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▪ The Main Board PCB is under development. All the other parts of the system are pre-defined and 
modeling data is available.

▪ Your task is to ensure the signal integrity of the camera video interface based on the MIPI D-PHY 
CSI-2 v1.2 camera link specification (mipi_D-PHY_specification_v1-2.pdf) and to define the 
routing directives for the Main Board. 

▪ The diagram below describes the simplified architecture of a Video Processing Unit 
implemented using a System-on-Module based on NXP® processor technology which is 
connected to an external MIPI CSI-2® camera module.

1



TIEplus 2021 

› Requirements:

A. Define the PCB  stack-up and layer allocation for the Main Board using the material Isola IS400. 
Material data is available here: https://www.isola-group.com/pcb-laminates-prepreg/is400-laminate-and-prepreg-isola-group/
Base specifications: 6 layers (1 layer must be PWR), 1.2mm total thickness, only PTH via.

B. Define the routing directives for MIPI CSI-2 interface on Main Board including maximum routing length.

C. Choose board-to-board connector for optimal differential signaling performance based on the available 
options (i.e. Hirose FX18, Hirose FX23 or Samtec ERM-ERF). 

D. Perform channel transient simulation. Evaluate eye diagram performance at the receiver.

E. Perform channel differential TDR simulation. Evaluate differential and common-mode impedance profile.

F. Perform channel S-parameter characterization. Evaluate compliance to frequency-domain requirements based 
on D-PHY specifications.

G. Generate complete channel touchstone file.

› Operating conditions:

• Bit rate: 1.2Gbps / lane (CLK freq =  600MHz)

• IC Temperature Range: -40..125oC
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Notes:
• Only forward-channel high-speed mode data transmission will be considered in the transient simulation.
• Transient simulation must be performed across all IBIS PVT corners.
• Channel =  complete interconnect path from driver to receiver, including main board modeling based on maximal routing directives.

https://www.isola-group.com/pcb-laminates-prepreg/is400-laminate-and-prepreg-isola-group/
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Routing directives needed

Camera Board
S-param model
CamPCB_mipi.s20p 

HS Signals

CMOS Sensor (Driver)
TIEplus_CMOS_sensor.ibs

Flexible Printed Circuit (FPC)
ODB++ data
Ansys EDB

ZIF Connector 
Hirose FH41-28S-0.5SH
FH41-28S-0.5SH.s16p

Board-to-board connector (B2B)
Available options
• Hirose FX18
• Hirose FX23
• Samtec ERM-ERF

NXP System on Module (SOM)
SoM_MIPI_CSI2_HFSS.s20p

IMX8QM SoC (Receiver)
IMX8QM-IBIS.zip

CLK Line

4 x Data Line 

▪ The diagram above presents the signal flow as well as the modeling information provided for each 
interconnect and I/O block.

▪ All relevant modeling details are presented in the following slides.

▪ The Main Board outline and SoM placement are not fixed, therefore the MIPI CSI2 routing directives 
should be defined  based on the maximum length, while maintaining specification compliance.
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›Camera PCB  
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Camera MIPI Sensor Pinout
=======================
B10        CLKN             
A10        CLKP               
B8         DATA0N            
A8         DATA0P            
B9         DATA1N                
A9         DATA1P        
C11        DATA2N          
C10        DATA2P         
B11        DATA3N         
A11        DATA3P 

Simulation model: 
tieplus_cmos_sensor.ibs 

Connector Pinout for MIPI signals
=====================================
13 GND GND
14 D0- Data Output
15 D0+ Data Output
16 GND GND
17 D2- Data Output
18 D2+ Data Output
19 GND GND
20 CLK- Clock Output
21 CLK+ Clock Output
22 GND GND
23 D3- Data Output
24 D3+ Data Output
25 GND GND
26 D1- Data Output
27 D1+ Data Output
28 GND GND

ZIF Connector: Hirose FH41-28S-0.5SH

Simulation model: 
FH41-28S-0.5SH.s16p

Camera Sensor: TIEplus CMOS

! Port[1] = CLK_N_IC_B10
! Port[3] = CLK_P_IC_A10
! Port[5] = D0_N_IC_B8
! Port[7] = D0_P_IC_A8
! Port[9] = D1_N_IC_B9
! Port[11] = D1_P_IC_A9
! Port[13] = D2_N_IC_C11
! Port[15] = D2_P_IC_C10
! Port[17] = D3_N_IC_B11
! Port[19] = D3_P_IC_A11

