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Approach

“*Use Processor Expert Beans to implement Target System application

v'Use 56F83xx PWMO with Internal TimerC Channel 2 to trigger ADCA (Channel
0).
v'Download and Execute on 56F83xx EVM
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ADC Synchronization from the PWM Module
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P Time delay -
ADC Trigger [ >

Jonvert anywhere
within the PWM cycle
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ADC-PWM Synchronization for 56F83XX

ADC SYNC
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PWM Counter 4
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(Modulus 5) ’_IIJ_II-LL\

ipeus clock UL LU LUy
PWM Sync J’\_}
Output

Timer C2
value \—>

(Load value 5) \_“_ )

Timer C2 output - ADC
SYNC

dr-LC

* can be used to mimic
ADC SYNC pulse during
debugging

PWM, QUADTimer and ADC can communicate
internally with no CPU support
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A/D Converters - PWM Synchronization Benefits

PWM Period

A
\4

Phase Current

Sampled and
Average Currents

Shunt Resistor
Signals

PWM top b |

/
PWM Bottom
AID = / <
calc. ——¥ \ ¥ \ \ N

New PWM Parameters Calculation with Half-cycle Reload

v" ADC Sampling helps to filtering the measured current - antialiasing.
v" Noise free ADC sampling when the power switch is not acting
v' ADC sample is taken when shunt resistor signal (information) is available
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ADC Synchronization with the PWM

PWM Output _-
[
PWM Synch signal

ISR

. . ‘ Latency
Competitor Solution ——

Timer

568300 Solution — ‘De'ay ADC

Convert

PWM synch pulse -
ADC start signal -

ADC Interrupt -

Control
Algorithm
Execution

PWM values
Written to registers

PWM values

Updated
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Metrowerks CodeWarrior

File Edit “iew Search Project

Debug  Processor Expert  Data Visualization  \Window  Help

T =4 BEEFSYREEE ARLIESY BN
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Project | Fie | Object |

5 DSP56300: EAEI Stationeny

i) Empty Project
S Mak

(5 DSP56200x EVM Examples Stationeny [PwM_ADC_SYN_g323
'S DSP56800: New Project Wizand

[D-\Daty"Technical Training\DS! | Set...|

Seld N Frojech
Project:

N

s Select “Processor Expert
Stationery” and put the

project name to there.
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Metrowerks CodeWarrior
Data Visualization  Window Help
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New Project
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{7 Metrowerks CodeWarrior
File Edit Wiew Search Project Debug Processor Expert Data Visualization Window Help

At S H < haaaaqdeEEh s EHEB
LI - 1o] x|

_|&] x|

PWM_ADC_SYN_8323.mcp ]

[ =dm pROMaRAM By B 5 e

Files I Link Order I Targets I Processor Expert I

“ |  Fie | Code | Data |40/ |
w [+ suppart 0 0 - =l

I
ol x|

Categories I On-Chip Prphrlz I Alphabet I Kewwords I Quick help >

&= CPU -
= CPU Extermnal Devices
= B CPU Intemal Peripherals
(= Communication
= & Corvarter

s»Select and double click ADC
inside “CPU Internal
Peripherals - Converter Beans”

(= Measurerment
== Memony

== Peripheral Initialization Beans
= Part /0

= Timer

4 files 1] o cal e T

1| | I Filter: | all/CPU | Licensed
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i Metrowerks CodeWarrior

File Edit Wiew Search Projeck Debug  Processor Expert

Ciata Misualization  Window  Help

_l&] x|

A e o v»>xhEBaEAARNEZE2%NyH[ERB

==l

PWMW_ADC_SYN_6323 mcp I

| ¥ =dm pROM=RAM

Files | Link Order | Targsts  Processor Expert |

By B 5 » [

=l = Configurations
< Za sdm pROM-=RAM
# Za Idrn pROM-xFaM
¥ Za sdm =ROM-2RAM
# 2o Idrn =ROM-xFak
= Operating System
== CPUs
« @@ CpuSEFE323
3 (@ CpuGEFa323
== Beans
¥ O Pk
== User Modules
Fa Fb_aDC_SvM_8323 cimain
=y Events. cievent
= Generated Modules
= Extermal Modules
= Documentation
# = PESL

_~Target CPU [Cpu:S6FB323]

_lof x|

_Il:II Xl

Bean ltemz Vizbilty Help < > Peripheral Initialization »

Properties I Methads | Everts | Comment |

+| Bean name A0 | =
+| A0 converter ADCA - | ADCA

+”| Sharing Dizabled

E| Interrupt servicelevent Enabled

Znms e iQ

o | &S0 inkerrupt
A0 interrupt prionity

INT_ADCS T{INT_ADE
o’ mediurm pri «|1

| Interrupt preserve registers Ve

" | [nterrpt INT_ADCA_AINT_aDE
w’

w’

Interrupt pricrity medium pri |1

4]

Interrupt preserve registers Ves
e B A7D channels 1 +|—
- LERE . : — "5 Channeld
X015/ channel o] ANAD | AJANAD
. v | &0 channel [pin] zignal
b ] Do you waf_tto Enatﬂeﬂﬂebeanhaﬂm_nﬁgmahons? ) Hoda i Sinale Erd
\,_-r) Select "Mo” if you want to use the bean in current configuration only. el het
Hueue Enabled
Mode Sequential - mm
i No | AZD zamples g +|—
I Do not ask again EI| Sampleld Enabled
He| Channel 1]
(=== CPU External Devices i +| High lirnit 32760 ]
= = CPU Internal Peripherals e | Lo limit 0 o
= Communication || Offset . D_ )
He' | Zero crossing Dizabled =
= & Corvvarter :
+ Samplel Dizabled
=& ADC | | Sample2 Disabled
s O NE | = Sample3 Disabled
(= Intermupts HE | Samoled Disabled  #¥ B
£ Measursmert BASIC | ADVANCED || EXPERT  Bean Level: High Le 7
= Memary = —
= Peripheral Initialization Beans -Errur % armngg 0, It =10l
& Part 140 || 4 _ _ -
B Tihiar i OR: Error in the bean setting. More detail: provide. ..
S =i
| »|| | Fiter: [al/CPU | Licensed Al | |
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PWM_ADC_SYN_8323.mcp |

| % =dm pROMRAM

By @35> B

Files | Lirk, I:Irderl Targets Frocessor Expert |

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM

( Bean ltems Vizibiity Help < = Peripheral Initialization >
I: Properties IMEthDdS' Eventsl Commet
rl=
~ |«’| Bean name &0 -
i | B0 conerter A0 A, - | A0CA

«| Sharing Dizabled
il= Interrupt servicefevent Enabled

«| A/0 interrupt

IMT_ADCA,_Complete

IMT_ADCA_Complete

A0 inkerrupt priority

rediurn priority

-|1

gy |

w
«| |nterupt preserve registers =5
# o Idm xROM-xFAM o | Interupt INT_ADCA_ZC_LE IMT_ADCA,_ZC_LE
(= Operating System | rkermupt priority medium priority -|1
== CPUs « | Intermupt preserve registers =2
<+ @@ CpuBEFa323 5 A/D channels 1 +|—
% ( CpuSEF8323 L5| Channel0
B Beans +| A0 channel [pin) A A | A|BMAD
o @ B0 AL v | A0 channel [pin) signal
B User Modules l_ Mode zelect Single Ended
[ PwM_ADC_SYN_8323 c:main |5 Queue Clistae
vy Events. coevent I I:EI Mode Sequential >
B| A/D samples g +|—
= Generated Madules I
- | SampleD Enabled
(= External Modules - :
. | - | Samplel Dizabled
& Documentation /| F& Sample2 Dlkellze
AR | HElsample3 Disabled
r | Sampled Digabled
- | Sampleb Dizabled
- | Sampleb Dizabled
- | Sample? Dizabled -
«| A0 prescaler A0OCA_ADCHZ ADCA_ADCRZ
«| 820 rezolut Ao 2 bits
gimversinn tirne im
~nbasnal trigger Dizabled
t ¥ [ Tngger zource ‘H Bean iz not selected
Sync from PWM ho \
« | Walt, ref. recovery time AN
! +" | Power up delay 0:. 1 ) 7u sec LI
N o BASIC | ADVANCED || BXPERT 4
<&
L 4
S 4 f I ™
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PWM_ADC_SYN_8323.mcp |

Bean ltems Vizibiity Help < =

Peripheral Initialization >

| % =dm pROMRAM

By @35> B

Files | Lirk, I:Irderl Targets Frocessor Expert |

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323

= ol o~

gy |

Properties IMEthDdS' Eventsl Commet

«’| Bean name &0 -
| B0 conerter A0 A, - | A0CA

«| Sharing Dizabled

El| Intemupt service/event Enabled

«| A/0 interrupt

IMT_ADCA,_Complete

IMT_ADCA_Complete

« | /0 interupt pricrity rediurn priority |1
«| |nterupt preserve registers =5
« | Interrupt INT_ADCA_FC_LE IMT_ADCA_ZC_LE
o | Interupt priarity mediumn priariy |1
«| nkermupt preserve registers =k
B A/D channels 1 +—

LE| Channeld

. ° . .
E& Beans «'| A/D channel [pin) _ s*Select Enable internal trigger.
T @ D7 - AL v | A0 channel [pin) signal
B User Modules r | Mode select
. - ' || Queue o
+ B8 PWM_ADC_SYN_§3Z2.cmain =5 “Select “Yes” for Sync from PWM
vy Events. coevent I |:
B| A/D samples g VA =
(= Generated Madules I
HE| 5 ampled Enahled /
(= Extenal Modules r :
&0 i Il [EH| Samplel Dizabled
E’”':“"‘E”a'”” (| & sample2 Disabled
# = PESL | HElsample3 Disabled /
- E| 5ampled Dizabled /
- @ SampleS Disabled /
- E Sample6 Disabled / |
L E| 5 ample? Dizabled  /
«| 820 prescaler ADCE_ADCRE ADCA_ADCH2
o | &40 resolution ﬂutnselect/ |12 bitz
«*| Corrersion time ,iﬂﬁi& /SN .| high: 1.700 pz
T | Internal tigger \Erabled#  J
¥ | Trigger source ‘# Bean iz not selected
T Sync from PwH Ve [+
L ¥ Pt source ¥ -] £ £ Is hiot selected
I u’| Walt. ref. recovery time 100 LI
N o = BASIC | ADVANCED || EXPERT  Bean Level: High Level Bean 4
e AT ey [ TC R PO %
>
L 4
’ < f I ™
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PWM_ADC_SYN_8323.mcp | I ( Bean ltems Vizibility Help < = Peripheral Initialization >
I ¥ sdm pROMxRA Processor Expert helps you to select or create a shared bean .. x|
: . The bean "ADC" uses shared bean for item "Trigger source”. -
Files | Link Order I Currently vou have no appropriate bean in your project, you can add new one just now. - | A0,
=M= Configurations
+ L sdm pROZ” B ared bean from templ;
5 2. b RO~ i shared beart Int_THR ;”T—ADm—EDmp'Ete
# e sdm xR0
# Za Idm xROY | E IMT_&DCA_ZC_LE
= Operating Syste |1
=& CPUs
(i CpuBEFY +|—
% (g CpuBEFY
= = Beans - | A]ARAD
TON
B = User Modules
vy PbA_AL
4 Eventz.c Hint It's recommended to add neyy shared bean hd
# = Generated Mod  from tgmplates,_ because templatgs usually contain J 4 I x Cancel | ? Help +|—
= Esternal Madule predefined zettings.
& gcum&nta“”” /| F& Sample2 Dlkellze
# = PESL | HElsample3 Disabled
r | Sampled Digabled
- | Sampleb Dizabled
o . . - | Sampleb Dizabled |
s Kick Trigger Source and | &S ample? Disabled
1 «| A0 prescaler A0OCA_ADCHZ ADCA_ADCRZ
S el eCt Ad d new s h ar ed Hel 870 resolution Autozelect |12 bitz
bean from tem p late «| Conversion fime 1.700 ps -..| high: 1.700 ps
. . ” T | Intemal trigger Enable
Tr I g g eI’TI mer-. |-F|-! Trigger source ah is ot selected
L ¥| Sync from PwM yes
L ¥] Pwstd source ~ [ fean is not selected
I u’| Walt. ref. recovery time 100 LI
I o = BASIC | ADVANCED || EXPERT  Bean Level: High Level Bean 4
1 r e AT ey [ TC R PO %
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PWW_ADC_SYN_8323 mcp | [tems Vizibilty Help < >

Bean Peripheral Initialization >

Ilﬂ sdm pROMxRAM Properties | Methods | Events | Comment

By @35> B

Files | Lirk, I:Irderl Targets Frocessor Expert |

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
Y@ 201400
o TR ADC Trigger TimerInit_THR]
B = User Modules
< Pdbd_ADC_SYM_8323.comain
vy Events. coevent
= Generated Madules
(= External Modules
(= Documentation
# (= PESL

x

Do you want to enable the bean in all configurations?
Select "Mo™ if you want to use the bean in current configuration only.

