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R

#define wdog unlock() WDOG CNT = 0x20C5; WDOG CNT = 0x28D9
#define WDOG CLK (WDOG_CLK INTERNAL 1KHZ)

void wdog_ enable (void)

/* First unlock the watchdog so that we can write to registers */
wdog unlock() ;

/* NOTE: the following write sequence must be completed within 128 buc clocks
*

*

/

/* enable watchdog */

#if (WDOG CLK == WDOG_CLK INTERNAL 32KHZ)

WDOG_Cs2 = 2; /* use internal reference clock (32K) as clock source */
#elif (WDOG_CLK == WDOG_CLK_INTERNAL_lKHZ)

WDOG_CS2 = 1; /* use internal 1K clock as clock source */
#elif (WDOG_CLK == WDOG_CLK_EXTERNAL)

WDOG_CS2 = 3; /* use external clock as clock source */
#elif (WDOG CLK == WDOG CLK BUS)

WDOG_CS2 = 0; /* use bus clock as clock source */

#else

#error "not supported WDOG clock source\n";

#endif

x03;

WDOG_TOVALH = 0
L = 0xE8; // ~1s

WDOG_TOVAL

WDOG CS1 = 0x20
| WDOG CS1 EN MASK
//| WDOG_CS1 INT MASK
//| WDOG_CS1 STOP MASK
//| WDOG _CS1 WAIT MASK
//| WDOG_CS1 DBG MASK // debug enable

7

}

void wdog_refresh(void) {

DisableInterrupts; // disable interrupts
WDOG_CNT = 0x02A6; //Refresh sequence of writing 0x02A6
WDOG_CNT = 0x80B4; // and then 0x80B4 within 16 bus clocks
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EnableInterrupts; // enable interrupts

}

void main (void) {

wdog_enable () ; // enable Watch-Dog function
for (;;){

wdog_refresh() ; // Reset the Watch-Dog counter
MicrowaveTask () ; // Application main task

}
}

5.2 RIFHIEL EREF TR
IR (BB AR B SMBE T R O3 B A B 5 RS, R RIRE BRI,

BWEN - RRGIREEERFRALIESA R, R EARIRATNAZERARMEARENENRRX, NTXR
MEBRLA, FILUERABEFRE BEMIIR BIREHIREIA 50 Hz 5 60 Hz BHESEAMERIES, THRHT
R TN

#define UnABase PortBaseABCD // PortBaseABCD

#define UnAPort PortA // Port

#define UnAPins 0x7C // Bit 6,5,4,3,2

#define UnAPullupBase PullupBaseABCD // Pullup Base Address

#define Unused A Dir Out () GPIO PDDR REG (UnABase) |= ((uint32 t)UnAPins<<UnAPort)
#define Unused A Dir In() GPIO PDDR REG (UnABase) &= ~((uint32 t)UnAPins<<UnAPort)
#define Unused A InDis() GPIO PIDR REG(UnABase) |= ((uint32 t)UnAPins<<UnAPort)
#define Unused A_Toggle() GPIO PTOR REG (UnABase) |= ((uint32_ t)UnAPins<<UnAPort)
#define Unused A High() GPIO_PSOR _REG (UnABase) |= ((uint32_ t)UnAPins<<UnAPort)
#define Unused A Low () GPIO PCOR_REG(UnABase) |= ((uint32 t)UnAPins<<UnAPort)

void StatusRegisterUpdate (void) {
if (mStatusRegisterUpdate d == TRUE) {

Unused A InDis();
Unused A Low () ;
Unused A Dir Out () ;

Unused B InDis () ;
Unused B Low () ;
Unused B Dir Out () ;

/* Port C is used as Input and Output port and refresh
by key scanning routine

*/

//Unused C InDis();

//Unused C Low () ;

//Unused_C Dir Out () ;

Unused D InDis();
Unused D Low () ;
Unused D Dir Out();
Unused E InDis();

Unused E Low () ;
Unused E Dir Out();
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Unused F InDis();
Unused F_Low () ;
Unused F_Dir Out () ;

Unused G InDis();
Unused G Low () ;
Unused G Dir Out () ;

Unused H InDis();
Unused H Low () ;
Unused H Dir Out () ;

mStatusRegisterUpdate d = FALSE;