! Port[2] = CLK_N_X1_20
! Port[4] = CLK_P_X1_21
! Port[6] = D0_N_X1_14
! Port[8] = D0_P_X1_15
! Port[10] = D1_N_X1_26
! Port[12] = D1_P_X1_27
!! Port[14] = D2_N_X1_17
! Port[16] = D2_P_X1_18
! Port[18] = D3_N_X1_23
! Port[20] = D3_P_X1_24

Camera PCB

Simulation model: 
CamPCB_mipi.s20p
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› Flexible  Printed Circuit

› The FPC CAD data is available in ODB++ and Ansys EBD 
formats (folder FPC_cad_data).

› The FPC model must be extracted using appropriate EM 
solver techniques for later use in the channel simulations. 
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FPC stack-up

FPC Routing

FPC Outline
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›Board-to-Board Connector Selection
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OPTION 1: Hirose FX18 OPTION 2: Hirose FX23 OPTION 3: Samtec ERM-ERF

Simulation model: 
FX18_H10mm_GSSG_rev1.s16p

Simulation model: 
FX23_H15mm_GSSG_rev0.s16p

Simulation model: 
ERM8+ERF8.s40p



TIEplus 2021 

› System-on-Module
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! Port[1] = J5_MIPI_CSI1_CLK_P_T1
! Port[2] = J5_MIPI_CSI1_CLK_N_T1
! Port[3] = J5_MIPI_CSI1_DATA0_P_T1
! Port[4] = J5_MIPI_CSI1_DATA0_N_T1
! Port[5] = J5_MIPI_CSI1_DATA1_P_T1
! Port[6] = J5_MIPI_CSI1_DATA1_N_T1
! Port[7] = J5_MIPI_CSI1_DATA2_P_T1
! Port[8] = J5_MIPI_CSI1_DATA2_N_T1
! Port[9] = J5_MIPI_CSI1_DATA3_P_T1
! Port[10] = J5_MIPI_CSI1_DATA3_N_T1

! Port[11] = U15_MIPI_CSI1_CLK_P_sball_0_T1
! Port[12] = U15_MIPI_CSI1_CLK_N_sball_0_T1
! Port[13] = U15_MIPI_CSI1_DATA0_P_sball_0_T1
! Port[14] = U15_MIPI_CSI1_DATA0_N_sball_0_T1
! Port[15] = U15_MIPI_CSI1_DATA1_P_sball_0_T1
! Port[16] = U15_MIPI_CSI1_DATA1_N_sball_0_T1
! Port[17] = U15_MIPI_CSI1_DATA2_P_sball_0_T1
! Port[18] = U15_MIPI_CSI1_DATA2_N_sball_0_T1
! Port[19] = U15_MIPI_CSI1_DATA3_P_sball_0_T1
! Port[20] = U15_MIPI_CSI1_DATA3_N_sball_0_T1

Simulation model: SoM_MIPI_CSI2_HFSS.s20p

B2B Connector Side IMX8QM IC SideMCIMX8QM-CPU: i.MX 
8QuadMax Multisensory 

Enablement Kit 

Additional info from NXP:
https://www.nxp.com/design
/development-boards/i-mx-
evaluation-and-development-
boards/i-mx-8quadmax-
multisensory-enablement-kit-
mek:MCIMX8QM-CPU

SoM PCB

Simulation model: IMX8QM-IBIS.zip

IMX8QM
IMX8QM CSI1 Pinout
======================
BJ17  MIPI_CSI1_CLK_P          
BH16  MIPI_CSI1_CLK_N  
BJ19  MIPI_CSI1_DATA0_P             
BH18  MIPI_CSI1_DATA0_N   
BJ15  MIPI_CSI1_DATA1_P 
BH14  MIPI_CSI1_DATA1_N   
BJ21  MIPI_CSI1_DATA2_P             
BH20  MIPI_CSI1_DATA2_N              
BJ13  MIPI_CSI1_DATA3_P                
BH12  MIPI_CSI1_DATA3_N 

https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-8quadmax-multisensory-enablement-kit-mek:MCIMX8QM-CPU

