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2.1.1 AID#n%E 10,3 2L

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

* init_adc - Analog-to-Digital Converter (ADC) *
**********************************************************************/
void init_adc (void)
{

/I Scan mode = Loop parallel, converters A and B run simultaneously

/I ADC clock frequency = 10.67 MHz

/I Voltage reference supplied by VDDA and VSSA

/I All ADC interrupts disabled

1l

/I Sample list for converter A:

/I Sample 0 : ANAO

1 Low limit = $000, High limit = $FFF, Offset = $000
/l Sample 1: ANAL
1 Low limit = $000, High limit = $FFF, Offset = $000
/I Sample 2 : ANA2
1 Low limit = $000, High limit = $FFF, Offset = $000
/I Sample 3 : ANA3
I Low limit = $000, High limit = $FFF, Offset = $000

1l
/I Sample list for converter B:
/I Sample 4 : ANBO

1 Low limit = $000, High limit = $FFF, Offset = $000
/l Sample 5 : ANB1
1 Low limit = $000, High limit = $FFF, Offset = $000
/I Sample 6 : ANB2
1 Low limit = $000, High limit = $FFF, Offset = $000
/I Sample 7 : ANB3
1 Low limit = $000, High limit = $FFF, Offset = $000

/I Initialise ADC

/I CLST1[SAMPLE3] = %011

/I CLST1[SAMPLE2] = %010

/I CLST1[SAMPLE1] = %001

/I CLST1[SAMPLEQ] =0

MCF_ADC_ADLST1 = MCF_ADC_ADLST1_SAMPLE3(0x3) |
MCF_ADC_ADLST1 SAMPLE2(0x2) |
MCF_ADC_ADLST1 _SAMPLE1(0x1);

/I CLST2[SAMPLE7] = %111

/I CLST2[SAMPLE6] = %110

/I CLST2[SAMPLES5] = %101

/I CLST2[SAMPLE4] = %100

MCF_ADC_ADLST2 = MCF_ADC_ADLST2_SAMPLE7(0x7) |
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MCF_ADC_ADLST2_SAMPLEG6(0x6) |
MCF_ADC_ADLST2_SAMPLES5(0x5) |
MCF_ADC_ADLST2_SAMPLE4(0x4);
/I CTRL2[STOP1]=1
/I CTRL2[START1] =0
/I CTRL2[SYNC1]=0
/I CTRL2[EOSIE1] =0
/I CTRL2[SIMULT]=1
/I CTRL2[DIV] =$2
MCF_ADC_CTRL2 = MCF_ADC_CTRL2_DIV(3);
// Power up ADC converter(s) in use
/I PWR[ASB] =0
/I PWR[PUDELAY] = $d
/I PWRJ[APD] =0
/I PWR[PD2] =1
/I PWR[PD1] =0
/I PWR[PD0] =0
MCF_ADC_POWER = MCF_ADC_POWER_PUDELAY (4);
/I CTRL1[STOPO] =1
/I CTRL1[STARTO0]=0
/I CTRL1[SYNCO0]=0
/l CTRL1[EOSIEO] =0
/I CTRL1[ZCIE] =0
/' CTRL1[LLMTIE] =0
/I CTRL1[HLMTIE] =0
/I CTRL1[CHNCFG3]=0
/I CTRL1[CHNCFG2]=0
/I CTRL1[CHNCFG1]=0
/I CTRL1[CHNCFGO0]=0
/I CTRL1[SMODE] = %010
MCF_ADC_CTRL1 = MCF_ADC_CTRL1_SMODE(2);
/* Pin assignments for port AN
Pin AN7 : Analog input AN7
Pin ANG6 : Analog input AN6
Pin AN5 : Analog input AN5
Pin AN4 : Analog input AN4
Pin AN3 : Analog input AN3
Pin AN2 : Analog input AN2
Pin AN1 : Analog input AN1
Pin ANO : Analog input ANO
*/
MCF_GPIO_DDRAN = 0;
MCF_GPIO_PANPAR = MCF_GPIO_PANPAR_PANPARY |
MCF_GPIO_PANPAR_PANPARG |
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MCF_GPIO_PANPAR_PANPARS |
MCF_GPIO_PANPAR_PANPAR4 |
MCF_GPIO_PANPAR_PANPARS |
MCF_GPIO_PANPAR_PANPAR? |
MCF_GPIO_PANPAR_PANPARL |
MCF_GPIO_PANPAR_PANPARO;

2.1.2 A/ID#:# 89 Ja 3

pf $start. AD() >k 3 sl gt ¥ . i %istart ADO#E A H 5, A/DH e 2%4
BRI 5 W E0-7, I F 4 A AE A A7 450-TH

WAE R, Miflstart AD() AR Hds (CTRLIZF 7481 STARTO) 1%
. MCTRL2ZF 74 T IMISIMULTA B & A7 )5, 183 Af H STARTOELSTOPOAY [+

I )5 Bk 1 E R gy AFIB
#1 CTRL2E 758

FB iR

AIDH A AR A AU I R T R

HSIMULT=1 CBRAEED I IFATHHE TARAE P RIAR o R4 ds AR )
I i 4 U OF B S SU S ARIB W A ¥ . STARTO, STOPO,
SYNCOHNIEOSIEQFE il {7 F1SY NCO4 A ¢ F A 75 5 e 5 8] [7] 1N 3 J5 50 A0
R . — IR YA A L B B AT R, Y
AT e, W REOSIEOR: B AL AEOSIOR 4% 5 K . CIPOIRAA

. (PN N B E Fd e L

SIMOLT | siaimuLT=0, et asARIB EroE A 103817, S8 BBHE H D

ST — P R4 (STARTL,STOP1,SYNC1,EOSIEL, SYNC1) K45l
AR BRI RS TAEE B AR (44 8-
HANEB NG T . TR TR, AN R
I — N SE U 4Rl T — N ST AR 25 AR 11 STOPA i i

0=JFAT AL 58 A
I=IFATHH A  SE A ()

2.1.2.1 tart. AD() &

void start_ AD( void )

{
/* Clear stop bits */
MCF_ADC CTRL1 &=~MCF_ADC_CTRL1 STOPO;
MCF_ADC CTRL2 &=~MCF_ADC_CTRL2_STOP1;
/* Set start bit */
MCF_ADC_CTRL1 |= MCF_ADC_CTRL1_STARTO;
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2.1.3 EEA/DIE#

AID¥ A AR IE ST, AIDSS R 7E ADRSLT 37 172 H AN W (1 4 5 T o
X G 25 A7 g n] DUl Y AR e B I . R $read_AD(channel)i& [F]— /N 1647 (4H
K 7vchannel 35 & 1 I8 (1) 46 P 25 3L .

short read_AD( int channel )
{

switch( channel )
{
case O:
return( ((MCF_ADC_ADRSLTO0&O0x7FF8)>>3) );
case 1:
return( ((MCF_ADC_ADRSLT1&0x7FF8)>>3) );
case 2:
return( ((MCF_ADC_ADRSLT2&0x7FF8)>>3) );
case 3:
return( ((MCF_ADC_ADRSLT3&0x7FF8)>>3) );
case 4:
return( ((MCF_ADC_ADRSLT4&0x7FF8)>>3) );
case 5:
return( ((MCF_ADC_ADRSLT5&0x7FF8)>>3) );
case 6:
return( ((MCF_ADC_ADRSLT6&0x7FF8)>>3) );
case 7:
return( ((MCF_ADC_ADRSLT7&0x7FF8)>>3) );

}
return(0);

}

2.2 HIDRR ARk & ik

BUbs i FIHIDZS S PCHMTIE S . AN3492 ( “USBFICMXIM AR (K1 7
PR THIDIE . PCHARTEH S RliR Rk 1 % B 3l R0 8 BUbs.
HIDHR & R 75 FH AR — A H b5 BLAC H AR h Efs IR A7 it 7. HIDHR 5 45
Pt e AR SCRY “Device Class Definition for Human Interface Devices (HID)
Version 1.11”7 "', 7 www.usb.org Fr]LA$E3],
WA HR L —IH4 (groups of items) , &F—PIiHE X T —H 5 K.
—HEE (T B4 A AR RTF AR FRIRFFYUE T B, (EHe
T PR E S i, A EARRR TS T MNUSAGERRIE, kR

SESCT ARSI . RN EAE S IUSAGERS L, X THR&E B
10
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SEAEBIN, —BORBE2M . Ha A AR USAGE E UXHTY A s .

