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NOTE MUST VERIFY ANY FUNCTION DESCRIBED HEREIN IN THE REAL APPLICATION. INFINEON
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(INCLUDING WITHOUT LIMITATION WARRANTIES OF NON-INFRINGEMENT OF INTELLECTUAL
PROPERTY RIGHTS OF ANY THIRD PARTY) WITH RESPECT TO ANY AND ALL INFORMATION GIVEN
IN THIS APPLICATION NOTE.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types
in question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express
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Triggering of the ADC
1 Triggering of the ADC

There are particular fast A/D converters (ADC) which are providing a result after three
800ns-cycles and then continuously every 800ns-cycle.

In order to use this ADC the signal as followed has to be generated:

—|\--—Jll';-- falling edge a result is ready —l_
—] 300ns

A00ns

Figure 1 ADC Signal

This signal will be generated with the CAPCOM unit by using the 50ns shift of each
channel as followed (see also ApNote “Generation of High Resolution PWM Signals”):

There are two internal scanners (parallel running) for the CAPCOM unit for the lower

Scanner 1:
50ns ]
Floltl2lafalselzlolie3a]als]6 7 o1
Scanner 2
[15]8 |9 [1ojt1[12[12]14]15]a ]9 [1o[ti[12[1g14]1s5]z [9
400ns 400ns

T1: (TTREL: OFFFE ; reload value for timer T1)

OFFFF OFFFF
[ OFFFE [

800ns

CC1=0FFFF (compare value)

S [ I

200ns
.23 = 0FFFF (compare valug)
] | [
800ns
CC1 AND CC3:
300ns | I
800ns

Figure 2 The Scanner 1 (0-7) and the Scanner 2 (8-15)
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Data transfer of the ADC result

2 Data transfer of the ADC result

2.1 The Hardware Solution

The external ADC will provide a result after three cycles and then continuously every
cycle. After each 800ns cycle there have to be an (external) interrupt to trigger the
PEC and transfer the ADC result (8 Bit from a Port) to a location RAM (intern or
extern).

The external Interrupt will be generated as followed:
= with the falling edge of CC3 channel.

Now the timing of PEC transfer can be fine tuned by selecting the Capture channel for
generating the PEC.

Example: Have the interrupt request flag (IR) set at the beginning at each cycle.

As the previous page shows, the falling edge (CC1) will be generated when the
scanner finished channel CC1/CC9. There are additional delays before the Port-pin will
actually change its level:

Compare match to Output: 100ns @
plus the delay , depending on external Port-load (<50ns @ 100nF Port-load) @
- 100ns + ~50ns = ~150ns

For the input Capture of signals is only one delay to add on: Sample Pin to Capture IR
Setting: 100ns ®
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Data transfer of the ADC result

IMain cycle: 300ns 300ns
(CC1 — -
AND CC3) SN
CC1: T T
| i
800ns
L— next cycle!
Flolilzlalalslefzlofafz]afals]e]z o 1]2]3]a [s [ ]z Jo 1 ]2 ]
Flafspt BBl tlele]
@ — “point of perfect timed
@ Delay , depending on external Port-logd \ PEC transfer”
(=50ns @100nF Port-lcad) @ e 150ns (minimal PEC response time, see
Note)

Signal definitely availablrav.f/

connecting CC110 Compare Cutput to CCTI0 Capture
Input

Figure 3 Hardware Solution

As shown in this example, the Interrupt flag CC7IR is set before the next cycle begins!

Now it can be ‘“fine tuned” (by changing the Capture Input Channel) in respect of
additional delays caused by the hardware and/or software.

Note: Now you have to add up only the PEC response time as is described in the
User’s Manual to get the timing for the transfer of the results.

For example: The worst case PEC response time during internal ROM program
execution adds to 9 state times (450ns @ 20 MHz CPU clock).

The minimal response is 150ns, this 150ns can be incorporated in the “fine tuning”,
too.

2.2 The Software Solution

With the following sketch is it an easy way to determine the appropriate Compare
Channels for generating the interrupt to trigger the PEC-transfer. Please note that you
have to start at the point where do you wish to have the PEC-transfer scheduled
(“point of perfect timed PEC transfer”).
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Data transfer of the ADC result

7loffefafalsfelr o1 2falalsler D1 [23lalslelr[0[1]2]
Tlelef M hBEBEI IR el

FIolz3a e r 0123456 F P 1 2345161710 [1 2]
ar
Do hlsle Mttt le Tt TtTi 11118 9 Tt | | compare maten

[&1]

7l0ffef3falslelzlof]zlafals ez 0o [12]afa]s e[z ]o 12 |

18BN BRI I8 e ] interrupt

et A N E P 0 0 5 G A G R E N N L G el O N P E E R G e |2|
output

Dl bbbl hlsleh]

delay for having the result from the
. ADC settled on the Input Port

_I\

Main cycle: | 300ns
{CC1 ANDCC3)
capture channel X; — “point of perfect timed PEC transfer”
150ns  (minimal PEC response time, see Note)
— Here you pick then the Compare-Channel (Channel 1
or9)
@ Compare match to Cutput{100ns) + delay for switching the transistor (<50ns @100nF load) =
150ns

@ Compare match to IR: 50ns
@ Sample Pin to Capture IR Setting= 100ns

Figure 4 CAP/COM Scan Mechanism Overview

Now it can be “fine tuned” (by changing the Compare-Channel) in respect of additional
delays caused by the hardware and/or software.

Note: Now you have to add up only the PEC response time as is described in the
User’s Manual to get the timing for the transfer of the results.

For example: The worst case PEC response time during internal ROM program
execution adds to 9 state times (450ns @ 20 MHz CPU clock).

The minimal response is 150ns, this 150ns can be incorporated in the “fine tuning”.
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