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Position Interface (POSIF) -

Modes in POSIF

B Quadrature Decoder Mode

B Hall Sensor Mode

B Multi Channel Mode

Key features

Interrupt
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- ¥4 clock generation

- multiple loop profiles

- filtering and error detection
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Hall sensor control

- input filtering

- programmable delays

- link for velocity measurement
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Multi channel mode

- sync with PVWM signal
- multiple PWM signals modulation
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POSIF - Function Selector
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POSIF - Function Selector

Field Bits Type | Description
FSEL [1:0] rw Function Selector
005 Hall Sensor Mode enabled
01z Quadrature Decoder Mode enabled
105 Stand alone Multi Channel Mode enabled
113 Quadrature Decoder and Stand alone Multi
Channel Mode enabled
Pin I/O | Hall Sensor Quadrature Multi-Channel
Mode Decoder Mode | Mode (stand-
alone)
POSIFX.INQ[D...A] [ Hall Input 1 Encoder Phase A | Not used
or Clock
POSIFx.IN1[D...A] I Hall Input 2 Encoder Phase B | Not used
or Direction
POSIFX.IN2[D...A] Hall Input 3 Index/Zero Not used
marker
POSIFx.HSD[B...A] I Hall pattern Not used Not used
sample delay
POSIFx.EWHE[D...A] |I Wrong hall event | Not used Wrong hall event
emulation emulation
POSIFx.MSET[H...A] |I Multi-Channel Not used Multi-Channel
next pattern next pattern
update set update set
POSIFX.MSYNCID...A] || Multi-Channel Not used Multi-Channel
pattern update pattern update
synchronization synchronization
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POSIF - Quadrature Decoder

Mode
B Standard Quadrature Mode

B Direction Count Mode

phasea | [ L[ LI |

phase B | | | | | | | |

Standard Quadrature Mode
Two Phase information

afineon

Direction Count Mode
Count & Direction information
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POSIF - Quadrature Decoder (afineon.

phase A o L phaseA | || [ [ [ |
phase B | | | | | | | | phase B | | | | | | | |
Index/ Index!

marker marker

B For a valid transition, it will
<«—» Valid transition increment or decrement the
+4-----= |nvalid transition COU nt based On the dll’@Cthﬂ




Setting POSIF as Encoder interface —
f
1x POSIF, 4x CCU4 slices eor

POSIFx CCU4x

PIFXOUTD [ Count

b d
3
F

Slice 0 ouT

. Config QCLK as Counting event ———{ ]

. QDR a5 UpDown selector

Function: Position counter. Compare
Up/Diown ntermupt or OUT wsed as position v

PIFxOUT [} . tracker M
positin

Count Sliceq | OUT
PIFROUTS [ ]——+ p— Config INDNCNT as count event |———+ |

Fhassh .13 eiFsinop.A]

Function: Revolutions counter
Compare internupt or OUT wsed to track

pasea | L[ LT LT 1 [j FIFdN1D...A] the number of motor revolutions

phase B indesMark n revclutions
Indext ] MOSKNEEL L[] FIFxNID_A]

Count

b d

Config edge aligned of
PIFXOUT2 Clear ng =0ge alg L

PIFxOUT2 E - . Sice2 | g7
<

Fumnction: Event counter. Lsed
with Shice 3 for up to 3 welociky —
profie caloulations — L L
Caghte s’
dear

- Sliced

start Config- edge alignes L{j

PIFxOUTS [ F— —— Using system clock for counting

Function: Velodty capture timer.
Capture values used to caloulate the welocty
between a certain number of counts




Example for a 1000 count encoder

Position Counter

CCU4x
Count slice 0| gyt y
Config QCLE as Counting event 4{
QADIR as UpDown selechor
Function: Positicn counter. Compare "P
Lip/Dhowim interrupt or OUT used as position
fracker
0N X
- CJ‘_.IT
Courit Sliced
Config INDXCMT as cownt event 4{]
Function: Revolutions counter
Compare interrupt or OUT wsed 1o track
the number of motor revalutions
n 'eu'cILrt;:ns
Count -
Slice 2 =T
Clear Config edge aligned +[ ]
Function: Event cownter. Used
with Shice 3 for up to 3 velocty —
profie calculations — L L
Cadlule 8
chear
Sliced * ouT
Config- edge aligned ,[
Start . Lising system dlock for cownting j
Function: Velodty capture tmer.
Capture values used to caloulate the welodty
between a certain number of counts

It will count from 0 to 999.

afineon

When the count is 500, the motor is at

180°C position.