INPUTHRICE SCT M B BIPCHIAE,  [RIINOUTPUTERICE X T MPCH X
HINEAE . B n] AR B

b MR S AE—3R T, ML (PC) Ty Rk R4 B 4 2 20 %
o BE U] E AR ESCER BN RE . AEusb.org st b —AN T AT LR R
5 Bh B R 2 3R £ (http://www.usb.org/developers/hidpage/dt2_4.zip). &40 511
ZA|F . fEusb.org L HIYE “Universal Serial Bus HID Usage Tables version 1.12”
TEANE T RUbR BAE AR o

2.3 RARR SR T 2401

Tag, value description

0x05, 0x01, /* USAGE_PAGE (Generic Desktop) */
0x09, 0x02, /* USAGE (Mouse) */

Oxal, 0x01, /* COLLECTION (Application) */
0x09, 0x01, /* USAGE (Pointer) */

Oxal, 0x00, /* COLLECTION (Physical) */

0x05, 0x09, I* USAGE_PAGE (Button) */

0x19, 0x01, /* USAGE_MINIMUM (Button 1) */
0x29, 0x03, [* USAGE_MAXIMUM (Button 3) */
0x15, 0x00, /* LOGICAL_MINIMUM (0) */
0x25, 0x01, /* LOGICAL_MAXIMUM (1) */
0x95, 0x03, /* REPORT_COUNT (3) */

0x75, 0x01, /* REPORT_SIZE (1) */

0x81, 0x02, /* INPUT (Data,Var,Abs) */

0x95, 0x01, /* REPORT_COUNT (1) */

0x75, 0x05, /* REPORT _SIZE (5) */

0x81, 0x01, /* INPUT (Cnst,Ary,Abs) */

0x05, 0x01, /* USAGE_PAGE (Generic Desktop) */
0x09, 0x30, [* USAGE (X) */

0x09, 0x31, [* USAGE (Y) */

0x15, 0x81, /* LOGICAL_MINIMUM (-127) */
0x25, Ox7f, /* LOGICAL_MAXIMUM (127) */
0x75, 0x08, * REPORT _SIZE (8) */

0x95, 0x02, /* REPORT_COUNT (2) */

0x81, 0x06, /* INPUT (Data,Var,Rel) */

0xcO0, /* END_COLLECTION */

0xc0 /* END_COLLECTION */

2.3.1 RATIRE L5 5% (breakdown )

USAGE_PAGE(Generic Desktop)
11



“Generic Desktop” usagetd % 1 X M A # & IS HF: 8748 (pointer)
B BRI L TR T BEAE L /DB L 2R HI4% . 1%usagesE CAEREYE “ Universal
Serial Bus HID Usage Tables version 1.12” [£j4.175 .

USAGE(Mouse)

BUFE (Mouse) J& ik $%1% “Generic Desktop” ¥4 2Kd(f)— ik . %
7R BB FIPC CENL B2 — Mbr.

COLLECTION(Application)

COLLECTIONZ —#brid MG . FEH A, RAbRIcE 3C T 18 % M
ML e Wbs, B o o o o o

USAGE(Pointer)

NI E X T AN ds (pointer) B

COLLECTION(Physical)

6.2.2.6°17, “Device Class Definition for Human Interface Device (HID) Version
1117, RPN NUZON B AN B f S Sl R AR Rt .

USAGE_PAGE(Button)

USAGE_MINIMUM(Button 1)

USAGE_MAXIMUM(Button 3)

NABRIC IR T3 CRUbs B3N LD

LOGICAL_MINIMUM(0)

LOGICAL_MAXMUM(1)

Fs e 24ME, 08l

REPORT_COUNT(3)

REPORT _SIZE(1)

FRE A S E— MR T (SIZE) 137 (COUNT)

INPUT (Data,Var,Abs)

SRR B T USAGESS BB 4 BNl Bl vl LUk I AR i) B4 %
1P

REPORT_COUNT(1)

REPORT _SIZE(5)

INPUT(Cnst,Ary,Abs)

€ ST SO IR A s (paddr) PRI AE B & AE— A s

12



R E R & RIRZGPC, I LUNAE R &

USAGE_PAGE(Generic Desktop)

USAGE(X)

USAGE(Y)

XFNY £ 4 /2 “ Generic Desktop “usagelt] ¥4 . 1%usage X AEFTE “ Universal
Serial Bus HID Usage Tables version 1.12” 4.2+,

LOGICAL_MINIMUM(-127)

LOGICAL_MAXMUM(127)

REPORT_COUNTS()

REPORT_SIZE(2)

INPUT (Data,Var,Abs)

XHY s BB 25 KX LR PC. B 277, B KAE A 12785/ ME Ry -127 .
PZEGHE Y VR A AT AR IR AR B 2 (be read as Variale and Relative) .

MRAE R R AT PCREAEXANY Edl B A AT Bedhs,  H— AR N Bk, 5
Erimas, WX —ES. XBOK, FREFBaNRR . A IE RS RREHTY .
THREE SR [R] Ry a0t B8R AN 1), A2 & A S

END_COLLECTION

7FE SN RPN

END_COLLECTION

IVARRE S
2.4 Bl

CMX USB AL 1) 3 45 APIZEAN3492( “USB M CMXPI- kR 148 F 7 )b i
AR T o ZEUSBYE £ 4 i Th s e main() iR % . B3R 2 Creport) BAZIK K& 3%
2 s o SRR AT SRR INR 27 BA A (7 [l 38 5 A EHLPCI D

PCHHEE XY £ 4 Ay AHD6S 14, By LA3E ik 25 2% AID T B I8 25— BT ATD B 1
F—AEH. ZHEADEPUEEEA G (ERAEHRN ST S, XS
7% AIDBIUE A RERE IE A 1) BEE

int hid_mouse(void)

{
int x=0;
hcc_u8 in_report;
unsigned char oldx, oldy;
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char delta;
/l init HID state machine and USB driver
HID_init(0, 0);
/I Take a reference snapshot of the current A/D values
/[ for the X and Y position. Assume that this is base reading
[/l with the board flat on a table.
oldx = (unsigned char)(read_AD( 4 )>>4);
oldy = (unsigned char)(read_AD( 5 )>>4);
/I Create a report queue of 3 bytes ( see report descriptor )
in_report=hid_add_report(rpt_in, 0, 3);
while(1)
{
// Process HID report queues
hid_process();
// Only send new report if queue is empty
if (*hid_report_pending(in_report))
{
/I Assume no motion or button pushes
DIR_REP_BUTTONS(hid_report) = 0;
DIR_REP_X(hid_report) = 0;
DIR_REP_Y(hid_report) = 0;
/Il Calculate delta from reference position ( oldx )
delta = (char)(oldx - (read_AD( 4 )>>4));
/I Hysterisys for us older folks
if ( (delta>THRESHOLD) || (delta<-THRESHOLD) )
{
I insert delta into X position in report
DIR_REP_X(hid_report) = delta;
}
/I Calculate delta from reference position (oldy )
delta = (char)(oldy - (read_AD( 5 )>>4));
/I Hysterisys
if ((delta>THRESHOLD) || (delta<-THRESHOLD) )
{
I insert delta for Y position in report
DIR_REP_Y(hid_report) = delta;
}
/I If SW1 pushed, set button 1 bit in report
if (SW1_ACTIVE())
DIR_REP_BUTTONS(hid_report) = 0x01;
/I If SW2 pushed, set button 2 bit in report
if (SW2_ACTIVE())
DIR_REP_BUTTONS(hid_report) = 0x02;
/I Insert report into queue

14



hid_write_report(in_report, (hcc_u8*)hid_report);
}

}
return(0);

}

2.5 & (reports) HFHEUEEN

DIR_REP_X, DIR_REP_Y 1 DIR_REP_BUTTONS % ¥ %% 4 #i A\ B8 %
hid_add_report()5 B 37154k 45 (report) w1, XEEA7A7E & LAEHIDIR 25 ik
i

REPORT_COUNT(3)

REPORT_SIZE(1)

REPORT_COUNT(1)

REPORT_SIZE(5)

P BAAEAEAR A 0550, VR4, ddimi e 55060, okt
13E SUNIERE, Fiebd2 Ak, #8830 (center) .

