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MIPI D-PRY

\ Imaging

Source: MIPI Alliance
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MIPI D-PHY 1148

DDR Source-Sync Clock

80Mbps to 4.5Gbps

V1.1: 1.5 Gbps

V1.2: 2.5 Gbps

V2.0: 4.5 Gbps

V2.5: 4.5 Gbps(STD. channel)
6.0 Gbps( Short channel)

< 10 Mbps
1 Clock Lane + 1 Data Lane
4 pins

10 pins (1 clock Lane + 4 Data lanes )




What is D-PHY ?
* It's a PHY standard for interfacing Camera (CSl) & Display (DSI)

Two modes of transmission
o High Speed (HS) and Low Power (LP)

Modes are mixed during the operation
o Transitions from LP to HS and back to LP on the fly

Maximum Data Rate

o High Speed mode: 80 Mbps — 4.5 Gbps
o Low Power mode: Up to 10 Mbps

Bus termination Low-Power signaling level (e.g. 1.2V)

> 50 ohms in HS singleend -~ |
o Hi-Zin LP cecelccccclcccmccccccccccccnccncccemcmccea TON S N TER_ __ __ -

HS common level
L f{ e.g. 200mV)

0 Volt - Reference ground




D-PHY Lane Module Functions

PPI
(Annex)
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D-PHY HS TX/RX Implementation

VREG
1
Dy | zp/2
—[k1 H k2 Dp F——T1— |
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2 ¢ Termination
'§ ! X Enable
o CHR-— - — Vi 1 4 b-
—[k4 Y[ K3 Dn . o $ Cei
Dn Z|D/2
A4
Example HS Transmitter HS Receiver Implementation Example




D-PHY LP TX/RX Implementation

1.2V

]

Pre-driver
(]

= =

— -
2 . LP-RX
T
; ' I — =
& |
<~
Example LP Transmitter Example LP Receiver
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D-PHY HS Data transmission

Clock Continue Mode
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D-PHY HS Data transmission

Clock Normal Mode
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Escape mode
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Better Probing

\ \ s Competitor's

\ 20 GHz Probe
P7500
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D-PHY Tx Test Solution

* Oscilloscope & Probes
o 6 Series MSO-4GHz and above /DPO70000C/DX/SX series
o TDP7708Probe /P77XX

 Conformance software
o D-PHY Tx: CTS1.2*

* Debug
o Pre-Recorded waveform analysis

* MIPI D-PHY Termination Board
o Dynamic termination based on mode




Probe Connection

6 Series MSO
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Tx Testing: Solutions
100% Support for all the tests as per CTS 1.2

Probes and probe tips to accurately make
measurements.

Automated test solutions with scripting capability
and reduced test execution times ~20* mins

Ability to terminate signals appropriately and
measure the dynamic Switching between LP & HS

No two MIPI devices are the same
o Variable Data Rates

o Up to 4 lanes of Data traffic

DUTID DUTO01
[+ Acquire live waveforms

() Use pre-recorded waveform files
Suite : Transmitter Version : CTS 1.2, Base Spec 1.2

Device Profile
Clock Lane Probing HS Data Rate (Gbps)

Clock Mode ‘
Normal E [ Disable Single Lane Popup

Continuous I
Test Mode

Normal LI

Normal

Escape I

Both [
Multi-Lane Clock Lane Sources

Selected Lanes SHkp 1@
Lane 1 Clkn |CH4 | ¥
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Test Group and Configuration
Escape mode LP signal: Group 1/2/6; HS signal: Group 3/4/5

D-PHY : Transmitter - CTS 1.2 Base Spec 1.2

i. i i i (+) Compliance Mode (| User Defined Mode
Global Settings

(#- Data Lanes Acquisition In Escape Mode with Data As Trigger

1.1.1 Data Lane LP-TX Thevenin Output High Level Voltage (VOH)

1.1.2 Data Lane LP-TX Thevenin Qutput Low Level Voltage (VOL) Clock Lanes Acquisttion In Escape Mode with Clock As Trigger

