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Target products p

> Target product list for this training material:

Family category Series  Code flash memory size
TRAVEO™ T2G Automotive Body Controller Entry | CYT2B9 Up to 2112KB
TRAVEO™ T2G Automotive Body Controller Entry | CYT2BL Up to 4160KB
TRAVEO™ T2G Automotive Cluster Entry CYT2CL Up to 4160 KB
TRAVEO™ T2G Automotive Cluster 2D CYT3DL Up to 4160KB
TRAVEO™ T2G Automotive Cluster 2D CYT4DN Up to 6336KB
TRAVEO™ T2G Automotive Cluster 2D CYT4EN Up to 6336 KB
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Introduction to TRAVEO™ T2G Body Controller Entry &—/

> The CXPI controller is part of peripheral blocks Hint Bar

CPU subsystem i
CYT2BL y Rev_le_w TRM ch_apter 30 for
MXS40-HT SWIETMITM/CTI =CT Flash Crypto SWINVTBICT] additional details
: ®
ASIL-B Arm® Cortex” 4160 KB Code-flash + SRAMO SRAML | [ P12 Do =) | aes sha, crc, Arm ROM
M4 128 KB Work-flash 256 KB 256 KB 221232 TRNG, RSA, Cortex® MO+ 32 KB
160 MHz ERIERIERS ECC 100 MHz
System resources 8KBS | 8KBS i il IS —
FPU, NVIC, MPU FLAGH Controller SRAM Controller SRAM Controller Initiator/MMIO MUL, NVIC, MPU ROM Controller
Power
1L JC JC 3¢ 3¢ 3¢ 3F JPJCL3L 1L i} 12 3¢
ZSS I EL‘SS | System interconnect (Multi Layer AHB, IPC, MPU/SMPU) |
REF
PWRSYS-HT iE
LDO @ Peripheral interconnect (MMIO, PPU)
12 1° 1L 1L 30 3C 3¢ 12 1T
2xILO_|_WDT Prog.
IMO ECO Analog 4
FLL CSV = 5 m
1XPLL SAR m ° ® S S 9 o <
Reset _ ADC 2 >0<0 >.é >-% - S H >|? 8 >\<| _IZ_I X g m Lo
S| | ez Z4a =0 I BEPIRE IR ERY Qé 8 &
[ xREs ] = S EE= 7 g ®
% 82 =5 REEN N N s ml[=h
Test ® 5 3 3 3 3 g O ) P
TestMode Entry ) x3 = @ o
Digital DFT (@) <
Analog DFT
o SARMUX A A A A A A
[ wco |
Sadl
iE y v A \ 4 \ 4 \ 4 \ 4
Power Modes | High-speed I/O Matrix, Smart 1/0, Boundary Scan ]
Active/Sleep i E
LowePowerActive/Sleep v ‘ 5x Smart 1/0
DeepSleep [ Up to 148x GPIO_STD, 4x GPIO_ENH ]
Hibernate 1/0 subsystem
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Introduction to TRAVEO™ T2G Cluster

