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LEGAL NOTICE
© Copyright 2014 by Robert Bosch GmbH and its licensors. All rights reserved.

“Bosch” is a registered trademark of Robert Bosch GmbH.

The content of this document is subject to continuous developments and
improvements. All particulars and its use contained in this document are given by
BOSCH in good faith.

NO WARRANTIES: TO THE MAXIMUM EXTENT PERMITTED BY LAW, NEITHER
THE INTELLECTUAL PROPERTY OWNERS, COPYRIGHT HOLDERS AND
CONTRIBUTORS, NOR ANY PERSON, EITHER EXPRESSLY OR IMPLICITLY,
WARRANTS ANY ASPECT OF THIS SPECIFICATION, SOFTWARE RELATED
THERETO, CODE AND/OR PROGRAM RELATED THERETO, INCLUDING ANY
OUTPUT OR RESULTS OF THIS SPECIFICATION, SOFTWARE RELATED
THERETO, CODE AND/OR PROGRAM RELATED THERETO UNLESS AGREED
TO IN WRITING. THIS SPECIFICATION, SOFTWARE RELATED THERETO, CODE
AND/OR PROGRAM RELATED THERETO IS BEING PROVIDED "AS IS",
WITHOUT ANY WARRANTY OF ANY TYPE OR NATURE, EITHER EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND ANY
WARRANTY THAT THIS SPECIFICATION, SOFTWARE RELATED THERETO,
CODE AND/OR PROGRAM RELATED THERETO IS FREE FROM DEFECTS.

ASSUMPTION OF RISK: THE RISK OF ANY AND ALL LOSS, DAMAGE, OR
UNSATISFACTORY PERFORMANCE OF THIS SPECIFICATION (RESPECTIVELY
THE PRODUCTS MAKING USE OF IT IN PART OR AS A WHOLE), SOFTWARE
RELATED THERETO, CODE AND/OR PROGRAM RELATED THERETO RESTS
WITH YOU AS THE USER. TO THE MAXIMUM EXTENT PERMITTED BY LAW,
NEITHER THE INTELLECTUAL PROPERTY OWNERS, COPYRIGHT HOLDERS
AND CONTRIBUTORS, NOR ANY PERSON EITHER EXPRESSLY OR
IMPLICITLY, MAKES ANY REPRESENTATION OR WARRANTY REGARDING THE
APPROPRIATENESS OF THE USE, OUTPUT, OR RESULTS OF THE USE OF
THIS SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR
PROGRAM RELATED THERETO IN TERMS OF ITS CORRECTNESS,
ACCURACY, RELIABILITY, BEING CURRENT OR OTHERWISE. NOR DO THEY
HAVE ANY OBLIGATION TO CORRECT ERRORS, MAKE CHANGES, SUPPORT
THIS SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR
PROGRAM RELATED THERETO, DISTRIBUTE UPDATES, OR PROVIDE
NOTIFICATION OF ANY ERROR OR DEFECT, KNOWN OR UNKNOWN. IF YOU
RELY UPON THIS SPECIFICATION, SOFTWARE RELATED THERETO, CODE
AND/OR PROGRAM RELATED THERETO, YOU DO SO AT YOUR OWN RISK,
AND YOU ASSUME THE RESPONSIBILITY FOR THE RESULTS. SHOULD THIS
SPECIFICATION, SOFTWARE RELATED THERETO, CODE AND/OR PROGRAM
RELATED THERETO PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL
LOSSES, INCLUDING, BUT NOT LIMITED TO, ANY NECESSARY SERVICING,
REPAIR OR CORRECTION OF ANY PROPERTY INVOLVED TO THE MAXIMUM
EXTEND PERMITTED BY LAW.
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DISCLAIMER: IN NO EVENT, UNLESS REQUIRED BY LAW OR AGREED TO IN
WRITING, SHALL THE INTELLECTUAL PROPERTY OWNERS, COPYRIGHT
HOLDERS OR ANY PERSON BE LIABLE FOR ANY LOSS, EXPENSE OR
DAMAGE, OF ANY TYPE OR NATURE ARISING OUT OF THE USE OF, OR
INABILITY TO USE THIS SPECIFICATION, SOFTWARE RELATED THERETO,
CODE AND/OR PROGRAM RELATED THERETO, INCLUDING, BUT NOT LIMITED
TO, CLAIMS, SUITS OR CAUSES OF ACTION INVOLVING ALLEGED
INFRINGEMENT OF COPYRIGHTS, PATENTS, TRADEMARKS, TRADE
SECRETS, OR UNFAIR COMPETITION.

