mi /el MIPI® CSI-2 SLAVE LVDS/D-PHYs IP
Mixed-Signal Excellence MXL-DPHY-CSI2-RX-T-028HPC+

1 Features

DPHY
e Consists of 1 Clock lane and up to 4 Data lanes
Supports MIPI® Alliance Specification for D-PHY Version 2.1

e Supports both high speed and low-power modes
e 80 Mbps to 1.5 Gbps data rate per lane in D-PHY mode
e 10 Mbps data rate in low-power mode
e Low power dissipation
e Testability support
LVDS
e 75MHz in 8 bits mode and 85.7MHz in 7 bits mode clock support
e Consists of 1 Clock lane and up to 4 Data lanes
e Up to 0.6 Gbps per lane
e Up to 2.4 Gbps data throughput
e 7/8 bit programmable serial data transmitted per pixel clock per cannel

2 General Description

The MXL-LVDS-DPHY-CSI2-RX is a high-frequency low-power, low-cost, source-
synchronous, Physical Layer supporting the MIPI Alliance Specification for D-PHY v2.1,
which is backward compatible with MIPI Specification for D-PHY v1.2. The IP is
configured as a MIPI Slave optimized for CSI-25™ (Camera Serial Interface) applications.
The High-Speed signals have a low voltage swing, while Low-Power signals have large
swing. High-Speed functions are used for High-Speed data traffic while low power
functions are mostly used for control.

The MXL-LVDS-DPHY-CSI2-RX is a high performance 4-channel LVDS Receiver
implemented using digital CMOS technology. Both the serial and parallel data are
organized into four channels. The parallel data can be 7 or 8 bits wide per channel. The
input clock frequency is up to 75MHz or 85.7MHz. The Receiver is highly integrated and
requires no external components. Great care was taken to ensure matching between the
Data and Clock channels to maximize the receiver margin. The circuit is designed in a
modular fashion and desensitized to process variations. This facilitates process migration,
and results in a robust design.

Subject to change Without notice Mixel, Inc. P.30f54
Proprietary & Confidential 97 East Brokaw, San Jose, CA 95112 Rev 0.2
Ph.: (408) 436-8500, Fax: (408) 436-8400
WWW. .com



	1 Features
	2 General Description
	3 Block Diagram
	4 Deliverables
	5 Pin Description
	5.1 Analog IO ring pins
	5.2 Global Pins
	5.3 DMI Pins
	5.4 PPI Pins
	5.5 Scan Pins
	5.6 BIST Pins
	5.7 Termination Calibration Pins

	6 MIPI Overview
	6.1 High-Speed Receiver (HS-RX)
	6.2 Low-Power Receiver (LP-RX)
	6.3 Input Characteristics

	7 LVDS Overview
	7.1 Functional Description
	7.2 LVDS AC Timing Diagram

	8 Operating Modes
	8.1 DPHY High-Speed Receive at the Slave Side
	8.2  DPHY Low-Power Data Reception

	9 Electrical Characteristics
	9.1 Technology Specifications
	9.2 HS-RX Specifications
	9.3 LP-RX Specifications
	9.4 DC Specifications

	10 D-PHY Programming
	10.1 High-Speed Settle Timer

	11 PLL Modes and Programming
	11.1 PLL Block Diagram
	11.2 Functional Description
	11.3 PLL Divider Tables

	12 Static Timing Analysis Guidelines
	12.1 High Speed Reception Mode
	12.2 Control Mode / Escape Mode

	13 Test Modes
	13.1 HS-RX EXT-LB test
	13.1.1 Description

	13.2 RX-DC Test
	13.2.1 Features
	13.2.2 Description

	13.3 HS-RX-SEQ Test
	13.3.1 Features
	13.3.2 Description

	13.4 HS-RX-SEQ PRBS Test
	13.4.1 Features
	13.4.2 Description

	13.5 HS-RX Test
	13.5.1 Features
	13.5.2 Description

	13.6 Test Mode Inputs
	13.6.1 D-PHY

	13.7 Debugging
	13.8 Scan Mode
	13.9 TEST_ENBL Bus Description
	13.10 Termination Trimming
	13.10.1 HS-RX Termination Trimming


	14 PHY Integration
	15 Power on and off Sequence
	15.1 SLAVE Configuration
	15.2 LVDS Power on Configuration
	15.3 LVDS Power off Configuration

	16 Package Considerations
	16.1 General Package Considerations
	16.2 BGA Package Considerations

	17 PCB Considerations
	18 Interconnect Specifications and Channel Support Guidance
	18.1 D-PHY Channel Specifications
	18.1.1 Differential Insertion Loss for Data Rate > 1.5 Gbps and ≤ 4.5 Gbps
	18.1.2 Differential Reflection Loss for Data Rate >1.5 Gbps and ≤ 4.5 Gbps


	19 Revision History