When the count is 250, the motor is at

90°C position.



Example for a 1000 count encoder

Revolutions Counter

CCU4x
Count Slice 0 | oyt y
Config QCLE as Counting event 4{
QDIR as UpDown selechor
Function: Position counter. Compare
Lip/Dhowim nterrupt or OUT used as posiion
fracker
- ':HUIT
Count Sliced
Config INDXCNT as count event ———]_]
Function: Revolutions counter
Compare intermupt or OUT wsed fo track
the number of motor revalutions
n revaILrt;:ns
Count -
Slice 2 =T
Clear Config edge aligned +[ ]
Function: Event cownter. Used
with Shice 3 for up to 3 velocty —
profie calculations — L L
Cadlule 8
chear
Sliced * ouT
Config- edge aligned ,[
Start . Lising system dlock for cownting j
Function: Velodty capture tmer.
Capture values used to caloulate the welodty
between a certain number of counts

afineon

It will count the number of complete

revolutions



Example for a 1000 count

CCU4x
Count slice 0| gyt :
Config QCLE as Counting event 4{
QADIR as UpDown selechor
Function: Positicn counter. Compare
Lip/Dhowim interrupt or OUT used as position
fracker
i X

Count Sliced | OUT

Config INDXCNT as count event ———]_]

Function: Revolutions counter
Compare ntermupt or OUT used to frack

the number of motor revalutions
n revolutions
Count -
Slice 2 =T
Clear Config edge aligned +[ ]
Function: Event cownter. Used
with Shice 3 for up to 3 velocty
profie calculations
e &
chear
Slice3 [* ouT
Config- edge aligned .[
Start . Lising system dlock for cownting j
Function: Velodty capture tmer.
Capture values used to caloulate the welodty
between a certain number of counts
Set date

infineon
encoder &-/

It take 5500 counts to reach end of line.

Revolution counter = 5
Position counter = 500
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Example for a 1000 count encoder

Cioamnit

CCU4x

Slice 0

Config QCLK as Counting event ———f

QDIR as UpDown selechor

Lip/Dhowim

Count

Count

Function: Position counter. Comparne

nterrupt or OUT used as posiion
fracker |

Sliced

Config INDXCMT as cownt event 4{

Function: Revolutions counter
Compare intermupt or OUT used fo frack
the number of motor revolutions

i

Clear

Start

Slice 2

revolutions

ST

afineon

Event Counter

Config edge aligned

Function: Event counter. Used
with Shice 3 for up to 3 velocty
profile calculations

=

F
T

dzar

b

Sliced [*

Config- edge aligned
Using system clock for counting

L.{

Function: Velodty capture fmer.
Capture values used to calculate the welodty
between a certain number of counts

It will stop Slice3 when the compare event
occurred

For e.g. to detect time to reach 180°C, the
Compare value can be setup to 500.

Velocity Capture Timer

The timer will start O, 1us, 2us, 3us......
When 180°C has reached, Slice2 will stop
Slice3.

Speed
Distance to move 180°C / Time captured
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Hall Sensor Mode &-/

B Detection of any modification in the Hall input
B Delay between the detection and sampling of the Hall inputs
B Compare the input against the expected Hall Pattern

B Update of a new multi channel pattern



Hall Sensor Mode

Hall gt 1
PIFHIN[D..
Hall Input 2
PFHINI[D...
il inguit 3 PIFANED...

POSIFx
FiFecuTn [

Clear & 5t | -
siicen | T
| Coriy edge algned, snge shat
Funceon: Detay etween the sdge detection Py
of the Hal Inputs 3nd the =3
e st
FIFHDLY) PIFsHS0[E..4]
. 0
= . siical | =T
Cear & Sart Cormiy edge slgned, snge st
Funcfion: Detay bebwesn the CHE and the py
patam update =1
dnrwt‘rﬂ AEsisETH. A
| )
4 AFOUT[ ] —{ o scaz|
' Hmn?é Sop { Confiy edge algned, capture and daar ]
Funcfion: Captures the time betwesn
# Hall Svents.
fffltEI'Eq.EEl Indcaiss when & new
e
AFOUT2 [ ———1 {opor
CCLEx
Sy Sart COUBRPSD
PIF OIS Slice
0 Config EdgeiCanter algned (Wih dead tme) [
e COUBPST
Canfig EdgeiCanter algned (wih dead time) T
e COLRPT
Canter (ath dead tme
|| cong Edgeicenter aignea a:m; o
alal o|afe]  conng Edpetcenter signed win deaa tmey {1
A 1 |; /l/
PAFRSOUTTISD] [ ] - ‘ Funciior: Lised Sor iz Mui
MuD-Charnes pattem channel PYM generation —'_1,—'_
HFH‘«WCﬂ PIFMEYNGD..4) | 4
|
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Hall Sensor Mode k/