> The CXPI controller is part of peripheral blocks Hint Bar

Review TRM chapter 30 for

TTCM DTCM CPU subsystem Y :
CYT4DN TTCM n| lDTcr\?l' = GFX Subsystem additional details
64 KB 64 KB
MXS40-HT SWIETM/ITMICTI SWJIMTB/CTI
ASIL-B eCT Flash % Arm®
Arm® Cortex® M7 6336 KB Codatiach | | SRAMO | | SRAML | | SRAM2 | |3 |2 P|= Z|a z AESCSFZEECLC d rrtm ° ROM VRAM g
- 0 0|2 05 O|= ) 3 ) ortex =
_ |320D':HZ - + 128 KB Work-flash 256 KB 256 KB 128 KB g % g % g % ] 'g TRNG,RSA ECC MO+ 64 KB 4096 KB ?)
ES 2 ol ~|® 52
System resources (SPIDP) | 16 KB | 16 KB [ T 8KBS SRAM SRAM SRAM > " 100 MHz B3
AHBP] NvIC, MPU, AXI TAHBS FLASH Controller Controller Controller Controller = Initiator/MMIO MUL, NVIC, MPU ROM Controller VRAM Controller
Power
Seep Cor 19030030 Jf 10 1f I 17 i) 1L 1¢ 1L 3F 3T
E’,‘V’E l ESS | System interconnect (Multi Layer AXI/AHB, IPC, MPU/SMPU) _ GFX Interconnect (AXI)
r
REF
v 1L 1L 310 3¢ 1L 31f 3¢ 3¢
LDO @ [PcLK ] Peripheral interconnect (MMIO,PPU) o
1% (o4 o
2 x Pl
ok 1L 17 ggmgr 1f 3L 12 3¢ 3% 1° 12 11 & z|| 3 .
2xIL0_| WDT Prog. . 5 5 § @ > o
IMO__| ECO Analog E 1S5 03 E< m
FLL | _Csv - NS m o ~ S m = 22 5 T ? 8
8xPLL | LPECO SAR < X 2N = o o Q < 1S osn|| m = E
o | [ . . > £ ®m sl [g5 % ® S o 5
ADC AP S X, X| s (= ol |gR| |2 X E] m Sx||g8 E 2
Reset e} (12-bit) s Miielke T 4| |2 4 [ Z X =X =X g0 ) i m g mlln8 2 g =% °
EIEY Y ocOolleol B s [c@| |cnl |z = o0 c a3 d| |32 =] & =1
0 o l fw) SIES" 2 (2= 120 |2 zz =1 %) ST |Z=zT|| ¢
%) ol o o) o 2Z| = 30| |8 oM 2 on =3
o(® < 0 S =l 5 i) = S5 Sw| |1 Sz m g ST @
Test o >~ s 23 S| |2 - - Elle} S + g=° e X X
TestMode Entry T x1 (@) < 2 @ = = @ Qo z «?
Digital DFT o) ) © e
Analog DFT x ®
2
SARMUX X A A A 4 7} X X X 7y 7y 'y :
48 ch
7 t 'y
E vV y 4 y 4 4 4 \ 4 4 4 \ 4 Y v
Power Modes [ High speed I/0 Matrix, Smart 1/0, Boundary Scan |
Activelslgep v ii ‘ 1x Smart 10
Lowepgwe':"vels'eep [ 49 GPIO_STD, 8x GPIO_ENH, 24x GPIO_SMC_ 18x HSIO_STD. 43 HSIO_STDLN, 22x HSIO ENH, 4x HSIO_ENH_PDIFE ]
eepSleep
Hibernate 1/0 subsystem
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CXPI overview

> Clock Extension Peripheral Interface (CXPl) is a single-line
communication bus with clock modulation to synchronize all slave
nodes with the master clock

> Features

CXPI protocol support in hardware according to ISO/WD 20794-4

Master and Slave nodes
— Autonomous request field and response transfer processing

Data signal encoding and decoding formats
— Non-return to zero (NRZ) mode
— Pulse-width modulation (PWM) mode

Wake pulse generation

Error detection

Timeout detection

Test modes including hardware error injection
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Review TRM section 30.1
for additional details




CXPI block diagram

> CXPI module block component

A\

E :
5 CXPI unit
From PERI/PCLK AHB slave IF [ | Test registers
A
CLK_PERI — G
M BN
PCLK_CXPIx_CLOCK_CH_ENy — | o |
| ! ‘
Trigger to P-DMA A 4 I : I :
: Channel —| | I
i - | CXPI1O |
CXPI_TX_TR_OUTy i« registers €1 CxPI | signal |
CXPI_RX_TR_OUTY < | controller router ¢
cxpi_x_interrupts_y _IRQn < | | I '
CXPIx_CMD_TR_INy | P :
I | |
FIFO > | 1
Trigger from TCPWM IP L _! L____K
Definition:
x: CXPI unit CXPI channel

y: CXPI Channel within a unit
CH_NR: max. channel number

>

>

From/To IOSS/HSIOM

>

i: channel =x* CH_NR +y

€— CLK_PERI

—_—d

002-25755 *C, 2022-08-17

1
|€— PCLK_CXPIx_CLOCK_CH_ENy

cxpi_en_out[i] / CXPIli_EN

cxpi_tx_out[i]/ CXPIi_TX
expi_b_in[i]

cxpi_rx_out[i]
cxpi_rx_in[i] / CXPIi_RX
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Hint Bar