INDEMNIFICATION: TO THE MAXIMUM EXTEND PERMITTED BY LAW YOU
AGREE TO INDEMNIFY AND HOLD HARMLESS THE INTELLECTUAL
PROPERTY OWNERS, COPYRIGHT HOLDERS AND CONTRIBUTORS, AND
EMPLOYEES, AND ANY PERSON FROM AND AGAINST ALL CLAIMS,
LIABILITIES, LOSSES, CAUSES OF ACTION, DAMAGES, JUDGMENTS, AND
EXPENSES, INCLUDING THE REASONABLE COST OF ATTORNEYS’ FEES AND
COURT COSTS, FOR INJURIES OR DAMAGES TO THE PERSON OR
PROPERTY OF THIRD PARTIES, INCLUDING, WITHOUT LIMITATIONS,
CONSEQUENTIAL, DIRECT AND INDIRECT DAMAGES AND ANY ECONOMIC
LOSSES, THAT ARISE OUT OF OR IN CONNECTION WITH YOUR USE,
MODIFICATION, OR DISTRIBUTION OF THIS SPECIFICATION, SOFTWARE
RELATED THERETO, CODE AND/OR PROGRAM RELATED THERETO, ITS
OUTPUT, OR ANY ACCOMPANYING DOCUMENTATION.

GOVERNING LAW: THE RELATIONSHIP BETWEEN YOU AND ROBERT BOSCH
GMBH SHALL BE GOVERNED SOLELY BY THE LAWS OF THE FEDERAL
REPUBLIC OF GERMANY. THE STIPULATIONS OF INTERNATIONAL
CONVENTIONS REGARDING THE INTERNATIONAL SALE OF GOODS SHALL
NOT BE APPLICABLE. THE EXCLUSIVE LEGAL VENUE SHALL BE
DUESSELDORF, GERMANY.

MANDATORY LAW SHALL BE UNAFFECTED BY THE FOREGOING
PARAGRAPHS.

INTELLECTUAL PROPERTY OWNERS/COPYRIGHT OWNERS/CONTRIBUTORS:
ROBERT BOSCH GMBH, ROBERT BOSCH PLATZ 1, 70839 GERLINGEN,
GERMANY AND ITS LICENSORS.
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0.2 16.01.2012 Updated reference to GTM-IP Specification v1.5.1

0.3 02.2014 Redesign; Specification v1.5.5

Tracking of major changes

Changes between revision 1.x and 1.y

NA

Conventions

The following conventions are used within this document.

ARIAL BOLD CAPITALS

Arial bold
Courier bold

Courier

References

Names of signals

Names of files and directories
Command line entries
Extracts of files

This document refers to the following documents.

Ref  Author(s)
1 AE/EIN2

GTM-IP Specification v1.5.5

Terms and Abbreviations

This document uses the following terms and abbreviations.

Term
AEI
AFD
AGC
ARU
ATOM
CMU
F2A
GTM
PSM
SOMC
SOMP
SYS_CLK
TBU

Meaning

AE-Interface (generic bus)

AEl to FIFO Data Interface

ATOM Global Control

Advanced Routing Unit
ARU-connected Timer Output Module
Clock Management Unit

FIFO to ARU Unit

Generic Timer Module

Parameter Storage Module

ATOM Signal Output Mode Compare
ATOM Signal Output Mode PWM
System Clock

Time Base Unit
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1 Overview

This application note describes the flexible generation of PWM signals which means
that the PWM characteristics are modified on the fly by the CPU.

