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Ab Ae ™Tm

Tb Ae Am

B 7 different signals

O Time: begin / end
O Angle: begin / end
O Pw: Pulse width
O max: Time / Angle

B Th.Te = Time Begin/End

B Am = MaximunmAndle

m Ab/Ae= Angle Begin/Angle End
B Tm = Maximum Time

B Pw=Pulse Width
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Xt T MPG BXZNFE 7 A SE B, G0 F I 2R A GTM #7835 OB B A ta . I X T ATOM GEH 12 % i
FOCH R SRt AR L) XA, THRES AT GIM FAEMEEIT, PUMEREESZIl— AN EUE &
FI CPU BTy BE & B 1 7= AL AN TR I Kb ) R Bt o

B N RIS BN RGPS ST TR gt 4T AR ik

——————————————

CMU | cmu_cLko !
ATOMx_CHO | GPIO[0] rﬁ
m)/' |

ATOMx_CH1 |—+—>] GPIO[1] I I

. TBU_CH1 k

> GPIO[x] | |

Angle Countel ATOMz cH?7 F—— 7| A | e

| | e | - e
Craishaft e ‘\-‘5 GPIO[Yy]

Ju —rl;l—ﬂ DPLL
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e — GPIO[z]
GTM
AURIX
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oATOM {5 5 37 B 4y Hi#%25X,  (SOMI)

«ATOM {5 5 sty i, (SOMC)

oATOM 155 PWM % A% =0  (SOMP)

oATOM {5 5 B AT M i, (SOMS)

A EEEET SOMC A .

FEAS ATOM JEIE #G P5 N $R A1 L 8 9T (CCUo AT CCUT) s

7E SOMC B3R, A LM IX AT (TRt DL AERD  DAFE R AEVCEC AR 51 & Hr ik fn/
Bl R b — AR T
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PLF A& ATOM ¢ 85 B ) — Su e

o SR IHIE AL HY PUM I BT (24 258D

o2 PN FLIS 7 A7 25 (1 FH 50 1 2 A7 A SBE P A7 (152 7 25 4745 o
ol BT 3 A (K1 AR AL 5 FE 21 T AT AN (R 70 7% 4 2 K 1) 5 Vi | PWML A 441
o Rl A BRI AR /45, A FIANE T 2N JFAT IO ATOM S IE L £ .
AT KT/ T IR, ATl 5 A5 .

oARU JE4%, FIT B EBB AR E I HIE S, AR CPU A A

B2 S ATOM F iR 15 -

Clock Management Unit

CMU | cumy_ciko-

Time Base Unit
TBU

Angular Position

| sub_inclc

DPLL

4 ATOM SOMC 74

7E SOMC #5x0 R, P4~ CC ¥y, Bl CCUO A CCUL MR ILBUR T ARG DL, thanffiH ARU #%4H] ATOM. 7E
FRRTE LR, XA IR R B2 B T A0S0 i)«

® ARU EHFif

- ACB A7 bit 4 | bit 2(ATOM[i] CH[x] CTRL ZFf77%)

® ARU flifEgiff
— ACBI fir=7B (ATOM[i] CH[x] STAT), Fuilit ARU ¥=HIATII5E 52 A3 48 710 4 58 #r i) ACB A7 # B .

R4 SL A Bl XIS 5 HoF, 4560 #E ATOM[i] CH[x] CTRL =% ATOM[i] CH[x] STAT #F{7#%H K
ARU 8% CPU %€ FIPME AL, CCUx fil k#8155 TRIG_CCUO A1 TRIG_CCU1 F=AEil i,

JEFE: TEEIEATON A SOMC FEZC, 15 AURIX™H F1F
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2.3 GTM & L5532 B B (ARU)

GTM TR ] (e AL B 1 — N R e 2%, U2 GTM 75 E AL T CPU 2 AT AR o

Flan— NS S, ATRATERIN TR TIM GER 285 AL IR B L . 45 AL
NCS (ZIEIEJTH]) LIALERECHE H il & — A ATOM 2B B A5 5 o

XA B R AR e ARU 51 F . 2% B 9E A2 53 n; B K/hg 2x 24 £, HHEHAH 5 M
AT FAAE ARU #5804 (ACB) .

Fixed and unigue
Address

m WRAddr:0x11F
[ WRAddr:Dxﬂl]l CH7 WRAddr:0x126
CH? WRAddr:0x008
T Data Destinations

Data Stream I

2 Round-robin scheduling

m Fixed round-trip time
B Device Dependant
TC24x = 0,62ps
TC26x = 0,65ps
TC27x = 0,73ps
TC29x = 1,13ps

_cro | wraddr:ox077

B 5 ARU (SeitEgeh®ase)

ARU FHZEMLHIZ GTM —/NEIEFILEMRE. A 7TIXAPUHR], R EEE RO A EE, whrT ge R +F
TEIEA SRS

B, MCS fREFFHZE, HZ TIM iEH R AR 7 NS . RILJERE MCS A W kil & MCS 1@ iE
AR NS, B MCS HOZ R AEZ T B SR ALk B TIM @& 1 5ds, s gk TR,
g LR AN TR B AN P 0 7 A ERATL 1) R 1) 2%

JTEFE: BHARUHIEZ(FH, 1EZSH AURIX™ [ FHf.
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2.4 TR ZAEH L MCS

ZIEIEFH) (MCS) A& — AR KK GTM T, e fEAL T A RAM BLF— N 2RAF RISC HIFE44E LigfT,
AT LAIAIRS A& ARU (HeBtEg e BRI SIRFE 5 H .

MCS R 4w FR 7 W FAE 245 fE it i CPU dB ik MCS o 282 M hn#k 2 A RAM B 2.,

CPU ] PAFEH] MCS FINHIRSIF B Ui il U457 MAMZTA7A% . IXEAT SRS/ RAM, &
AT AT IR FE . UNREAMESS H0E B O gmFE TH B A 2 A7 2 4, IR 45 ][] B 7 R — A2
FEAN R AR s AT

5 GTM NI e TR —E, MCS BB Infs ISR ECE 2 i &R .

CPU Bus
Interface

ir

RAMO Reglster sets MCS ARU

h 4

RAM1

ALU

B6 MCSZety
MCS P RE 5

ofE 100MHz FHEHRIS P R, BAMESS 5 FH mis 20MIPS, (8 AMESJE KL 12. 5 MIPS)
o8 NS IS
o AN AN R AT 45 Y FE AL
— I3 F R FE AL
~EI I FE AL
o BN AT RAM 2 1, DA MCS AF55 A1 CPU [AJRF 7 [ PN SZ Y RAM A5
o FR A FNHHE RAM
o515 8KB T] gtk ) RAM 45 ]
oM ik 8 ANl A A7 45 (GPRs)
o 1] H1 MCS Fi4 il &2 I B AT 45 FH v
TERE: HZHHKMNCS 19156, 1521 AURIX™ 2085 F -
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EA R A

3 EARKMrEAE

3.1 N

HEFE ARU [ B 2840 HBEER (ATOM) , A2 GTM 1 53 7= A A5 5 1 —80 43, (RIL e 2 T MPG BRENFZ 714 5
L GTM ik,

A ATOM W] EAR AR N A . fEASCHE A, FRAISCTEAS S5 L (SOMC) K.

A ATOM HEEREL 2 7 8 NMBIE . AFNEIE 2 (A #rT A B TR, DUPEAsmES .