53 EXARFEANAE
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Options for node "EMC_demo_frdm" et o

BEREERRIA TN

Category. Factory Settings™™
General Options  » L
C/C++ Compiler | - - &gﬁ*u
Assembler . ' B i L
Output Convert| || | [Output [ st [ #define{ Thagnostics | Checksum ydeia Options | |«
Custom Buid e - -
Build Actions | ([ EBX el &----= i

- (] Fill unused code memory ~ _ _ |

Debugger Filpatten: ~ |ODEDE =~ \€-----=========ommmmmm -

' e e T HHER
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GDB Server |=| || Generate checksum T S |
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J-ink/)-Trace - CRC16 &1102"~
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koo Result in full size bl ki _\\\\

PE micro ent: |Asis v U I~ Eyﬁi&iﬂ:

RDI Bit order MSB first Use as input
JTAGjet

STHINK
Third-Party Dri hect ar e 8bit
TIXDS100 -

1
]
]

HFEARERLBAE

o
P—— Ll
o
o

Reverse byte order within word

o) o)

7. 1AR 88325101
TEARME T BECR G & AR SR A TR B AR 35 51 2 B9 TR A AD,

void hardfault isr(void)

uint32 t temp;

temp = SCB_AIRCR;

temp &= O0x0000FFFF;

SCB_AIRCR = temp | 0x05FA0000 | SCB_AIRCR SYSRESETREQ MASK;

return;

i
BREMER, 153 arm.com EAY (ARM Cortex-MO+ % & @ H A P18 ).

5.4 EMNFIEFRMEE

RN REAWFRITIEEE L FRTE, FILERSRERME TR ENRERPEIRERN, STHREBEE
T SCHY Hh 5178

ERATHETIEE/S, MCU BEB EWIRERTESI, TERA T RFIRE,

/* Interrupt Vector Table Function Pointers */
typedef void pointer (void) ;

extern void _ startup(void) ;

extern unsigned long _ BOOT_STACK_ADDRESSI[];
extern void _ iar program start (void) ;
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extern void SRTC_ISR(void) ;
extern unsigned long _ initial spl];
extern void Reset Handler( void );
#if (defined(_ GNUC_ ))
extern unsigned long _estack;
extern void _ thumb startup (void) ;
#define VECTOR 000 (pointer*)& estack // ARM core Initial Supervisor SP
#define VECTOR_001 _ thumb_startup // 0x0000_0004 1 - ARM core Initial Program Counter
//#define VECTOR_ 001 _ startup //__thumb startup
// 0x0000_0004 1 - ARM core Initial Program Counter

#elif (defined(KEIL))

#define VECTOR 000 (pointer*) initial sp // ARM core Initial Supervisor SP

#define VECTOR 001 Reset Handler // 0x0000_0004 1 - ARM core Initial Program Counter
#telse

// Address Vector IRQ Source module Source description

#define VECTOR 000 (pointer*)_ BOOT_ STACK_ ADDRESS // ARM core Init Supervisor SP
#define VECTOR 001 _ startup // 0x0000_0004 1 - ARM core Init Program Counter
#endif

#define VECTOR 002 default isr // 0x0000_0008 2 - ARM core NMI

#define VECTOR 003 hardfault isr // 0x0000_000C 3 - ARM core Hard Fault
#define VECTOR 004 default isr // 0x0000_0010 4 -

#define VECTOR 005 default_isr // 0x0000_0014 5 - ARM core Bus Fault

#define VECTOR 006 default isr // 0x0000_0018 6 - ARM core Usage Fault

#define VECTOR 007 default isr // 0x0000_001C 7 -

#define VECTOR 008 default isr // 0x0000_0020 8 -

#define VECTOR 009 default isr // 0x0000_0024 9 -

#define VECTOR 010 default isr // 0x0000_0028 10 -

#define VECTOR 011 SVC isr // 0x0000_002C 11 - ARM core SVCall

#define VECTOR 012 default isr // 0x0000_0030 12 - ARM core Debug Monitor
#define VECTOR 013 default_isr // 0x0000_0034 13 -

#define VECTOR 014 default isr // 0x0000_0038 14 - ARM core PendableSrvReq
#define VECTOR 015 default_ isr // 0x0000_003C 15 - ARM core SysTick

#define VECTOR 016 default isr // 0x0000_0040 16 0 Reserved DMA DMA 0 complete
#define VECTOR 017 default_isr // 0x0000_0044 17 1 Reserved DMA DMA 1 complete
#define VECTOR 018 default isr // 0x0000_0048 18 2 Reserved DMA DMA 2 complete
#define VECTOR 019 default_ isr // 0x0000_004C 19 3 Reserved DMA DMA 3 complete
#define VECTOR 020 default isr // 0x0000_0050 20 4 Reserved MCM MCM