2)

= ol o~

«| Bean name THR1 =
«| Device THBAD | TR0
| S5ettings
|EI| Clock settings
= -|E|| Primary source
ﬁ I-|w’| Primary zource prescaler [IP BUS clock / 128] -
1 L El| Secondary source
I-|..-’| Secondary zouce counter 0 input pin -
* Fl« | Operation mode Count mode -
F | Count once count repeatedly
F«| Count length count tll compare, then reinitialize

Mo
[T Donota
I Input capture mode Dizabled
il B Outputtd ode toggle D?Déaﬁ\u:uutput on successful compi «
Compare load control 1 Digabled
Compare load control 2 Dizabled
=} Ping 0 +|—
B Interrupts
L/E| Timer Channel
F+| Intermipt INT_ThRA&D INT_TMFEEI\
F+| Timer compare interupt Dizab . . . " _
Fle| Timer overflow interuipt Dizab| *¢® Kle yeS .
F+| Input edge intermipt Dizab |
F | Timer compare 1 interrupt Dizab |
Fo| Timer compare 2 interrupt Dizab
F+| Intermupt priority rrediLs

|
= BASIC | ADVANCED | EXPERT  Bean Level: Peripheral Inttialization Bean

]
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PWM_ADC_SYN_8323.mcp | { Bean ltems Visibiity Help < = Peripheral Iritislization >
I 8 sdm pROMxRAM j B @ @ 5{ L I:I Properties | Methods | Events | Corment |
~ |+’| Bean name iiﬂlﬁl -
Files | Link, I:Irderl Targets Processor Expert | ¢ «| Device THMRBAD | THBAD T
- - Bl Settings
1= Configurations 4 [FIE Clock settings
A St — || F&! Primary source
# Zu Idrn pROKM-sRAM ﬁ I-|w’| Primary zource prescaler [IP BUS clock / 128] -
# Zau sdm xROM-sRAM 1 L El| Secondary source
# o Idm xROM-xFAM I-|w’| Secondary zouce counter 0 input pin -
(= Operating System 1 | r|«| Dperation mode Count made -
== CPUs H e« | Count ance count repeatedly
< @ CpubEFR323 F«| Count length count tll compare, then reinitialize
% ( CpuSEF8323 | Count direction up
B Beans Fle | M azter mode Digabled
Y @ ADT-ADC | External OFLAG force Dizabled
WEIT T 14D T TriggerTimer|init_TMP ] [ [ Forced OFLAG value Disabled
& User Madules | Fl+7| Force OFLAG output Dizabled
< B PwM_ADC_SYN_8323.c:main B ||| Quiput enable i3
v Events. coevent | : ::Iutptut I:;Dl‘:"t'l" :rue
lr rput polarity e
L R LS || ff+| Co-channel initialization Dizabled
& Estemal MD#UIES | | FE| Input capture mode Dizabled
(= Documentation il B Outputtd ode toggle OFLAG output on succeszsful comp: «
# = PESL r | Compare load control 1 Digabled
/| Compare load control 2 Dizabled
=l Pz 1] +|— o
B Interrupts
L/E| Timer Channel
Fle| Intermipt INT_TMBAD IMT_TrRAD
F+| Timer compare interupt Dizabled
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
I F+| Intermupt priority mediurn pricrky |1 LI
q | o] | TBhSS L ADVANCED || EXPERT | Boon Lovek Perpher nticastion Ben e
|
<&
L 4
o * f I -
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PWM_ADC_SYN_8323.mcp | { Bean ltems Visibiity Help < = Peripheral Iritislization >
I ¥ sdm pROMaRAM j B ¥ @ > I:I Properties |Methnds| Eventsl Comment
~ |«’| Bean name THRA1 | "
Files | Link. I:Irderl Targets Processor Expert | ¢ || Device TMRCZ [+|TMRCZ
- - El| Settings TMRAD
== Configurations § |EI| Clock settings TMEAT
" % sdm pROM-<RAM L Cl| Primary source TMRAZ
# Za Idm pROM-sRAM Lo| Primary source THEAT
¥ Zau zdm xR OM-2RAM L El| Secondary source THRCD

3 Za Idm xFOM-xFak Lo| Secondary souce

gy |

(= Operating System H+ | Dperation mode
== CPUs H+ | Count ance
o @ EpuEEF8323 F | Count Iength T I T S T, T TS T I
% ( CpuSEF8323 | Count direction up
B Beans Fle’| Master mode Dizabled \
Y @ ADT-ADC F+| External OFLAG force Disabled \
BT 31 -ADCA TriggerTimerlnit_THP] mlli :’ EmCEdDDFEtEG vtaluT gysaz:eg \\
B User Modules — [ LIEE Y =l
+ B PWM_ADC_SYN_E323 c:main L 1 gutp”: E"fh.'f = \\
<+ [E Events.cievent - In:iup;:ri;y e \
= Generated Madules - e .
& G Estermal Modules || Fl«| Co-channel initialization 0:0 Sel eCt T| mer C C h ann eI 2
) | | FE| Input capture mode
= Documentation [ Hel Dutputmade “ TM RCZ”
# = PESL r | Compare load control 1
/| Compare load control 2
=] Pins o
B Interrupts
L/E| Timer Channel
Fle| Intermipt INT_TMRLCZ INT_TMRCZ
F+| Timer compare interupt Dizabled
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
I F+| Intermupt priority mediurn pricrky |1 LI
= BASIC | ADVANCED | EXPERT  Bean Level: Peripheral Inttialization Bean v
4| I ﬂ e e T —u
|
<&
L 4
S 4 f I ™
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PWM_ADC_SYN_8323.mcp |

| 9 sdm pROMRAN By &5 >

Bean ltems Vizibiity Help < = Peripheral Initialization >

Properties IMEthDdS' Eventsl Commet

« | Bean name THR1 -
Files | Link. I:Irderl Targets Froceszor Expert | Device THMRLCZ | TMRLC2

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System

= ol o~

s
| S5ettings
|EI| Clock settings
-|E|| Primary source
I-|w’| Primary zource prescaler [IP BUS clock] -
L=l Secondary source counter 0input pin
L|Vz| Secondany source counter 1 input pin

= counter 2 input pin
Operation mode counter 3 input pin

gy |

B CPUs |+ | Count ance courker 0 autput pir
o @ CpuBEFR323 F«| Count length counter T output pin
% ( CpuSEF8323 | Count direction cou ;
EH=r Beans 0 [ e aLnter 3 autput pin
¥ @ ADT-ADC H | External OFLAG force B
Wl ¥ ADC Trigger Timerllrit_T MR Fl+| Forced OFLAG walue prescaler (I[P BUS clock. / 4]
B User Modules He | Force OFLAG output prezcaler [P BUS clock / 8]

v B ADE SYN 839 corsin Dutput enable prescaler [IP BUS clock / 1E)

prescaler [P BUS clock / 32)

HHRHR{\RRRK\\\\\

|_
Al .
B Evente.coavent | [l Qutput polarity prescaler [IP BUS clock / 54)
G Generated Modules | [rpiit pl:l|arlt_'r.' B pr.escaler [IPBUS clock /128)
|| Fl«| Co-channel initialization Dizabled
(= External Modules .
) | | FE| Input capture mode Dizabled
(= Documentation ir Outputtd ode toggle OFLAG output on succeszsful comp: «
# = PESL r | Compare load control 1 Digabled
/| Compare load control 2 Dizabled
=} Ping 0 +|— —
B Interrupts
L/E| Timer Channel
Fle| Imbermipk INT_TMRALCZ INT_TMRCZ
F+| Timer compare interupt Dizabled
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
I F+| Intermupt priority mediurn pricrky |1 LI
= BASIC | ADVANCED | EXPERT  Bean Level: Peripheral Inttialization Bean v
4| I ﬂ b T —u
|
<&
L 4
S 4 f I ™
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PWM_ADC_SYN_8323.mcp | ( Bean ltems Vizibiity Help < = Peripheral Initialization >
I % sdm pROM=RAM j I ‘9’ @ 5{ > I:I Properties |Methnds| Eventsl Comment
~ |«’| Bean name THR1 -
Files | Link. I:Irderl Targets Froceszor Expert | ¢ v | Device THMRLCZ | TMRLC2
. . | S5ettings
1= Configurations i [F/=] Clock settings
A St — || F&! Primary source
# Zu Idrn pROKM-sRAM ﬁ I-|w’| Primary zource prezcaler [P BUS clock) -
# Zou s xROM-=RAM i L El| Secondary source
# o Idm xROM-xFAM | Secondary source counter 2 input pin -
= Dperating System * H+| Dperation mode CoLrter EI input pin
== CPUs o | Count once T
(@ CpuS6Fa32s |« | Count length L [oninter % input pin
% ( CpuSEF8323 | Count direction D
B Beans Fle’| Master mode Dizabled
- @ ADT-ADC F+| External OFLAG force Disabled
WEIT T 14D T TriggerTimer|init_TMP ] r : EDFCEE‘DDFEG Vta'uf g!ﬁg:eg
B User Modules — [ LIEE Y =l
B PwM_ADC_SYN_8323 c:main 4 I g“tp“t E”fh.'e 2
<+ [E Events.cievent I In:ﬁu;;:ri;ty ::3:
BRI Lt S -I Fl’| Co-channel initialization Dizabled
& Estemal MD#UIES | | FE| Input capture mode Dizabled
(= Documentation il B Outputtd ode toggle OFLAG output on succeszsful comp: «
# = PESL r | Compare load control 1 Digabled
/| Compare load control 2 Dizabled
=} Ping 0 +|— —
B Interrupts
L/E| Timer Channel
Fle| Intermipt INT_TMRLCZ IMNT_THRLCZ
F+| Timer compare interupt Dizabled
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
I F+| Intermupt priority mediurn pricrky |1 LI
« = BASIC | ADVANCED | EXPERT  Bean Level: Peripheral Inttialization Bean =A_
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PWM_ADC_SYN_8323.mcp |