The GTM allows implementing this requirement with minimal CPU interaction. The
CPU only has to refresh the characteristics when required. This is achieved by using
the GTM internal infrastructural system that can control the GTM-IP outputs in a semi
autonomous mode. If the PWM characteristics stay the same during the whole
application time, the GTM-IP can work fully standalone after an initial setup by the
CPU.

1.1 Use Case

In this application note the flexible PWM generation is demonstrated with two related
PWM signals. These are set up in a way that their wave form is identical in period
and duty cycle, only their phase is shifted. The signals can be described as follows:
At first, both signals are configured with a constant duty cycle. Both signals are
synchronized. To switch from the start-up phase to the phase with flexible PWM
generation a third signal is used to control the other signals. The modified
characteristics are provided by the CPU in a regular scheme, triggered by the
mentioned control signal.

The initial duty cycle for both signals is set to 50% whereas the changing duty cycle
length ranges from 0% to 100% with a resolution of 100ns. For this use case, the
period length is chosen to be 10us. The control signal appears 8us after start of the
last PWM period and lasts for 100ns. The duty cycle level should be defined as high
for the PWM signals. The control signal level is high (low for the alternative version).
In the 10th PWM period, another signal is generated on a control channel with a
certain delay to the start of the PWM period.
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1.2 System architecture

For the flexible PWM generation several GTM-IP submodules are needed which are
set up by the CPU and can run independently further on. The overall system is
shown in Figure 1.1.
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Figure 1.1: Flexible PWM generation with the ATOM submodule.

The CMU generates the clock prescalers for the PWM counter and the TBU. The
PWM duty cycle parameters are loaded into the PSM channels 0 and 1 by the CPU.
The F2A-Bridge within the PSM is configured to provide the FIFO data only at the
high word of the ARU word. The ATOM channels 0 and 1 receive the PWM duty
cycles from the ARU and generate a PWM output signal. ATOM channel 7 is used to
generate one output signal in the tenth PWM period. This is done on behalf of
TBU_TSO0 time base values. ATOM channel 6 is used to demonstrate an alternative
implementation of the control signal (C-code only).
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2 GTM Module setup

This chapter describes the necessary GTM-IP submodule configurations to establish
the aforementioned application example.

2.1 CMU Setup

The CMU provides clock prescalers for the GTM-IP internal counters. For this
application the CMU provides the clock for the PWM counters inside of the ATOM
channels and for the system time base.

The PWM generation should have a resolution of 100ns. It is assumed, that the
system clock SYS_CLK runs with 100MHz. For sake of simplicity the time base TBU
is also set up with a resolution of 100ns. Therefore, only the global clock divider and
CMU_CLKO have to be configured. The configuration is shown in the following code
sequence 2.1 from init_cmu_an012():

CMU_GCLK_NUM
CMU_GCLK_DEN

OXFFFFFF;
OXFFFFFF;

CMU_CLK_O_CTRL = Ox9;

DU WNPE

CMU_CLK_EN = Ox2;
Code 2.1: CMU Setup.

The global clock divider is configured to not divide the SYS_CLK, since a
CMU_CLKO of a 100ns resolution is needed, see line 1 and 2. Therefore, the
CMU_CLKO clock prescaler is configured to divide the SYS_CLK by a factor of ten in
line 4. As a last step CMU_CLKO is enabled in line 6.

Please note that to enable the CMU channels the GTM-IP double bit enable/disable
mechanism has to be applied on the CMU_CLK EN register. For a detailed
description please refer to the corresponding submodule specification.
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2.2 TBU Setup

The TBU provides common time bases for the GTM-IP. For this application the TBU
is used to generate the PWM starting time for synchronization of the different PWM
channels and to generate an associated signal in a sequence of PWM signals.

As shown in line 1 in code sequence 2.2 from init_tbu_an012() TBU channel 0
is used for this task. This channel is configured to run with normal resolution, which
means that the lower 24 bits are provided to the system. As clock prescaler the
CMU_CLKO input is used. As a last step TBU channel 0 is enabled in line 3.