Review TRM section 30.2
for additional details




Gafineon

CXPI module block components

> CXPI channel
— Message frame format
— Message transfer processing

o>

commands i oo
— Message frame tranSfer From PERI/PCLK AHB slave IF Z Test registers
— Arbitration loss CLK_PER| i—p

— Bus signal modulation | S

PCLK_CXPIx_CLOCK_CH_ENy —

- FI FO bUffer Trigger to P-DMA
. Channel
— P-DMA trigger CXPI_TX_TR_OUTy i registers

»CXPli_EN

[

[

I

: CXPI IO
[ | signal
I

I

I

I

I

CXPli_TX

— Timeout detection o PR TR_OUTY controller | | pote

— Enab"n CXPI Channel CXPIX_CMD_TR_INy —

—_— Power ng10des Trigger from TcPwMm IP | | [REEEEEEEE S - CXPli_RX
CXPI channel

— Oversampling

— Noise filter
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Message frame format (1

>  Normal frame

12)

Infineon

i

< Message frame »

Header/ _ Header/ o N -

pTvPE>€ pD Response >
IBS Frame

> « byte >

CXPI bus

Protected Type (PTYPE) field:
: 8-bit of PTYPE

Master sends PTYPE byte to permit all
slave nodes to send a request field for
this time slot

Only applicable in Polling method

‘‘‘‘‘

<—PTYPE-><———PID—>A—FI—> ' <—Data 1»<«Data 2>

Z A
s Frame ID bit /s CT NM DLC
T T
A | bit bit S A | bit bit S
T T
R 0 7 R 0 7
T b P
PID bits Frame Information bits
: rrame bth : .........................................
== : Frame Information (FI) field:

Protected Identifier (PID) field:

7-bit frame identifier

1-bit odd parity over frame identifier

1The DLC value signifies data bytes only and does not include the CRC byte.

002-25755 *C, 2022-08-17

2 bits Counter (CT)
2 bits Network Management (NM)

4 bits Data Length Code (DLC) (Up |
to 12 bytes)

Copyright © Infineon Technologies AG 2022. All rights reserved.

<«Data N—><—CRC—>
N is integer )

from 1-12 . CRC field: 8 bits :
s
T
A | bit bit $
R |0 7
R 0
=)

..............................................................................................................

Inter Byte Space (IBS): The idle time
: - between two bytes within a message
: frame



Message frame format (2/2)

> Long frame

1The DLCEXT value signifies data bytes only and does not include the CRC byte.

002-25755 *C, 2022-08-17

(infineon

Data Length Code Extension (DLCEXT) field:

8 bits of DLCEXT (Up to 255 bytes)

Copyright © Infineon Technologies AG 2022. All rights reserved.

< Message frame >
Header/ _Header/ Response -
PTYPE>* PD ”° response >
|
CXPI bus I_|
+PTYI?E+<—PID7<—FI—>g—|DEI;(?—>s:Data 1»<«Data 2> <«Data N> <«-CRC—«—CRC—>
N is integer T e
from 1-255
S
T
A | bit bit
” Parity RJ|]oO 7
s Frame ID bit T
A | bit bit | >
T
R|O 715
T P s CT NM DLC S DLCExt
PID bits T T
A | bit bit | > A | bit bit | °
R|O 7 R|O 7
h 0 T o}
P P
Frame Information bits
< Frame byte >

TOoO-HWwm



Message transfer processing commands

(infineon

> These commands are set in the CMD register

Command

TX_HEADER

Description

Transmit a header

TX_RESPONSE

Transmit a response

IFS_WAIT

Check if the bus is in idle state before transmitting

RX_HEADER

Receive a header

RX_RESPONSE

Receive a response

> Advantage

— Reduces CPU load

Review TRM section 30.5
and Register TRM for
additional details

Inter Frame Space (IFS)