USAGE(X)

USAGE(Y)

LOGICAL_MINIMUM(-127)

LOGICAL_MAXIMUM(127)

REPORT_SIZE(8)

REPORT_COUNT(2)

XAABRAFAEAEAR 5 7 1, AHD Y ARSI AR 2

3 B bR RS
37 (5 AMEA)
T4 2 FA 1 S350
76543210 76543210 |7 6 5 4 3 % 1 0
¥ X B3 B2 | BI
B At A ) i

E2 RAREEELEW
3USB RC Servo (PWM) 354122 fOt&) s s2

RC Servo FEifilasin 1 H € DB S #R AT AEH], IFHPC (FHL
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TR B SO &S . Wi USBiE £ e ] LA HIBINRC falllk HIFL. %
Fo 7 A s B S R ]85 Y AU H 5 45 PC U

& RC Servo Controller and Analog Monitor by Eric Gregori
Load |
= [=]
== —= = =] Step
=] ] —= [ ) =
=] = = = = ] —] =1
AND AN ANZ ANZ AN4 ANS ANS ANT Play |
I I ‘ I ‘ l I Rate
Record |
PWMO PWM1  PWMZ  PWM3  PWM4  PWMS  PWME  PWM7 Ll
Tuss
BB~ ! —TTE
— ™ ColdFire [ -
fl g 2 F——— ANI PWMI  —»fallg AL 2
—_ or I
o . S08/V1 -
g% 3 F——— AN2 —> —— PWM2 —>fill AL 3
fEJEa 4 ——— AN3 ——» ———— PWM3 —fil R AL 4
g 5 F——— AN4 ——> ——— PWM4 —>{filfliHiHL 5
fEIEe 6 f——— ANS ——P ——— PWMS —»fi/liffiil 6
ANG6 —— —— PWMo6
fERAs 7T e >l FpL 7
‘-‘-‘-‘-’"‘-—
AN7 PWM?7
e TR fl L 8

3.1 {EHPWMIEHIZZTH —RC Servo

RC Servo I Servo) 2% H R4z Ml AR Ll A Lk i £ o I FE
HVAAE, R, MRFINLA NS5 S0 A5 2 FIRC ServosskHahilfie. . IRRAIE
. RC Servoft —MPWMIE 54l — MBI E. WA Fios, Ea—1
A RGPS R E . PWMAE 5 3CE — N T--90 190 2 [H] (147 &,
BB e 2 240 5 17 B A A1-90 2 902 [7]

PEHIRC ServolJPWMIAE 5 /Iy F IR 4 3.3 6K (6 fr i e 1 2 5K #7145
RO, FHIh20ms (OANTFEAS 284, (A% KT-15msFl/h-T-50ms) Fl—Ap
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T-1msA12ms 2 [i] Hh0y A 1.5ms f) s HL PR TE] Chigh time) .

il i L HL PWM g A\
20ms
| —2ms
PWM iy HL - (] fA LA E (A
~1ms -90 degrees
1.5ms 0 degrees
~2ms 90 degrees

E3 {ERREHGIESPWME B FHXR

XFT-PWM ey FEP I [R]9 FE Lms RILBOFE IIMLAR e %, Al ilBe & (servo) 43
WKL A5.6000BEE . RC Servossk b i) 7 # LM T (i Ik Be £ . RC ] e
N TR (A B Servos il D) T LA EAREIAR AT — b 2

TEIXAP BT T ZSCRF8AServos. i K £ sk ColdFire PWM#E il 25 e % H 1-8
PLBIHE AL T o AT — A8z v K, 20msi) i fE ™ 4E78us (145D 1)
IIHIRE . AERZHN P IXA T LAESZ, B DL 2280t — U5 7245 20ms 4 391 A 1Y)
PRI S HRRE (IRTBRE

3.1.1 & “oneshot” AX F 1% F ColdFire PWM4z 4] 23
ColdFire PWM¥E il #3458 FH XU ph ML IR 1 BRPWMRE H I AEE = (glitches)

XML R4 “one shot” FE3. AEIXRIRICR, PWMPZEHIE L™ A4 ik
e IXICVF)\AZPWMTF Es 78 ik A A 1T AN 125 44 30

tH PWM_PERIOD 75 {7 #% ¥ & [# & 3 (B oKk 255)

]

i PWM_DUTY Zifias a2t
B4 trEPWMELE-1RBR 5 #5E A A B #1255 % 1141
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F PIT s i 28 7242 B 1, %) resolution G321

PWM #&5il %% 7= 2E one-shot
&5 one-shoti& s {E A PITER 23R F=EPWMEIE], PWMFRER =4 fikih

fi F one-shotA5 20, iy L I 7] S 35 M3 hn 1 . 847 [1PWM LT 404 5 4 FH ok
FEAE K, RS — AN BRI PIT I ok = AEPWME B . 7R —NPWM
FAWIHRPITE I 2872 A —A iy, PRI PWMEE il 28 U 2 4= —~one-shotfik . 38
if 5 E PWM_DUTY 25 {7 a8 W & S . ZALPWM_CONTER, 4 J5 Rl
PWM_DUTY ¥ 0k =/ “one-shot™ fikifs T & PWM_DUTY=0[1] % &
HARRED B, AR 4PWM_RERIOD A A7 28 5 [7] 21 I 445 2«

PWM_PERIOD

‘ PWM_DUTY

PIT Ik

PIT ¥ &

PWM_PERIOD=PWM # il (1) Period 75 745
PWM_DUTY=PWM # il g5 (1) DUTY cycle #7474
PIT=n] g A2 P e 4 CE a8 8D

&6 PWMBIEL &
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PWM_PERIOD

PWM_DUTY
PIT sets period i
PIT interrupt
PWM_DUTY set to 255-desired duty
PWM_COUNTER set to 0 Double buffer loads PWM_DUTY of

PWM_DUTY setto 0 0 setup in PIT interrupt, causing

signal to go low and stay low.

S FPWME 2 S fE e ik B o255 (AHZE( st o i it B PWMEs
il g oA r= A — MR R L kb . X0 5 305 —PWM_PWRIOD J5 PWM¥ il 4%
B 5 15 0,

3.1.2 PIT¥ a2

__declspec(interrupt:0) void PIT1_isr(void)

{
// disable PWM channels
/I This avoids any possible glitches since we do not
/l know the value of the PWM counter
MCF_PWM_PWME = 0;
/I Write duty cycle
/l Set PWM_DUTY to 255-desired duty cycle
MCF_PWM_PWMDTY4 = MCF_PWM_PWMDTY_DUTY (255-pwm_duty[0]);
MCF_PWM_PWMDTY6 = MCF_PWM_PWMDTY_DUTY (255-pwm_duty[1]);
/I Reset counter, loads duty cycle
MCF_PWM_PWMCNT4 = 0;
MCF_PWM_PWMCNT6 = 0;
/l enable output
MCF_PWM_PWME = 0x50;
/I Force to 0 after PWM_PERIOD - creating one-shot
MCF_PWM_PWMDTY4 = MCF_PWM_PWMDTY_DUTY/(0);
MCF_PWM_PWMDTY6 = MCF_PWM_PWMDTY_DUTY/(0);
/* Clear interrupt at CSR */
MCF_PIT_PCSR(1) |= MCF_PIT_PCSR_PIF;
}
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3.2 iZENA/D¥51k

L REH ] IIAIDIR S 552,175 ¢ At I A/DFE ok B o B2 4 Je s 7 )
IR KR
3.3 HID#R & iR

162.275, “HIDRUARRS BER " h, A7 Se B I S R R Ik o (51 1R

O RRAN T L SR S R AT o AT AR S R A7 (0 T HABE T — S8y
INFIOUTAL Hir i 45 /IR 5« http://www.ush.org/developers/hidpage/dt2_4.zip I n]