#define VECTOR 021 default_isr // 0x0000_0054 21 5 NVM FTMRH flash memory
#define VECTOR 022 default isr // 0x0000_0058 22 6 PMC LVD,LVW interrupt
#define VECTOR 023 default isr // 0x0000_005C 23 7 LLWU LLWU/IRQ

#define VECTOR 024 default isr // 0x0000_0060 24 8 I2CO I2C

#define VECTOR 025 default_isr // 0x0000_0064 25 9 - --

#define VECTOR 026 default isr // 0x0000_0068 26 10 SPIO SPIO

#define VECTOR 027 default isr // 0x0000_006C 27 11 SPI1 SPIl

#define VECTOR 028 default isr // 0x0000_0070 28 12 SCIO UARTO

#define VECTOR 029 default isr // 0x0000_0074 29 13 SCI1 UART1

#define VECTOR 030 default isr // 0x0000_0078 30 14 SCI2 UART2

#define VECTOR 031 default_isr // 0x0000_007C 31 15 ADCO ADC complete

#define VECTOR 032 default_ isr // 0x0000_0080 32 16 ACMPO ACMPO

#define VECTOR 033 default_isr // 0x0000_0084 33 17 FTMO FlexTimeroO

#define VECTOR 034 default isr // 0x0000_0088 34 18 FTM1 FlexTimerl

#define VECTOR 035 default isr // 0x0000_008C 35 19 FTM2 FlexTimer2

#define VECTOR 036 default isr // 0x0000_0090 36 20 RTC RTC overflow

#define VECTOR 037 default isr // 0x0000_0094 37 21 ACMP1l ACMP1l

#define VECTOR 038 default isr // 0x0000_0098 38 22 PIT CHO PIT CHO overflow
#define VECTOR 039 default isr // 0x0000_009C 39 23 PIT CH1 PIT CH1 overflow
#define VECTOR 040 default isr // 0x0000_00AO 40 24 KBIO Keyboard0 interrupt
#define VECTOR 041 default_isr // 0x0000_0O0A4 41 25 KBI1l Keyboardl interrupt
#define VECTOR_ 042 default_isr // 0x0000_O0OO0OA8 42 26 Reserved ---

#define VECTOR 043 default _isr // 0x0000_0OAC 43 27 ICS ICS loss of lock
#define VECTOR 044 default isr // 0x0000_00BO 44 28 WDOG Watchdog timeout
#define VECTOR 045 default_isr // 0x0000_00B4 45 29 Reserved

#define VECTOR 046 default isr // 0x0000_00B8 46 30 Reserved

#define VECTOR 047 default isr // 0x0000_00BC 47 31 Reserved

// END of real vector table

/

R E RS SR SRS SR SRS SRS EE SR SRR SRR EREERE SRR EEEREREEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES]

***********************/
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VECTOR_083
VECTOR_084
VECTOR_085
VECTOR_086
VECTOR_087
VECTOR_088
VECTOR_089
VECTOR_090
VECTOR 091
VECTOR_092
VECTOR_093
VECTOR_094
VECTOR_095
VECTOR_096
VECTOR_097
VECTOR_098
VECTOR 099

default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default isr
default isr
default isr
default_isr
default_isr
default isr
default isr
default_isr
default isr
default isr
default isr
default_isr
default isr
default isr
default isr

#ifdef USE BOOTLOADER

#else

0x0000_00CO
0x0000_00C4
0x0000_00C8
0x0000_00CC
0x0000_00DO
0x0000_00D4
0x0000_00D8
0x0000_00DC
0x0000_00E0
0x0000_00E4
0x0000_00ES8
0x0000_00EC
0x0000_00F0
0x0000_00F4
0x0000_00F8
0x0000_00FC
0x0000_0100
0x0000_0104
0x0000_0108
0x0000_010C
0x0000_0110
0x0000_0114
0x0000_0118
0x0000_011C
0x0000_0120
0x0000_0124
0x0000_0128
0x0000_012C
0x0000_0130
0x0000_0134
0x0000_0138
0x0000_013C
0x0000_0140
0x0000_0144
0x0000_0148
0x0000_014C
0x0000_0150
0x0000_0154
0x0000_0158
0x0000_015C
0x0000_0160
0x0000_0164
0x0000_0168
0x0000_016C
0x0000_0170
0x0000_0174
0x0000_0178
0x0000_017C
0x0000_0180
0x0000_0184
0x0000_0188
0x0000_018C