002-25755 *C, 2022-08-17
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Message frame transfer &—/

> Method 1: Event trigger method

— The master and each slave node can start a frame when the bus is ready Review TRM section 30.6
for transmission for additional details

— Advantage- Either method can be
. ' .. chosen and implemented
— High responsivity to the event according to the system

requirements

> Method 2: Polling method
— Message transfers are scheduled in general and thereby every transfer is
initiated by the master

— Advantage:
— Ensures the periodicity of the communication
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Method 1: Event trigger method example

(D Node A transmits Request ID B after detecting that the bus is in idle state
(2) Node B, corresponding to Request ID B, transmits Response B
(3 Event occurs on node B and node C

(4) Request ID B and Request ID C are transmitted at the same time when the bus is in
idle state

(5) Collision occurs
(6) Request ID C (node C) is transmitted as a result of arbitration and Response C is
retransmitted

(7) Node B transmits Request ID B based on the time when the bus moves to idle state

Communication

Bus Request Request Request
Idle state DB Response B Idle state DC Response C Idle state IDB RESPRTES 2

Node A \ \
(Master node) Request
IDB
Node B EE TEEELREE ;

<
D
>
=3

Slave node | Request [ Request
( ) Response B | occurs \E\Rese_nd/f D B » Response B
Node C Event '
(Slave node) occurs | Re t ||| Response C
IDC :
Arbitration

002-25755 *C, 2022-08-17 Copyright © Infineon Technologies AG 2022. All rights reserved.
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Review TRM section 30.6.7
for additional details

Arbitration takes place
according to PID field
priority. The
smaller frame ID with the
bit of logical value ‘0’ has
priority over the bit of
logical value ‘1’
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Method 2: Polling method example &—/

(D Node A transmits Request ID B after detecting that the bus is in idle state

(2) Node B, corresponding to Request ID B, transmits Response B Review TRM section 30.6.7

(3) Event occurs on node B1 and node C for additional details
(4) Node A sends a PTYPE field to permit all slave nodes to send a request field for this Arbitration takes place
time slot according to PID field
. . priority. The
(5) Request ID B and Request ID C are transmitted at the same time smaller frame ID with the
il bit of logical value ‘0’ has
@ Collision occurs _ _ _ _ _ priority over the bit of
(7) Request ID C (node C) is transmitted as a result of arbitration and Response C is logical value ‘1

retransmitted
Node C transmits response so that node A transmits frame ID C of the node C

Communication

Bus Request Request Request Request
Idle state DB Response B Idle state TYPE IDC REEIEEe Idle state IDC FESHETEE &

Node A
(Master node) Request Request Request
IDB TYPE IDC

NOde B vent : -----------:
(Slave nOde) Response B ocecurs E Request :

Node C y

(Slave node) Event ' ?D c t fPI Response C Response C

occurs

Arbitration
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Arbitration loss &—/

> Defined as TX and RX bit mismatch during transmission of the PID field or
PTYPE fieldl

: : ; . ) ) Review TRM section 30.6.8
> If an arbitration is lost, HW checks whether it has reached its maximum and Register TRM for

amount of retries via CTL2.RETRY additional details

Arbitration lost
|

Arbitration
retry max?

No

Yes

A 4

Retransmit

\ 4

Notify SW about
arbitration lost

Transmission
successful?