PLER 2% T H

EHID Descriptor Tool {DT) - D emgl.hid - |EI|£|
File Edit Farse Descripkor  Abouk
HID ltems Repart Descriptor
T=AGE fall [UEAGE_PAGE (Generic Desktop) 0p 01 00
= miGEE_PAGE = |UsAGE (Vendor Usage 13 09 01
USAGE_MINIMUM COLLECTION (Application) Al 01
USAGE_MAXTMUM LOGICAL_MINIMUM (07 15 00
DESIGHNATOR_IMDEX LOGICAL_MaAxTIMUM (2553 26 FF QO
DESTIGHNATOR_MINIMUM REPORT_SIZE (&) 7508
DESTGHNATOR _MAXTIMUM UsAGE (Wendor Usage 13 08 01
STRING_IMDEX REPORT_COUNT (&) a9t 08
STRING_MINIMUM INPUT {Data,Vvar,sbs) g1 oz
STREING_MAXTIMUM UsAGE (Wendor Usage 23 09 02
COLLECTION REPORT_COUNT (&) a9t 08
EMD_COLLECTION QUTPUT (Data,var,fbs) a1 02
INPUT END_COLLECTION o
OUTPUT
FEATUEE
LOGTCAL_MINIMUM
LOGTCAL_MAXTIMUM
PHYSICAL_MINIMUM
PHYSICAL_MAXTIMUM
UNIT_EXPONENT
UNIT bro
REPORT_SIZE
EEPORET_ID
EEPORT_COUNT ~
| Manual Entry I
| Clear Descriptor I

E7 8T HIN/OUTE EXIRE
3.3.1 A NIRE ML ik

LOGICAL_MINMUM(0)
LOGICAL_MAXIMUM(255)- %4 3 [

REPORT _SIZE(8)-8f7 /% b

REPORT_COUNT(8)- % A [f18%uds e Fnf th £ s 11984
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VR TR A a8 7 A INEHE A8 71T (OUT AL o Ak 4 PCIN8 11 Kl H]
TAREU AR AR, 8 7 1 IOUT s Ml TR HEPWM a5 EE

3.4 [E

void hid_generic(void)
{
hcc_u8 out_report;
hcc_u8 in_report;
pwm_duty[0] = 78;
pwm_duty[1] = 156;
pwm_duty[2] = 156;
pwm_duty[3] = 78;
PIT_mode = 'P’;
init_PWM();
init_PIT1();
HID_init(500, 0);
out_report=hid_add_report(rpt_out, 0, 8);
in_report=hid_add_report(rpt_in, 0, 8);
LED4_ON;
while(!device_stp)
{
hid_process();
/* Send switch status. */
if (*hid_report_pending(in_report))
{
hcec_u8 tmp|[8];
if( period_counter > 1)
{
period_counter = 0;
tmp[0] = (unsigned char)((read_AD( 0 )>>4)&0x00ff);
tmp[1] = (unsigned char)((read_AD( 1 )>>4)&0x00ff);
tmp[2] = (unsigned char)((read_AD( 2 )>>4)&0x00ff);
tmp[3] = (unsigned char)((read_AD( 3 )>>4)&0x00ff);
tmp[4] = (unsigned char)((read_AD( 4 )>>4)&0x00ff);
tmp[5] = (unsigned char)((read_AD( 5 )>>4)&0x00ff);
tmp[6] = (unsigned char)((read_AD( 6 )>>4)&0x00ff);
tmp[7] = (unsigned char)((read_AD( 7 )>>4)&0x00ff);
hid_write_report(in_report, (unsigned char *)&tmp);
}
}

/* Set status leds if needed. */
if (hid_report_pending(out_report))
{
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hcec_u8 data[9];

hid_read_report(out_report, (unsigned char *)&data);
pwm_duty[0] = data[O0];

pwm_duty[1] = data[1];

pwm_duty[2] = data[2];

pwm_duty[3] = data[3];

}
busy wait();
}
}
3.5 PCEHL A

// Send slider data to USB driver
static void send_pwm(void)
{
unsigned char Istate[8];
Istate[0] = theApp.dlg->pwm0.GetPos();
Istate[1] = theApp.dlg->pwm1.GetPos();
Istate[2] = theApp.dlg->pwm2.GetPos();
Istate[3] = theApp.dlg->pwm3.GetPos();
Istate[4] = theApp.dlg->pwm4.GetPos();
Istate[5] = theApp.dlg->pwm5.GetPos();
Istate[6] = theApp.dlg->pwm6.GetPos();
Istate[7] = theApp.dlg->pwm7.GetPos();
HIDWrite(&Istate);
}
//Update bargraphs with analog data
static void get_analog(void)
{
unsigned char Istate[32];
if (HIDRead(&lstate))
{
theApp.dlg->an0.SetPos( Istate[0] );
theApp.dlg->anl.SetPos( Istate[1] );
theApp.dlg->an2.SetPos( Istate[2] );
theApp.dlg->an3.SetPos( Istate[3] );
theApp.dlg->an4.SetPos( Istate[4] );
theApp.dlg->an5.SetPos( Istate[5] );
theApp.dlg->an6.SetPos( Istate[6] );
theApp.dlg->an7.SetPos( Istate[7] );
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4 USBE =2 IRIR 27 (EHIE 3R 151)

CMX PSR [F] B S e AU 2% 7 o T8I J /s B A MO IR R R T P
KR ENTT o MR- WA BN BN B 450 CRORFT) (4. s R AR A
WA LWL . www.usb.org | TUSB2.0ER 8 & ST K& FIUAS [8] (1 4538 75
AN3492 ( “USBAAFHCMXII AR O H R RS DL AR T, For
A EHLE AP R .

AR, AT PR Rt PSRN R %, I HAR /s B8 k4 R4

BAF. ATHUSB2.0RE H i SUIHERAF, 1] LA R A5 1) AR 5 S

=10l x|

F|Ie Edit Setup  Control  Window  Help

ost Demo by Eric Gregori

MG Host application started.
aiting for device removal.
evice disconnected.

aiting for device...

evice connected.

evice Descriptor
2 @1 B0 B2 B8 BP BB 48 57 13 B3 6% B0 02 A1 82 B3 61

anufacture: P&E Microcomputer Systems, Inc.
roduct: Embedded ColdFire Debug
erial Number: PE6B13411

ecoded Device Descriptor
idUendor = 1357

idProduct = @503

cdDevice = @268
DeviceClass = H8
DevicefubClass = @A
DeviceProtocol = B8
NMumConfigurations = 81

onf iguration Descriptor — B8
7 B2 20 BB B1 W1 AP BB EA B A4 B8 BA B2 FF FF
F 88 @7 B85 81 62 40 898 080 @7 65 B2 62 40 A8 A1

ecoded Configuration Descriptor
MumInterfaces = @1

Conf igurationUalue = 81

iConf iguration = 88

mAttributes = BA

MaxPower = Zma = EA

aiting for device removal. j

&8 MiFEANColdFireifflifgg (M52221DEMO) 5EI YR 4 R
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=101 ]

F|Ie Edit  Setup Control  Window  Help

ost Demo by Eric Gregori

MG Host application started.
aiting for device removal.
evice disconnected.

aiting for device...

evice connected.

evice Descriptor

2 A1 98 B2 B8 BA BA 48 57 13 A3 A5 9@ B2 @1 B2 A3 A1

anufacture: P&E Microcomputer Bystems,. Inc.
roduct: Embedded ColdFire Debug
erial Number: PE6BA13411

ecoded Device Descriptor
idUendor = 1357

idProduct = @583

cdDevice = 8208
DeviceClass = H8
DeviceSubClazs = HA
DeviceProtocol = B8
HunConf igurations = 81

onf iguration Descriptor — 8@
9 A2 20 A0 B1 A1 BA 8@ E@ A7 B4 B BB B2 FF FF
F 8@ A7 B85 81 A2 40 AA BA A7 A5 A2 B2 48 BA A1

ecoded Configuration Descriptor
NunInterfaces = @1

Conf igurationlalue = 81

iConf iguration = A8

mAttributes = 808

MaxFPower = 2Zma = EA

aiting for device removal. j
-

B9 M —NUSBIBEH SR BRI R
4.1 &

4.1.1 emg_host_demo()

RIS A B EHLAPERMZS W & 10 1o AEIXNMFrp, [
fRIEIE 10 (38400, 8, n, 1) FIENH R AAECEMBRT. — NHRREL AN
HER I —30 ) Rk R % LI~ 05F Bp {4