— R, BEAS ATOM BB HR W 4% 3 ANFTF CPU 2 — %l 24 2l & 588 (MCS) fE45 2 —F5

3.1.1 ATOM 52 CPU #%&i

= ATOM 52 CPU #Z I, Oy 1 BBk R ia ME ARG OL, ZE A T, CPU G 23 AT AR FPER T
JK TSR I AR T 5

B TRE AT CPU AR SAmrd@ # A2 AURIX™ 7 b S S ) e /e SR, RS IR AT 8 B A Bk 4
PR AE R & EISAT BRI, 2 MCS KA o s S T AR I AR SE R IFAE CPU s SRR T
(=

3.1.2 ATOM 5% MCS i

2 EIER 51 (MCS), mitAT W] Reidid ARU FEfAEM AT A ATOM JliE. XANJHNEARE AR, RO
WL IE T sl il B /B E KT I AR S DL, R B CPU, A€ P S s REPAT P IS A THEL

MCS ’E ATOM
-__'-”__4‘_-‘-_’-“’--—"-
CHO ]""'""' CH1

CHL CH2
ARU

B 7  ATOM % MCS/ARU 354
SR, AN BEETC 2 25 L4 A MCS,  [R]HSR FH X b 5 v 2 3 A RS 1) 82 2% 1
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EA R A

3.2 AE-AENKH

AJ DL AR BN ik, [ e Ak 4 R A A (AngStart) FIZEST &b fE (Ae) o 1EA—FHZIR
ZAF, WA LA E — AL TE] (Tm) o

| |
| I
AngStart | 1
AngStop ! ! f _
| L] ] i L
TimeMax L | AngStart AngStop  TimeMax
| I
| I
I i
| TBU_TSO TBU_TS1 |
I (time) (angle) |
| |
| |
| |
B8 ME-AERSME
no TimeMax
| : - .
: AngStart JAngStop
0 deg FProgram Instant °
AngStop < TimeMax
: 3
: : :
: AngStart 1AngSto TimeMax
0 deg Program Instant 9 1Ang P
AngStop > TimeMax
| : } -
. AngStart '
0 deg Program Instant a9 TimeMax : AngStop

B9 AE-AEkH

Fa6/ R MEE, CARATAT B s RS (Rl PR, #EM 70 A3 N 2] ATOM CML (Ff D A1 CMO (B ] B /788
AT LA A CPU 251 ATOM, 535 15 FH — AN 22 19 MCS 42 il ik b 1 72 A2 o
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EA KA

3.2.1 AE-fE5 CPU

B R B ITaE %44 (Start Angle) .

TBU CH1 it%i#s (MFEiHEes) Wt maieut. /4 ACB £7, #iA nlfedsH] ATOM CCUO/CCUL EL#AT N
F1 CCUO/CCUL VLS s i i .

TEXFPEM TS (AAE-FE) , GTM ATOMx CHy CTRL.ACB FE#BEE A 0xD, XEWRE:

of i FH CCUL AN 2N T tbA (A

o 7E UG Fit s Y8433 i

CCUO / CCUL #uHAT NG ™A ACB £i7, 1554 5 £&7F GIM ATOMx CHy CTRL. SL A7 B 15 & i) %%
FE P42 1

SL ACB10(5) ACB10(4) Output behaviour

0 0 0 No signal level change at output (exception
in table 12.3.2.2.1 mode ACB42=001)

0 0 1 Set output signal level to 1

0 1 0 Set output signal level to 0

0 1 1 Toggle output signal level (exception in
table 12.3.2.2.1 mode ACB42=001)

1 0 0 No signal level change at output (exception
in table 12.3.2.2.1 mode ACB42=001)

1 0 1 Set output signal level to 0

1 1 0 Set output signal level to 1

1 1 1 Toggle output signal level (exception in
table 12.3.2.2.1 mode ACB42=001)

B 10 ATOM SOMC % 4T RIRA

FEAF, ACB=0x0D (0x01101,), XEWkE:
e ACB[8]=0
ACB[7]=1
ACB[6]=1
ACB[5]=0
ACB[4]=1

A ACB [5] A1 ACB [4]HE SL=0, f th NAZ 4B BN 1( 55 —47) 5 SL=1, Hth N E Y 0 (5 6 17) -
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EA R A

WA 11 Pros, H4 0 3 4 ACB firdssti CCUx i g/ ELis S mg o

ACB42(8) ACB42(7) ACB42(s) CCUx control

0 0 0 Serve First: Compare in CCUQ using
TBU TS50 and in parallel in CCUL using
TBU T51 or TBU TS52. Disable other
CCUx on compare match. Output signal
level on the compare match of the
matching CCUx unit is defined by
combination of SL, ACB10(5) and
ACB10(4).

Details see table 12.3.2.2.1

0 0 1 Serve First: Compare in CCUOQ using
TBU TS50 and in parallel in CCU1 using
TBU T51 or TBU T52. Disable other
CCUx on compare match. Output signal
level on the compare match of the
matching CCUx wunit is defined by
combination of SL, ACB10(5) and

ACB10(4).
Details see table 12.3.2.2.1
0 1 0 Compare in CCUOQ only, use time base

TBU T50. Qutput signal level is defined
by combination of SL, ACB10(5) and
ACB10(4) bits.

0 1 1 Compare in CCU1 only, use time base
TBU TS51 or TBU TS2. Output signal
level is defined by combination of SL,
ACB10(5) and ACB10(4) hits.

1 0 0 Serve Last: Compare in CCUOQ and then
in CCU1 using TBU_T50. Output signal
level when CCUOQ matches is defined by
combination of SL, ACB10(5) and
ACB10(4). On the CCU1 match the
output level is toggled.

1 0 1 Serve Last: Compare in CCUOQ and then
in CCUL using TBU TS1 or TBU TS2.
Output signal level when CCUO matches
is defined by combination of 5L,
ACB10(5) and ACB10(4). On the CCU1
match the output level is toggled.

1 1 0 Serve Last: Compare in CCUO using
TBU TS50 and then in CCU1 using
TBU_TS1 or TBU_TS2. Qutput signal
level when CCU1 matches is defined by
combination of SL, ACB10(5) and
ACB10(4).

1 1 1 Not used when ARU disabled.

B 11 ATOM SOMC #3R/HLBAT NIRES
TEIXANZAF, ACB[8]1=0, ACB[7]=1, ACB[6]=1, HAUAUA#FH T CCUL (% 34T) .
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EA R A

T EAGITUR A LR L (startAng) B £ GTM_ATOMx_CHy CM1 #7472 HL.

‘III.I.E§§§EJ

ARU Control Bits (ACB) = OxD

Time Base Unit
m

TBU_CH1

Angular Pgsition

DPLL

BW12 MAE-AEMkKS: startAngle B E

—H TBU_CHI1 1H##% 5617 7E CML 251728 LRI 4R M BE VLR | (TBU_CHL >= CM1) :

oTRG CCU1 Hrlifal !

o I BV B N HIGH / ACTIVE IRZS

o RGN} [AME B it A7 7E ATOM SRO H

off FE S AEE ATOM SR Zifrss

R T A UL A B (CstopAng>) BRIk, A FigI8AH F it 77 U B ATOM (FE CCUL ik
), HFEAEstopAng> FRMAHIH .

ACB 1L OxE (X CCUL, 7EVLHECHT 5 A% ), 75 EAE CM1 7347 2% BLin#<s topAng> S %
WEICEEILAC 2 J5, ATOMx CHy #¢({EH . @R EF UK ERE, wifE e/ Ui aE TRk TBU_CHI
IS 72547 2% SR1 (SRO A A7 a8 B 7 & Guh [AlME TBU_CHO) .

N7 REFIPIRE (stopAngle B /2 stopAngle FI Tm [HJHSHR/AMED , HLEERE CCUL i,
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EA KA

ICRU

IATOM

enable CCULM Interrupts

ACB = D (CCU1 anly, OUTPUT HIGH on match)

Ch1 = =starthng={

read SR1 register

et HIGH

PORT

CCUT interrupt (TBL_CH1 == Chi1)

_ Canured Time in SR0.Cantured Anale in SR1 |

ACB=ME (CCLM only, set output LOW)

ChM1==stopAng=

read Ch1 req.