L_No

End
1 Excluding Start bit or Stop bit
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Event trigger method operation (1/2)

> Transmission of PID and RESPONSE by Master/Slave

infineon

7 < C frame > <«Message frame—
(7] i tong i [ R t ! R t
rengirame ony o f(iaglgels >« Response field »<—IFS—> < f(iaglgels—h
Header Header
Q i’?;’,;it‘,?;"{;ﬁ"’ _1334_ _}IBi_ _»IBi_ IBS<_ _»IBE_ _»IBE_ IBS _>IBS EOF |
S o 177 o e o o 1 7 |
«—PID—» <«—F—» <«DLCEXT> <Datal—» <—Data2—> | «Data N-» «—CRC—» «—CRC—»> «—PID—>
%/_/ N JAN J
Normal Frame: N < 12
T T Long Frame: N < 255 T
0) @) 2 @ ®) (6) mn e @
Step ‘ Software Processing ‘ CXPI Hardware Processing
(©) 1. Channel initialization: 1. Channel disabled
e  Set master/slave and modulation mode (NRZ/PWM)
e Automatic Transceiver Handling ON/OFF
e Receive PID Zero Check OFF (only for slave in Polling method)
e RXfiltering ON/OFF
e SetIFS length and IBS length
e TX abort for bit error detection ON/OFF
e Define PWM pulses (only PWM mode)
e Configure RX sample point
e Define TX wake-up pulse length
e  Select Time-out and configure FIFO
2. Start:
e Enable Channel and transit CXPI bus to Normal mode 2. Entering normal mode
(2) e PID field Transmission (master/ « PID field Reception (master/ Waiting for transfer
slave) slave):
e Write PID value
. Set CMD.WAIT_IFS
. Set CMD.RX_RESPONSE e Set CMD.RX_RESPONSE
. Set CMD.TX_HEADER e Set CMD.RX_HEADER
(trigger PID transmission)

002-25755 *C, 2022-08-17
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Event trigger method operation (2/2)

> Transmission of PID and RESPONSE by Master/Slave

, < CXPI fram > <«Message frame—
% In long frame only Request Request
< <« field/ >« Response field »€«—IFS—><« field/ >
‘ Not supported / Header Header
k implemented IBS IBS IBS IBS IBS IBS IBS IBS EOF
|
ores || N A || - NNz
<«—PID—> <« Fl » «DLCEXT» <«—Data 1—» <—Data 2—» | «—Data N—» <«—CRC—» «—CRC—»> i <«—PID—>
[ R— N AN J

Normal Frame: N < 12

T T T Long Frame: N < 255
© @ 2 © 4 ®) 6) "n 6 @

Software Processing CXPI Hardware Processing
2) - Transferring PID
(3.1) Process PID (due to possible arbitration) INTR.RX_HEADER_PID_DONE flag set
(3.2) * Response Transmission: * Response Reception: ¢ Response Transmission: ¢ Response Reception
e Write Fl value * No action e Waiting for TX request
e Write DLEXT value?!
«  Write datato TX FIFO
¢ Clear CMD.RX_RESPONSE
¢ Set CMD.TX_RESPONSE
4) - - e Transmitting FI field IBS transmitter * Receiving Fl field received
(5) - - » Transmitting DLCEXT field and IBS? » DLCEXT field received?
(6.1) e Process TX FIFO?! » Process RX FIFO! e Transmitting data bytes and IBS ¢ Receiving data bytes
(6.2) ) e Data field transmission completed e Data field reception completed
e Transmitting CRC ¢ Receiving CRC
@) Frame post processing ¢ Response succeeded ¢ Response succeeded
(8) i End-of-Frame (EOF) 10 Thit after response completion
INTR.TXRX_COMPLETE flag is set
1In long frame only
002-25755 *C, 2022-08-17 Copyright © Infineon Technologies AG 2022. All rights reserved. \



Polling method operation (1/2)

(infineon

> Transmission of PID and RESPONSE by Master/Slave, and transmission of PTYPE by Master

XPI fram

V < > <«Message frame—
In long frame only Request Request Request
4 <« field < field/ >« Response field »<—IFS—> < field/ >
=] Not supported / (event) Header Header
0 impm,ﬁ;oted B IBS IBS IBS IBS IBS IBS IBS IBS EOF |
= > <« > « >« >« >« >« >« -« >« «—> |
cers [ IR IR EZA | 1l HJ:IDW N7z |
«PTYPE—» «—PID—» «—Fl—> |«DLCEXT> |<—Datal—» «—Data2—> | | «Data N—» «—CRC—» «—CRC—> «—PID—>
. A L ) U J
Normal Frame: N < 12
T T T Long Frame: N < 255 T T T
© @ @y (2.2) B 4 ®) (6) mn ® @