1
// Enumerate device, and output device / configuration descriptors to the serial port in hex
/I Serial descripors are also printed to the serial port
1
// Written by Eric Gregori(847) 651 - 1971
1
int main(void)
{
hcc_u8 cfg, strl, str2, str3;
hcc_ul6 length, i;
device_info_t dev_inf;
cfg_info_t cfg_inf;
hw_init();
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uart_init(38400, 1, 'n', 8);

host_init();

print( "\r\nHost Demo by Eric Gregori\n\r");
print("EMG Host application started.\r\n");
while(1)

{

busy wait();
/* a device is already connected, wait till it is disconnected */
print("Waiting for device removal.\r\n");
while(host_has_device()); // Spin waiting for !ATTACH
print("Device disconnected.\r\n'");
/* At this point no device is attached. Wait till attachment. */
print("Waiting for device...\r\n");
while(thost_scan_for_device()); // Spin waiting for ATTACH
print("Device connected.\r\n");
// Read and parse device descriptor
I/ get_device_info() calls get_dev_desc()
if( !get_device_info(&dev_inf))
{
print( "\n\rDevice Descriptor\n\r" );
for(i=0; i<18; i++)
{
emg_printbytehex( dbuffer[i] );
print("");
}
print( "\n\r");
strl = dbuffer[14];
str2 = dbuffer[15];
str3 = dbuffer[16];
if(strl)
{
print( "\r\nManufacture: " );
emg_print_str_desc( strl);

}
if(str2)
{
print( "\r\nProduct: " );
emg_print_str_desc( str2);
}
if(str3)
{
print( "\r\nSerial Number: " );
emg_print_str_desc( str3);
}
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print( "\r\n\r\nDecoded Device Descriptor" );
print( "\n\ridVendor =" );
emg_printwordhex( dev_inf.vid );
print( "\n\ridProduct =" );
emg_printwordhex( dev_inf.pid );
print( "\n\rbcdDevice =");
emg_printwordhex( dev_inf.rev);
print( "\n\rbDeviceClass = " );
emg_printbytehex( dev_inf.clas);
print( "\n\rbDeviceSubClass =" );
emg_printbytehex( dev_inf.sclas );
print( "\n\rbDeviceProtocol =" );
emg_printbytehex( dev_inf.protocol );
print( "\n\roNumConfigurations =" );
emg_printbytehex( dev_inf.ncfg );
print( "\n\r");

else
print( "\r\nFailure Reading Device Descriptor" );
/I Read all configuration descriptors
for(cfg=0; cfg < dev_inf.ncfg; cfg++)
{
/I get the configuration descriptor
if (get_cfg_desc(cfg))
continue; // Descriptor cfg not found
else
{
print( "\n\rConfiguration Descriptor - " );
emg_printbytehex( cfg );
length=RD_LE16(dbuffer+2);
for(i=0; i<length; i++)

{
if((i%16)==0)
print( "\n\r'");
emg_printbytehex( dbufferl[i] );
print("");

}

strl = dbuffer[6];

print( "\n\r\n\rDecoded Configuration Descriptor" );

/1 Call get_cfg_info() to parse configuration descriptor
get_cfg_info( &cfg_inf);

print( "\n\rbNuminterfaces = " );

emg_printbytehex( cfg_inf.nifc);

print( "\n\rbConfigurationValue = ");
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emg_printbytehex( cfg_inf.ndx );
print( "\n\riConfiguration =");
emg_printbytehex( cfg_inf.str);
print( "\n\rbomAttributes =" );
emg_printbytehex( cfg_inf.attrib );
print( "\n\rboMaxPower * 2ma ="");
emg_printbytehex( cfg_inf.max_power );
if(strl)
{
print( "\\nManufacture: " );
emg_print_str_desc( strl);

}
print( "\n\r\n\r" );

} // end of config descriptor read
1l
} 1/ while(1)
}

412 T —NFH& B HiEFF-emg_print_str_desc()

void emg_print_str_desc( unsigned char desc )
{
unsigned chari;
if( lemg_get str_descriptor( desc))
{
// Unicoded string is in dbuffer starting at 2
/I strlen = (dbuffer[0] - 2)*2
for( i=2; i<=(dbuffer[0]-2); i+=2)
uart_putch( dbuffer[i] );
}
}

4.1.3 emg_get_str_descriptor()

int emg_get_str_descriptor( unsigned char desc )
{
hcc_u8 setup[8];
hcc_ul6 length=3;
hcc_u8 retry=3;
std_error=stderr_none;
do
{
// Build SETUP data packet
fill_setup_packet(setup,STP_DIR_IN,STP_TYPE_STD,STP_RECIPIENT_DEVICE,
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STDRQ_GET_DESCRIPTOR,

(hcc_ulB)((STDDTYPE_STRING<<8)|desc), 0, length);

if (length == host_receive_control(setup, dbuffer, 0))
{
/* Check returned descriptor type and length (ignore extra bytes) */
if (USBDSC_TYPE(dbuffer) == STDDTYPE_STRING))
{
length=dbuffer[0];
if(length >= DBUFFER_SIZE )
length = DBUFFER_SIZE-1;
/I Rebuild SETUP data packet with new length
fill_setup_packet(setup, STP_DIR_IN,
STP_TYPE_STD,STP_RECIPIENT_DEVICE,
STDRQ_GET_DESCRIPTOR,
(hcc_ul6B)((STDDTYPE_STRING<<8)|desc),
0, length);
if (length == host_receive_control(setup, dbuffer, 0))
return(0);
}
}
Twhile(retry--);
std_error=stderr_host;
return(l);

}

5 ETFTUSBIATFEMEIIEIRICE S (Logger) (KBS F1E

xX)

CMX USBENLYMAR A SRS N AFFE IV HE T« CMX USBHMMARE A3 [
A7 R B BERE AE AN T B AN AE 2 B EPC B RS 0l ™ WPC T 3R] PCE A

B NAFRE RS, W LA CMX USB PR B2 2

[ 1 ABRVEASCHAS (s SOR AU il sk B N AE P . T LA Microsoft
Excel 3. [E L AALEIE (IRA LY RERBISIEIE) MR At 19

B TR
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T ColdFire
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USB :
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Sensor5 [——— AN4 —Pb Stack
and
Sensor6 [ AN5 —¥» THIN
FFS
AN6 —
Sensor7
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Sensor 8
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USB Flash Stick
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5.1 XKRETFHELE

USB K& S S5 “Universal Serial Bus Mass Storage Class Specification
Overview (revision 1.2) 7 $5€ . 1ZHIE T LAAEwww.usb.org#k 2. KA B AFiER
8 USB 4, 41 19, 7F ATAPI(Advanced Technology Attachment Packet Interface) Fl
SCSI(Small Computer System Interface) i 24 .
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1 Reduced Block Commands(RBC) NAF %
2 SFF-8020i, MMC-2(ATAPI) CD/DVD
3 QIC-157 G
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5 SFF-8070i FEZ 2
6 SCsl

5.3 USBf&Hi#L&l (BULK)
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54 CMX THIN AEXHREZ

CMX THINAE A 2R G8 0 BEE A IR IR AR GE et 1. THINSCE R S
Y FFFAT12, FAT16, RIFAT323CMF RS, THINSUH RS S —Ar T R AR
Z LIRAEE, g N R RRUEIAPL. CMX_FFS_THIN_5222x.pdfiE 41 4
&7 CMX THIN flash SR8 M HAPL, iZ30AEAT T-USB MR ffdocs H 3% F .

