VLVI15 (1.91v)

L

B - Be sure to set 0000

 + + + + + + B O O O O O o o

P +  » O O O © P B +» B O o o o
0 O ©O » 0 O ©O » B O O + +» o o
- o B O b O r O B O r O L, o +» o

; software to wait for

; the operation stabilization time (10us) + minimum pulse width (200us)

MOVW AX, #700 ; set counter (1clk)
JCHK300:
DECW AX ; (1clk)
CMPW AX, #0 ; (lclk)
BNZ $JCHK300 ; Tinished waiting ? , No  (2clk/4clk)
SET1 LVIIF ; set LVIIF for set Vdd Mode
JCHK900:
RET
; Module: SDETECTVDD ;

; Description: Detect and set power supply mode ;

; parameter: -- :
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; return : power supply mode(FVDDUSB) ;
SDETECTVDD:
BF LVIIF,  $JDTCT900 ; low voltage detect ? , No
CLR1 LVIIF ; clear LVI interrupt request flag
CLR1 FVDDUSB ; the power supply from battery
MOV1 Cy, LVIF ; get VDD level
SKC ; VDD >= VLVI ? No
SET1 FVDDUSB ; the power supply from USB
JDTCT900:
RET
end
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e mainc OCODOOO
/*

* 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.

*/

/* */
/* #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 */
/* */
/* Extern variables/constants

*/

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

*/
r* */
r* */

/* Global variables

42

00o0oooooooono U20032JJ1VOAN



OOA ODOOODODOODOO

*/
* */
* */
/* Local variables

*/
r* */

unsigned short ushWaitCounter; /* counter for waiting */

unsigned char ucTimingCounter;/* timing counter for VDD drop check */

boolean bVddMode; /* Power supply mode (0:Battery(3V), 1:USB(5V)) */

#define CVDD_BATTERY 0 /* about 3V */

#define CvDD_USB 1 A\
/* */
/* Code

*/
r* */
r* */
/* Hardware initialization
*/

/* */

void hdwinit(void)

{
DI(); /* disable all interrupts */
/* */
/* Initialization of port */
I* */
fn_InitPort();
r* */
/* Low-voltage detection */
/* */

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

r* */

A 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 */

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

111111 s

I|||||++---- : XT1 oscillator oscillation mode selection */
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44

]l : 0 0 : Low-consumption oscillation */
M|l - 0 1 : Normal oscillation */
[l = 1 x : Super-low-consumption oscillation */

Il x = don't care */

1111

T[] +------ : Be sure to set 0 */

|

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

Al [2]Input port */

||t

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

Al [2]Crystal resonator connection */

|

[¥||[4-==-=--- : Be sure to set 0 */

||/

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

r* [8]X2/EXCLK/P122 pin */

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

/* [2][3]Input port */

i

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

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

/*:1 0 :[1]input port mode */

/* [2][3]Input port */

i

/* 11 : [1]External clock input mode */

/[ [2]Input port */

/* [3]External clock input */

MSTOP = 0; /* X1 oscillator operating */

OSMC =

0b00000001; /* Operation Speed Mode Control Register */
TII[]|++--- : 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. */
I} : 1 0 : Operates at a frequency of 1 MHz. */
11111
[+ ++++----- : Be sure to set 00000 */

%
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[*pmmmmmnmeee : 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) */

I for the peripheral functions whose operations are enabled.) */

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

I 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:flH*

/*]|:00x00 1:fIH/2 (default) */
/*11:00x010:fIH2/2 %/
/*1:00x011:fIH2/3*/

1 |:00x100:flH/2/4 */
/*|:00x101:fIH/275 ¥/
11:01x000:fMX*/
1:01x001:fMX/2*
/1:01x010:fMx/2/A2 */
/]1:01x011:fMX/273*/
F1]:01x100:fMX/274 */

F1]:01x101: fMX/275 */

M ]:1x0xxx:fSUB*/

M1 x1xxx:fSUB/2 ¥/

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

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

|

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

¥

[*mmmmmmme- : Status of CPU/peripheral hardware clock (fCLK) */
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/*: 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 1:270/fX */

Il :010:2M0/MX */

P01 1 284X %/

[ :100:2M3/fX */

PN 101 :2M5/4X*/

M1 10:2M7/4X %

Pl 111 2M8HX ¥

|
[*+44-m-me- : Be sure to set 000000 */
PERO = 0b00000001; /* Peripheral Enable Register 0 */

lIl||+--- : 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. */
I * Timer array unit 0 is in the reset status. */

I = 1 = Supplies input clock. */

I * SFR used by timer array unit O can be read and written. */
7

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

Il - O : Stops input clock supply. */

I * 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
||+ : 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. */
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written. */

N * SFR used by the serial array unit 0 can be read and written. */
7
F[][+===-- : Control of serial array unit 1 input clock */

/*|||] : 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. */
a1
||| +------- : 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. */
|
/|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

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. */

| * SFR used by D/A converter cannot be written. */
T * The D/A converter is in the reset status. */

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

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. */
1
I/ */
/* Module: fn_InitPort
*/
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/* Description: Setting of 1/O ports