CCUA Interrupt

—— Capured Time in SR0.Cantured Anale in SR1 ‘

set LOWY

K13  AE-AEKATEANFE (EEILERRD
ik ph 5 R A At T AL ) (Tm) B, ATOM 75 A B E A “MR MRS Bk (ACB=0x2) , HAp4
CCU JFAT TAE:

oCCUO FLEG#R 1B 8] (Tm fRAFELE OMO ZRA72%)
oCCUL BB EIE A E ({stopAng>IR{ELE CM1 ZFEEs)
4 CCUx 7E LLE VL AL R B 52

CPU

IATOM

enahle CCUA Interrupts

et ACHE to D

set Ch1 to startAng

read SR1 register

CCUT interrupt (TBU_CHT == start&ng (Ch1J)

sat HIGH

fPart

set ACE to 02 (serve First)

et Ch O to T s

set Ch1 io AngSat

read SR1 register

CCUD ar TCU1 Interrupt

set Lo

A 14

AL

- RPN B (AR TR

17
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EA R A

3.2.2 MCS #=HlfE-fE
S {1 e — A 095 4 J¥ 1 OICS) , 90 T AR B0 CPU. I B S A 75 2 o 1 585 — K UL i
((startAng>) o FHIPAAAG A MCS JEGmARRL I — 7, Fasiti] ATOM 7™ A A B — A B2 Rkl
csg AA Ab_Ae Tm:
rget start parameter, R3 <= Ab (Start Angle)

mov]l RO START ANGLE

mrdi R3 RO

:load ARU Write address in R6<= for indirect ARU write

movl RO ARU WR ADDR
mrdi R6 RO

;program ATOM channel with 1st event. (Angle Begin)
movl acb $D ;Compare in CCUl only, activate output on capture
awri R3 R3 ; ARU Blocking Write
:load ARU Read address in R6<=for indirect ARU write
movl RO ARU RD ADDR
mrdi R6 RO
ardi R2 TBU TS1 : Wait for capture (Match on Ab)
;get end parameter (Ae), R3<= Stop Angle
mov]l RO STOP ANGLE
mrdi R3 RO
;get max time parameter (Tm), R4<=Tm
movl RO TM MAXTIME
mrdi R4 RO
add R4 R2 ;captured start time + maximum duration

:load ARU Write address in R6<= for indirect ARU write

movl RO ARU WR ADDR
mrdi R6 RO
:program ATOM channel with 2nd event.

movl ach $2 ;serve first (Ae/Tm) => deactivate output on compare

awri R4 R3
:load ARU Read address in R6<=for indirect ARU write

movl RO ARU RD ADDR
mrdi R6 RO
ardi R3 Rl ; Wait for capture

csg AA Ab Ae Tm end:
B 15 RBERFER MAE-AELRAE

RASRBIERE T E] (Tm) BRI AR ESEE I S 2o Bla 252, N 758 stopAng>, T NIZAB A4S
H KA
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3.3 £ - ke
19 5 — 8] kb A MRS G2 T 46 71 B2 (<AngStart>) FFUR 3T B A 15 e KB 1k (<Pulselen>)
B B4 RN R <T s top> LURF = Fikah 6 B PRI 5% 14

4 A

PulseLen E

AngStart

PulselLen |

TStop AngSat

v

AngSat AngStart

TBU_TSO0 TBU_TS1
\ (time) (angle) /

I Tstop = Time(AngStart) + PulseLen I

B 16 AT Ak RS

A LAY 52 — Ak 45 AR B <AngSat>, LATE<TStop> > <AngSat>, Bk 78 JE I kb K B 2
[IESEE

PR KR A RETT AR, DRIEEAS T BEXEIT4A A B B AT i A

. ' Tstop < AngSat
§ PulselLen E
5 }
. s , _
0 de'g Program:lr'nstan‘tmgstan 17509 IAngSat Angle / Time
: : Tstop > AngSat
§ Pulselen AE
: ? : :
Odeg Programllnstan?ngsmn Angsat  TStop Angle / Time

W17 -l ke
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3.3.1 fE-BHREIF=43% CPU $& 4]

T B -] [Rl kb B, <AngStart> Z5PF 0¥ B AERA IR 5 R A B A BE KRy — R . ME— 11— i ZE 3142,
7E 5 <{AngStart>ULHCLKT, CPU (MCS) 75 B H a1~ Azt H<TStop>:

e Tstop = T(AngStart) +<PulselLen>

T (AngStart) & TBU_CHI 5<AngStart>FHVCEHS [ R GeR [AME . A 24785 SRO FR3R1G %A .

WIETE “MBE— MR = RER, B Tstop> 2 )5, ATOM FHi B A “HiLiRss” #x.
BT L B A AR O

CPU JATOM fPort

enable CCLMCCUD Interrupts

set ACE to D
set Ch1 to startAng
read SR1 register

et HIGH

CCU interrupt (TBULCHT == startAng (CW 1))

read SR1 register
read SRO register (Time @ stat.ﬂ«ng)\

Calculate Tstop=SR0O+Pulselen

p

set ACE to (2 (serve First)
set CMO to Tstop
set Chi1 to AngSat

set LOWY

CCUD or CCUN Interrupt

B 18 B Al ik v 7= 26 B B P
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3.3.2 fARE-IYE] =4 3% MCS-ARU $#i

A I — AN AT R A S8 IE, AT LK CPU M — et S b i ok, I HLAE A 2B 1 X UL T

(<startAng>) B AN 75 E A K7 .
FANAARAS R MCS YEGaA RIS I — AN, $5iH ATOM 7= A= £ B I 1] fik ke

;AT Ab Pw Am pulse generation function
:Sequence:
- Program Ab (AngStart)
- wait for capture
- Compute Te (TStop)
- program Te/Am (Am=AngSat) with acb = 0x3 serve -First)
: - wait for capture
csg AT Ab Pw Am:
:R3€Ab (AngStart)

mov]l RO START ANG

mrdi R3 RO
:R6 <= ARU Write address in R6 for indirect ARU write

movl RO ARU WR ADDR
mrdi R6 RO
:program ATOM channel with 1st event (AngStart).
movl achb $D ;Compare in CCUl only, activate output on capture
awri R3 R3 :Write AngStart to ATOM (in R6 Atom Address)

: R6 <= load ARU Read address in R6 for indirect ARU write
movl RO ARU RD ADDR
mrdi R6 RO
ardi R2 TBU_TS1
:R3€Pulselen

: Wait for capture (ARU blocking Read)

movl RO PULSE LEN ADDR
mrdi R3 RO
:Compute (TStop)
add R3 R2 ;R2 contains comp cond.on CCUO(capt start
. time, T (AngStart))
:R6 <= ARU Write address in R6 for indirect ARU write

movl RO ARU WR ADDR
mrdi R6 RO

;program ATOM channel with 2nd event.

movl acb $2 :serve first (Te/AM) => deactivate output on compare

awri R3 R4

ARU RD ADDR
mrdi R6 RO

: R6 <= load ARU Read address in R6 for indirect ARU write movl RO

VA E AT 21
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ardi R3 Rl ; Wait for capture

;compute active time and add it to the act. time of the curr sequence.
:R3 contains TStop.

csg AT Ab Pw Am end:

ret ;end of AT Ab Pw Am pulse generation function

K19 REFE2  AR-FECHH
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3.4 W El-A B Rk

EA R A

1E TimeAngle BT, Al LA AR B F5 5 48 X0 45 o1 A B (<AngStop>) F1¥E & FIRk K FE (<Pulselen>)

T B IBR IR, 2% SRR R S Sk )T G R 8] o

TEFE: WTRETBR MK SE I 75 2 3 g FE 46 1 /2
AT LLEE B — N IEEAIMAEE (AngSat>), HZ&IRM R AGE AT LI E .