N

CMX THIN Flash &%

f open(), f close(), f write(), f read(), f seek(), f tell(), f eof(), f pute(), f getc()
Je oAt bR %L

KA

USB LIz

USB #idle (hfiff)

E1l A&EFHERUSBIILE
5.5 {FHA/DiE#HE

AIDEEH TSk A Bdic 5 2% (logger) SREERBHUEIE . &8 E Wik siat.
LEAE—ANRAE S 31 5 0 I S 4 3 Tk 17 ) K ) SR ff A b S I AVD s . A3k
AIDIBIE [R5 . Khr b, FEAESRE— R RS ADIEE K, AE PRI )
W BRI 1 RE I N Bflash o 306 T 52 Bl (10 Kot 30 53k e ok 2 AN T
BB, AHAZRAE TR DR S B I LA SR R0 . AIDRG N 00 5
2.1

5.6 £FHRTC

SERFRF B (RTCO M T AR CRFEIR ML “BrmE” o FH A4
MCF5222X(M52223EVB F1M52221DEMO) HF RTCHE B [{) 48 . RTCH 4t 1 CPU
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El11l KB EFERUSBIMNLK
5.6.1 B2 ERTC
RTCH E—1HZIP I i N o 12 I8 R GE I B o0 i K o 1% 0 S R
RTCDRZ A7 2% K &
#3 MCF_CLOCK_RTCDRZ 1588
FB iR
31—0 SIS AR 1. BB RTCDR+1 (M 1%114294967296) 1A
RTCDF | M RGN b g 92 ] I A B 73 4

FH T N4 3000« RGEmH e Sz Br_EEPLLI I C(INPUT) , 4345 #% (divider)

INEEIANSETE NN TR S

/* Set real time clock freq-Oscillator clock(crystal frequency) = 48MHz */

MCF_CLOCK_RTCDR = 48000000-1;

5.6.2 EIRTC

BIRRTCH LRI, 2P RIS 25 47 45 o

1

I/ Author: Eric Gregori (847) 651 - 1971

1

I/ Read time from ColdFlre RTC

1

unsigned char get_time( unsigned char type )

{
switch( type )
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case 'H":

return( (unsigned char)((MCF_RTC_HOURMIN & 0x00001F00)>>8));
case 'M'":

return( (unsigned char)(MCF_RTC_HOURMIN & 0x0000003F ));
case'S":

return( (unsigned char)(MCF_RTC_SECONDS & 0x0000003F ));

}
return( 0 );

}

5.7 #iEIEFESE (logger) [Elf4

5.7.1 unsigned char write_log(F_FILE *file, unsigned char c)

1
I/ Author: Eric Gregori (847) 651 - 1971
1
/I Write raw byte to file, and output to screen
1
unsigned char write_log( F_FILE*file, unsigned char c)
{
uart_putch(c);
return( (unsigned char)(c != (unsigned char)f_putc( (int)c, file )));
}

5.7.2 unsigned char write_log_dec(F_FILE *file, unsigned short d)

I
Il Author: Eric Gregori (847) 651 - 1971
I
/I Write decimal value to file, and to screen
I
unsigned char write_log_dec( F_FILE*file, unsigned short d )
{
unsigned charth, h, t, o, ret;
unsigned short c;
c=d;
for( th=0; th<9;)
{
if(¢>=1000)
{
¢ -=1000;
th++;

} else

33



break;

}
for( h=0; h<9;)
{
if(c>=100)
{
c -=100;
h++;
} else
break;
}
for(t=0; t<9;)
{
if(c>=10)
{
c-=10;
t++;
} else
break;
}
0 = (unsigned char)c;
ret=0;
if(th)

ret = write_log( file, (unsigned char)(th+0x30));
if('ret && (th ]| h))

ret = write_log( file, (unsigned char)(h+0x30));
if('ret && (th ]| h|t))

ret = write_log( file, (unsigned char)(t+0x30));
if( Iret)

ret = write_log( file, (unsigned char)(0+0x30));
return( ret);

}

5.7.3 unsigned char write_log_string(F_FILE *file, unsigned char *data)

1
I/ Author: Eric Gregori (847) 651 - 1971
1
unsigned char write_log_string( F_FILE *file, unsigned char *data )
{

unsigned char i, ret;

ret=0;

for(i=0; ('ret && data[i]); i++)

ret = write_log( file, data[i] );

return( ret);
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5.7.4 void cmd_emglog(char *param)

1
I/ Author: Eric Gregori (847) 651 - 1971
1
Il Log analog data to file in comma delimited format
1
void cmd_emglog( char *param)
{
F_FILE *file;
hcc_u8 c, osec;
hcc_ul6 ad,;

print( "\n\nHit enter to quit\n\n");
file=f_open(param, "w");
if (file == 0)
{
print("Failed to open ");
print(param);
print(".\r\n');
return;
}
print(".\r\n");
(void)write_log_string( file,
(unsigned char *)("TIME,POT,ACCEL_X, ACCEL_Y, ACCEL_2zZ\r\n"));
while(1)
{
if( osec == get_time('S"))
continue;
osec = get_time('S");
c=get_time('H");
if( write_log_dec(file, (unsigned short)c) ) break;
if( write_log(file, ;")) break;
c=get_time('M");
if( write_log_dec(file, (unsigned short)c) ) break;
if( write_log(file, ;")) break;
c=get_time('S");
if( write_log_dec(file, (unsigned short)c) ) break;
if( write_log(file, ',")) break;
ad = (unsigned short)read_AD( 0);
if( write_log_dec(file, ad) ) break;
if( write_log(file, ',")) break;
ad = (unsigned short)read_AD( 4);
if( write_log_dec(file, ad) ) break;
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if( write_log(file, ',")) break;
ad = (unsigned short)read_AD(5);
if( write_log_dec(file, ad) ) break;
if( write_log(file, ',")) break;
ad = (unsigned short)read_AD( 6 );
if( write_log_dec(file, ad) ) break;
if( write_log(file, \r')) break;
if( write_log(file, \n")) break;
if (uart_input_ready())
{
break;
}
}
f_close( file);
print( "\nFile Closed" );
return;

}
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File Edit Zetup Conbrol ‘Window Help

emgtest test2@.data :l

riteing lbytes at a time for 1 second — 38 KBuytes~Second
riteing 32bytes at a time for 1 second — 58 KBytes-Second
riteing 64bytes at a time for 1 second — 58 KBytesz.-Second
riteing 96hytes at a time for 1 second — 53 HKBytes.Second

priteing 128bytes at a time for 1 second — 51 KButes~fecond
riteing 16Bhytes at a time for 1 second — 53 KButes~Second
riteing 192bytes at a time for 1 second — 55 KButes~-Eecond
riteing Z224hytes at a time for 1 second — 59 KButes~Second
riteing Z256bytes at a time for 1 second — 53 KButes-Second
riteing Z2B8hbytes at a time for 1 second — 59 KButes~Second
riteing 32Bhytes at a time for 1 second — 54 KBytes~-Second
riteing 352bytes at a time for 1 second — 73 KButes~Eecond
riteing 384bytes at a time for 1 second — 67 KBytes-Second
riteing 416bytes at a time for 1 second — 64 KButes~Eecond
riteing 448bytes at a time for 1 second — 59 KBytes~- Second
riteing 48Bbytes at a time for 1 second — 55 KButes~Eecond
riteing 512hytes at a time for 1 second — 51 KBuytes-Second
priteing 544bytes at a time for 1 second — 98 KButes-Second
riteing 576bhytes at a time for 1 second — 78 KButes~Second
riteing bWHbytes at a time ftor 1 second — Y3 HBEytess3Second
riteing 64Bbytes at a time for 1 second — 74 KButes~-Second
riteing 672hytes at a time for 1 second — 96 KButes~Second
riteing 7BAd4bytes at a time for 1 second — 73 KBytes-Second
riteing 736bytes at a time for 1 second — 89 KButes~Eecond
riteing 768bytes at a time for 1 second — 87 KBytes-Second
riteing 8B@Bbytes at a time for 1 second — 83 KButes~Eecond
riteing 832bhytes at a time for 1 second — 81 KBytes~Second
riteing 864dbytes at a time for 1 second — 82 KButes~Eecond
riteing 8%6hytes at a time for 1 second — BA KButes-Second
riteing T28bytes at a time for 1 second — 7?9 KButes~-fecond
riteing 96Bhytes at a time for 1 second — 7?9 KButes~Second
riteing 992bytes at a time for 1 second — 76 KBuytes~-Second

priteing 1A24bytes at a time for 1 second — 83 KBytes-Second
File Closed
Femgtest test2l.dat

riteing lbytes at a time for 1 second — 38 KBytes- Second
riteing 32bhytes at a time for 1 second — 49 KBytesz.Second
riteing b4bytes at a time for 1 second — 51 KBytes-Second
riteing P6hytes at a time for 1 second — 54 KBytesz.Second