1  TBU_CHO_CTRL = 0xO;
2
3 TBU_CHEN = Ox2;

Code 2.2: TBU Setup.
Please note that to enable the TBU channels the GTM-IP double bit enable/disable

mechanism has to be applied on the TBU_CHEN register. For a detailed description
please refer to the corresponding submodule specification.
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2.3 PSM Setup

The PSM stores the PWM duty cycle durations of a bunch of PWM periods before the
CPU reloads new duty cycle values. For the two PWM signals, two PSM channels
have to be set up.

A PSM consists of three subunits, the AFD, the FIFO and the F2A.

The AFD subunit is the interface to the CPU to provide the data, so nothing has to be
configured there.

The FIFO has several configuration registers, where the depth of the FIFO, the
operation mode and several interrupt possibilities can be configured and enabled.
Especially, the operation mode can be of importance for a PWM generation, when
the PWM pattern has to be repeated during runtime. Then the FIFO Ring Buffer
Mode can be configured, where the FIFO will provide the same amount of data again
and again. This application is intended to demonstrate how different pattern at the
ATOM outputs are possible. Thus the Ring Buffer Mode is left disabled. Also, for
sake of simplicity the FIFO depth can be kept as is. Therefore, nothing has to be
configured inside of the FIFO subunit.

The F2A unit is the bridge between the FIFO and the ARU and has to provide new
data to the ARU in time if requested.

The PSM submodule configuration is shown in code sequence 2.3 from
init_psm_an012(). As stated before only the F2A unit has to be configured. In line
1 and 2 channel 0 and channel 1 are set up to provide 24 bit of data on the upper
ARU word. As a last step both channels are enabled in line 4

F2A0_CHO_STR_CFG
F2A0_CH1_STR_CFG

0x50000;
0x50000;

1
2
3
4 F2A0_ENABLE = OxA;

Code 2.3: PSM Setup.

Since an ARU word can have 53 bits, the F2A can be configured how the 29 bit wide
FIFO data is mapped onto the ARU word. Since the PSM only stores the duty cycle
durations and the ATOM expects the duty cycle duration in the upper ARU word, the
F2A has to be configured to fetch data from the FIFO unit and store it in the upper
internal register location for transfer to the ARU.

Please note that to enable the F2A channels the GTM-IP double bit enable/disable
mechanism has to be applied on the F2A_ENABLE register. For a detailed
description please refer to the corresponding submodule specification.

Robert Bosch GmbH 5/12 21.02.2014



Automotive Electronics @ BOSCH

GTM-IP Application note Revision 0.3

2.4 ATOM setup

The PWM signals and one associated control signal should be generated with the
ATOM submodule on the channels 0 and 1 (PWM signals) and the ATOM channel 7
associated signal (ATOM channel 6 respectively). The idea is to run the two PWM
signals with the ATOM SOMP mode and to control the associated signal output
timing with the ATOM SOMC mode. The PWM period is provided to the ATOM via
the CPU at system startup, while the duty cycles are received via ARU. The
associated signal timing is provided by the CPU after the FIFOs are filled with the
duty cycle parameters

There are several steps necessary to set up the ATOM channels. This configuration
has to be done in advance. It has to be decided if the PWM generation on the two
channels should be done with separate counters or if the first ATOM channel counter
should be used. For the present application independent counters are chosen. The
duty cycle level is set to high. In addition, the ATOM channel 0 and 1 counters can be
preloaded to define a specific offset for the PWM signals. Here, the signals should be
shifted by 50% of the period which means that the second signal starts later than the
first signal (line 4 and 12).

As mentioned above, the control channel(s) should generate an associated signal at
a specific point in time, which consists of a rising edge and a falling edge 100ns later.
Therefore, the SOMC mode is needed with a SL bit set to ‘1’ to start with a low ATOM
channel output.

For a continuous update of the PWM duty cycle values an event has to be generated
which informs the CPU to reload the FIFOs and also the control channel’s compare
registers. This is implemented by an interrupt coming from the control channel’s
capture compare unit.