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved

Bt

OxEfffffff
OxEfffffff
OxEfffffff
Oxfffeffff

#define CONFIG_ 1
#define CONFIG 2
#define CONFIG_3
#define CONFIG 4
#endif

#endif /*_VECTORS_H*/

pointer*
pointer*
pointer*
pointer*

(
(
(
(

5.5 %3 FLL W54
W NEREHRE (ICS) RPN AT RN ESBSE G A FLL lEER, AR MCU 124t T B4 RIE I,
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SENHRCIHEREIRUSE DINE, RF7E FLL BRPIGREFE LR, KANARSELR ST FLL
SRR B & 2 IR ER

£ ICS BR AR AR TR A LB 40T
- SEMRHIR (SEQRGER) B, EEXNTHA#RAPNTFREESE, SHNMR (SESMETE)
EHBESBRETREWEMRE,
o —MME, BATEERIKBIORE, FLL BRAVEDRIEE T E LA 2 52 Fk R 7= i = R

TERHET RIS,

#define EXT CLK CRYST 4000 /* in KHz */
#define BUS_ CLK 4MHz /* define bus frequency */

void FEI_to_FEE(void)

{

/* assume external crystal is 8Mhz or 4MHz
*

*/

/* enable 0SC with high gain, high range and select oscillator output as 0OSCOUT
*

*
/
0SC CR = 0SC_CR OSCEN MASK
| OSC_CR _OSCSTEN MASK /* enable stop */
#if defined (CRYST HIGH GAIN)
| 0OSC_CR HGO MASK /* Rs must be added and be large up to 200K */
#endif
#if (EXT_CLK CRYST >=4000)
| 0SC_CR_RANGE MASK

#endif

| 0SC_CR 0SCOS_MASK; /* for crystal only */
#if defined (IAR)

asm (

n nop \1'1 n

n l'lOp \Il n

)i
#elif defined( MWERKS )
asm{
nop
nop
}i
#endif
/* wait for OSC to be initialized
*
*/
while (! (OSC_CR & OSC_CR_OSCINIT MASK)) ;

/* divide down external clock frequency to be within 31.25K to 39.0625K
*

*/
#if (EXT CLK CRYST == 8000) || (EXT CLK CRYST == 10000)
/* 8MHz */
ICS Cl = ICS Cl & ~(ICS_Cl1_RDIV MASK) | ICS Cl RDIV(3); /* 8000/256 = 31.25K */
#elif (EXT_CLK CRYST == 4000)
/* 4MHz */
ICS C1 = ICS Cl & ~(ICS Cl RDIV MASK) | ICS Cl RDIV(2); /* 4000/128 = 31.25K */
#elif (EXT_CLK CRYST == 16000)
/* 16MHz */
ICS C1 = ICS Cl & ~(ICS_Cl RDIV MASK) | ICS C1l RDIV(4); /* 16000/512 = 31.25K */
#elif (EXT_CLK CRYST == 20000)
/* 20MHz */
ICS C1 = ICS Cl & ~(ICS_Cl RDIV MASK) | ICS Cl RDIV(4); /* 20000/512 = 39.0625K */
#elif (EXT CLK CRYST == 32)
ICS Cl = ICS Cl & ~(ICS_Cl_RDIV MASK) ;
ftelse

#error "Error: crystal value not supported!\n";
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#endif

/* change FLL reference clock to external clock */
ICS Cl1 = ICS Cl & ~ICS_Cl_IREFS_MASK;

/* wait for the reference clock to be changed to external */
#if defined (IAR)
asm (
n l'lOp \Il n
n nop \1’1"
) ;
#elif defined(_ MWERKS_ )
asm{
nop
nop
Vi
#endif
while (ICS_S & ICS_S_TREFST MASK);

/* wait for FLL to lock */
while (! (ICS_ S & ICS_S_LOCK MASK)) ;

/* now FLL output clock is 31.25K*512*2 = 32MHz
*

*/
if (((ICS_C2 & ICS_C2 BDIV_MASK)>>5) != 1)
{
ICS C2 = (ICS_C2 & ~(ICS C2 BDIV _MASK)) | ICS_C2 BDIV(1);

