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Introduction
● D‑PHY lanes switch between Low‑Power (LP, 

single‑ended) and High‑Speed (HS, differential) 
electrical levels and states.

● D-PHY lanes are operated in three modes — 
Control (LP idle/stop), High‑Speed bursts (data), 
and Escape (ultra‑low‑power commands). 

● Lane states: E.g., LP‑11 stop/idle, LP‑00, LP‑01/10, 
HS‑0, HS‑1). Lane levels refer to the electrical 
signaling: low‑power single‑ended levels (DP or DN 
pulled high/low relative to ground) and high‑speed 
differential levels (DP/DN differential pair toggling). 
A lane is physically in Control (LP) when idle and only 
enters HS during bursts of high‑speed differential 
signaling.
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start of transmission (SoT)
● The transition from a stop state 

(LP-11) into high-speed (HS) data 
transmission mode takes two 
steps. The clock lane (cl) enters 
HS clock mode before the data 
lane (dl) enters HS mode.
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end of transmission (EoT)
● At the end of a High-Speed Data burst, a data lane 

leaves High-Speed (HS) transmission mode and 
enters the stop state with an End-of-Transmission 
(EoT) procedure.
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continuous clock mode
● Both the CSI-2 and DSI specifications support a continuous clock mode.  
● For continuous clock behavior, the Clock Lane (CL) remains in high-speed 

mode generating active clock signals between HS data packet 
transmissions.

● For non-continuous clock behavior, the CL enters the LP-11 state 
between HS data packet transmissions. 

● Continuous clock mode allows for higher data rates, because the timing 
overhead of exiting and reentering HS-mode on the clock lane is 
eliminated.
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D-PHY Testbench in XSim
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Platform
● Library: Xilinx MIPI TX and MIPI RX detailed in the official PG202 document.
● Vivado Version: 2025.2.
● Testbench Language: Verilog-2001.
● Simulation: XSim (Vivado Simulator).
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https://docs.amd.com/r/en-US/pg202-mipi-dphy/


D-PHY v4.3
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Write Verilog (*.v) for simulation
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D-PHY Testbench in XSim
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D-PHY Testbench in XSim
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XSim Passed: ≥ 15 HS packets are collected!
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XSim Passed: ≥ 15 HS packets are collected!
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XSim Passed: NO error message!
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D-PHY Testbench in XSim The test pattern for generated TX HS data is defined in 
dphy_hsdata_gen.v, and such a sequence is 0xAA S4, 0x55 S30, 0x33 S30, 
0xF0 S30, 0x7F S30, 0x55 S30, 0x33 S30, 0xF0 S30, 0x80 S30, 0xAA S2.

17→HS data for lane#0



D-PHY Testbench in XSim The test pattern for generated TX HS data is defined in 
dphy_hsdata_gen.v, and such a sequence is 0xAA S4, 0x55 S30, 0x33 S30, 
0xF0 S30, 0x7F S30, 0x55 S30, 0x33 S30, 0xF0 S30, 0x80 S30, 0xAA S2.

18→HS data for lane#0



D-PHY Testbench in XSim The test pattern for generated TX HS data is defined in 
dphy_hsdata_gen.v, and such a sequence is 0xAA S4, 0x55 S30, 0x33 S30, 
0xF0 S30, 0x7F S30, 0x55 S30, 0x33 S30, 0xF0 S30, 0x80 S30, 0xAA S2.

19→HS data for lane#0



D-PHY Testbench in XSim
The data (dl_rxdatahs_r) received by D-PHY Rx should also be verified. The 
received dl_rxdatahs_r[7:0] (on data lane #0) triggered by the clock rxbyteclkhs is 
compared with the expected hs_gen_data[7:0].
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Application

GMSL camera → FPGA (MIPI) Connection
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MIPI

● MIPI (Mobile Industry Processor Interface)
● CSI (Camera Serial Interface)
● DSI (Display Serial Interface)
● CCI (Camera Control Interface) is a subset of the I2C protocol.
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MIPI CSI-2 Rx
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Document: PG232
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MIPI CSI-2 Rx
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https://docs.amd.com/r/en-US/pg232-mipi-csi2-rx


How to map a GMSL camera → FPGA (MIPI) connection?
● Camera side: A GMSL camera contains a serializer that packages sensor 

output into a GMSL SerDes stream and sends it over coax/FAKRA/UTP. 
Power and control (I²C/MDIO) can be carried on the same cable in many 
implementations.

● Receiver side (near FPGA): The GMSL deserializer translates the 
long‑reach SerDes into a standard CSI‑2 interface the FPGA can consume.
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How to map a GMSL camera → FPGA (MIPI) connection?
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