Bean ltems Vizibiity Help < = Peripheral Initialization >

I 8 sdm pROMxRAM Properties IMEthDdS' E\-’entsl Comment

By @35> B

(
IE «’| Bean name THR1 -
Filez | Lirk. I:Irderl Targets Processor Expert | ¢ v | Device THMRLCZ | TMRLC2
. . | S5ettings
=& ,EDTL;E:D;HSDM AN { |EI| Clock settings
’ — || HE| Primary zource
# i Iddm pi%h:dxﬁiﬂ ﬁ | L|1|/| Primary zource prezcaler [P BUS clock) -
# Za zdm xRUM-4 L El| Secondary source
# o Idm xROM-xFAM I I-|w’| Secondary zouce counter 2 input pin -
(= Operating System 1 [H«| Dperation mode Triggered count mode =
== CPUs He | Count once Stop mode
(@ Cpu5EFaa23 || Countlength Egggtcfgﬂifm .
# @ Cpu BEFE323 r|«’| Count direction Gated count mode
EHE= Beans [+ Master made Guadrature cognt roods
< @ 2D1:ADC [ Extemal OFLAG force _ 2gRETE0e) j_
2 1R 1ADC TriggerTimer|init_TMA] il «'| Forced OFLAG value s
& User Madules | Fl+7| Force OFLAG output %ELU
< B PWM_ADC_SYN_8323.c:main B ||| Quiput enable o
< [EH Events.cevent I : a:ﬁu;;:ﬁ;t}' ::3:
BRI Lt S -I Fl’| Co-channel initialization Dizabled
(= External Modules .
) | | FE| Input capture mode Dizabled
(= Documentation il B Outputtd ode toggle OFLAG output on succeszsful comp: «
# = PESL r | Compare load control 1 Digabled
/| Compare load control 2 Dizabled
=} Ping 0 +|— —
B Interrupts
L/E| Timer Channel
Fle| Intermipt INT_TMRLCZ IMNT_THRLCZ
F+| Timer compare interupt Dizabled
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
F+| Intermupt priority mediurn pricrky |1
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PWM_ADC_SYN_8323.mcp |

| % =dm pROMRAM

Files | Lirk, I:Irderl Targets Frocessor Expert |

By @35> B

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
Y@ 201400
o TR ADC Trigger TimerInit_THR]
B = User Modules
< Pdbd_ADC_SYM_8323.comain
vy Events. coevent
= Generated Madules
(= External Modules
(= Documentation
# (= PESL

= ol o~

gy |

——TE

Bean ltems Vizibiity Help < = Peripheral Initialization >
Properties IMethcu:h' Eventsl Comment
«’| Bean name THR1 -
«| Device TMRLCZ | TMRCZ
| S5ettings
|EI| Clock settings
-|E|| Primary source
I-|w’| Primary zource prezcaler [P BUS clock) -
L El| Secondary source
I-|..-’| Secondary zouce counter 2 input pin -
Fl« | Operation mode Triggered count mode -
F | Count once count repeatedly
F«| Count length count tll compare, then reinitialize
F | Count direction up
Fle | M azter mode Digabled
Fle| External OFLAG force Dizabled
Fle | Forced DFLAG walue Dizabled
He| Farce OFLAG output (W \
Fl+| Output enable &yes j3
Fle’| Output polarity
F | Input polarity true
Fl’| Co-channel initialization Dizabled
F & | Input capture mode Dizabled
Fle | Outputtd ode azzerted while counter iz active -
r | Compare load control 1 Digabled
/| Compare load control 2 Dizabled
=} Ping 0 +|— —
B Interrupts
L/E| Timer Channel
Fle| Intermipt INT_TMRLCZ INT_TMRCZ
F+| Timer compare interupt Dizabled
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
F+| Intermupt priority mediurn pricrky |1
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PWM_ADC_SYN_8323.mcp |

| 9 sdm pROMRAN By &5 >

Bean ltems Vizibiity Help < = Peripheral Initialization >

Properties IMEthDdS' Eventsl Commet

= ol o~

+'| Bean name THA1 -
Files | Lirk, I:Irderl Targets Frocessor Expert | « | Device TMRLCZ | TMRLC2
== Configurations ?Eﬁfglt;r::issettings
+ 2 sdm pROM-xRAM — || HEl| Primary source
# Zau ldm pROM-zRAM E Lo| Primary source prescaler ([P BUS clock) -
# Lo sdm sROM-RAM 1 L =] Secondary source
# Zaw ldm <ROM-xRAM Lo| Secondary souce counter 2 input pin -
(= Operating System 1 | r|«| Dperation mode Triggered count mode -
== CRUs F | Count once Counk repeatedly
< @ CpubEFR323 F«| Count length count tll compare, then reinitialize
= @ Cpu 56FE323 F«| Count direction Lp
B Beans Fle | M azter mode Digabled
b i @ AD1-AD0 Fle| External OFLAG force Dizabled
DRI R THF 1-ADC\ Trigger Tmerllni_TMF] | [ Faued DFLAG value D s
2 & User Modules | Fl+7| Force OFLAG output Dizabled
B PwM_ADC_SYN_8323 c:main 4 I SEEEEE EEE'?I'; ==
vy Events. coevent -l [ nput polarty .
& Generated Madules 1| Fl+| Co-channel intializatian Dizabled
= Extemal MD#UIES || ] Input capture mode Dizabled 3
(= Documentation | frl« | Dutputtdode k. cleared on secondan source input edos
# = PESL lE| Compare load control 1 aszerted while counter is active
'@ Compare load control 2 clear OFLAG output on successful compare
zet OFLAG output on successful compare 1

El| Pling toggle OFLAG output an successful compare
B Interrupts ko TIng alernatin
L/E| Timer Channel

| Intermupt “Syeebap compare, cleared an counter ollover e
- - eniable 25
F+| Timer compare interupt CTranT= T
Fle| Timer overflow interuipt Digabled
F+| Input edge intermipt Dizabled
F | Timer compare 1 interrupt Dizabled
Fo| Timer compare 2 interrupt Dizabled
I F+| Intermupt priority mediurn pricrky |1 LI
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PWW_ADC_SYN_8323.mcp |

Bean ltemz‘isibility Help < =

Peripheral Initialization >

| % =dm pROMRAN

Files I Lirik. I:Irderl Targsts Frocessar Expert |

By B35 B

== Configurations
< Zm dm pROM-xRAM
¥ Za |dm pROM-2RAM
¥ Sm 3dm xROM-sRAM
¥ Zm ldm =ROM-xRAM
= Operating System
Bl = CPU:
(i Cpu5EFaa23
# (g Cpu5EFa323
El = Beans
Y@ 201400
o FT R AD AT rigerT imelnit_THR]
B = User Modules
< Pibd_ADC_SYM_8323.comain
< B Ewvents.coevent
(= Generated Modules
(= External Modules
(= Docurnentation
# (= PESL

= o=l o~

wpe e |

——TE

Properties IMEHﬁDdS' Eventsl Comment

Input capture mode

Dizahbl

Outputhdode .

= on compare, cleared ok secnm -

+"| Bean name THA1 -
+| Device TMRCZ - | TMRLCZ
El| Settings
|E|| Clock settings

|E|| Primary source

L|v’| Primary source prescaler [IP BUS clock) -
L=l Secondary source
I-|..-’| Secondary source counter 2 input pin -

Fl+| Dperation mode Triggered count mode -
Fle | Count once count repeatedly
Fle’| Count length count bl compare, then reinitialize
Fle| Count direction up
Fle| Magter mode Dizabled
Flw’| External OFLAG force Dizabled
Fle| Fonced OFLAG walue Dizabled
Fle”| Force OFLAG output Digabled
Fle | Output enable e
Fle| Output polarity true
Fle”| Input polarity true
Fle| Co-channel initialization Dizabled

v

=

Compare load control 1
Ll«’l Load upon successful cofnpars

Enabled
with the value in TMR=_CMP1

|| Compare load control 2\

Dizabled

El| Ping ] %] -
El| Interrupts TTSsS———
I-|EI| Timer Channel
Fl+| Irkerrupt INT_TMRCZ INT_TMRCZ
Fle | Timer compare interrupt Dizabled
Fle’| Timer overflow interrupt Dizabled
Fle’| Input edge intermipt Dizabled
Fe’| Timer compare 1 interrupt Dizabled
Fle| Timer compare 2 interupt Dizabled [
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PWM_ADC_SYN_8323.mcp |

| 9 sdm pROMRAN By &5 >

Bean ltems Vizibiity Help < = Peripheral Initialization >

Properties IMEthDdS' Eventsl Commet

= ol o~

v'| Device TMRCZ ~|THRLC2 a
Filez | Lirk. I:Irderl Targets Processor Expert | 5| Settings
. . r El| Clock settings
1= Configurations | -|I|E|| Primary source
+ 2 sdm pROM-<RAM = L|~/| Primary source prezcaler [IP BUS clock) -
# 2 ldm pROM-2RAM ﬁ L El| Secondary source
# Za sdm xROM-2RaM i Lo| Secondary souce courter 2 input pin -
# o Idm xROM-xFAM Fl«| Operation mode Triggered count mode -
(= Operating System * Fle | Count once count repeatedly
== CPUs H | Caunt length count tll compare, then reinitialize
< @ CpubEFR323 F | Count direction up
4 @ CpubEFR323 Fle | Master mode Dizabled
B Beans F | External OFLAG force Dizabled
Y @ ADT-ADC H+ | Forced OFLAG walue Disabled
BT 31 -ADCA TriggerTimerlnit_THP] ml «| Force OFLAG output Disabled
& User Madules ) | Output enable EE
< B PWM_ADC_SYN_8323.c:main 4 :: ::r'ﬁ“;;z'ri;ty :Ez
< [EF Events.c: k I
G Geatzz:dSnZuEI::n _ | Fl¥'| Co-channel initialization Dizabled
G Euternal Modul || FEH| Input capture mode Dizabled
I~ HIEMa D_UES || Fl#| Dutputtdode zet o compare, cleared on zecondary oL
Documentation i H| Compare load control 1 Enabled
# = PESL I-|«-’| Load upon successtul compare with the walue in TMAx_CrP1 -
|| Compare load control 2 Dizabled
=} Ping 0 +|—
B Interrupts
L/E| Timer Channel
El| Registers T o=
Fle | Timer Compare regizter 1 Q 10 ) 1]
F | Timer Compare reqister 2 T — H p—
Fl«| Timer Load register aoog H
r|+| Tirner Courter register 000 SN H
Fl«’| Timer Comparator Load rew 10 k]
“ v | Timer Comparator Load regizter 2| OO / H]

| |
= BASIC | ADVANCED | EXPERT  Bean Level: Peripheral Inttialization Bean v

< | 2| | s ,

e 2 Z " freescale

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. semiconductor
© Freescale Semiconductor, Inc. 2004