*/

A parameter: --
*/
r* return = :--
*/
r* */
static  void fn_InitPort(void)
{
I* */
/ Ports configuration for digital input and output */
r* */
ADPC = 0b00010000; /* A/D Port Configuration Register */
/*|||+++++--- : Analog input (A)/digital /O (D) switching */
M - ANI15/AVREFM/P157 */
M - | +-+-+ ANI10/P152 - ANI8/AMP2+/P150 */
M - [ |]]+-+-+-+-+-+-+-+--- ANI7/AMP20/P27 - ANIO/AMPO-/P20 */
/*|l:00000:AAAAAAAAAAAAY
/*lIl:00001:AAAAAAAAAAADY
/*|ll:00010:AAAAAAAAAADDY
l|]:00011:AAAAAAAAADDDY
ll]:00100: AAAAAAAADDDDY
|]:00101:AAAAAAADDDDDY
l:00110: AAAAAADDDDDD?¥
|:00111:AAAAADDDDDDD®¥
/*|ll:01000: AAAADDDDDDDD?¥
|]:01001:AAADDDDDDDDD?
l:01010: AADDDDDDDDDD ¥
l|:01111:ADDDDDDDDDDD*¥
/ll:10000:DDDDDDDDDDDD ¥
||t
[ pmmmmmnee : Be sure to set 000 */
/* */
/* Setting of Port 0
*/
r* */
PO = 0b00000000; /* Set P0O0-P02 Output latch to Low */
PMO = 0b11111000; /* Set P00-P02 to output port */
/* P0O0-P02:Unused */
r* */

%

~

48

Setting of Port 1
*/
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/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

*/

P1=
PM1 =

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

*/

Setting of Port 2

*/

P2 =
PM2 =

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

/* P20-P27:Unused */

*/

Setting of Port 3

*/
*/

P3=

PM3 =

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

/* P30-P32,P34:Unused */
/* P33:LED(VDD is USB -> ON) */

*/

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 =
PMS5 =

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

*/

Setting of Port 6

*/

*/
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/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

/*
/*

/*

50

P6 = 0b00000000; /* Set P60-P61 Output latch to Low */
PM6 = 0b11111100; /* Set P60-P61 to output port */
/* P60-P61:Unused */

*/

Setting of Port 7
*/

i
P7 = 0b00000000; /* Set P70-P77 Output latch to Low */
PM7 = 0b00000000; /* Set P70-P77 to output port */

/* P70-P77:Unused */

*/

Setting of Port 8
*/
*/

P8 = 0b00000000; /* Set P80-P88 Output latch to Low */
PM8 = 0b00000000; /* Set P80-P88 to output port */
/* P80-P88:Unused */

*/
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 Qutput 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 */
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/* */
I Setting of Port 12
*/
r* */
P12 = 0b00000000; /* Set P120 Output latch to Low */
PM12 = 0b11111110; /* Set P120 to output port */
/* P120-P124:Unused */
/* *P121-P124:Input port */
r* */
/ Setting of Port 13
*/
/* */
P13 = 0b00000000; /* Set P130 Output latch to Low */
/* P130:Unused */
r* */
I Setting of Port 14
*/
/* */
P14 = 0b00000000; /* Set P140-P147 Qutput latch to Low */
PM14 = 0b00000000; /* Set P140-P147 to output port */
/* P140-P147:Unused */
/* */
A Setting of Port 15
*/
r* */
P15 = 0b00000000; /* Set P150-P152,P157 Output latch to Low */
PM15 = Ob11111111; /* Set P150-P152,P157 to input port */
/* P150-P152,P157:Unused */
}
r* */
/* Module: fn_InitLvi
*/
/* Description: Ensures 2.7V to the power supply voltage */
I parameter: --
*/
A return -
*/
/* */

00o0oooooooono U20032JJ1VOAN 51



OOA ODOOODODOODOO

static  void fn_InitLvi(void)

{
/* setting of Low-Voltage Detector */
LVIMK =1; /* disable LVI interrupt */
LVISEL =0; /* detects level of VDD */
LVIS = 0b00001001; /* Low-Voltage Detection Level Select Register */
/*||||[++++--- : Detection level */
] :0000: VLVIO (4.22V) */
F]:0001: VLV (4.07V) */
/001 0:VLVI2 (3.92V) ¥/
F]:0011:VLVI3 (3.76V) */
l]:0100:VLVI4 (3.61V) */
Ml :0101:VLVI5 (3.45V) */
] :0110:VLVI6 (3.30V) */
M :0111:VLVI7 (3.15V) */
/Il :1000: VLVI8 (2.99V) */
1001 :VLVI9 (2.84V) */
F]:1010:VLVIHO (2.68V) */
HMlIl:1011:VLVIHT (2.53V) */
Fl]:1100:VLVIH2 (2.38V) */
F:1101:VLVIH3 (2.22V) ¥/
M1 110:VLVI4 (2.07V) */
FMf:1111:VLVIH5S (1.91V) %/
||l
[ pmmmnman : Be sure to set 0000 */
LVION =1; /* enables low-voltage detection operation */
/* software to wait for the operation stabilization time (10us) */
for(ushWaitCounter = 0; ushWaitCounter < 4; ushWaitCounter++){
NOP();
}
/* wait for VDD to become VLVI or more */
while(LVIF){
NOP();
}
LVIMD = 1;  /* generates an internal reset signal when detect the low-voltage */
}
r* */
/* Module: fn_CheckVdd