}

#if defined (BUS_CLK 4MHZ)
ICS C2 = (ICS_C2 & ~(ICS_C2 BDIV MASK)) | ICS_C2 BDIV(3); // divided by 8

#elif defined (BUS_CLK_ 8MHZ)

ICS_C2 = (ICS_C2 & ~(ICS_C2_BDIV_MASK)) | ICS_C2_BDIV(2); // divided by 4
#else

ICS C2 = (ICS C2 & ~(ICS_C2 BDIV MASK)) | ICS C2 BDIV(1l); // divided by 2
#tendif

/* now system/bus clock is the target frequency
*

*/
/* clear Loss of lock sticky bit */
ICS S |= ICS S LOLS MASK;

5.6 BXBEIAGRfLXEH
ZREMEMNLAAEPRRSHVRAKIE ESBANAASZSHEEAYN, FEEEHEEREINEERTA,

BriZfE AEM AR X B EESR IRER BRI, UL mHREEXRB A EREE, AIUE
BRREHZ AEA - MERNEIEREY, EEAEEAPF B, MIVERESAIUETREFMMEEH
AP HEIR2IRY B S TIT $ER1E.

TERHET R EIRE,

/* Random Delay Loop */
uint8 t RandomDelay (void) {

uint32 t random 32bit = RANDOM_ COUNTER;

mRandomDelayCount = TPMxCnVLvalue (random 32bit) ;
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mRandomDelayCount &= gRandomDelayCountMask c;
return mRandomDelayCount;
for (iKey = 0; iKey < KeyDebounce; iKey++) {

// random delay
uint8_t idelay;

idelay = Randombelay () ;

while (idelay > 0){

--idelay;

delay 1ms () ;

KeyScanValue [iKey] = Sw2Pin Read() ;

if (iKey !'= 0){

if ((KeyScanValue[iKey] == KeyScanValue[iKey - 1])&&(KeyScanValue [iKey]==0)) {

KeyDetected d

TRUE;

}elsef

KeyDetected d = FALSE;

}

}else {
KeyDetected d = FALSE;

}

5.7 BR¥MFIRKEE
$FIRMIBE Kinetis EMCU HRE9— I AL, ST S ARS A0 03| IR AL B SR B s,

E—NMrOREANFTAERFIRRBNEEREE (UMM BR, REEERZNONTARTFIRKSE
NrREEOULEE, XN AIEERNIRIRSRES UEENN A XLBETERENBESES, XLEREAREEE—E
ROBKCHRBEEE, ANk AR R SEROARHLLIR IR 25 T AR MEAL 3,

TERME T REIB,
#define PortFilterEnable

#ifdef PortFilterEnable

PORT IOFLT = PORT IOFLT FLTDIV3 (LPOCLK 2) // Set FLTDIV3 to LPOCLK divided by 2
PORT IOFLT FLTDIV2 (BUSCLK 64) // Set FLTDIV2 to BUSCLK divided by 64

PORT IOFLT_ FLTDIVI1 (BUSCLK 8) // Set FLTDIV1 to BUSCLK divided by 8
PORT_IOFLT_FLTNMI(SEL_FLFDIVB) // Select FLTDIV3 for NMI

PORT IOFLT FLTKBI1 (SEL FLFDIV2) // Select FLTDIV2 for KBI1

PORT IOFLT FLTKBIO (SEL_FLFDIV2) // Select FLTDIV2 for KBIO

PORT IOFLT_ FLTRST (SEL_ FLFDIV3) // Select FLTDIV3 for RST
PORT_IOFLT_FLTH(SEL_FLFDIVl) // Select FLTDIV1 for Port
PORT IOFLT FLTG(SEL FLFDIV1) // Select FLTDIV1 for Port
PORT IOFLT FLTF (SEL FLFDIV1) // Select FLTDIV1 for Port
PORT IOFLT_ FLTE (SEL FLFDIV1) // Select FLTDIV1 for Port
PORT_IOFLT_FLTD(SEL_FLFDIVl) // Select FLTDIV1 for Port
PORT IOFLT FLTC(SEL FLFDIV1) // Select FLTDIV1 for Port
PORT IOFLT FLTB(SEL FLFDIV1) // Select FLTDIV1 for Port
PORT IOFLT FLTA(SEL FLFDIV1) ; // Select FLTDIV1 for Port A
#endif

wQAUOHE=DQT
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