After the channels were configured, the AGC is set up to control the enabling of the
ATOM channels. As mentioned above, the channels should be enabled on behalf of
a specific time stamp value. A forced update is necessary before enabling the update
mechanism (line 29f). Otherwise channel 1 would run with system clock instead of
the CMU generated clock for the first cycles and the phase shift would not be correct.

The overall code sequence for the mentioned configuration steps is shown in code
sequence 2.4 from init_atom_an012(). It is important to enable the outputs as a
last step. Otherwise the output would show intermediate states of the internal ATOM
structures and the signals would not have the expected level at starting time.

// load ARU high word, SOMP

0 #define PWM_PERIOD 100 //define PWM period to 10us (100*100ns)
1

2 // setup ATOM channels O in SOMP

3 ATOMO_CHO_RDADDR = F2A0_WRADDRO; // use data from PSMO channel O

4 ATOMO_CHO_CNO = 99; // start immediately with PWM

5 ATOMO_CHO_CMO = PWM_PERIOD; // set PWM period

6 ATOMO_CHO_SRO = PWM_PERIOD; // set PWM period

7 ATOMO_CHO _CTRL = Ox82A; // SL=1, CMU_CLKO, ARU_EN=1,

8

9
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10 // setup ATOM channel 1 in SOMP

11 ATOMO_CH1 RDADDR = F2A0_WRADDR1; // use data from PSMO channel 1

12 ATOMO_CH1 CNO = 49; // start 50% later than chO PWM

13 ATOMO_CH1_CMO = PWM_PERIOD; // set PWM period

14 ATOMO_CH1_SRO = PWM_PERIOD; // set PWM period

15 ATOMO_CH1_CTRL = Ox82A; // SL=1, CMU_CLKO, ARU_EN=1,

16 // load ARU high word, SOMP

17 // setup ATOM channel 7 in SOMC and enable CCU1TC interrupt

18 ATOMO_CH7_CTRL = 0x921; // SL=1, ACB42=100, ARU_EN=0, SOMC
19 ATOMO_CH7_IRQ_EN = 0x2; // enable CCU1TC IRQ

20 ATOMO_CH7_CMO = 1280; // rising edge 108us after 1st PWM
21 ATOMO_CH7_CM1 = 1281; // falling edge 100ns later

22

23 // alternatie: setup ATOM channel 6 in SOMC with different settings

24 ATOMO_CH6_CTRL = 0x121; // SL=0, ACB42=100, ARU_EN=0, SOMC
25 ATOMO_CH6_CMO = 1280; // rising edge 108us after 1st PWM
26 ATOMO_CH6_CM1 = 1281; // fTalling edge 100ns later

27

28 // setup AGC

29 ATOMO_AGC_FUPD_CTRL = 0OxO0000A; // force update on chO and 1
30 ATOMO_AGC GLB_CTRL = 0xA0001; // enable update mechanism for
31 // ch. 1, 0 & host trigger to
32 // trigger forced update

33

34 ATOMO_AGC_ENDIS_CTRL = OxAOQ0A; // enable ch. 7, 6, 1, O

35

36 ATOMO_AGC_ACT_TB = 0x010000C8; // set up timebase cmp 200

37

38 ATOMO_AGC_OUTEN_CTRL = OxAOQO0A; // enable ATOM output

// channel 7, 6, 1, 0O
Code 2.4: ATOM Setup.
Please note that to enable the ATOM channels and outputs the GTM-IP double bit

enable/disable mechanism has to be applied on the corresponding registers. For a
detailed description please refer to the corresponding submodule specification.
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2.5 Application setup

This section describes the interaction of the main thread and the ISR which
implements the flexible PWM generation. The relevant code is shown in code
sequence 2.5.

The submodule configuration is done step by step in the main thread
sw_atom_Fflex _pwm_an012() using the subfunctions described earlier (line 1-4).
Furthermore the first bunch of PWM duty cycle durations is provided to the PSM
channels 0 and 1 (line 6-10).