52
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/* Description: Check the voltage drop

*/
A parameter: --
*/
r* return -
*/
/* */
static  void fn_CheckVdd(void)
{
ucTimingCounter++; /* timing count */
if(ucTimingCounter >= 10){
ucTimingCounter = 0; /* initialize counter */
/* */
I LVI setting for checking VDD */
r* */
LVION = 0; /* disables low-voltage detection operation */
LVIS= 0b00001001; /* Low-Voltage Detection Level Select Register */

/*||||[++++--- : Detection level */
Il 0000: VLVIO (4.22V) */
FIl[:0001: VLV (4.07V) ¥/
FIll:0010:VLVI2 (3.92V) */
Zll:0011:VLVI3 (3.76V) */
Zll:0100:VLVI4 (3.61V) */
20101 :VLVI5 (3.45V) */
Il :0110:VLVI6 (3.30V) */
A0 111:VLVIZ (3.15V) ¥/
FIll:1000:VLVI8 (2.99V) */
Zll:1001:VLVIO (2.84V) */
Zlll:1010:VLVIHO (2.68V) */
Zl:1011:VLVIH1 (2.53V) */
FIll:1100:VLVI12 (2.38V) */
Al 1101 :VLVI13 (2.22V) */
Al :1110:VLVIH4 (2.07V) */
Al 1111 VLVIA5 (1.91V) */

||l
[ pmmmnmen : Be sure to set 0000 */
LVION = 1; /* enables low-voltage detection operation */
/* software to wait for */

/* the operation stabilization time (10us) + minimum pulse width (200us) */
for(ushWaitCounter = 0; ushWaitCounter < 420; ushWaitCounter++){
NOP();
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LVIIF = 0;/* clear LVI interrupt request flag */

LVIMD = 1; /* generates an internal reset signal when detect the low-voltage */
* */

I wait for reset generation */

r* */

/* software to wait for over 300us (more than minimum pulse width) */
for(ushWaitCounter = 0; ushWaitCounter < 600; ushWaitCounter++){
NOP();

}
r* */
I LVI setting for VDD detection  */
/* */
LVIMD = 0; /* generates an internal interrupt signal when detect the low-voltage */
LVIS= 0b00000100; /* Low-Voltage Detection Level Select Register */
/*||||[++++--- : Detection level */
/]| :0000: VLVIO (4.22V) */
l||:0001:VLVI1 (4.07V) ¥/
] :0010:VLVI2 (3.92V) */
] :0011:VLVI3 (3.76V) */
l:0100:VLVI4 (3.61V)*/
] :0101:VLVI5 (3.45V) */
] :0110:VLVI6 (3.30V) */
MIl:0111:VLVI7 (3.15V) */
] 1000 :VLVI8 (2.99V) */
] :1001:VLVI9 (2.84V) */
Fll:1010:VLVI0 (2.68V) */
MM :1011:VLVIH1 (2.53V) ¥/
MM :1100:VLVIH2 (2.38V) */
HMll:1101:VLVI3 (2.22V) */
F:1110:VLVIH4 (2.07V) ¥/
I :1111:VLVH5 (1.91V) ¥/
|
[ tmnman : Be sure to set 0000 */
/* software to wait for */

/* the operation stabilization time (10us) + minimum pulse width (200us) */
for(ushWaitCounter = 0; ushWaitCounter < 400; ushWaitCounter++){
NOP();

LVIIF = 1;/* set LVIIF for set Vdd Mode */
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}
}
* */
/* Module: fn_DetectVdd
*/
/* Description: Detect and set power supply mode */
A parameter: --
*/
I return  : power supply mode(bVddMode) */
r* */
static  void fn_DetectVdd(void)
{
if(LVIIF){
/* low voltage detect */
LVIIF = 0;/* clear LVI interrupt request flag */
if(LVIF){ /* VDD < VLVI*/
bVddMode = CVDD_BATTERY; /* the power supply from battery */
}
else{ /* VDD >= VLVI */
bVddMode = CVDD_USB; /* the power supply from USB */
}
}
}
/* */
/* Module: main
*/
/* Description: Main process
*/
/[ parameter: --
*/
I return = --
*/
r* */
void main(void)
{
/* */
/* Initialization process */
r* */

ucTimingCounter =9;  /* initialize counter for timing of checking VDD */

r* */
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/* */
/* Main Loop */
* */
/* */
while(1){
fn_CheckVvdd(); /* check the VDD voltage drop */
fn_DetectVdd(); /* detect VDD mode */
P */
I/ update LED */
L *
if(bVddMode == CVDD_USB){
P3.3 =0; /* LED ON */
}
else{
P3.3=1; /* LED OFF */
}
r* */
I The main processing writes here */
/ if there is something */
r* */
/ /
}
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