Software Processing

1. Channel disabled

CXPI Hardware Processing

Set CMD.RX_RESPONSE
Set CMD.TX_HEADER (trigger .
PID transmission)

Set CMD.RX_HEADER
Set CMD.TX_HEADER

1. Channel initialization:
¢ Set master/slave and modulation mode (NRZ/PWM)
¢ Automatic Transceiver Handling ON/OFF
¢ Receive PID Zero Check ON (only for slave in Polling method)
¢ RXfiltering ON/OFF
¢ SetIFS length and IBS length
0) e TX abort for bit error detection ON/OFF
¢ Define PWM pulses (only PWM mode)
¢ Configure RX sample point
¢ Define TX wake-up pulse length
¢ Select Time-out and configure FIFO
2. Start:
e Enable Channel and transit CXPI bus to normal mode 2. Entering normal mode
1. Master only: 1. Slave only: Waiting for transfer
e Set CMD.WAIT_IFS e Write PID value (PTYPE case
Write PID/PYTPE value only)
(1) Set CMD.RX_RESPONSE e Set CMD.RX_RESPONSE

002-25755 *C, 2022-08-17
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Polling method operation (2/2)

> Transmission of PID and RESPONSE by Master/Slave, and transmission of PTYPE by Master

r < CXPI fram > <«Message frame—
infongframe only «Refl:J:St—béRﬁglze/St > < Response field >« IFS—>+Rf?glze/St—>
=] Not supported/ (event) I Header Header
\femts R
CCC I 1 7777 o g o o | 7 R
<«PTYPE>» «—PID—» <«—Fl—>» <«DLCEXT» «—Data 1 <«—Data 2> <«—Data N—» «—CRC—» «—CRC—> <«—PID—»
- L J L J
Normal Frame: N < 12
T T T Long Frame: N < 255
@ @ @1 (2.2) B @ ®) 6 "n ® @
Step ‘ Software Processing ‘ CXPI Hardware Processing
(2.1) - - Transferring PTYPE (optional)
(2.2) - - Transferring PID
(3.1) Process PID (check for arbitration loss (slave only)) INTR.RX_HEADER_PID_DONE flag set
1. Response Transmission: 1. Response Reception: e Response Transmission: Waiting for TX request * Response Reception
»  Write Fl value * No action
i 1
(3.2) Write DLEXT value

Write data to TX FIFO
Clear CMD.RX_RESPONSE
Set CMD.TX_RESPONSE

(4) - - e Transmitting FI field and IBS transmitted * Receiving FI field received

(5) - - « Transmitting DLCEXT field! and IBS e DLCEXT field received®

(6.1) e Process TX FIFO?! e Process RX FIFO?! e Transmitting data bytes and IBS * Receiving data bytes

6.2) i « Data field transmission completed « Data field reception completed
: e Transmitting CRC » Receiving CRC

@) Frame post processing * Response succeeded * Response succeeded

®) i EOF 10 Thit after response completion

INTR.TXRX_COMPLETE flag is set

1In long frame only
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Bus signal modulation (1/3)
> The CXPI channel can process NRZ signals (CTLO.MODE = 0) and PWM

signals (CTLO.MODE =1)
> The following diagram shows the encoded CXPI bus signals:

<«——Logical ‘1'—>»<«——Logical ‘0—>

TXNRz

< 1 bit > 1 bit »

TXpPwmMm

— 1+

Start of Sample Start of Sample
bit moment bit moment
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Review TRM section 30.3
for additional details




(infineon

Bus signal modulation (2/3)