Any subsequent refill of the FIFOs, the reset of the interrupt notification and the setup
of the next capture/compare values for the ATOM channel 7 is done within an ISR
called sw_atom_flex _pwm_an012_isr() (line 21-41).

To simplify the task of providing new PWM characteristics the same bunch of values
is provided several times in a loop. Nevertheless the values are actually written to the
FIFO (line 25-28), so the mechanism is as intended.

1 init_cmu_an012();

2 init_tbu an012();

3 init_psm_an012();

4 init_atom_an012(Q);

5

6 // provide initial PWM duty cycles (50%): fill PSM channels
7 for (int 1=0; i<10; i++) {

8 AFDO_CHO_BUF_ACC = 50;

9 AFDO_CH1_BUF_ACC = 50;

10 }

L1177 777777777777777777/777/777/777/777/777//77//777/777/777//77/77777
21 int mp = 0; // matching time of compare

22 int dummy = O;

23

24 // refill PSM with new PWM duty cycles

25 for (int i=0; i<11; i++) {

26 AFDO_CHO_BUF_ACC = i*10; // generate PWM from 0% to 100%

27 AFDO_CH1 BUF _ACC = i*10; // generate PWM from 0% to 100%

28 }

29

30 // clear IRQ and set up new capture/compare values for channel 7

31  ATOMO_CH7_IRQ_NOTIFY = 0x2; // clear IRQ notify bit
32

33 mp = ATOMO_CH7_SRO; // read match time,

34 // enables cap/com again!
35 dummy = ATOMO_CH6_SRO; // dummy read match time,
36 // enables cap/com again!
37

38 ATOMO_CH7_CMO = mp + 1079; // set up new match event
39 ATOMO_CH7_CM1 = mp + 1080; // set up new match event
40 ATOMO_CH6_CMO = mp + 1079; // set up new match event
41 ATOMO_CH6_CM1 = mp + 1080; // set up new match event

Code 2.5: Flexible PWM application.
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3 APPENDIX

3.1 C-Code

// Project Name : GTM - Generic Timer Module

2 —

// Copyright : Robert Bosch GmbH, Gerlingen, Germany
// Department : AE/EIlY
// Created : 30.01.2014

Y A e e E L L L L P Tt
//theed——------—-"-"---o i i b i b b i i i i i i i
/[~

// Description : sw_atom_flex_pwm_an012

// implements

// Application Note ANO12

// ATOM Flexible PWM generation

// —=========

// Important Notes :

// ————————=—=

#include "'gtm.h"

#include "gtm _device cfg.-h"
#include "'gtm _defs.h"
#include "functions.h"
#include <cstdlib>

// init functions

void init_cmu_an012(void)

{
// setup global clock divider
CMU_GCLK_NUM = OxXFFFFFF;
CMU_GCLK_DEN = OXFFFFFF;

// setup the CMU_CLKx prescalers
CMU_CLK_O_CTRL = Ox9; // divide SYS _CLK by 10

// enable clock prescalers (CMU_CLKO only)
CMU_CLK_EN = 0x2;

} //init_cmu_an012(Q)

Robert Bosch GmbH 9/12
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void init_tbu an012(void)
{

// setup TBU channel 0O
TBU_CHO_CTRL = 0x0; // no LOW_RES, chose CMU_CLKO

// enable TBU channel 0
TBU_CHEN = 0x2;

} //init_tbu_an012()

void init_psm_an0l12(void)

{

// setup FIFO not needed for this application

// setup F2A channels 0 and 1 to provide 24 bit of data on the upper
// ARU word
F2A0_CHO_STR_CFG =
F2A0_CH1_STR_CFG =

0x50000; // transfer high word, FIFO ->[ ARU
0x50000; // transfer high word, FIFO 0-> ARU

// enable F2A channels 0 and 1
F2A0 ENABLE = OxA;

} //init_psm _an012()

void iInit_atom_an012(void)

{

#define PWM_PERIOD 100 //define PWM period to 10us (100*100ns)