MPG_TimeAngle ( Ch, AngStop, PulseLen, AngSat, Priority )
' I PulselLen
] | Reprogram Steps '
AngStop | | / l y :
PulselLen ! ! | | X
Angsat ; | AngStart AngSat TStop
| 1
| |
| 1
| TBU_TSO TBU_TS1 |
I \ (time) (angle) ) I
|
AngStart = AngStop - [ Pulselen * ( [
VRS_TOOTH_ANGLE / TOOTH_PERIOD) ] I
Tstop = Time (AngStart) + PulselLen
B 20 IR A B R GEME
I TStop < AngSat f : :
I: Reprogram Stepé PulselLen E
| 5 i/i\i | =
' : TStop! .
Programinstant AngsStart °op AngSat Angle / Time
TStop > AngSat | . ,
:: Reprogram Step$ PulselLen E
| — :\l ='
0 deg Prograr'lnlnstant AngStart AngSat  TStop Angle / Time
Bl 21 B Ta)-£f BE kv
3.4.1 FFEh%M
BHARPI 711 H < AngStart>:
1. TES CPU 155
2. DPLL PMTR (f B Jsk B )15 3K, 7% ARU)
IV RS 23 V1.0, 2014-05
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3.4.2 5 CPU % “Start Angle”
NHFE B SRR T8 CPU 5 TF U6 /1 B 1 BT A 4 -

ICPLU TATOM

enahle CCUT Interrupts

ACB= 0xC (CCUT only, MO QUTPUT Change on match)

CM1 = =currentAng= + =reprogramSiep=
read SR1 register

CCUT interrupt (TEU_CHT == Chi1)

CM1=8R1 + =reprogramstep=
=AngStart= = =AngStop= - [PulseLen * {YRS_TOOTH_ANGLE [ TOOTH_PERIO L]

CCU interrupt {TBUL_CHT == Ch 1)
CM1=SR1 + =reprogramStep=
=AngStart= = <AngStop= - [PulseLen * (WRE_TOOTH_ANGLE f TOOTH_PERIOD)]

CCUT interrupt (TBLL_CHT == CM1)

('5 ___________________________________________________________

CM1=8R1 + =reprogramsStep= >

____________ “AngStartz = AngStop - [Pulselen * (/RS_TOOTHANCLEITOOTHPERIODN -

B 22 £ CPU ++& AngStart

R BN FE 7 N P T B A A EE R A R, B2 AT AR S (TBU_CHLD) $2iE FFan f 8 (KPR I 46 A1,
MPG REPROG START ANGLE ff#:K)

RFURE AR U BLAE MPG_REPROG_STEP_ANGLE 25 K52 USRI, B 2 400 M 0L T I 4R A0
MPG REPROG STOP ANGLE ()i —NEHwiEAD) .

EAT B fa— B WRIT G, JCVEFE R R S A BEATIE O FF BB BE G 3 ik A T3 2 R
THE /R AR

o L ) Last reprogramming siep

Pulse programming \X\
StartAngle MinAng StopTime MaxAng
| | | | | | | | |
T T T T

l

| ! | ! | |
‘_Y_’ H_/
MPG_REPROG STEP_ANGLE MPG REPROG STOP_ANGLE

\ J

~
MPG_REPROG_START_ANGLE

B 23 BHE-A KT EHETEE

IV ESSE! 24 V1.0, 2014-05



. [ ]
(Inﬁneon 2 T ARk A IR R
AP32226

EA R A

3.4.2.1 f#H DPLL {+#& “Start Angle”

U5 B4 <PulseLen> Fl<AngStop> (FIXF), GTM DPLL ] DLk SL TR IT 46 /A B, [8)IRF 2 R sk 8 Ry ik
B o ZIRAERIRRZ NAL B IR IS TE] (PMT)

N T AR DPLL OIX /MR, FEGERE ARU ¥ ATOM #4838 DPLL. 7E4&E—AM&_E, DPLL ¥ JT46 M I
It ARU H3h%h ATOM CM1 #5474 4 fE

N SRBUEAN TS, —MrT DU R E I g tiB g MCS Gt

Ab Ap Tm

cPU MES DPLL ATOM Qutput

| | |

| | |

[ 1 | |

| | Program{switch_aru_address) | |
1

| | PMTR(Ae.Pw) | | |

| | JFI; Program(A®) __.-1| Reset |

Update on each tooth

| | | Program{Ab} I f|

| | I Update on each tooth J-| |
| Program{Ab} |

| | Sat |

| E ————————————————————————— J —————————————————————————— ] Compare event (Ab) -1

| | Caplured event time stamps (Ab, Th) | |
!

| | ngram[lﬁxe,Tm) _J |

| | | |l Reset --...J|

| | | l Compare event (Ae or Tm) !

! S Ve '

Captured event time stamps (Ae, Te)

B 24  f#H DPLL/MCS 5 AngStart

;AT Ae Pw Am pulse generation function for a pulse that should stop at a time Te (TStop)

: calculated from the angle begin Ab and the pulse width Pw. Ab must be calculated from
Ae, Pw and

; the current speed.Ab is calculated by the the DPLL and is updated every tooth.
:Sequence:

— load Ae and Global Angle Offset (relative 0° (TDC of cylinder 1)
of the current window)

Load PW
Inform ATOM to expect next compare value from the DPLL
Send a PMTR to the DPLL (StopAng(Ae), PulselLen(Pw))

- wait for capture

: - program Te/Am (Close Condition)
csg AT Ae Pw Am:
;the acb is forwarded to the ATOM by DPLL

IV ESSE! 25 V1.0, 2014-05
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EA KA

DPLL

compare

movl R5 $D Compare in CCUI only, activate output on capture
jmp csg AT Ae Pw Am start

csg AT Ae Pw Am start:
:R3€ StopAngle (Ae)

movl RO STOP ANGLE
mrdi R3 RO;

call csg atom aru_switch JATOM shall receive the next data from

:R4<= PulselLen (Pw) — load pulse width
movl RO PULSE LEN
mrdi R4 RO

:1load DPLL ARU write address in R6 for indirect ARU write

movl RO DPLL_WR_ADDR

mrdi R6 RO
mov acb RH
awri R4 R3

:load ARU Read address in R6 for indirect ARU write
movl RO ATOM ARU RD ADDR

mrdi R6 RO
ardi R2 TBU TS1 ; Wait for capture
:Second Part = Close Condition

;get max angle parameter SatAng (Am)
movl RO SAT ANGLE
mrdi R3 RO
:compute TStop (Te)
add R4 R2 ;TStop=captured start time + Pulselen

:load ARU Write address in R6 for indirect ARU write
movl RO ARU ATOM WR_ADDR
mrdi R6 RO

;program ATOM channel with 2nd event.

movl acb $2 ;serve first (TStop/SatAng) => deactivate output on

awri R4 R3

:load ARU Read address in R6 for indirect ARU write
movl RO ATOM ARU RD ADDR
mrdi R6 RO

ardi R3 Rl ; Wait for capture

csg atom aru switch:
:load DPLL ARU write address in R6 for indirect ARU write

VA E AT 26
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movl RO DPLL ARU WR ADDR

mrdi R6 RO

:switch atom read address

movl acb $1C ;force ATOM to read next compare value from DPLL
movl RO $0

ret awri RO TBU TS1 ;==>Write to ARU ADDR R6

B’ 25 i DPLL/MCS f=4:<AngStart>
A A A CPU A1 A W ] DS BWUAH [R] 10 82

3.4.3 GR&%M

1E<AngStart>ULEC G A T A Ik ah o 448, DO ATOM 4wFE N “fsbikss” X, HEBEWRILES, MK
W E N

3.4.4 TWAH PulselLen

TEIXA N, IRSFE P 75— AN (- Bk ah, HAHEC<AngStop>, <PulseLen>fLZcZiiifk. KL
N T IX— R

| i :
' AngStart :AngStop
0deg Program Instant .

>

Angle / Time

+ <AngStart> = AngStop - [ PulseLen * (VRS_TOOTH_ANGLE / TOOTH_PERIOD ) ]
» <AngStop> is programmed to close the pulse. Actuated PulseLen may vary.