)
- DDFAETraining

PWM_ADC_SYN_8323.mcp | ( Bean ltems Vizibiity Help < = - Peripheral Initialization >
. @
I ¥ sdm pROMaRAM j B ¥ @ > IE Properties |Methnds| Eventsl Comm \\
= |v| Device MRLC2 ~|THRLC2 a
Filez | Link. I:Irderl Targets Processar Expert | ¢ 5| Settings / \
- - |EI| Clock settings I \
1= Configurations ¢ || =] Primary source / \
A St = L|~/| Primary source I prescaler [P BUS clock) \ -
# 2 ldm pROM-2RAM ﬁ L El| Secondary source [ \
# Zou s xROM-=RAM i Lo| Secondary souce [/ caunter 2 input pin \ -
# o Idm xROM-xFAM Fl«| Operation mode I Triggered count mode ‘ -
(= Operating System % | |« | Court ance || count repeatedly \
== CPUs H | Caunt length count tll compare, then reinitidlize
< @ CpubEFR323 F | Count direction up
4 @ CpubEFR323 Fle | Master mode Dizabled
B Beans F«’| External OFLAG farc Dizabled
Y @ ADT-ADC r+| Forced OFLAG walu Disabled
BT 31 -ADCA TriggerTimerlnit_THP] ml «| Force OFLAG outpu Disabled
& User Madules ) | Output enable EE
+ B PwM_ADC_SYN_B323 cimain B | [«] Qutput polaity =
vy Events. coevent ] Lt lea”t'l'_' — tn'_JE
G Generated Modules _ | | Co-channel initializatin D!sal:uled
|| FE| Input capture mojfle Dizabled
& Extemal MD#UIES || Fl#| Dutputtdode I zet on compare, cleared on zechndary zoL
(= Documentation i H| Compare load -::ulllml 1 Enabled
# & PESL I-|«-’| Load upon succes‘ful comparwith the value in TMEx_ CHP1 -
|| Compare load congrol 2 Dizabled
=} Ping 0 +|—
B Interrupts
L/E| Timer Channel \ I
EI| Reqisters I
Fle| Timer Compare register\ 10 I 1]
|+ Timer Compare fegisterZ\ 0000 I H -
r|«| Tirmer Load reqgister \ 0000 I H
Ho| Timer Counter register~ \| 0oaa H
Fl«’| Timer Comparator Load regider 110 k]
I - | Timer Comparatar Load regikz noon H| LI
N o = BASIC | ADVANCED | ExPEﬂf Bean Level: Py(pheqal Intialization Bean 4
i el ) Wil \ V4 ]
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PWM_ADC_SYN_8323.mcp | ( Bean ltems Vizibiity Help < = Peripheral Initialization >
I 8 sdm pROMxRAM j B @ @ 5{ L I:I Froperties | Methods | Events | Corment |
~ |+’| Bean name &0 -
Files | Link. I:Irderl Targets Processor Expert | ¢ || &/ converter ADCA -|anca =
. . «| Sharing Dizabled
=& Configurations il= Interrupt servicefevent Enabled
o SR | He[ &0 intermupt INT_ADC&_Complete INT_ADCA,_Camplete
# Zu Idrn pROKM-sRAM ﬁ « | /0 interupt pricrity rediurn priority |1
# Za sdm xROM-2RaM i « | Interupt preserve registers ves
# o Idm xROM-xFAM o | Interupt INT_ADCA_ZC_LE IMT_ADCA,_ZC_LE
(= Operating System 3 | rl« | Intemupt priority medium priority -|1
== CPUs « | Intermupt preserve registers =2
<+ @@ CpuBEFa323 5 A/D channels 1 +|—
% ( CpuSEF8323 L5| Channel0
El=- B +| A0 channel [pin) A A - | A]ARAD
v | A0 channel [pin) signal
riggerTimer|Irit_TMR] r E|| Hode select Eingllj Ended
B User Modules — LENE EHE
[ PWM_ADC_YN_8323.c:main B | [|2] Hode Sequential e
vy Events.coeve (| Bl e £ -
- | SampleD Enabled
= Generated Modules -I 5| Samplel Dicabled
(= External Mu:u?lules | HElsamplez Disabled
LS TRE | HElsample3 Disabled
R N\ - E| 5ampled Dizabled
s Double click - ®| SampleS Disablad
- | Sampleb Dizabled |
AD1:ADC for PWM =] Sample? Disabled
«| A0 prescaler A0OCA_ADCHZ ADCA_ADCRZ
«| 820 rezolution Autozelact |12 bitz
0:0 Sel ect PWM source \\~§1 D:unversilu:u? _time 'IE.?'E:IJZ: uds v | gk 1.700 ps
Tlntemnal trigger nable
t> Trigger source THA1 o
T Sync from PwH VET
L ¥] Pwstd source -..| Bggriis not zelected
I u’| Walt. ref. recovery time 100 LI
— BASIC | ADVANCED || EXPERT  Bean Level: High Level Bean 4
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PWM_ADC_SYN_8323.mcp |

I ¥ sdm pROMxRA Processor Expert helps you to select or create a shared bean .

| € Bean Items Vishiity Help < -

Peripheral Initialization >

The bean "40C" uzes shared bean far item " source".
Files | Link, Cirder I Curiertly you have no appropriate bean in your project, you can add new one just now. | AOCA
=M= Configurations
+ zdm pR I}~ Ha . A
: : o ppH|:|| reu:l Y /plete - ;NT_ADE.&_EDmpIEte
# e sdm xR0
# o Idm <ROL E IMT_aDCA_ZC_LE
(= Operating Syste -|1
=& CPUs
(i CpuBEFY +|—
% (g CpuBEFY
= = Beans | Al AHAD
Tl
< i THR1:AL
B = User Modules
vy PbA_AL =
< B Events.c o O I XK Cancel | ? Help +—
(= Generated Mod
L R et | H&Elsamplez Disabled
& Documentation | Sample3 Disabled
% & PESL ' :
r | Sampled Digabled
- | Sampleb Dizabled
- | Sampleb Dizabled
Kick “...” box and and )] Sample? Disabled
«| A0 prescaler A0OCA_ADCHZ ADCA_ADCRZ
Sel eCt “ Ad d new s h al‘ed o | &40 resolution Autozelact |12 bitz
« | Coterzion time: 1700 p .| high: 1700 s
b ean PWM M C . || 7| Internal trigger Enabled
t ¥ | Tngger THA1 e
T Sync from PwH E—
L ¥ P source A iz hot selected
u’| Walt. ref. recovery time 100

|
= BASIC | ADVANCED || EXPERT  Bean Level: High Level Bean
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PWM_ADC_SYN_8323.mcp | { Bean ltems Visibiity Help < = Peripheral Iritislization >
I % sdm pROM=RAM j I ‘9’ @ 5{ > I:I Froperties | Methods | Events | Corment |
|| Bean name FrutC1 1=
Files | Lirk, I:Irderl Targets Frocessor Expert | ¢ || Device Pudhd 2, - | Pt &
- - «| filign center-aligned mode -
=& Configurations 4 || Mode of Pt Fair 0 complementary -
" % sdm pROM-<RAM — |+'| Mode of Pudbd Pair 1 complermentary -
# Lo ldm pROM-sRAM ﬁ «'| Mode of Pt Pair 2 complemertany -
# Zau sdm xROM-sRAM 1l Top-Side PwM Pair O Polarity  |Positive -
# Zaw ldm <ROM-xRAM | Top-Side Pt Pair 1 Polarity Pozitive -
(= Operating System % || Tap-Side Pt Pair 2 Polarity Puositive -
== CRUs «| Bottorn-Side Puw'td Pair 0 Polaity  |Pozitive -
< @ CpubEFR323 «’| Bottorn-Side Pt Pair 1 Polanty  |(Pozitive - o
K @ I:puEEFEiEzE EL T Lk T o T I SR o T Y [} N —
i =
S Beans Eonflrm x|

¥ @ 201400
o« ';i[ TMRT1:ADCSTriggerTimer[ nit_TKR]
¥ @ - R LT P b BALC
== User Modules
< Pdbd_ADC_SYM_8323.comain
vy Events. coevent
(= Generated Madules
(= External Modules
(= Documentation
# (= PESL

2)

Do you want to enable the bean in all configurations?
Select "Mo™ if you want to use the bean in current configuration only.

) w |

[T Do not ask again

..| Unazzigned timing

L= Prw/a prescaler Auto selected prescaler |1
+| Reload 1
«| Half cycle reload no
Hardware acceleration Dizabled
1| Dead-time ..| Unazzigned timing
Comection Digabled
Interrupt servicefevent Dizabled
T | Channel 0
«’| Channel Pradhd ol | Phfbodan
« | Pt pin Prdhdal GRIOAD A Pitdal GRIOAD
«| Pw'M pin signal
T Duty B0 % ..| Errar in main timing [Frequency|
«| Pin PO active =5
« | Output zoftware contral hio L)
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PWM_ADC_SYN_8323.mcp |

Bean ltems Vizibiity Help < =

Peripheral Initialization >

| % =dm pROMRAM

Files | Lirk, I:Irderl Targets Frocessor Expert |

By @35> B

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
< @@ £01:4DC
o« ';i[ TMRT1:ADCSTriggerTimer[ nit_TKR]
¥ @ - R LT P b BALC
== User Modules
< Pdbd_ADC_SYM_8323.comain
vy Events. coevent
(= Generated Madules
(= External Modules
(= Documentation
# (= PESL

= ol o~

gy |

——TE

roperties IMEthDdS' Eventsl Enmmentl

Fi
« | Bean name kA C1 -
«'| Device b | Pl b2
| Align pertETaElOnEd mode | — T
| Mode of Pwib Pair 0 /  lindependent -
«"| Mode of P'M Pair 1 \ independent }v
« | Mode of Pt Pair 2 igdependent / =
«| Top-Side Pt Pair O Polarity Fozitive -
«’| Top-Side PPk Pair 1 Palarity Pozitive -
«"| Top-Side PP/t Pair 2 Palarity Pozitive -
«| Bottorn-Side Puw'td Pair 0 Polaity  |Pozitive -
«’| Bottorn-Side Pt Pair 1 Polanty  |(Pozitive - o
«’| Bottorn-Side Pwb Pair 2 Polanty  |Pozitive -
o | Wfrike Protect rio
«| Output pads Dizabled -
+*| Enable in W ait mode Fic
+ | Enable in EnOnCE miode Fic
T | Frequency ..| Unazzigned timing
«| Output Frequency
«| Same frequency in modes o
Bl PywMA
I-|EI| FWA prescaler Auto selected prescaler |1
+| Reload 1
«| Half cycle reload no
Hardware acceleration Dizabled
1| Dead-time ..| Unazzigned timing
Comection Digabled
Interrupt servicefevent Dizabled
T | Channel 0
«’| Channel Pradhd ol | Phfbodan
« | Pt pin Pt &0_GRI0AD A Pitdal GRIOAD
«| Pw'M pin signal
T Duty B0 % ..| Errar in main timing [Frequency|
«| Fin Pafhd0 active rio
«” | Output zoftware cantrol (yla]
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PWW_ADC_SYN_8323.mcp |

Bean

ltems Yizibility Help < >

Peripheral Initialization >

| % =dm pROMRAN

Files I Lirik. I:Irderl Targsts Frocessar Expert |

By B35 B

== Configurations
< Zm dm pROM-xRAM
¥ Za |dm pROM-2RAM
¥ Sm 3dm xROM-sRAM
¥ Zm ldm =ROM-xRAM
= Operating System
Bl = CPU:
(i Cpu5EFaa23
# (g Cpu5EFa323
El = Beans
< @ AD1:ADC
o« 'ﬂ TMR1:ADCATriggerTime[ nit_THR]
¥ kA 1 P b A
B User Modules
< Pibd_ADC_SYM_8323.comain
< B Ewvents.coevent
(= Gererated Modules
(= External Modules
(= Documertation
# (= PESL