// setup ATOM channels 0 in SOMP

ATOMO_CHO_RDADDR = F2A0_WRADDRO; // use data from PSMO channel O
ATOMO_CHO_CNO = 99; // start immediately with PWM
ATOMO_CHO_CMO = PWM_PERIOD; // set PWM period
ATOMO_CHO_SRO = PWM_PERIOD; // set PWM period
ATOMO_CHO_CTRL = Ox82A; // SL=1, CMU_CLKO, ARU_EN=1,

// load ARU high word, SOMP
// setup ATOM channel 1 in SOMP
ATOMO_CH1_RDADDR = F2A0_WRADDR1; // use data from PSMO channel 1
ATOMO_CH1_CNO = 49; // start 50% later than chO PWM
ATOMO_CH1_CMO = PWM_PERIOD; // set PWM period
ATOMO_CH1_SRO = PWM_PERIOD; // set PWM period
ATOMO_CH1_CTRL = Ox82A; // SL=1, CMU_CLKO, ARU_EN=1,

// load ARU high word, SOMP

// setup ATOM channel 7 in SOMC and enable CCU1TC interrupt

ATOMO_CH7 CTRL = 0x921;

ATOMO_CH7 IRQ_EN = Ox2;
ATOMO_CH7_CMO = 1280;

ATOMO_CH7_CM1 = 1281;

// SL=1, ACB42=100, ARU_EN=0, SOMC
// enable CCULTC IRQ

// rising edge 108us after 1st PWM
// falling edge 100ns later

Robert Bosch GmbH
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// alternatie: setup ATOM channel 6 in SOMC with different settings

ATOMO_CH6_CTRL = 0x121; // SL=0, ACB42=100, ARU_EN=0, SOMC
ATOMO_CH6_CMO = 1280; // rising edge 108us after 1st PWM
ATOMO_CH6_CM1 = 1281; // falling edge 100ns later

// setup AGC
ATOMO_AGC_FUPD_CTRL
ATOMO_AGC_GLB_CTRL

0x0000A; // force update on chO and 1
0xA0001; // enable update mechanism
// for ch. 1, 0O & host trigger
// to trigger forced update

ATOMO_AGC_ENDIS_CTRL = OxAOOA; // enable ch. 7, 6, 1, O
ATOMO_AGC_ACT_TB = 0x010000C8; // set up timebase cmp to 200
ATOMO_AGC_OUTEN_CTRL = OxAOQOA; // enable ATOM output

//channel 7, 6, 1, O

} //init_atom_an012()

// main thread:
int sw_atom_flex_pwm_an012(void)
{
it ((PSM_INSTANCES > 0) &&
(ATOM_INSTANCES > 0) )

{
// initialize and enable all modules
init_cmu_an012();
init_tbu an012();
init_psm_an012();
init_atom_an012();
// provide initial PWM duty cycles (60%): fill PSM channels
for (int i=0; i<10; i++) {
AFDO_CHO_BUF_ACC = 50;
AFDO_CH1_BUF_ACC = 50;
} 7/ for
Y} /77 it
return O;

} /77 sw_atom_flex_pwm_an012()
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void sw_atom_Fflex_pwm_an012_isr(int isr_nr)

{

int mp = 0; // matching time of compare
int dummy = O;

// refill PSM with new PWM duty cycles
for (int 1=0; i<11; i++) {
AFDO_CHO_BUF_ACC = i*10; // generate PWM from 0% to 100%
AFDO_CH1 BUF_ACC i*10; // generate PWM from 0% to 100%

}

// clear IRQ and set up new capture/compare values for channel 7
ATOMO_CH7_IRQ_NOTIFY = 0x2; // clear IRQ notify bit
mp = ATOMO_CH7_SRO; // read match time,

// enables cap/com again!
dummy = ATOMO_CH7_SRO; // dummy read match time,

// enables cap/com again!
ATOMO_CH7_CMO = mp + 1079; // set up new match event
ATOMO_CH7_CM1 = mp + 1080; // set up new match event
ATOMO_CH6_CMO = mp + 1079; // set up new match event
ATOMO_CH6_CM1 = mp + 1080; // set up new match event

} //7atom_flex _pwm_anl2 isr(Q)
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