Kl 26 B} [A]-A Rk, Pulselen fE5EZKTF AngStop

i’ﬂT%ﬁﬁﬁE AngStop EEMAEM] CCUL, 73 ZERUERRK M G R Ak (X — mIAE A1 A1 BE Mk b ) B g AT
THEE .
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3.5 IF[E]—H fE] Ak

3.5.1 A
B IR T 2 RS R TRl (AR ko X2kl 2 18] 0 22 iR T AT TR FE RO e 4. LR
oL SURMIBK AP CRTAZ))
T LR, B e PO, PRI A A e /YR vy, ik BE T AR A
oL SE L MK S
— R OR B Dk B (5 B ERT IE D
TERE: TR EHIRM AL, PR (6]~ 75 5 T P58 219 DPLL (PUTR) #1MCS [ 1€/ 1758 2

3.5.2 MRIEZRAIBKIPE
i AN S RIS 1) TG T 45 7R
JEBE: Pulselen BE&NIEE/ WEE T .

Program Instant CASE A: MinAng < TStop < MaxAng
f RelStopTime gl
i DeltaT | . PulseLen
- —
| i 3 I I >
RefAngle CurrAngle  TStart . TSto
0 deg Mistea P MaxAng  Angle / Time
RelStopTime
S >
; DeltaT PulseLen | CASE B: TStop < MinAng
M
—Reng CarAng] ' | -
efAngle urrAngle  Tgtart Tstop
; Angle / Time
MinA MaxA
etz RelStopTime inAng axAng
| DeftaT PulseLen i [ CASE C:TStop > Maxang
?Q—Fi -« l
—ReA i| CuAT i : o
efAngle UrAnge  Tetart T Tsto
0 deg MinAng MaxAng P Angle / Time

B 27 B AI-B Tk, ARALE PulseLen

ok I NI AE R[] <TStart> iR, FFER A <TStop> 453k (1 A)
oW AEN A <TStop i, fARE/NTFHAME (MinAngle>), HBA R Bk IEK Z MinAng> (f5 B)
oA EE <Tstop> 2 BIIEF|MaxAng>, FB4 R IERKPE (1 C) .

AN AE G AE R ] TH S <TStart>, X E M <PulseLen> 5l 7 I3 A 17 25 4L o
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AT JE Bk DU ik rp TEAff 2 RE DL U A P

(<RefAngle>), WAZHAT N AT

e DeltaT = (CurrAngle - RefAngle)* (ToothPeriod/VRS TOOTH ANGLE)
e TStop = (CurrTime - DeltaT)+RelStopTime

e TStart = TStop—PulselLen

Hrp

e Deltal = Hf[E]#M2

o CurrAng = Mk [A] 14 /i 4 2

e ToothPeriod = VRS {55 — Mk A ] (GTM_DPLL_DT_T_ACT)

o VRS TOOTH ANGLE = &A™ il ik (1) fft i) i 4

3.5.2.1 ER&G#Hin

FEGRFERF RIS T TS tart>
N TSI IR (<TStart>) , ATOM B E AL CCUO TAE (f ] TBU_CHO FIRSTA] ELED
AU R T B — AN ik T 7 1 A AR A

ICPU IATCOM fFaort

enable CCLOA Interrupts

set ACE to 03 (CCUD onky)
L —

set Ch 0 to TStart |

read SRO register
s
set HIGH Tstart

CCUD irterrupt (TBU_GHD »= TStart)

set Ch1 to MinAng
set Ch 0 to TStap

Case A det AGE to 0x0 (serve first, no output change on match)
TStop before MinAng

T T - - GCU0 Interrupt (TStop beforgwinAng

/ set Ch1 to MinAng N

get ACB=0xD (CCUT only, set OUT to LOW on match) \

read SRO register TEtop! |
Zase B - / WinAng
TSton after MinAng = CCUT Interrupt (TBU_CH1 == MinAng) st LOW (on MinAng)

~

H‘OCU:L Interrupt (MinAng reached) \

CMO==TStop
CM1==MaxAng
ACB==02 {serve first, set OUT LOWY on match)

N read SR1 register Wz

\// set LOWY {on MaxAng ar TStop)

K28  WFiEI-AS A Bk, ZB4LE) PulseLen
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3.5.3 RS E R Pulselen

ik 7 A AT s ZBUASE P — S LR At DR AR P AL S . X BER E  ER TS 2% A (FERT veE) » I
£ [MinAng>—MaxAng>] [a]FE BT AL L ffy . ARYE L& M AR B ZEE vFROT AR A, IFORSr k98
.

TEFE: kTR T A T ] L5

RelStopTime

MinAng < TStop < MaxAng I

L

i i Reprogram Steps |
:
]
]

H 1 i PulselLen
F'rogralm !
i Instanti /] \

StartAng MinAng TStop Me!xAng Angle / Time

I
0 deg RefAngle

RelStopTime
Reprogram Steps |

éﬂ\ e

| Tstop < MinAng

MaxAng
! g I T 1 1 . J\ > .
0 deg RefAngle Program StartAng | Totop MinAng  Ahgle / Time
Instant . RelStopTime I Tstop > MaxAng
| Reprogram Steps !
' }j \ P ; PulseLen E
} . . ! ! ! | a TStop .
RefAngle '
0 deg g ngram Is.tal“t'A'"Igl MlnAng MaxAng :

Instant

B 29  WFiRl-B TR BkeE, AESH) PulseLen

e StopAngle = RefAngle + [ RelStopTime * ( VRS TOOTH ANGLE / TOOTH PERIOD ) ]

e StartAng = StopAngle - [ PulseLen * ( VRS TOOTH ANGLE / TOOTH PERIOD ) ]

e TStop = Time(StartAngle) + PulselLen

LA R R RN T RS Rk o< P BR 1 T T E 5, (R K AR ] g R

TERKHRITFUG A, IXBNFE P 200 2 by 3t AT dmdE, DA e 7E<Pul seLen> B 37 10— B[] 2 J HA B
RIE iz R, BT 58S 3 B8 R IRIUIT & 1 <PulseLen>.

W E RIS S5 3. 4.2 19 CPU 5. “Start Angle” A,
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3.5.3.1 RGH#HiAR
A DR PR 0% T 6 CPU B I 0 o 7 75 0 A

r
Calculate the Stop
and Start Angle
YES il
StartAng <= CurrAng
MO YES
tartAng == (CurrAng + <Threshold=}-
r
F r Program the ATOM to
match the

Program the

"Start Immediately the Pulse”

ATOM CCU1 Only (Angle),

ATOM CCU1 Only (Angle) to start to pulse at <StatAng=

Startang detected.
TStop = Time(StartAng+Pulselen

Program ATOM

to work in "SERVE FIRST” mode

witout changing the OUTPUT

level on match.

SERVE FIRST between <TStope and <MinAng=

NO YES

CCUO Match (TStop)?

zcurrAng= + <ReprogrammStep= i
ATOM, CCU1 only,
OUTPUT NO CHANGE on match

CCU1 Match (MinAng)?

ATOM , SERVE FIRST
betweet TStop and MaxAng
close the pulse on match

Case B

TStop=<MinAng

4
The pulse needs to be
extented until <MinAng=
ATOM, CCU1 ONLY
programmed wih MinAng
Close pulse on match

B30 BFA]-B ARk, PRSEZRHI PulseLen

VA EST
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3.6 RAEREI

3.6 AN £ vs. 4ENT A

N Y RE A R AR AT A, A B PMTR (2 B B 18]35 5K ) , DPLL (U7 BRI R ) R A4 B 7 AHXH A o
1 R 1 %0%s TBU CHL & —> 24 SrfitHss.

— MR, MPG BRBNFE 782 1 LAt /1 TAE, MERHER NN 0.1 .

B, N7 M 10 EEAF] 360. 5 B MR PR AE M-k, mRUE N S5

e <AngleStartAbs> = 100 (10.0 degrees)
e <AngleStopAbs> = 3605 (360.5 degrees)

TEM HZEIE AP32212 - “GIM KRB BEIXSHFE T BFIAN EP IXShFEF, $eft 7 — R5InT LEXT A
THE AR Iz R E . JUHR, eI G, EP IXSIFEIPAEAT “HXT AT ImEE " , X AMme
In _EZEX AR, (R4S AR A R

e <{AngleStartRel> = EP getOffset() + <AngleStartAbs>

7'9% 24 RLI A EETHEES, DR AR A I 1) 5 72 R BIHLIE BT, S5 R IR A P A AS A2 A B AT st b 5 £
ten:

ST TR (6 ) , 256 M B

120 MA=> 256%120 = 30720 AN 4 /720 FiE

¢ (0xO0FFFFFF+1) / 30720 => 546, 13

EXEWEHTESRRAETRSBER G (FEH) , MXTMAE 0x00000000 XF N —ANASF 4%,

AT TG v ] B A R — > A8 B4 AR A B TSR 465 f BE (W relativeAngle>%30720) .
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3.6.2 £/ ARREL

MPG DRANFE 7 4 L LA X 1 AR IXEMRA, FEEFRE MPG fikphiy, RERMF LA/ —A 720 K
i “angular visibility window” -

BUTE, BATTRARAE TR 51 i A i o«

oEYRFEMTIA] 321. 0 ff1 FER (1) 24 71 £ i

oJFUR A L 9m S v 320. 0 &

TERX PG OL T, a0 SN 7R 2= Ay ik, X Ak IR e A B X O %, S REHAWR?