= o=l o~

wpe e |

——TE

roperties IMEHﬁDdS' Eventsl Comment

FI
+’| Bean name FrafbdC1 -
| Device Pt - | P&
«| Align center-aligned mode -
+| Mode of Pk Pair 0 independent -
+| Mode of Pt Pair 1 independent -
+| Mode of Pk Pair 2 independent -
«'| Top-Side Pwhd Fair O Polarity Pozitive -
+'| Top-Side P Pair 1 Palarity Pogitive -
+"| Top-Side P Pair 2 Paolarity Pozitive -
+| Bottorn-Side Pk Pair O Polarity | Pogitive -
+’| Bottom-Side Pk Pair 1 Polarity | Positive - b
+| Bottom-Side Pk Pair 2 Polarity Mve -
+* | Write Protect ~ |mo S
«| Output pads Enahled hd
| Enable in W ait mode s /
+’| Enable in EnOnCE mode ala]
T | Frequency ..| Unazzigned timing
+| Output Freguency
+'| Same frequency in modes no
= PywMA
I-|EI| FwhL prescaler Auto selected prescaler |1
+"| Reload 1
+| Half cycle reload no
Hardware acceleration Dizabled
¥ | Dead-time ..| Unazzigned timing
Comrection Dizabled
Intermupt service/event Dizabled
=l Channel 0
+| Chanrel Pt o | P o0
« | Pt pin Fldbdd0 GPIOAD A Pradbd a0 GRIOAD
+"| Pw'M pin zignal
LI A0 ..| Errar in main tirming [Frequency]
«”| Pin Pt active o
«'| Output software contral Ao )

EASIC | ADVANCED || EXFERT

Bean Level: Low Level Bean

i

A
/
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PWM_ADC_SYN_§323.mcp | ( Bean ltemsVisibiity Help < > B
= i R/ H 13 ” H
I % sdm pROM=RAM j B % @ > I’I Properties |MEH"IDE|S| Eventsl Cormment K] C k . bOX to In p ut
« | Bean name kA C1
Files | Lirk, Drderl Targets Processor Expert | _( | Device Pl & PWM frequen Cy
. . o | Align center-aligned mode - I
S AT || Mode of Pah Pair O independent - /
A St — | +| Mode of Pt Pair 1 independent - |
# 2 ldm pROM-2RAM ﬁ +| Mode of P Pair 2 independent - |
# Zou s xROM-=RAM g || Top-Side PwM Pair OPolarty _[Psitve ~ |
# o Idm xROM-xFAM | Tap-Side PWwh Pair 1 Paolarity Positive - |
(= Operating System 1 |v| TopSide Pwh Pair 2 Polaity  |Positive ~| |
= CPUs | Bottom-Side Pt Pair 0 Polarity  |Positive ~|/
<+ @@ CpuBEFa323 «| Bottom-Side Pt Pair 1 Polarity  |Positive ~|/ e
W @ CpuBEFR323 «| Bottom-Side Pi/M Pair 2 Polarity  [Positive -
B Beans «| \afrike Protect o
J@AD'I:ADE +"| Output pads Enabled
< 1 TMR1:ADCATriggerTimer(lnit_TMR] r «| Enable in Wait mode no
'!' @ BT P BA = O Enable in EndnCE mode yu] = : _
& User Modules I T | Frequency | Y. | Unjassianed timing
[ PWM_ADC_SYN_8323.c:main |« Dutput Frequency
) - - T «| Same frequency in modes o
+ [EH Events.coevent -I = PwWMA
| R LS I I-|EI| FWA prescaler Auto selected prescaler |1
(= External Modules [~ Reload 1
(= Documentation | Half eyele reload ho
# (= PESL Hardware acceleration Dizabled
1| Dead-time ..| Unazzigned timing
Comection Digabled
Interrupt servicefevent Dizabled
El| Channel 0
«’| Channel Pradhd ol | Phfbodan
« | Pt pin Pt &0_GRI0AD A PadtdA0 GRIOAD
«| Pw'M pin signal
T Duty B0 % ..| Errar in main timing [Frequency|
«| Fin Pafhd0 active rio
I « | Output zoftware contral hio L) LI
N o e Blausmi | ,J ,In.[i\ﬂrtlEED | EXPERT  Bean Level: Low Level JEean 4
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PWM_ADC_SYN_8323.mcp |

ltemsz Visibility Help < =

Peripheral Initialization >

| |( Bean

| % =dm pROMRAM

Files | Link. I:Irderl Targets

=M= Configurations
+ L sdm pROM-2FAR
# L Idrn pROM-2RAM
e sdm xROM-xRAK
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
E @ AD1:ADC
E I—i' THMR1:ADCTrige

== User Mu:u:lules
< B PwM_ADC_SYN
vy Events. coevent
(= Generated Madules
(= External Modules
(= Documentation

Iia

Timing - Freq uency

—Runtime zetting

=

Runtime setting type: Ifixed value

i T ' et ol
E
nit. value
ezted value: uriit: Unitz: [ ‘wiith value
{50 [kHz ns
; ms
Emo allowed: unit; v e
F F i
Speed MHz
mode Adjusted value: Prescaler  Emar: ¥tal ticks
[

high |5|J kHz\ |1

law |disabled \ | |

glow |disabled Q |

' =

Poszzible settings:

A\

Closest values: S0kHz,

Possible in all speed modes: 226.889Hz-457.764Hz, 457.778Hz-915.52THz, $15.555Hz-1.831kNz, 1.831kHz-30MHz;
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# (= PESL
s*Input 50khz
[T Owverclocked v Intersection of speed modes ¢ Ok I x Cancel | ? Help |
T Oy v | 1T TP ey i [Frequency|
«| Fin Pafhd0 active rio
I « | Output zoftware contral hio LI
N o e Blausmi | ,J ,In.[i\ﬂrtlEED | EXPERT  Bean Level: Low Level Bean 4
<&
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PWM_ADC_SYN_8323.mcp |

Bean

ltemsz Visibility Help < =

Peripheral Initialization >

| % =dm pROMRAM

Files | Lirk, I:Irderl Targets Frocessor Expert |

By @35> B

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
< @@ £01:4DC
o« ';i[ TMRT1:ADCSTriggerTimer[ nit_TKR]
¥ @ - R LT P b BALC
== User Modules
< Pdbd_ADC_SYM_8323.comain
vy Events. coevent
(= Generated Madules
(= External Modules
(= Documentation
# (= PESL

= ol o~

gy |

——TE

Properties IMEthDdS' Eventsl Commet

« | Bean name kA C1 -
«'| Device b | Pl b2

o | Align center-aligned mode -

«| Mode of Pkl Pair O independent -

«’| Mode of Pk Pair 1 independent -

«”| Mode of Pkl Pair 2 independent

«| Top-Side Pt Pair O Polarity Pozitive 0:0 K| C k “ L " bOX to |n p ut
«’| Top-Side PPk Pair 1 Palarity Pozitive .

| Top-Side PWM Pail 2 Polarity |Positive dead time value.

«| Bottom-Side Pt Pair 0 Polarity  |Positive . —]
| Bottorn-Side P Pair 1 Polanty | Positive - /

| Bottorn-Side P Pair 2 Polanty | Positive - /

| Write Protect hio [

«| Output pads Enabled - I

«'| Enable in'Wait mode hio /

«"| Enable in EnOnCE made hio /

«| Frequency B0 kHz . Fﬁgh: 50 kHz

«| Output Frequency 25 kHz

«| Same frequency in modes o /

Bl PywMA

I-|EI| FWA prescaler Auto selected prescaler |1

v

v

H

=

Reload 1 |
Half cycle reload no
Hardware acceleration Dizabled
Dead-time | v | Ufzzsigned timing
Comection Digabled EJ‘Z
Interrupt servicefevent Dizabled
Channel 0
«’| Channel Pradhd ol | Phfbodan
« | Pih pin Pt &0_GRI0AD A Pitdal GRIOAD
«| Pw'M pin signal
o | Dty B0 % .| high: 10pz
«| Fin Pafhd0 active rio
« | Output zoftware contral hio L)

BASIC | ADVANCED || BXPERT

Bean Level: Low Level Bean

]

h|
/
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PWW_ADC_SYN_8323.mcp |

Peripheral Initialization >

| % =dm pROMRAN

Files I Link I:Irderl Targets

== Configurations
< S dm pROM-xR&k
# Za |dm pROM-2RAM
# Zm sdm xROM-2RAN
¥ Zm ldm =ROM-xRAM
= Operating System
Bl = CPU:
(i Cpu5EFaa23
# (g Cpu5EFa323
El = Beans
< @ AD1:ADC
o« 'ﬂ THMR1:ADCAT rige
<
B User Modules
< Pwihd_ADC_SYM
< B Ewvents.coevent
(= Gererated Modules
(= External Modules
(= Documertation

Timing - Dead-time

||( Bean

—Runtime zetting

Runtirme setting type: Ifixed value

ltems Yizibility Help < >
[T e o
Init.value
j agLiezted valle: Linit: Unitz: [ With value
0 [bs ps |
) s
Emvr allovied: unit: v & e
|5 I‘}; Hhal ticks
Speed

mode Adjuxted value: Prezcaler:

Errar:

high |n ps \ |u |uz

low Idisabled\ | |

low ||:Iisatuleu:l \l |

=

Poszzible zettings:

A\

Closest values: Oy

136.533ps by 0.133ps;

Possible in all speed modes: 0ps-17.067ps by 0.0717ps, 17,1 00ps-34.133ps by 0.033ps, 34, 200ps-68. 267 ps by 0.067ps, 683.400ps-

# (= PESL
*Input O
[T Owverclocked ¥ Interzection of speed modes ¢ oK. I x Cancel | 2 Help |
= OO L2 [T O
+"| Pin P/t active o
«'| Output software contral Ao ) j
N W — BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 7
I T ey [T e J
® 4
L 4
’ <& f I ™
Slide 33 L r e esca e