0 200v/ @ 200v/ @ 200v/ @ & 61.40% 10002/ Stop F 1.90V

—'{] FFdND[D...4]
= [ ] aFaNiD..A
el Y e, A

AX 63.600000000ms | 1/AX = 15.723Hz | AY(3) = 9520V ]

- Mode -~  Source A Y x1 ) X2 %1 X2
Normal 3 v 26.4000ms 90.0000ms

B A transition in any of the three hall input signals indicate a
change in the hall state.
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Hall Sensor Mode &-/

POSIFx
e 1 Clear & Start _ T
Loy edge algned, snge sl =
Erum-ﬁ mmw _/I_
st
P1F-|D:r|/|_ PIFHSDE. A |
I\\I L i
sop -
COLMy mical| =
Ciear & Sar Config. edge aligned, snge shot {1
Functior: Deiay between the CHE and the ey |
pattem update =4
JF"IFI‘.EEIT/| AFMSETH.A) L
kd

Hall Ingaut 1 BFECTI[ ] Caphre
——{ ] AFanOD...4] CCLkx Siica? | SR
] PFoUTs [ op Confg: edge algned, capture and dear [ L
Hall Ingut 2 Funcior: Captures the time between
—— ] AFaniD..A H:IE'.E{'[? i ‘g :~
Serdoe request indeaiss when 3 new
vaile was caphured
LU o [ Caph aphure

Noise spike on the hall signal inputs might result in false event.

A flexible delay filter by Slice0O wait for the signal to be stable before
reading the transition value
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Hall Sensor Mode k—/

Hall input 1 » S
PIFHI_E
Hall input 2 > Y -X »[] PIFxoUTO
n
Hall input 3 » c
| HALPS:HCPS | | HALFS:HEFS |
|
PIFxHSDA[ }—» 3 .
PIFHSDLY X FIFHSP | HALP:HCP | | HALP:HEP |
Sample -
PIFxHsDB[ }—» P j —’H
3
PIFHSPAT . Hal PIFHP_CHE /Y bc 00U 71
Pattern
PIFHRDY compare PIFHP_WHE

h

B When the sampled value matches the Expected Hall Pattern, a
pulse is generated in the PIFXOUT1 pin

B When the sampled value doesn’t match the values either in
Current Hall Pattern or Expected Hall Pattern, a Wrong Hall Event
signal is generated.
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Hall Sensor Mode &-/

B After the Correct Hall Event is detected, a delay can be
generated between this detection and the update of the Multi-
Channel pattern.

M The delay for the update of the Multi-Channel pattern can be
controlled directly by a CCU4 slice.
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Hall Sensor Mode

POSIFx
Clear & Start
PiFeoUTD [ ] CCLMx siost | ST =T
Cong edge aigned, sngegot | L
between the edge detelion s |
o e cid Fous e gl
P1F-|D:r|/|_ PIFHSDE. A |
L\I ||
Stop -~
COLMx Slica1
Ceear & Sar Conng. edge igned. snge st 1
Funcsion: Detay befween the CHE and the Iy |
pattem update %
JF‘IFI'.EEIT/| AFMSET[H. A |
kd
Hall Input 1 PFROUT1 [ ] Caphure
PFMID...4] CCLMx siicaz| SR
—{] PP [ ] mﬂ'lgajgeﬂgaj,c:q:ﬂ.rea‘ﬂdaar‘ﬂ
Hall Input 2 _ Funcson: Capiures the time between
—— ] AFaniD..A Hall Stz
Serdce request ndcaizs when a new %
vl was caphured
LU o [ Caph aphure

To support Phase delay/advance feature

The actual switching of the outputs can take place after a delay when
the transition event is detected
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Hall Sensor Mode &-/

POSIFx
Clear & Start

PFecUTD [

.