ProgAngle ANG-ANG

' AngStart = { 320 }
' AngStop = {330}

1321 330 | 320 330 degrees
: 720

B 31 AE-AEEE/ KR BN
W MPG IRBNFE P U AR TE T — 36 B = A ik, A4 R 43T /A (ProgAngle) ELATREIY AngStart
K 0.1 B, o m] RE ISR W -

e K 8 B E e T AR R R

BB AR IR AN MPG ) SEIAZ BT B 45 HE BRI, e Bk RO TE S AT #5082 N —FE ) o

» Mprog \

a | g

! L Astart ! (Aprog > Astart) > Future activation
Oprog Oistart | Ostop |

\ Dstart \

i N | i i (Aprog < Astart) > Immediate activation

| i Aprog |
l:]starti i Oprog Oistop : g

B 32 “TE/RRK” BHKE
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3.6.3 ATOM i

9T WD IO, PR T PP (1O 4% 5 TR GTM ARSI AL, R T
ARG 2 J5 . GT AR S o I AR T

AT ATON TS, FEULE O TN I LR SHHBI I, IR “ORed” TBSUHY,
it/ GIM AR B (R 2 AR ATOM SR 7.

static void IfxMpg initInterrupt(void) {
/*SRPN= Service Request Priority Number (see SRC Register)s*/

SRC_GTMATOMOO. U= (CPUO<<11) | (ENABLED_INT << 10) | ATOMOO_SRPN; /*CHO-CH1*/
SRC_GTMATOMO1. U= (CPUO<<11) | (ENABLED INT << 10) [ATOMO1_SRPN;/#CH2-CH3*/
SRC_GTMATOMO2. U= (CPU0<<11) | (ENABLED INT << 10) | ATOMO2_SRPN; /#CH4-CH5%/
SRC_GTMATOMO3. U= (CPU0<<11) | (ENABLED_INT << 10) | ATOMO3_SRPN; /+CH6-CH7*/

interruptHandlerInstall (ATOMOO SRPN, (uint32)&IfxMpg atomProxylsr);//CHO- CH1
interruptHandlerInstall (ATOMO1 SRPN, (uint32)&IfxMpg atomProxylsr);//CH2- CH3
interruptHandlerInstall (ATOMO2 SRPN, (uint32)&IfxMpg atomProxylsr);//CH4—- CH5

interruptHandlerInstall (ATOMO3 SRPN, (uint32)&IfxMpg atomProxylsr);//CH6- CH7
}
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Implementation Example — IfxMpg Driver

4 L1 xMpg IXBFR R/

4.1 fEi /v

TFR T — ARk 2 DhRE Rk ot 4= (MPG) SKBIRE - F Dy “BESIEM 7 o SRBIREFP 1 H 1042 3R ] 4
GTM figp- -5 i RIS ol ik o 7 BEAR 5 14 5 B 2 A 1 7L
PEE:  HRITER BT TEh 7 h, T2 RKGRIGIEATTRIFRATE R -

DL 2 AR T IS AR ) APT (N AR A1) KR,
an[E IR AR ARES, A PASRS doxygen SCAY A Windows #5 B S04«

4.2 IXBHFE PR 0E

MPG BRENFE P FR AL 1 — R ARG AT B 77 A 2k T 1 8] B A B 40 9 2L 48 AN TR R A1 1) ik ok
IRFNFERAE—4H “iBi@iE” L TAE, XEBHE@EE R PIrs A A B RS Bkt . S —A4> MPG &
FBYY LS 3] — AN AR ATOM HW J#IE .

Application CPU
Layer \\

IfxMPG Driver

HW Layer

wWoly 13
N

m |
4 OHD XWOLY |
= -

XWoLY |
|

ZINOLY
— g —

LHD

[
UJ il [tlorde |- THO XWOLY
_|_H:1 [olo1do :

0HD

GTM

[Alo1dD
[x]o1do

[Alo1dD

AURIX

=
mn [x]o:dg -1 £HD ZWOLY

117
‘|_H‘ [tloido E
_|_ﬂ] [olo1dD
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T BT SR K R A R
HE- M
IR A LGSO, AR BT s I 4 E
B S R A KK
o ff &~ (]
- (XA JFiG, FEERKMITG G — B IR 2 J5 (Xt kK D) 4h
MRS F 7= A K ik, R0
o5} [B] — i} [A]
—f ) TGRS TR 45 2R, VN TR i 2 B U1 B 28 I A0 1
—FH A ] e e D) A R P2 A i KK
ofif [B]—ff &
bR —ANEE, TG AT K E N SR .
—FH 7R AR 3 S R kvl
o s 8] — s A1) ik
—— 2 iy S S T RN S DX ] R 28 X E R = A 1
—FH 72 A R ORI ik e B
o FF JEE — ) 8] ik b
PRV Z k. RN A T AT ECE Y Ton / Toff Jkyh 4 k.
o F BE— 1 B ik rh
R 1 1 Qi N S N S g T K R o QL | SR E I N = P A R R IE2 S A CP O B
MR FERE, RN EE ARSI T — A RPIRSHU AT CLRF SR B P P2 AR IR S . X EIRES TR
ELAPSED : 30 R 45 ik 152 5E o
o PROGRAMMED: EL& 45k ph & &, (HIL K.
e IN PROGRESS: [k IEZEALBE 1
e CH DISABLED: ii&z%f,

— kUL, 4EANEE AL T ELAPSED BY3 /& PROGRAMMED ARZSHE, FF HULE—ANEpigsk, WIH—AN ik
R E

A KA T IN_PROGRESS MRFS,  H HO@EE W R — MR HER, IAsi— ke B gs s, 3
Jik I E

IXBNFE P AT A= AR i (D DUB AN AR T KA T S ORSHAR 7 BB BUbK i B A i 5% B e ik 3
o BT X LA

RN aP

o Ei S 4 IR

okt 4f

VLRI A B

ok 1k

oJTH %11

4.3 AFEERE-API
£ 1 IfxMpg EBNFEFF APT pR%K

Zie 4 iR
IfxMpg void IfxMpg (void) IRENFR TG R AL, WIGRAL T A JE b
IfxMpg config IfxMpg PulseType fi HifiE<chId> PAP=A ks
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Zhig

T4

iR

IfxMpg _config (IfxMpg IDNMpg
chld,
pulseType, IfxMpg Level
ActiveLlevel,

IfxVrs Mstatus* status)

IfxMpg PulseType

IfxMPG_getRealAngle

uint32
IfxMPG_getRealAngle (IfxMpg

IDNMpg chld, IfxVrs Mstatus
*status)

IR A FEIBIE CchId> & —IRIATH)
ik pp & 1L £A

IfxMPG_getStartTime

uint32
IfxMPG_getStartTime (IfxMpg

IDNMpg chld, IfxVrs Mstatus
*status)

IR [FIE B <CchId> Fi)a — kAT
ik B FF U st Ta]

IfxMPG _getRealTime

uint32
IfxMPG_getRealTime (IfxMpg I

DNMpg chld, IfxVrs Mstatus
katatieg)

IR [FIE B <CchId> B s — AT
Jik i A

IfxMpg getLevel

IfxVrs Mstatus
IfxMpg_getLevel (IfxMpg IDNM

pg chld, IfxVrs Mstatus
*status)