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2004

semiconductor



\|
4

(

PWM_ADC_SYN_8323.mcp |

Bean

ltemsz Visibility Help < =

Peripheral Initialization >

| % =dm pROMRAM

By @35> B

Properties IMEthDdS' Eventsl Commet
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(
IE «’| Bean name kA C1 -
Files | Lirk, I:Irderl Targets Frocessor Expert | ¢ || Device Pdhd_& I
. . o | Align center-aligned mode -
=& Configurations 4 || Mode of Pt Fair 0 independent -
+ 2 sdm pROM-<RAM — |« | Made of Pt Pair 1 independent -
# Zu Idrn pROKM-sRAM ﬁ «”| Mode of Pkl Pair 2 independent -
# o sdm xROM-xRAM g || Top-Side PwM Pair OPolarty _[Psitve -
# o Idm xROM-xFAM | Tap-Side PWwh Pair 1 Paolarity Positive =
(= Operating System % || Tap-Side Pt Pair 2 Polarity Puositive -
== CPUs | Bottom-Side Pyt Pair O Polanity  |Paositive -
< @ CpubEFR323 «’| Bottorn-Side Pt Pair 1 Polanty  |(Pozitive - o
W @ CpuBEFR323 «| Bottom-Side Pi/M Pair 2 Polarity  [Positive -
B Beans «| \afrike Protect o
J@AD'I:ADE +"| Output pads Enabled -
1) TMR1:ADC\Trigger Timerllnit_TMR] r : E”E'E:E I ‘é‘“’ac'lt FE'EdE - i
- 1l 1 bl b = nable in EndnCE mode hio
g ﬁs?l‘dndls PR I «| Frequency 50 kHz .| high: 50 kHz
B PwM_ADC_SYN_8323 c:main | || Output Frequency R
) «| Same frequency in modes o
vy Events.cievent -I = PwWMA
| R LS I I-|EI| FWA prescaler Auto selected prescaler |1
= E:-:ternalMu:u?Iulex [~ Reload 1
(= Documentation | Half eyele reload ho
# (= PESL Hardware acceleration Dizabled
«| Dead-time == high: 0 ps
Comection Digabled
Interrupt servicefevent Dizabled
El| Channel 0
«’| Channel Pradhd ol | Phfbodan
« | Pt pin Pt &0_GRI0AD A PadtdA0 GRIOAD
«| Pw'M pin signal
o | Dty B0 % .| high: 10pz
«| Fin Pafhd0 active rio
I « | Output zoftware contral hio L) LI
= BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 4
‘ | o] | :
|
<&
L 4
S 4 f I ™
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R | ( Bean Items Visibility Help < = Peripheral Iritialization >
I ¥ sdm pROMaRAM j B ¥ @ > I:I Properties |Methnds| Eventsl Comment
= |v| Reload 1 a
Filez | Lirk. I:Irderl Targets Processor Expert | ¢ | Half cpcle reload o
& Confi - Hardware acceleration Dizabled
= SN i || Dead-time 0ps w| bigh O s
+ 2 sdm pROM-<RAM — Cormrection Dizablzd
# Zu Idrn pROKM-sRAM ﬁ Interrupt servicefevent Dizabled
G sdm =ROM-xRAM 2| Channel 0
# Zau ldm wROM-xRAM I Channel Fubd o ~ | PaModan
(= Operating System * Fe| P pin Pt il GRIOAD A Pwidan GRIOAD
== CRUs H e | Phadtd pin signal
o @ CpuBEFR323 Fle| Dty B0 % w | biighi 100z
4 @ CpubEFR323 Fle | Pin P40 active o
B Beans F | Dutput software contral o
- @ ADT-ADC H+| Mask channel ho
< 1 TMR1:ADCATriggerTimer(lnit_TMR] ml «| Mask fault 0 yes
< (B SIS — | [l Mask fau:t l =
EE= Uzer Modules I ﬁmh I 'Ilr ijm =
R
« B PwWM_ADC_SYN_8323.c:main | anne e
y A _ |H| Channel 2 Dizabled
o | || Channel 3 Dizabled
| R LS | |2 Channel 4 Disabled
L U al |5 Channel 5 Disabled
[= Documentation S Eaultprotaction I IR
% (= PESL [ E| Fault D Disabled
- | Fault 1 Dizabled
Fault 2 Dizabled o
t «| Enabled in init. code EE
. i «| Eventz enabled in init. W=
** D| S ab I e Ch ann el 1-5 E|| CPU clock/speed selection
«'| High speed mode Thiz bean enablzd Thiz bean iz enabled
«| Low speed mode Thiz bean dizabled Thiz bean iz dizabled
,:, DI S ab I e al I Fau It | n p u tS «’| Slow zpeed mode Thiz bean dizabled Thiz bean iz dizabled —
I —
= _ BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 4
1] e r
<&
C 4
’ ' f I ™
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h

=18 x]
File Edit Wiew Search Project Debug | Processor Expert Data Visualizaton Window Help
%ﬂ E w‘ﬁ- - ) it }{ Wmmﬁ@S&.mw S
— Generate ( J ] 3. = _ 1ol x|
e I " R FPeripheral Initialization >
iew
| 9 sdm pROMsRAM B ¥ ook y prment
. . Options 3 1 :l
Files I Link Drderl Targets Processaor E Update . o
Dizabled
E1 = Configurations Wnda Ops Vhighe 0 s
< 2 sdm pROM-=RAM Redn Disablad
o a. Idrm DHDM'HH.&.M Dizabled
# e sdm xFOM-RAM Bring PE Windows to Front
3 fa ldm «FOM-xFAM Arrange PE Windows Erdbd oddil . =y
= Operating System Import 56800/E project from Quick-Start Fusbdan GRIOAD A Pwsrdal GRIOAD
== CPUs T F T O TZ 1T
- @ CpuBEFE323 | Doty 50 % .| high: 10p=
= @ CpuBEFE323 | Pin PUbA0 active o
=& Beans | Output software contral o
v @ ADT-ADC |« | Mazk channel nio
< 15 TMR1:ADCATriggerTimerInit_TMRA] r v’| Mask fault O e
v : AT - P b M L | v’ | Mask Fault 1 Ve
=& Uzer Modules ! || Mask Fault 2 HES
« B PWM_ADC_SN_8323.c:main i |2 Channel 1 Bisehied
>’ Events o avent | Channel 2 D!sabled
| Channel 3 Dizabled
(= Generated Modulez I Channel 4 Disabled
BT S | |2 Channel 5 Disabled
= Documentation El| Fault protection controlled by this bean
# (= PESL [ Fault 0 Disabled
F Fault 1 Dizabled
o Fault 2 Dizabled £
=1 Initialization
t «" | Enabled in init. code Ve
«" | Events enabled in init. Ve
EI| CPU clock/speed selection
«" | High zpeed mode Thiz bean enabled Thiz bean iz enabled
|E «" | Low speed mode Thiz bean dizabled Thiz bean iz dizabled
| Slow speed mode Thiz bean dizabled Thiz bean iz dizabled
o o —: BASIC | ADVAMCED || EXFERT  Bean Level: Low Level Bean v
T T | =
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(

PWW_AD( ﬁﬁ Pleaze wait.

I ¥ sdm pROM=RAM

Files | Lirk, I:Irderl Targets Frocessor Expert |

Bean ltems Vizibiity Help < =

Peripheral Initialization >

BV &5 o»

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
< @@ £01:4DC
o« ';i[ TMRT1:ADCSTriggerTimer[ nit_TKR]
< @ " bACT : Putbd B
== User Modules
< Pdbd_ADC_SYM_8323.comain
vy Events. coevent
(= Generated Madules
(= External Modules
(= Documentation
# (= PESL

I: Properties IMEthDdS' Eventsl Commet
rl=
" [vTReload 1 ]
i «”| Half cycle reload no
Hardware acceleration Digabled
i || Dead-time 0ps .| high: O pz
= Cormrection Dizablzd
ﬁ Interrupt servicefevent Dizabled
1 E| Channel 0
t..-f Channel Prdbd ndal - | Pidbdndal
4| He | Pt pin Fukdal GRIOAD A Fwitdal GRIOAD
Code Generation
.| high: 10p=
| Froject; Padhd_aDC_SYMH_8323
| Module: PwiC
r [ [ . e momod R R
g | Curment line: 96 | Tatal ines: 430
Emars: 0 [warmings: 0 Hints: 0

E|| Fault protection controlled by thiz bean

FE| Fault O Dizabled

FE| Fault 1 Dizabled

“|E| Fault 2 Digabled o

&1/ Initialization

t «| Enabled in init. code EE
«| Eventz enabled in init. W=

E|| CPU clock/zpeed selection
«'| High speed mode Thiz bean enablzd Thiz bean iz enabled
«| Low speed mode Thiz bean dizabled Thiz bean iz dizabled
«’| Slow zpeed mode Thiz bean dizabled Thiz bean iz dizabled

| B

— BASIC | ADVANCED || EXPERT

Bean Level: Low Level Bean

k\I*I

g |
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- DDFAETraining

PWM_ADC_SYN_8323.mcp | PWHM_ADC_SYN_B _||:||5|L|
[ simpROMRAN ey By [ b - {} - M- [~ d - Path: | D:\Data\Technical Training\DSC training\DSC8323\P..\PWM_ADC_SYN_8323c >
. . Lrsese ettt ittt A A A A A A A A A A A A A A o
Files | Link Order | Targets Pracessor Expart | - Filename  PYM_ADC_SYN_8323.C =
. . *3* Project o PUWM_ADC SYHN_8323 —
= &= Configurations *% Processor © SEFE3Z23
2o sdm pROM-RAM x3x Version o Driwer 01.09
* 3% Compiler . Metrowerks DSF C Compiller
W SR LY [ x DatesTime | 10-24-2005, 5:09 PH
G sdm =ROM-xRAM x% Abstract
o Za Idm <ROM-2FAM bl Hain module. .
@ Operating System :: - Here i= to be placed user's code.
=ettings
=& CPUs x% Contents
J@ CpubEFR323 ¥ Ho public methods
* @ CouS6res23 % (c) Copyright UNIS, spol. = r.o. 1997-2004
B Beans *3% UHIS. =pol. = r.o.
< (@) AD1:ADC *% Jundrowska 33
< 1 TMR1:ADCATriggerTimer(lnit_THR] *x 624 00 Brno
MO - M ML [ x3x Czech Republic
d @ : T * ¥ http WWW . processorexpert | com
EE= Uzer Modules I *3% mail o infofprocessorexpert . com
W= ADC S £ R 13 R g R g g g o g g g g s s s s s R s g b g o
. - ™ ~% MODULE FWM ADC SYH_ 8323 =~
vy Events. coevent
(= Generated Modules <% Including used modules for compiling procedurs *7
(= External Modules #include " Cpu.h" )
& Documentation #include "Ewents. h =
# = PESL Lire: 1 Coll ||4] v[
- |
4 files 0 a = BASIC | ADVANCED || EXPERT 4
1 | I ﬂ e R T =
<&
C 4
' ' f I ™
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) 4

PWM_ADC_SYN_8323.mcp |

By @35> B

Files | Lirk, I:Irderl Targets Frocessor Expert |

| % =dm pROMRAM

= - @ AD1:40C
B [E BeforeNewSpeed
H E AfterNewSpeed
& [E OnEnd
= [E OnHighLimit
= [E OnLowLimit
H [E 0rfemnCrossing
= A Enable
= A Disable
= A EnableEvent
A DisableE vent
= [H] Start
= [ Stop

H M Measure

T | aon =

IE nablelntTrigger
Ll (= il rnoge
= [ Getvalue

E M GetChantalue

B H Getialued

B M GetChanyalued

BT [ Gebialuelf

B M GetCharvalug1s

B M SetHighChanLimit
® M SetlowChanlinmit
B A SetChanOffset

B [ GetHighLimit5tatus
B A GetlowlLimitStatus
H [ GetZeraCrozsStatus
= M_SetCalibration

|

LA Al il

B _IDIﬂ
b -1} - M- [~ d'- Path: | D:\Data\Technical Training\DSC training\DSC8323\P... \PWM_ADC_SYN_8323c <>

=

L

[+

<% Include shared module=s, which are used for whole project 7

finclude "FE_Tvpe=s. h"

#include "FE_E h"

finclude "FE Const h” <+Add the code for ADC
#include "I0_Map. h"

conversion timing test

wold main{woid)
1

s#%% Proceszsor Expert
FE _low_lewel_ initf

internal initialization. DOW'T REEMOVE THIS CODE! !

—_— Ezpert internal initialization.
here =7
< config Port T bit 0.1 as output

s% Tlrite yvour cON
GPIC_C_DDR=3:

GPIC_C_PER&="3:
GPIO_C_DR=1;

init Pert C bit 0,1

>

AD]1 EnablelntTrigger()!=ERE_OK)

gsm {debughlt’;
%Dr(;:} i1
<% END PWM_ADC _S¥N_8323 =~
:: FREEE R AR R AR AR R AR AR RS E RS
:: Thi= file wa=s created by THIS Processzor Expert 2. 96 [03.65]
x3x for the Freescale SEB00 series of microcontrollers.
*%

*
*.

HEFEEFEREAELA R ERRERR LR R LB R LS L F LSS SRR E SRS SER SRS ER SRS

-

Line 48 Col B
t> Trigger 3u:uurc:e| |‘I THE ’:’Put ADC PE bean
H| Sync from PwWM B i -
T S o EnableintTrigger by Drag
v’| Walk. ref. recovery bime 100 n -Dro p m eth od .