riteing 128hytes at a time for 1 second — 49 KButes-Second
priteing 16Bbytes at a time for 1 second — 54 KButes~-fecond
riteing 192hytes at a time for 1 second — 55 KButes~Second
riteing Z224bytes at a time for 1 second — 57 KButes~-Second
riteing 256bytes at a time for 1 second — 52 KButes~Second
riteing Z288bytes at a time for 1 second — 68 KButes-Second
riteing 32@hytes at a time for 1 second — 55 KButes~Second
riteing 352hytes at a time for 1 second — 74 KBytes~-Second
riteing 384bytes at a time for 1 second — 67 KBuytes~-Eecond
riteing 4l6bytes at a time for 1 second — 62 KBytes-Second
riteing 448bytes at a time for 1 second — 68 KButes~Eecond
riteing 48@bhytes at a time for 1 second — 55 KBytes~- Second
riteing 512bytes at a time for 1 second — 52 KButes~Eecond
riteing S544hytes at a time for 1 second — 97 KButes-Second
riteing 576bytes at a time for 1 second — 97 KButes-Second
riteing 6ABhytes at a time for 1 second — 95 KButes~Second
riteing 64Bbytes at a time for 1 second — 91 KButes~-Second
riteing 672hytes at a time for 1 second — 87 KButes~Second
riteing 7B@d4bytes at a time for 1 second — 87 KButes-Second
riteing 736bytes at a time for 1 second — 83 KButes~Second
riteing 768bytes at a time for 1 second — 831 KBytes-Second
riteing 8B@Bbytes at a time for 1 second — 80 KBuytes~Eecond
riteing B8J12bytes at o time [or 1 second Y lDytes~Second
riteing 864bhytes at a time for 1 second — 76 KBytes- Second
riteing 8%6bytes at a time for 1 second — 75 KButes~Eecond
riteing 928hytes at a time for 1 second — 7?3 KButes-Second
riteing T6Bbytes at a time for 1 second — 78 KButes~fecond
riteing 992hytes at a time for 1 second — 69 KBytes~Second

piteing 1824bytes at a time for 1 second — 66 KBytes-Second
x File Closed j
> -
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i, USBEALEKEN iR 0042 S0 fFusb_host.cH fKjusb_host_start_transaction() e&i %1«

ML A RS REE 58 R A5 I, USBENUAE AR5 | B4 H v v A 2n
TN AR SR 58 BT 1 ) R

LED3_OFF;

F_write(buff, 64, 1, file);
LED3_ON:

£ F & B % b LED3 M5 5 # A5 4 “ Start 7 . B G BRI E 52
ush_host_start_transaction() s& £ P K487 . B — IR R AL B BESE A — IR 55 1 46
55748 Jy =i HT- . ush_host_start_transaction() B i [ e s 17 S B IS 6] 1K1 76%
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Flash Write Real-Time ( 64 byte write ) - Spinning 76% of time @2
—— Host Driver - High while Spinning
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= running
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o
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¥
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WG Excel 1 :: > USB Flash Stick
Windows PC WAV 3 f

ColdFire
Running

CMX

¥ c ﬁfgg PWM EI(S}E /‘W USB Flash Stick
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6.1.1 #36LPWM4x 5] 25

ColdFire#)aatl T H & — AMRAEH I T H, fFfreescale.com Lrf LIk E]. &2
—/N3EFWindows[FIGUL, o VFAR FH I TE 1 7 AR & ColdFireb v, 3 H#hA)
IR AR

ColdFirc Initialisation MCF52223 Pulsc Width Modulakion {PY¥r) Module ﬂﬂ

Pulse Width Modulation (PWM) Module

Clacking | Channelz 0 and 1 I Channels 2 and 3 | Channelz 4 and 5 | Channelz B and 7 | Freeze and W ait modesl Emergency Shutdown I

—Clocking for P4k Channels 0,1, 4 and 5
P'4'M channels 0.1, 4 and & can each be clocked from one of bwo sources, Clock & or a scaled version, Clock S4.

A0.00 kMHz Moduls Clock

Clock & frequency = = 2000 MHz
|2 vl
LB -1, e

24 |258

—Clacking for Pt Channels 2, 3, 6 and 7

Pk channclz 2, 2, E and 7 can cach be cloclked from one of bwo zources, Clocl B or a scaled version, Clocl SE.

Clock B frequency = B = 4000 MHz
I‘] vl
Scaled Clock S8 frequency = oo MH2CRekE 20 1o khe

2 |258
Configure manually.... View Documentation | ! Preview Code... | Ok |

E14 & EPWMEATsH
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ColdFire Initialisation - MCF52223 Pulse Width Modulation {PWM) Channel O

Fulse Width Modulation (PWM) Channel 0

21

v Enable PwM Channel

Clock Source
" Clock & [20.00 Ml lz)
" Clock 54 [33.06 kHz)

—Perod and Duty Cycle

Output alignment: ILeft-aIigned j
In left-aligned mode, the counter counts up until the duty count is reached, at which point the output toggles.

The counter then continues to count up until the peiiod iz reached, at which point the output toggles back and
a new period begins.

Diuky count: I'ID clocks
Period: |255 clocks

€ Output iitially low, boggles high when duty count reached
& Output initially high, toggles low when duty count reached

Result: Total period = 255 clocks [12.75 microseconds). Output is high for 10 clocks [3.922% of period)

Configure manually. .. Wiew Documentation | Previzw Code... |

Cancel

E15 ELEPWMIBIEO

# ColdFire Initialisation - untitled

File  Edit

L}**++***4****++*******+***********************************************

* init pwm - Pulse Width Modulation (PWM) Module *
********4*************************************************************;’

static wvoid init pwm {wvoid)

{
/* Clock & frequensy = 20.00 MHz
PWM continues to run ir freeze mode
PVM continues to run ik walt mode
Jetting=s for PWM Channel 0:
“lock source is Cleck &
Left-Aligned output mode
Period = 255 <locks (12.75 microssconds)
High for 10 <locks per period (3.922% duty cycle)
*f
MCF_PWM_PWMPERD = MCF_PWM_PWMPER PERTOD (OxEf);
MCF_PWM_PWMDTY0 = MCF_PWM _PWMDTY DUTY (Dxa);
MCF_PWM_PWMEBOL = MCF_PWM_EWMEOL PPOLO;
MCF_PWM_PWMCTLR = O;
MCF_PWM_PWMPRCLE = MCF_PWN_ EWMPRCLE PCRA(0x1);
MCOF PWM PWMCAE = 0;
MCF_PWM_PWMCTL — O
MCF_PWM_PWMSCLA = 0
MCF_PWM_PWMECLE = 0;
MCF_PWM_PWME = MCF_FWM_PWNE PWMED ;
MCF_PWM_PWMSDN = O;
'

=0l

| v

[+ ]

Ell6 mEfsEERErER
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6.1.2 AHIPWME & =L

PWM 7 % LA 2 5E125us (8KHZIFIRAFE 4D HH—1X . ColdFirefti /il —/>PIT
(programmable interval timer) K¢, PIT¥ & &AEL125us B —k. 76 Wit
PR AIRE G rh CR A5 RER ) v S — 215 BIPWM 5 B LA A7 st

6.1.2.1 #IR1LPIT

{EFPITLZ B A CMX USBYRSAR A T AL P J5EE I8 F T PITO.

Coldrire Initialisation - MCr 52223 Programmable Interrupk Timer 1 (PIT1) 2

Programmable Interrupt Timer 1 (PIT1)

v Enable PIT1

rTimeout period

Timer elock: |Bus Clack / 2 | = amoomHz
Timeout 2eniod = IEDDD = 12500 micoseconds
40.00 MHz clock

W hen bmer expiras:
[¥ Enable intemupt when count reaches 020000 [timer expires)

% Counter reloads with timeout value when count reaches 0:0000 [Set-and-Forget operation]

" Counter ralls over to 02FFFF when count reaches 0x0000 [Free running operation)

—Updating the TMA Fegister
" Updatng the timeoLt it the TMR register immediately changes the curent count

* Updatng the timeaut in the TMR register doesn't changes the current count until it reaches 00000

—Timer operation in Low-Power mode
DOZE Mode: € Piogiannnable Intenupl Tingr slupped in DOZE nuode
* Programmable Interrupt continues ta run in DOZE mode

Debug Maoce = Programmable Interrupt stopped in debug mode:
% Programmable [nterupt continues ta rn in debug mode

Ok Cancel

Configure manually... Wiew Diocumentation |

E17 {EFACFINtEE&PIT
R SRS = A2 FH 1 B DR A RS T AT s A AR
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+* ColdFire Initlalisation - untitled =S

File  Edit
/* PIT1 enabled
PIT1l timeout period = 125.00 microseconds
Timeout value reloaded when counter reaches zero
Writing to PMR replaces walue in PIT counter when count reaches 0x0000
Interrupt when timer expires is enabled
Timer continues to run ir. DOZE mode
Timer continues to run ir Debug mode

*

/% det OVW bit so first PMR update i1s immediate */
MCF_PIT1_PCER |= MCF_PIT_PCER_OVi;

/* Update PMR and then enable timer */

MCF_PIT1 PMR = MCF_PIT PMR_EM(0x1387);

MCF_PIT1 PCSR = MCF_FPIT PCSE PIE |
MCF_FIT PCSE_RLD |
MCF_PIT FCSF_EN;

E17 {EHCFIntEcBEPIT

6.1.2.2 PIT 5 438

PITE N 45 5:125ushe ) — . e R a 28— Wr. Al 8% 40 00k i
EONAEREPITIAR I, Jf HABCE EMILE S mh W) R B b 25 b — i 1) v W Ack
H R BN TR kIR L .