> Non-Return to Zero (NRZ) mode
— Since the channel does not provide the CXPI clock signal, the clock must be generated by

another module separately

Slave in NRZ mode

Master in NRZ mode

| |
|, 2 lg &
8= 1S
I= 2 I g =
Jal=! S
< = CXPI o
CXPI ) | | 9 ——CXpi I en g =
controller [ oP-en-out— B o 3 CXPI bus controller oP-en-otT Dt | E CXPI bus
CXPi_tX_out—>] 0SS I tx > 3 ‘ CXpi_tX_out—> 10SS X | tx > @
= . . P ®
<«——CXpi_rx_in < : X g [———CXPi_rx_in K < | rx: I:
|
Clock olk I clk > Clock < clk < Ik
Generation | Caption |
I I
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Bus signal modulation (3/3)

> Pulse-width modulation (PWM) mode

> PWM encoding and decoding is done in the CXPI channel
> Additional device is not needed to generate the clock on the CXPI bus

Master/ Slave in PWM mode

Master/Slave in PWM Mode

CXPI

controller |

CXpi_en_out—,

CXpi_tX_out—»

<«—CXpi_rx_in

IOSS

m a
o8
> C
L S
O o
o

3.3V/5V

en >

194 >
rx

002-25755 *C, 2022-08-17
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Driver/ Receiver

CXPI bus

(infineon

Review TRM section 30.3
for additional details




FIFO buffer

> Every channel has two separate TX and RX FIFO buffers with 16-byte depth

each?!
> Provides “underflow” and “overflow” events
— An “underflow” event is triggered by an attempt to read from an empty FIFO

— An “overflow” event is triggered when the FIFO data is overwritten

1 Refer to the Register TRM (INTR.TX, INTR.RX) for additional details.
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Review TRM section 30.6.6
for additional details

FIFO buffers are only
applied in the Data Field




infineon
P-DMA transfer trigger L/

> To avoid additional CPU access to the FIFO buffers, every CXPI channel is

connected to P-DMA with trigger signal lines for both FIFO buffers meviow TR section 30.6.6
> P-DMA trigger is set in the following instances: for additional details

— Transmission:

— TX_FIFO _STATUS.USED < TX_FIFO_CTL.TRIGGER_LEVEL
— Reception:

— RX_FIFO_STATUS.USED > RX_FIFO_CTL.TRIGGER_LEVEL

CXPl unit

C
CXPI channel _&?/1,4)

Trigger to P-DMA

CXPI_TX_TR_OUTYy i Channel

CXPI_RX_TR_OUTy i—| registers
cxpi_x_interrupts_y_IRQn <€

CXPIx_CMD_TR_INy +—

Trigger from TCPWM IP |
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Timeout detection

(infineon

> The timeout feature has the following configurations:

Timeout Detection:
header-header-response

Timeout Detection | Timeout Detection: Timeout Detection:

Selection header-header header-response

(TIMEOUT_SEL)

0 (OFF) No No No
1 No Yes No
2 Yes Yes Yes

> Timeout length? is configured in Thit
>  TIMEOUT_SEL=1: 2 Thits
> TIMEOUT_SEL=2: 3 Thits

1You must not set IBS>TIME_LENGTH.

Review TRM section
30.8.2.7 and Register TRM
for additional details

CXPI channel uses a fixed
oversampling of 400,
meaning 1 Thit is
equivalent to 400
samplings
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Power modes

> The timeout feature has the following configurations: Hint Bar
Start Review TRM section 30.6.3
? and Register TRM for
CXPI bus error or sleep event additional details
(internal directed or external via

out of reset

sleep frame) o These power modes are
CMD.SLEEP=1 by SW and module is in different from the device

Sleep mode <Id|e stete power save modes of the
P device

A

CXPI bus error or sleep
event Wake-up event Normal
CMD.SLEEP=1 by SW CMD.WAKE_TO_STANDBY=1 by SW mode
and module is in idle state

Standby mode >
Slave and PWM mode: Clock detected
ALL other modes: CMD.WAKE_TO_STANDBY=0

CMD.TX_WAKE_PULSE=1 by SW
send wakeup pulse on bus

Command ‘ Description
WAKE_TO_STANDBY Direct HW to wake up from Sleep mode to Standby mode
TX_WAKE_PULSE Direct HW to send wake-up pulse
SLEEP Direct HW to sleep mode
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Enabling CXPI channel &—/