4 files 0 0

| LK

EASIC | ADVANCED || EXPERT  Bean Level: High Level Bean

E‘F=

Slide 39

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc. 2004

Z " freescale

semiconductor



) 4

PWW_ADC_SYN_8323.mcp |

| % =dm pROMRAM

Files | Lirk, I:Irderl Targets Frocessor Expert |

By @35> B

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
< @@ £01:4DC
o« @ TMR1:ADCSTriggerTimer[ nit_TKR]
8 PuMC1A/D converter
& User Madules Bean Level: High Level Bean
vy Pdbd_ADC_SYMN_B323.c:main
< B e vent
(= Generated Madules
(= External Modules
(= Documentation
# (= PESL

|

*+Open Event.c event

=l0ix) |

b -1} - M- [~ d'- Path: | D:\Data\Technical Training\DSC training\DSC8323\PWM_ADC_SYN_..\Events.c <>

<% MODULE Events =~

#include "Cpu.h”

#include "Ewvents h"

%

¥ S-S S-S S S-S oSS oSS oSS S oSS S S oSS oSS oSS oSS S oSS oSS oSS SSSSSSSSSS=S=S=====
3 Event AD1_OnEnd (module Events)

¥

* 3% From bean AD1 [ADC]

*3% Description

* 3% Thi= ewvent 1= called after the meazuremsent (which

*3% conzists of <1 or more conversions:) i1=<are finished.

*% Paramnseters Hone

*3% REeturns Hothing

¥¥ S-S =SS SSSCSSSSSCSCSCSCSCSSSCSSCSSSSCSCSCSSSSSSSSSSSSSSSS=S=S=S=S=S=S=S=S=S=====
*

fpragma interrupt called <% Comment thiz line 1f the appropriate
S%® 1= =et to 'yes'
woid AD]1_CnEnd{woid)

A% Write yvour code here *

I
<% EHD Events

bR SRSz a e E SRS SRS S E RS E SRR R SRS RS SR SR SR SR

Thi= file wa=s created by THIS Processzor Expert 2. 96 [03.65]
for the Freescale 56800 =eries of microcontrollers.

HEFEEFEREA LSRR ERRERR LR LR R LS AL F LS SRS RS RS S AR S AR S AR S AR SRR

Line 1 Call | [4] |

'Interrur
{#pragma interrupt =sawveall i=

1 I — - I ﬂ _ TrEeT ETU:.SIE ul kaJi.F:NE%D | - T =/£'
<
<&
S 4 ™
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PWM_ADC_SYN_8323.mcp | [mbventsc =101
| 9 sdm pROM(RAN By @5 » [ b - {} - M- [~ d' - Path: | D:\Dat\Technical Trmini i

<+ Add Global variables

o D S
Files | Link, I:Irderl Targets PTDCESSDTEHﬂETtl % ESD?;ES]EEEHt iz called af

_ *3% consizsts of <1 or mnore
EIJ@.-’-‘-.DP.-’-‘-.DE | 3 Faramnsterz : Hone

. ° . . .

I 8 BeforehlenSpeed oo Retme L Metbing 71 < Add GPIO pin for timing test

E B AfterMewSpeed [ "

& [E OnEnd unzigned int AdcSample:

= [E OnHighLimit #pragma interrupt called -#* Comment tHis line if the appropriate 'Interrug

% B OnLowlimi S® 1= Zet ‘yvez' (#fpragma interrupt sawveall 1=

woid AD1 OnEnd{woid
= [E OnZemCrossing — i ]

= [ Enable rite your code here
: unsig int 1=0=8;
% [ Disable if (AD1_GetValue=lf (&AdcSanple) | =ERE_OK)
= A EnableEvent I
A DisableE vent asmn{debughlt);
Start 1

E H : ¥ [ #+GPI0_C_DR"=0x000

H Stop m GPIO_C_DR|=0x0001
B [ Measure I while(i——}
= M MeasureChan 1

asm { nop; L

) I
rigger CEIO C DR&=~0=0001;

K
<% EHD Events =7
S
R oo oo o o g g o g g o g g o g o o b o R R R o
¥
= Sl uusiLs *3% Thi= file wa=s created by UHIS Processor Ezxpert 2.9 [03.65]
= [ SetHighChanLimit o *E for the Freescale 56800 =s=eries of microcontrollers.

® M SetlowChanlinmit
B A SetChanOffset -
B [ GetHighLimit5tatus
B A GetlowlLimitStatus

P g

*Put ADC PE bean
GetValuel6 by Drag-n-

E [ GetZeroCrossStatus Line 42 Coll ||4]
B [Al_SetCalibration I |« Vol el recoveny ime (11 D ro p m et h 0] d . LI
= | | el
@ iz 0 0 = BASIC | ADVANCED || EXPERT  Bean Level: High LeveT Bean y
1| I ﬂ e A ey mp———————— —
|
<&
C 4
o * f I -
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PWWM_ADC_SYN_8323.mcp | imEventsc . =101 ﬂu
[ simpROMRAN ey & [ b - {} - M- [~ d - Path: | D:\Data\Technical Training\DSC training\DSC8323\PWM_ADC_SYN_..\Events.c

Fil | Link Ord I T " F'ru:u:essu:urE:-:pertl ¥ conzists of <1 or more conversions:) i1=<are finished. EI
U= IS (Sie=r|) U EnE=s ®x Faransters : Hone A
*3% REeturns : Hothing
=M= Configurations ¥¥ ===================================================================
< fa sdm pROM- xRk s

nnsigned int AdcSamnple:
pragma interrupt called ~#* Comment this line 1f the appropriate 'Interrur
A% 1= =et to 'wes' (#pragma interrupt =awveall 1=

# L Idrn pROM-2RAM

G sdm =ROM-xRAM

# e |drn xROM-2RAM
(= Operating System

oid AD]1 OnEnd{woid)

¥ Write vour code here ... %7
B CPUs unsNgned int i=0=8;
+ @ CpuBEFR323 1f (AD1_GetValusle(é&AdcSanple) | =ERR_CK)
# (@ CpuSEFe3zs 1

= = Beans 1
< @@ £01:4DC
o« @ TMRT1:ADCSTriggerTimer[ nit_TKR] [
< (%) PwWMCT:PusMMC -
EE= Uzer Modules I

< B PwWM_ADC_SYH_B323.cimai 1
. - - s GPIO_C_DR&="0=0

< B e vent; 3
(= Generated Madules
F = External Modules <% END Events %7
(= Documentation e
# (= PESL o e oo g o o e o g e g g g o g o
*3H
*3% Thi= file wa=s created by JHIS § .
*¥ for the Fresscale LEEDD =ekies 'O’C“Ck debug
K
g o o a8 g g
*
Lined2  Call [[4] | AW
| I
- |
4 files 0 a = BASIC | ADVANCED || EXPERT 4
4| I ﬂ = mp———————— —
<&
C 4
' ' f I ™
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PWM_ADC_SYN_8323.mcp | iEkventsc S0 ﬂu
[# scm prOMRAN lpv ¢5» [ b -1} - M- [~ d'- Path: | D:\Data\Technical Training\DSC training\DSC8323\PWM_ADC_SYN_..\Events.c <>
. . ¥ consists of <1 or mnore conversions:) issare finished. EI
Files | Lirk, I:Irderl Targets Frocessor Expert | *% Paranseters : Hone J
*3% REeturns : Hothing
= Configurations ¥¥ S-S =—=—===—=—=========================================================
< fa sdm pROM- xRk s

unsigned int AdcSamnple:
fpragma interrupt called ~#* Comment this= line i1f the appropriate 'Interrur

¥ Za Idm pROM-2RAM [
A% 1= =et to 'wes' (#pragma interrupt =awveall 1=

G sdm =ROM-xRAM

# Za Idm <ROM-sRAM woid AD]1 OnEnd{woid)
0 1
- Operating System 7% Nrite yvour code here ... %7
B CRUs unsigned int 1=0=z8:
+ @ Cpu:BEFE323 1f{AD1_ GetValuelo{&AdcSanple) | =ERE_OK)
# (@ Cpu5EFaa23 i
N x
< @ ADTADC Downloading 1538 bytes...

o« @ TMRT1:ADCSTriggerTimer[ nit_TKR]

(8 P/MCT: MM - | Cancel |

EE= Uzer Modules !
< Pdbd_ADC_SYM_8323.comain

L = g

1
GPIO_C_ DR&="~0=0001;

< B e venk 1
(= Generated Modules
FH = Extemal Modules % END Events %7
[= Documentation e
# (= PESL o e o o g o g g o o g e o g g g o g o o
¥
*3% Thi= file wa=s created by UHIS Processor Ezxpert 2.9 [03.65]
3 for the Freescale 56800 =s=eries of microcontrollers.
3
g o g o o o f faf a o T
*
Lined2  Coll || 4] | 2y
I
Loading debugging data for target “sdm pROM-2RAM". L BASIC | ADVANCED | EXFERT 4
4| I ﬂ b T —u
<&
C 4
' ' f I ™
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PWW_ADC_SYN_8323.mcp |

€ Bean Items Visbily Help ¢ -

Peripheral [mitialization

| % =dm pROMRAM

By ¢ 5% > B

Files | Lirk, I:Irderl Targets Frocessor Expert |

=M= Configurations
< L sdm pROM-2RAM
# L Idrn pROM-2RAM
G sdm =ROM-xRAM
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323
= = Beans
< @@ £01:4DC
o« @ TMRT1:ADCSTriggerTimer[ nit_TKR]
< (%) PwWMCT:PusMMC
== User Modules
vy Pdbd_ADC_SYMN_B323.c:main
< B Xy el
(= Generated Madules
(= External Modules
(= Documentation
# (= PESL

[ 5 =]

IE

i @sdm_pROM_xRAM.elf (Thread 0x0)

B xTHOHEBRE

=10l x|

Run

R@ Yanables: Live | Walue | Locaticn

Y

[

Ao s v

=
Counce:

_[ Program “"=dm_pROM =RAM =lf"
I Choos=e Breal from the Debug

£ ] Line 1 Coll | Sowrce M4

i= executing.
menu to stop it.