%ﬁ%ﬁ@@ﬁ%&%w%%%i%
E'Z

IfxMpg getStatus

IfxVrs Mstatus

IfxMpg getStatus (IfxMpg IDN
Mpg chld, IfxVrs Mstatus
*status)

fox® @ & M R
(ELAPSED, PROGRAMMED, IN PR
OGRESS, CH_DISABLED)

IfxMpg programExcepti
on

IfxVrs Mstatus
IfxMpg programException (Ifx
Mpg_ IDNMpg chld,

IfxMpg Edge conditionEdge)

NIEE < chId> 95 7 & il K F2 T

IfxMPG_angleAngle

IfxVrs Mstatus
IfxMPG_angleAngle (IfxMpg 1D

NMpg chld, uint32
angStart, uint32 angStop)

FEAE— ANk, 1Z KR AE reference
={AngStart> W J 44, 7F reference
= <AngStop>Hf£& 1k

IfxMPG_angleTime

IfxVrs Mstatus
IfxMPG_angleTime (IfxMpg IDN
Mpg chld, uint32
angStart, uint32 pulselen,
uint32 angSat)

FEAE— ANk, IZBKHTE reference
={AngStart> BJIF4A,

HAE ki ik 24K <pul seLen>

i IR RN AN FE <AngSat > B 21k

IfxMPG_angleAngleN

IfxVrs Mstatus
IfxMPG_angleAngleN (IfxMpg I

9% 5 P74 AngleAngleN ik v B 1 2
7, Mk RS T — 2 <length>ff

DNMpg chld, uint8 | BE- Bk
length, uint32x%

angStartArray, uint32*
angStopArrav) :

IfxMpg timeAngle

IfxVrs Mstatus
IfxMpg timeAngle ( IfxMpg IDN Mpg

KRR SRR A kb BL A BETT A6, AR A
I TE) 25 3R o MK B 5 A Ak (RITK o

chld, uint32 FEHE) THE K 46
angStop, uint32 pulselength,
% 37 V1.0, 2014-05
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Ihee 4 #iR
uint32 angSat, 79]7G§F?E&7$fiﬂgﬁﬁiéﬁ§,J?Zﬁiﬁi@
IfxMpg TimeAnglePrio gé%ﬁ%fE%fEﬁi TimeAngle ik ) FF
priority) U A BE o

IfxMpg angleTimeN

IfxVrs Mstatus
IfxMpg angleTimeN (IfxMpg ID

NMpg chld, uint8
length, uint8 nPulseN,
uint32x*

startAnglesArray, IfxMpg tOn
OffPulsesMatrix* tOffArray,
IfxMpg tOnOffPulsesMatrix*
tOnArray)

PR
<length> ki #, & — Mk rh AR
r<nPulseN> ki

IfxMpg timeTime

IfxVrs Mstatus
IfxMpg timeTime (IfxMpg IDNM

pg chld, uint32
relStopTime,

uint32 pulselength, uint32
maxAngAbs, uint32
minAngAbs,

uint32 relativeAngle,

IfxMpg MpgPrio priority)

MR <priority> = Az PiRh S AL i [A]
— s ] ik

IfxMpg correctTime

IfxVrs Mstatus

IfxMpg correctTime

(IfxMpg IDNMpg chld, uint32
pulseLength)

&4 AngleTime BY TimeAngle ki
AR B2 [A]

IfxMPG_timeTimeN

IfxVrs Mstatus

IfxMPG_timeTimeN (IfxMpg IDN
Mpg chld, uint32 tOff,
uint32 tOn, uint32 nPulse):

TEFE ] Ton and TOff i [a] (M Toff
F48) F=A—E B i <nPulse> ki

THIAHS F B IR B R B s 1

detected

IfxMpg () ;

// *kxkkx Engine Position Driver Initialization
IfxVrs init (NULL) ;
I1fxVrs acqConfig(/fxVrs DiagnosticMode noFault) ;

I1fxVrs setActiveEdge (/fxVrs Activebdge falling):;
IfxVrs setWaitStart (15000) ;

//Wait

IfxVrs setNIgnoreTeeth(5, &status); //Wait 3 + [5] teeth in NO SYNC
IfxVrs setNMinPresyncTeeth(4, &status); //Wait 4 teeth is PRE-SYNC
IfxVrs start(); //Start EP/VRS the driver

// *kkkkx MPG Driver Initialization

IfxMpg_config(CHO, MPG TIME ANG, MPG ACT LEV LOW, &status);
IfxMpg_config(CH1, MPG ANG ANG N, MPG ACT LEV HIGH, &status);

15000xtCLK

after the 1st tooth

VAL E ST
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IfxMpg config(CH2, MPG ANG TIME N, MPG ACT LEV LOW, &status);
IfxMpg config(CH3, MPG TIME ANG, MPG ACT LEV LOW, &status);
IfxMpg config(CH4, MPG ANG ANG, MPG ACT LEV LOW, &status);
IfxMpg config(CH5, MPG ANG TIME, MPG ACT LEV LOW, &status);
IfxMpg config(CH6, MPG TIME TIME N, MPG ACT LEV LOW, &status);
IfxMpg config(CH7, MPG TIME TIME, MPG ACT LEV LOW, &status):
IfxMpg config(CHS, MPG TIME TIME, MPG ACT LEV LOW, &status);

//kxkxkkk Wait for the DPLL/Flywheel sync.
while (IfxVrs getFlywheelStat() != IfxVrs FlywheelStat sync)

while (1 = 1) {
if (channelsArray[CHO]. chStatus == ELAPSED) {
/%% PORTO02. 0%/
pulseLenTimeAng = 5000; //5000us

IfxMpg timeAngle (CHO, 4000, pulselLenTimeAng, 6410, MPG TIME PRIO) ;
__dsync();

}

if (channelsArray[CH1]. chStatus == ELAPSED) {
/#% PORTO2. 1%/
uint32 starAngArray[3] = { 250, 3600, 5400 }:
uint32 stopAngArray[3] { 1500, 4200, 6600 };

IfxMPG angleAngleN(CH1, 3, &starAngArray, &stopAngArray);
__dsync () ;

}
if (channelsArray[CH2]. chStatus == ELAPSED) {
/%% PORTO02. 2%/
uint32 starAngArrayl[3]
uint32 stopAngArray[3]

{ 250, 3600, 5400 };
{ 1500, 4200, 6600 };

IfxMpg_angleTimeN (CH2, 3, 4, &starAngArray, &tOffArrayGlob,
&tOnArrayGlob) ;

__dsync();

}

if (channelsArray[CH3]. chStatus == ELAPSED) {
/#% PORT02. 3%/
uint32 absAngStop = 5400; //540.0 degrees

IfxMpg timeAngle (CH3, absAngStop,
MPG ANGLE PRIO) ;

__dsync Q) ;

pulseLenTimeAng, 5410,

}

if (channelsArray[CH4]. chStatus == ELAPSED) {
/%% PORT02. 4%/

uint32 startAngAbs = 100; //10.0 degrees
IfxMPG_angleAngle (CH4, 1800, 5400) ;

il 39
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//__dsync();

}

if (channelsArray[CH5]. chStatus == ELAPSED) {
/#% PORT02. 5%/
uint32 startAngAbs = 1230; //123.0 degrees
uint32 pulselLen = 5400; //5400us
IfxMPG_angleTime (CH5, startAngAbs, pulselLen, 5400) ;
__dsync();

}

if (channelsArray[CH6]. chStatus == ELAPSED) {
/%% PORT20. 0%/
IfxMPG_timeTimeN (CH6, 5000, 4000, 5);
__dsyncQ;

B35 IXshFEFRN RS

il 40
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4.4 IfxMpg timeTimeN

TimeTimeN {556 & T —IEB Mk, MW FEF )5, SCRPF=4—E B kot
TE—AN Bk # M <Tof > B EHFAG, 582 <Ton> Y [H].