> Each CXPI channel must be enabled by the CTLO.ENABLED bit

When the same bit is cleared, all registers are cleared except the control _ _
Review TRM section 30.6.4
and Register TRM for

registers " _
After it is re-enabled, the CXPI channel restarts from the Sleep mode additional details
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Oversampling &—/
> One CXPI bit length corresponds to 400 PCLK_CXPIx_CLOCK CH_ENy!

cycles _ _
. . ; ; . Review TRM section 30.4.1
> The sample moment is the sampling point at which the value of the received and Register TRM for
additional detalls

signal is detected for further channel processing
> The sample moment can be configured in CTL1.T _OFFSET

PCLK_CXPIx_CLOCK_CH_ENy ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

< Thit period

;: +—Tbit period
rx_filtered j) START bit j) Bit O

\ 4

oo d --”-- -

—
[ ]
[}
“Oversamp|e<—xxxxx§xxx—><—1—><—2—> 4—200-»54—201—»4—202—»4—203-» " €397 > 43989 €399> 0> 1>
counter” ' :
“falling edge” “sample
point”

1 A dedicated internal CXPI channel clock derived from the CLK_PERI, which would dictate the baud rate of the CXPI functionality.
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Noise filter

> IfCTLO.FILTER_EN =1, “rx_synced” is fed to a three-input median filter and
outputs the result as “rx_filtered”

PCLK_CXPIx_CLOCK_CH_ENy

002-25755 *C, 2022-08-17

CTLOI.FILTER_EN

‘O‘
rx_filtered l/ noise_filter_out| .
O« Filter

515

CXPI channel[i]

tx_synced

<

rx_synced

FF1

| FF2 | FF1

T 1

f

FF2 | FF1

t 1

P tx_out[i]

- x_in[i]

—  rX_in[i]
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Review TRM section 30.4.3
for additional details
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CXPI module block components L/

> CXPI test registers

- TeSt mOdeS Review TRM section 30.7

for additional details

>
% CXPI unit From/To
|IOSS/HSIOM
] Test
From PERI/PCLK AHB slave IF registers
A
CLK_PERI| — Cx,
W2
| K%
———=7 ]
PCLK_CXPIx_CLOCK_CH_ENy —» | ' | |
| : | : » CXPli_EN
Trigger to P-DMA Y | | I :
; Channel F—» [
registers 4—: Il—yl CXPIO
CXPI_TX_TR_OUTy i« g | CXPL P signal | »i CXPli_TX
CXPI_RX_TR_OUTy i« | controller router | -
cxpi_x_interrupts_y IRQn < | | I '
CXPIx_CMD_TR_INy +—» | | | :
FIFO , | : .
Trigger from TCPWM IP L _! L —— _|( CXPILRX
CXPI channel
|
[
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Test modes (1/2)

> Partial disconnect mode
— Loopback mode is done via the IOSS port pin structure

Review TRM section 30.7.2

— Connection between CXPI ch.[i] and CXPI ch.[CH_NR-1] for additional details
MCU Max channel number
(CH_NR)

tx_out]i] Pin
*r—>
pinm :l CXPI[il_TX

CXPI Channel [i]

tx_out
CXPI Channel [CH
[CH_NR-1] NR-1] Pin
—>
CXPI[CH_NR-1]_TX
rx_in
[CH_NR-1]

> Advantage
— The communication can be monitored outside the device
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Test modes (2/2)

> Full disconnect mode
— Full loopback mode between CXPI ch.[i] and CXPI ch.[CH_NR-1]

. ) ; Review TRM section 30.7.2
— There is no connection to port pPINS for additional details

MCU
CXPI 10 Signal Router

CXPI Channel [i] ek Pin
rx_in[i] CXPI[IL_TX
% -

CXPI Channel
[CH_NR-1] - Pin

CXPI[CH_NR-1]_TX

rx_in
[CH_NR-1]

> Advantage
— Test can be performed without any external transceivers or device
iInvolvement
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