ﬁmn =T
Config edge alignex, a-ges-m

between the edge detection Iy |
:nne il and the sampieé

P1F-|D:r|/|_ PIFHSDE 4] |

N ] -

| -

CCLMy siat | =T

Coear & Jan Comfig edge aligned, sngie snot ]
Funcsior: Delay between the CHE and the A |
pattem update %
JF"IFI'.EEIT/| AFMSETH.A) L
kd
Hall ot PFROUT [ ] B
PFRMO[D... CCLx Siics? | SR
——[ ] AFanoD.4 o 1 Siop . Config 2dge ahgned, capture and gear [
Hall Ingut 2 FuncSior: Capiures the fime betwesn
—— ] AFaniD..A Hall Sants.
Servcs request ndeaies when a naw %!l%
vale was caphred
Bt P aeanao. A

Capture the time between hall events to compute the speed



Hall Sensor Mode
orz [ SR

CCl8x

4

4

Slhc=0

Config Edge/Canter algned (wih dead time)

4

Slica 1

Config Edge/Canter algned (wih dead time)

Slica 2

Config Bdge/Canter algned jwih dead time)

-t

Slice 3

Config EdgesCanter algned (wih dead time)

(iﬁneon

When the Correct Hall Event
is detected, multi channel
pattern needs to be updated

The update of multi channel
pattern needs to be
synchronized with the PWM
signal

4
< {11] Vi
51 -
Iﬂ[l] e Funcior: Used for e M _'_L_'_
NN
L LU U
Hpnimimin
EpipEnin |
Multi channel pattern i
(posif output) 1001, { 1100, 0110, X
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Stand-Alone Multi-Channel Mode ulineon’

POSIFx Module

Quadrature decoder control

— Concurrent update of
parallel channels

« Software instruction ! - For CCU4 & CCUS8

- External signal

) Multi channel mode ‘«——
 Other internal _ sync with PWM signal
hardwa re Slgnal - multiple PWM signals modulation [—




Backup slide
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Function Selector k/

Function Selector

00g Hall Sensor Mode enabled

01g Quadrature Decoder Mode enabled

10g Stand alone Multi Channel Mode enabled

11g Cuadrature Decoder and Stand alone Multi
Channel Mode enabled

POSIF
A
B Quadrature
' [ D g Decoder
Bl P
: o =
i == ALl g
’ O B Hall §E
C > Sensor c 3
— g =
L
[] ™ Mult
i Channel
[]
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_ infineon
Function Selector L/

:_"Quadrature ¢
g: Decoder | 7|
2 e | R
[
Hall Quadrature Quadrature Standalone
Sensor Decoder Decoder &  Multi Channel
Mode Mode Standalone Mode

Multi Channel
Mode

Set date Copyright © Infineon TechiSlogies 2012. All rights reserved. Page 24
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Block Commutation (Infineon

EEEEEEE
LS
HS
s L LI LI
HS
LS
He LI LI LT T LT LT LT
100100 100001

Cuadrature
Decoder | 7|

Multi Channel Mode is useful for
s | SimMultaneous switching
of parallel signals such
as Block Commutation

YVYY VY
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Space Vector PWM (Sinewave)
A Eix

N

/
T

VUT
; »
vA
I t
v, A
>
00 | [0 [10] [11] [10] [M°0] | [000]
T4 T2 T2 To/2 T./2 T2 T4

- L s - L e L e
L T T Eal Calliny £

All the three phase are switch on all the time, only the duty cycles
changes to generate the vectors. Thus, MCM is not required



Application usage for Posif
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Application (afineon

Hall Sensor Block Commutation

Hall Sensor Space Vector PWM (Sinewave)
Encoder Block Commutation

Encoder Space Vector PWM (Sinewave)

Sensorless Block Commutation

D 01 A W N =

Sensorless Space Vector PWM (Sinewave)



Application

infineon
Hall Sensor Mode enabled L/
Lﬂu&dmﬁ:r& 1
i: Decoder | 7

B Hall Sensor Block Commutation



Application

infineon
Hall Sensor Mode enabled L/
Lﬂu&dmﬁ:r& 1
i: Decoder | 7

B Hall Sensor Space Vector PWM (Sinewave)



Application —
Quadrature Decoder Mode enabled (niinson’

Hall
Sensor

Yvy

Multi
Channel

v

B Encoder Space Vector PWM (Sinewave)



Application giﬁeon
Quadrature Decoder and Stand alone Multi Channel Mode enable

-
i,

Hall
Sensor

Yvy

B Encoder Block Commutation



Application

_ infineon
Stand alone Multi Channel Mode enabled k/
Lﬂu&drﬂmrﬁ 1

v ”| Decoder [~

—

: Hall

:_h Sensar

B Sensorless Block Commutation



Application —
Posif not used (Infineon.

adrature
=Coder

CCUS8
only

B Sensorless Space Vector PWM (Sinewave)



(infineon

Innovative semiconductor solutions for energy efficiency, mobility and security.