;I_,,I,»

¢l

4 files 0 0

|
= BASIC | ADVANCED || EXPERT

WA
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Result 1:
In this example (PWM-Center Aligned mode):

ADC conversion time +
timer C channel 2 delay ~= 4.4 usec

PWM Syn Pulse PWM Syn Pulse

- //
Port C bit O < > < >
A A A A
PWM 0 B
A A A
A
~14.4 usec 20 usec ~14.4 usec
< :<f< ple > /:;:4 T:
~1.9usec ~3.7 usec ~1.9usec ~3.7 usec
> 4
L 4
VR 4 -
e Z " freescale
semiconductor
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PWM_ADC_SYN_8323.mcp | ( Bean ltems Vizibiity Help < = Peripheral Initialization >
I % sdm pROM=RAM j I ‘9’ @ 5{ > I:I Properties |Methnds| Eventsl Comment
~ |«’| Bean name kA C1 -
Files | Lirk, I:Irderl Targets Frocessor Expert | ¢ [« Device Pdhd_& I
. . o | Align edge-aligned mode ﬁ
=M= Configurations 4 |v| Made of Pt Pair0 Eralgred mode —
« % sdm pROM-RAM — [ Mode of PwM Pair 1
# Zu Idrn pROKM-sRAM ﬁ «”| Mode of Pkl Pair 2 independen -
# Zou s xROM-=RAM g || Top-Side PwM Pair OPolarty _[Psitve * -
# o Idm xROM-xFAM | Tap-Side PWwh Pair 1 Paolarity Positive \ =
(= Operating System 1 |v| TopSide Pwh Pair 2 Polaity  |Positive \ -
= CPUs | Bottom-Side Pt Pair 0 Polarity  |Positive \ -
@@ CpuSEFa323 «'| Battorn-Side Phash Pair 1 Palarity | Positive \ -
" @ Cpu BEFE323 | Bottarn-Side P Pair 2 Palarity | Positive \ -
B Beans «| \afrike Protect o \
J@AD'I:ADE +"| Output pads Enabled \ -
< Ui TMRT:ADC! TriggerTimerInt_TMR] r : EHE-E:E in ‘;‘acllt FE'EdE | no \\
- 1l 1 bl b 1= hable in EnOnCE mode i
g ﬁs?l‘dndls PR I «| Frequency 50 kHz \ .| high: 50 kHz
+ B PwWM_ADC_SYN_8323 comain | || Butput Frequency . \
) «| Same frequency in modes o \
< [ Events.cevent (2 PwMA |
| R LS I I-|EI| FWA prescaler Auto selected prescaler \ |1 mm
= E:-:ternalMu:u?Iulex [~ Reload 1 \
& & Documentation | || Half cycle reload fio \
# (= PESL Hardware acceleration Dizabled \
«| Dead-time 0ps \ .| high: O ps
Comrection Dizabled \
Interrupt service/event Dizabled \
El| Channel O .
| Channel P/hoda s+*Change to Edge Aligned
«'| P/ pin Pl GRIOAD
«| Pw'M pin signal
o | Dty B0 % .| high: 10pz
+'| Pin PO active ho
« | Output zoftware contral hio L) LI
— BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 4
<| | o] | e =
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(

PWM_ADC_SYN_8323.mcp | g ( Bean ltems Vizibiity Help < = Peripheral Initialization >
I ¥ sdm pROM=RAM j I &/ xR - I:I Properties IMEthDdS' Eventsl Commet
« | Bean name kA C1 -
Files | Lirk, I:Irderl Targets Frocessor Expert | _( | e Pdhd_& I
. . o | Align edge-aligned mode -
=& Configurations 4 |v| Mode of Pwit Fair 0 independent E
+ 2 sdm pROM-<RAM — |« | Made of Pt Pair 1 independent -
# Zu Idrn pROKM-sRAM R «”| Mode of Pkl Pair 2 independent -
# Zou s xROM-=RAM g || Top-Side PwM Pair OPolarty _[Psitve -
# o Idm xROM-xFAM \Top-Side P Pair 1 Polarity Positive =
(= Operating System 1 |v| Top-Side Pwh Pair 2 Polaity  |Positive -
= CPUs v | Bottom-Side Pwh Pair 0 Polarity  |Positive -
<+ @@ CpuBEFa323 «*| Bottom*Side Piw/M Pair 1 Polarity | Positive -
% ( CpuSEF8323 +| Battom-Side P+t Pair 2 Polarity | Positive -
B Beans «| \afrike Protect o
J@AD'I:ADE +"| Output pads Enabled -
< 1 TMR1:ADCATriggerTimerlrit_TMR] r ¢ Enable in Wat mod, no
- @ BT P BA = O Enable in En0nCE ITIEIBQ yu] :
2 & User Modules I «| Frequency B0 kHz .| high: 50 kHz
B PwM_ADC_SYN_8323 c:main | || Output Frequency R
) «| Same frequency in modes o
vy Events.cievent -I = PwWMA
| R LS I I-|EI| FWA prescaler fl'«DtQ zelected prescaler |1 mm
= E:-:ternalMu:u?Iulex [~ Reload 1
& Documentation | || Half cycle reload ho
# (= PESL Hardware acceleration Dizabled
«| Dead-time 0ps
Comection Dizabled 0:0 CI | C k d e b u g
Interrupt servicefevent Dizabled
El| Channel 0
«’| Channel Pradhd ol
« | Pt pin Pt &0_GRI0AD
«| Pw'M pin signal
o | Dty B0 % .| high: 10pz
«| Fin Pafhd0 active rio
« | Output zoftware contral hio L) LI
— BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 4
<| | o] | e =
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PWM_ADC 20 ol | Iters Visibilty Help <

Bean Peripheral Initialization >

¢
I % sdm pROM=RAM j I@ &’ @ > I:I Properties IMEthDdS' E\-’entsl Cormment
~ |«’| Bean name kA C1 -
Files | Lirk, I:Irderl Targets Frocessor Expert | ¢ [« Device Pl A - | Pt A
. . o | Align edge-aligned mode -
=& Configurations 4 |v| Mode of Pwit Fair 0 independent E
+ 2 sdm pROM-<RAM — |« | Made of Pt Pair 1 independent -
# Zu Idrn pROKM-sRAM ﬁ «”| Mode of Pkl Pair 2 independent -
# o sdm xROM-xRAM g || Top-Side PwM Pair OPolarty _[Psitve -
# o Idm xROM-xFAM | Tap-Side PWwh Pair 1 Paolarity Positive =
(= Operating System 1 || Too-Side P Pair 2 Polarity Pozitive -
== CPUs Code Generation -
< (g CpuSEFa323 -
k4 @ Cpu:BEFE323 | Project: PAdkd_ADC SY'M_8323 =
=, A | Module:
< @@ £01:4DC : b
< ';i[ THR1:ADCATriggerTimer|lnit_TMR] |- |'._ ___________ i — i — i F H
o B AT P BT : —
—— Us?Mu:udules [Preparing for code gene.r. | Tatal Ilnes.. 1 ~{high 50 kHz
/[ PWM_ADC_SYN_8323.c:main Emars: 0 [warmings: 0 Hints: 0
vy Events. coevent
(= Generated Madules er -1 1
(= External Modules
& & Documentation I v i—iaif ;;cle reload ho
# (= PESL I Hardware acceleration Dizabled
«| Dead-time 0ps .| high: O ps
Cormrection Dizabled
Interrupt servicefevent Dizabled
El| Channel 0
«’| Channel Pradhd ol | Phfbodan
« | P pin Pubda0_GRPIOAD A PadtdA0 GRIOAD
«| Pw'M pin signal
o | Dty B0 % .| high: 10pz
«| Pin PO active o
« | Output zoftware contral hio L) LI
= _ BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 4

1| | B
.|
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PWM_ADC_SYN_8323.mcp | ( Bean ltems Vizibiity Help < = Peripheral Initialization >
I % sdm pROM=RAM j I V ‘ 5-( > I:I Properties |Methnds| Eventsl Comment
~ |«’| Bean name kA C1 -
Files | Lirk, I:Irderl Targets Frocessor Expert | ¢ [« Device Pdhd_& I
. . o | Align edge-aligned mode -
=& Configurations 4 |v| Mode of Pwit Fair 0 independent E
+ 2 sdm pROM-<RAM — |« | Made of Pt Pair 1 independent -
# Zu Idrn pROKM-sRAM ﬁ «”| Mode of Pkl Pair 2 independent -
# o sdm xROM-xRAM g || Top-Side PwM Pair OPolarty _[Psitve -
# o Idm xROM-xFAM | Tap-Side PWwh Pair 1 Paolarity Positive =
(= Operating System % || Tap-Side Pt Pair 2 Polarity Puositive -
== CPUs | Bottom-Side Pyt Pair O Polanity  |Paositive -
< @ CpubEFR323 «’| Bottorn-Side Pt Pair 1 Polanty  |(Pozitive -
W @ CpuBEFR323 «| Bottom-Side Pi/M Pair 2 Polarity  [Positive -
B Beans «| \afrike Protect o
J@AD'I:ADE +"| Output pads Enabled -
1) TMR1:ADC\Trigger Timerllnit_TMR] r : E”E'E:E I ‘é‘“’ac'lt FE'EdE - i
- BT P BA = nanle 11 EnLe made yu]
ST Us?MDdules I u: EreFu?r::c_l.J EE Ikﬂz « | high: 50 kHz
vy Prad_ADC_SYM_8323.c:main @ Building PWM_ADC_SYN_8323.mcp x|
vy Events. coevent _
5 Gensrated Maodules Project; Piat_aDC_SYN_§323..  Target| sdm pROM-:Ra Stop | ‘ n
(= Extemal Modules File Tazk File Court|  Line Count
(= Documentation
# (= PESL
Totals: 12551 o 0 s
Comection Digabled
Intermupt zervicel/event Dizabled
El| Channel 0
«’| Channel Pradhd ol | Phfbodan
« | Pt pin Pt &0_GRI0AD A PadtdA0 GRIOAD
«| Pw'M pin signal
o | Dty B0 % wn | biighi: 1002
«| Fin Pafhd0 active rio
« | Output zoftware contral hio L) LI
=  BASIC ADVAMCED || EXPERT Bean Level: Low Level Bean
<| T ' = £
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R | ( Bean Items Visibility Help < = Peripheral Iritialization >
I ¥ sdm pROMaRAM j B % ‘ % > _I Properties |Methnds| Eventsl Enmment'
| [ —— [Fhaibd .
Files | Link. DdefI Targets FProcessor Expert | i @sdm_pROM_xRAM.elf (Thread 0x0) =0l x|
== Configurations ( % % i ‘ [
; : rddr;nppgéjh:dxrgl;h:d [ j \Eun A1) | {2 Yanables: L.i‘v'E | alue | Location 2]
% % sdm sROM-sRAM || G -
# e |drn xROM-2RAM
(= Operating System
== CPUs
< (g CpuSEFa323
% ( CpuSEF8323 - -
=f=3 Eeg = \\
« ADT:ADC
< 1§} TMR1:ADC\TriggerTimer[Init_TMR] [ Source: AN _ _ =
"'-.-'-.-"I--1I:Z1:F"-.-'-.-"r--ih-1E K Program "=dm_pROM =zRAM =lf" i= executing. . =
Choo=e Breal from\the Debug menu to stop 1t.
EE= Uzer Modules I
vy Pdbd_ADC_SYMN_B323.c:main
vy Events. coevent
(= Generated Madules 1
(= External Modules
(= Documentation
# (= PESL
s»Click Run
4] Line 1 Coll | Souce ¥ 4]
=T TWIRT HITT =TT Al
o | Dty B0 % wn | biighi: 1002
«| Fin Pafhd0 active rio
« | Output zoftware contral hio L) LI
— BASIC | ADVANCED || EXPERT  Bean Level: Low Level Bean 4
‘ | o] [ -
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Result 2 :

PWM Syn Pulse

o

A

Port C bit O

>
<

A\ 4

PWM Syn Pulse

s

>
<

A\ 4

In this example (PWM- Edge Aligned mode):
ADC conversion time +
timer C channel 2 delay ~= 4.4 usec

PWM 0O

10 usec

»ld

A

~4.4 usec
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>
<

f

A
A

~1.9usec ~3.7 usec

Lt il

~4.4 usec T

»ld >
Ll <

~1.9usec

\

~3.7 usec
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Summary

“*Understand the hardware and software support available for the 56800E Hybrid
Controller product line.

“*Demonstrated the ease of developing applications using CodeWarrior
development tools with Processor Expert™ technology for PWM_ADC_SYN

conversion.

]
Z " freescale

Slide 53
semiconductor

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2004



Thank You!!!

ot Z " freescale

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners. semiconductor
© Freescale Semiconductor, Inc. 2004