A RGMFERS Z), G I~ .

oUIR T = T BT — ANk,  TI4225Z 3 (1) G A ik ot

oUIHIE RFFUGHT— Mk, WIS M gm AR ik, BT — kb a7 =5
oWIRIRFEIE R BIART, IELEPAT —ANBkyd, AP SLRME IERT—AN KR, AT 3T 0 Ak
oI <pulseNo>s2& 0, HBA Bk 4k LL ™ 42— %41 Ton, Toff {55

. :
ton & 500;/500us . toff= 1000;//1000us,.pulseNo=5;
IfxMPG_timeTimeN(CHO, toff, ton, pulseNo);

|

—n-l-n————n——u—-—-mn'——m—n

K 36 WHE-RFE] N: B
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4.5 IfxMpg angleAngle

ARk LA BTG, IR LA E R (<AngStart>, <AngStop>)

AN USG5 kb T G e ] «

oI R A=A T i — Mk (ELAPSED) , IS4 4252 8 (1 ik vl 72

WIRE AR IR AT — ARkt WREAZF IR RERK A, AT — Ik 7 i

IR G RETE R EIANS,  IEAEPAT — ANk, S A SRS IR RT— Mkl R4 K A

IfxMPG_angleAngle(0, 1800, 5400)

IfxMPG_angleAngle(1, 500, 7100)

B 37 A - Rk E
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4.6 IfxMpg angleAngleN

AngleAngleN fkifd & 1 —3E i likot, Hoh &Nk #5068 O nl B B 40 F a6 A2 k44 .
TEAE G F)

WIR T A= T HI— KA, A4 dm ek b

oUIHIE RFFUEHT—MKIT 2, IS AT gmAzfkrt, Bi— " Mkeh w5

oA YR FREIE R BIAWS,  IEAEPAT — ANkt A SLRME IR R/T— N kot,  FR45 8 ik eh dwfs

I
!
1
I

| T——
l
— N S —

—_— = —_— ==

uint32 starAngArray[3] = { 250, 3600, 5400 };
uint32 stopAngArray[3] = { 1500, 4200, 7000 };
IfxMPG_angleAngleN(0, 3, &starAngArray, &st

O =

pAngArray),

K] 38 Angle—AngleN Bk &
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4.7 IfxMpg angleTime

1 — I 1) ik ke DA 5 £ B 3808 (AngStart>) , FR7E— & I a] (R Bk B 8 S0 b 2 Je 450K, sl 2
6 IR B LR A FE <AngSat > B 45 3R (U fE<AngSat> ! =0xFFFF K}) .

S~ T) J b A R R

U V= T T — Mk, B4 R AR Ik ol

U RIE R FFUGHT — Ak, IS A2 B gmAENkyh, B — AN kb 78 o5

o WF M RMFEVE R BIARS, IEFEHAT — ANk, HSA SRS /T — Nk, FREs B ik h g s

StartAng=180.0, Len= 4000us,

Ang Saturation=540.0
IfxMPG_angleTime(1, 1800, 4000, 5400);

& 39 Angle-Time ki
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4.8 IfxMpg timeAngle

TimeAngle Fki{7E4s % 1A B (<AngStop>) 45 W, H. 4w F2 O ¥r &8, LAE R 7E (<AngStop>) 1 BEAE < HI,
1E— B e RS (8] (KPulseLen>) WERFFA LTI « EMAEFFE MM (R R 7E B BN /s
B DUELRFERR R AR « Mk 2R B2 “CUMBETTIR” , (EARIEFTIEMIL g, Mg R A
JEAH A :
e TIMO _PRIO

— ik 75 ) TR] R OGP . o SRR AT A AR K P S BRIV HE 2 TR B, g & K it DA AN A R 4 R (2R

<{AngSat>!=0xFFFF) .

e ANGLE PRIO

—Jhkrt o A EE (<AngStop>) S5 3R . DRI Sy FERE 2% o AE AU, S SR skl /9l , - 72 Jik
AR VRN o8 N LR & WS

2750us

ifxMpg_timeAngle(0, 2000, 8000, 3600, TIME | PRIO);
Length =(8000us; AngSaturation=360.0 i

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IfxMpg_timeAngle(1,2000,8000,3600,ANLGE_PRIO)
AngStop = 200.([):1 [

0.0 Dy, 200.0 Peg. 360.0 Deg. 720.0 Deg.
l
|

|
|
|

| ; T 1
B 41 HBFE-/ABE: TIME PRIO versus ANGLE PRIO
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4.9 IfxMpg _angleTimeN

Angle-TimeN {F5 605 T N & ik, TR ALS T MASF Bk

RE—H ko, HEgE bkl (BA<StartAng N> € XA E) 1E<Ton> I [a] NLRFFE L, SR E—B
Fik R AE <Tof £ B 18] P ARAFTE 2K

1F Ton [N, max (Npulse)] and Toff[N, max (Npulse)—1]%FF% B it & & MK Ton / Toff 1],

SEE S WIR

NP T T — AN, B4 B Ik g

oW ARFFUGHT — KP4, I A BB I gm ek ot, 5l — kb7 &

oI R MR R BARS, IEAEPAT — KM, ISASLEMSE LT — ANk, FHRgh B kb gm

|
IfxMpg_angléTimeN(0, 3, 4, &starAngArray, &tOffArrayGlob,

&tOnArrayGlob, 0);

- [} = ——— i i E— --.—I

I 1 2 3

|
rain o group of pulses™.Each group contains 4 pulses.

Every group starts at a specified angle (<startAngArray>=).
starAngArray[3] = { 250, 3600, 5400 };

For the other pulses in the group, the lengh |n time is speci‘ied (tOn-
tOff matrix)

K42 K1 Angle-Time N Ef#
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4.10 IfxMpg timeTime

TimeTime RKMHITE M KI5 E T U6 1 — B A [A]HFE G B80S o 10 7 Bk o P i i 5 e O P o i ik 2
SERTE B A BRI (/NI R A EEVE D
e NO PRIO DIFF
— kR AE B (A G . A%t 28 1k B A] (<StopTime>) Flk i FE (<PulseLength>) 115 H FF4a ) a] o
KT JAEAME,  DME KR IE S BAES M B (RelativeAngle>), FEEHAT—HITE (WM LEHAE
IR
e PRIO DIFF
—Z K AR AR R T e B AR Bk B X AR e k7 o IR LR E B E B S &b A, IRTE
MinAng— MaxAng [AIR@ A& A . RIEL AN NBEE T EF M, ORI 5.
(AR H = 1) Pulselen) o

refAngle = 200; //20.0 Degrees
relStopTime = 500000 (us) i
pulseLen = 9000; (9ms)

minAngle = 1800; i
satAngle = 7000; i

Acquisition

|
1

IfxMpg_timeTime(CHO, relStopTime, pulseLen, satAngle, minAngle, réfAngle, MPG_PRIQ,_DIFF); ‘|j|_' Ehannels1 |_i |:|1
refAngle = 200; //20.0 Degrees 5 i
relStopTime = 500000 1 DC 1.00:1
pulseLen = 9000; (9ms) L e . : s
minAngle = 1800; | satAngle = 3600
satAngle = 3600; '
Measurements

| | HWidth{)
IfxMpg_timeTime(CH1, reIS!oi)Time. pulseLen, satAngle, minAngle, réfAngle, MPG_PRIO_DIFF); 9.0016ms
: +iifidth|

| 36010

Acquisition
M |

25.0M

Channels

e, minAngle

50001

I
1
1
]
{ -
un topTime, puiselLen

fxMpg_timeTime elSt + |
refAngle = 200; 1120.0 Degrees w DC 10.0:1
relStopTime = 500000, pulseLen = 9000; (9ms) ! OC 1.00:1

minAngle = 5400; satAnle = 3600; .

14
i
, 'z Measurements
IfxMpg_timeTime(CH1, relStopTime, pulseLen, satAngle, minAngle, refAngle, MPG_PR|O_DIFF); +I"-'I'I'-"‘idt|-'[ ‘

; ‘ 9.0016ms

+l'|,||.||_|" I(h‘ h | 1 I i

1
1
1
1
|
!
1
1
1
1
1
)

K 43 TimeTime PrioDiff K
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