1
I/ Author: Eric Gregori (847) 651 - 1971
1
1
__declspec(interrupt:0)
void PIT1_it_handler(void)
{
if( !Imute && (data_out !=data_in))
{
MCF_PWM_PWMDTY1 = data_buffer[data_out++];
LED1 TGL;
}
/* Clear interrupt at CSR */
MCF_PIT_PCSR(1) |= MCF_PIT_PCSR_PIF;

}

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

* init_interrupt_controller - Interrupt Controller *

**********************************************************************/
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static void init_interrupt_controller (void)

{
#ifdef AUDIO
/* Configured interrupt sources in order of priority...
Level 7: External interrupt /IRQ7, (initially masked)
Level 6: External interrupt /IRQ6, (initially masked)
Level 5: External interrupt /IRQ5, (initially masked)
Level 4: External interrupt /IRQ4, (initially masked)
PIT O interrupt
Level 3: External interrupt /IRQ3, (initially masked)
Level 2: External interrupt /IRQZ2, (initially masked)
Level 1: External interrupt /IRQ1, (initially masked)
*/
MCF_INTCO_ICR56 = MCF_INTC_ICR_IL(0x4);
MCF_INTCO_IMRH &= ~MCF_INTC_IMRH_MASKJ56;
#endif

e BT 2% HPPIT LI W5 2456, %45 8 T LA 225 it 0l CFInit 75
ECI

o AR I 1) S AN )T ) R P ) S o USBBIMSURR I 1h) R A S
PRI ) S ORAE R AN AT R 1)

vector77: .long _irq_handler77 /* PITO PIF VV55*/
vector78: .long PIT1 it _handler /* PIT1 PIF VV56*/
vector79: .long _irg_handler79 /* reserved */

PIT rb W7 b BEORE e fif B IR TE 22 pp CR AR IR ) TPt — 7 5 A\ £
PWM 2 U3 £ SRR B IR G2 b 1) it T

6.2 MINTFEFRIZEWMV 4

HE N AFH T L2007 1 /R i TE s o AR 5 X e A I — 7 1 S i 2
— ANINTEGE X P XA LA SR VFPIT A i S IR A7 s 2 ARG 58 4 5 I IA] S 9% (AN
WEF) .

187 HIT_read () sk OB B I AR 2

1 Fil emgplay< L1444 > 1y & R IB WAV SCLE . ] DU — 384 R0 F %
B, IR I F AT RSO AL, SCF A LAINULLES R

volatile unsigned char data_in;

volatile unsigned char data_out;

volatile unsigned char data_buffer[256];
volatile unsigned char mute = 1;

1
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I/ Author: Eric Gregori (847) 651 — 1971
1
void cmd_emgplay(char *param)
{
F_FILE *file;
unsigned char temp[204];
unsigned char index;
file=f_open(param, "r");
if (file ==0)
{
print("Failed to open ");
print(param);
print(".\r\n");
return;
}
print( "\f\rPlaying " );
print(param);
print("-");
data_in =0;
data_out = 0;
(void)f_read(temp, 1, 64, file);
while(1)
{
intr=1f _read(temp, 1, 200, file);
if (r>0)
{
/I Write temp into data_buffer
for( index=0; index<r; index++)
{
while( (unsigned char)(data_in + 1) == data_out );
data_buffer[data_in++] = temp[index];
}

mute = 0;

else

if (If_eof(file))

{
print("Error while reading ");
print(param);
print(".\r\n");

¥

f_close(file);

break;
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}
}
mute = 1;
print( "Done");
print(".\r\n");
return;

}

6.3 WHIREHEFIRAR AE )

GG E A EE (kL o IEMBA PR, HIBGEMBA AR, 2t H
GSLRRBMIE . e —/NOUT s (index) FI—ANNFFx Cindex) SK5Ep L
k.

fEFINTS AR 1) 22 X v 5 AN s, AEHIOUT R AR G2 b X B2 U8 « T
SETCAF 5 74, AR B AR LL256 7 15 R IG 3R o X RIE IR E 2P K & . OUT
AR R AR EAE TIN N ARR .

if( 'mute && (data_out !=data_in))

{
MCF_PWM_PWMDTY1 = data_buffer[data_out++];
LED1_TGL;

IN MR FFELOUT MARD AL IN FARAREEILOUT FAx,

while( (unsigned char)(data_in + 1) == data_out );
data_buffer[data_in++] = temp[index];

an E AR AR A BAT AEOUT Fhx (data_out) #EILINTS bx(data_in)—N1f
oMk,

6.4 B HNANIEEGIZE

R R TOWAN STRE B 1) K Z5 S A7 ) AT AR (1 e s 2G 11 K 2%
HAMERRD RET), T —ANBARIEPE R SO S AL B . BT [ B AWAV S
B XA AR AR o SCPR44 0 Haa): Fin] “eric” A7k Reric.wave —Mfaj
(RIRRHORE R CRUIRIRA B T I Banl 4o SO 48, ARG RR IO 44

1 i iy A-emfsay< 301 44 > 5Bl FA AR o (A BB — A 7 10 e v,
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6.4.1 emgsay B

1

I/ Author: Eric Gregori (847) 651 - 1971

1

void cmd_emgsay( char *param )

{

unsigned char param_index;

unsigned char file_index;

unsigned char filename[32];

for( param_index=0, file_index=0; 1 ; param_index++)

if( param[param_index] < 0x41)

if( file_index )
{
if( file_index > 8)
{
filename[6] = '~
filename[7] = '1";
file_index = 8;
}
// Add .wav to filename
filename[file_index++] =".";
filename[file_index++] = 'w';
filename[file_index++] ='a’;
filename[file_index++] = 'v';
filename[file_index++] = 0;
file_index = 0;
cmd_emgplay( (char *)filename );
if( param[param_index] ==0)
break;
} else
continue;

} if( param[param_index] ==".")

cmd_emgplay( "dot.wav" );

if( param[param_index] >= 0x41)

filename[file_index++] = param[param_index];
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=101 %]

File Edit 3Setup Control  window  Help

Pdir
P

SERMA™1
IN?8D™1
BU1BA.UVER
ACARAMA . YAV

DD.WAY
EUTIF™1.WAU
¥ . WAy
OLDFIRE.WAU
O0L . WAy
EMO . WAL
NGINE™1 .4WAU
RIC.WAU
IRMWARE. WAU
REESC™1 .4AU
REGORI .WAY
ELLO.WAU
I15.4AU

¥ .UAU

F.HAU

WN. WAy
EMICO™1 . 4Au
IMPLE.WAY
PEECH . WAV
EXT . uAU
HANK.YAU
HE.WAU
HIS.WAY
0.4au
ELCOME . WAU
HIRLP™1.4WAU
IFE. WAV
ORDS . WAl
ORLD. WAU
RITTEN.4WAY
ou.uay

OUR. WAV

OM. WAy

W . WAy
0T . WAy
MGUARE . WAY
ROM. AU

AY .uwAv

emgsay i type it youn say it
laying i.wav — Done.
laying type.wav — Done.
laying it.wav — Done.
laying you_wav — Done.

laying zay._.wav — Done.

laying it.wav — Done. j
-

E18 AfFt#E LY F 8 B K Remgsay < {#
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