1.1.3 Data Lane LP-TX 15%-85% Rise Time (TRLP) i gz‘;(a[‘:n‘::iqﬁ:;: :Cw?t‘:sg:;(‘": igi :‘ Trigger

12 Datalaned BAXA9%-85%kall Tine (TELR) i Data and Clock Lanes Acquisttion In Escagp?e Mode with Data As Trigger6_1

1.1.5 Data Lane LP-TX Slew Rate vs. CLOAD Clock Lanes Acquisition In Escape Mode with Clock As Trigger

1.1.6 Data Lane LP-TX Pulse Width of Exclusive-OR Clock (TLP-PU |- Data and Clock Lanes Acquisition in Escape Mode with Data As Trigger§_3
1.1.7 DataLane LP-TX Period of Exclusive-OR Clock (TLP-PER-TX - Data and Clock Lanes Acquistion in Escape Mode with Data As Triggert_dto6

w-{] Group 2

w-{v] Group 3
o ggarpe Tansion |v
-{v] Group 5 Seffings
£

-] Group 6 Horizontal [RERITES Dp v|  LowerLevel(v)
Setftings | 0.05

< 4

Settings Upper Level (V)

Test Description Transition Greater Than |¥| [ 71

This group of tests (Escape Mode) verifies Delta Time (ps)
various requirements specificto DataLane LP |

signaling. The intent of the structure of this
Group is to facilitate performing a set of related
LP-TX measurements on a single Data Lane

Qualify Ocours  [¥ ]
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Test ID 1.5.4 Data to clock Skew — Eye Diagram

6-DJA mandatory for Eye Diagram plot

Reference Time

—Tserup—e—Th DLD_’E Y:Voltage Height1: Eye Diagram % Time
L—O.SUIINST ++
Tskew
CLKn
- 1 UlinsT >
-400ps -300ps -200p3 00ps O3 100ps 200ps 300ps
Tewkp !
Test ID 1.5.4 Toxewer Eye Diagram of Test ID 1.5.4 Tgxewrx)
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2) LVDS
- LVDS ELf
15
o EmMLTE
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What’s LVDS

LVDS: Low-Voltage Differential Signaling
Standards :
ANSI/TIA/EIA-644 (LVDS)

IEEE 1596.3 SCI-LVDS o
Driver l.' C._i_{/:?:lt:s
. (R s 4 g
i (&)
+ RIRAS A
- ITHEEIIE
o o 7
° E_HT_ =

NAT 2

“ERRET




LVDS Types

Point to Point
Multi drop Yes Yes Yes

Multi point Yes Yes

< 2Gbps < 500 Mbps

Application 5m-10m 20m-40m

< 500 Mbps

« ANSI/TIA/EIA-899 M-LVDS Standard

« |EEE 1596.3-1995 LVDS for SCI Standard
« JEDEC GLVDS Specification, Rev 1.0

« JEDEC SLVS (JESD8-13) October 2001
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M-LVDS

Dour+ RN+
DlN > i
Ry
LVDS
DRIVER Dourt- I l Rin- VDS
RECEIVERS
Rout Rout

LVDS% 7} 3¢ k1 26

& /> BAD!

A A
DI RO
Rt Rt
B B
RO DI

MLVDS
TRANSCEIVERS
DI RO

M-LVDS X T. 55 2

MLVDS
TRANSCEIVERS

RO DI RO
M-LVDS 42X 155 26

@
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Mini-LVDS

LLVOP
Input Video - > LLVO
mini-LVDS om —_—
|
/N |
- |
Timing {11 Column Drivers LLViP
Controller | | | _ .
AR > LLVi
| A IR | =
| LLV
|
e Row 1 ! LLVNP » mini-LVDS
LLVn
- I —— LLVNM
Row |—» Row 2 LLVCLKP
o > el 1 CLK Lane
LLVCLKM
> 3/4/5/6 data lane
R R - _>R|_v0
Column 1 Column 2 Columnm RLVOM )
|
|
Timing | .
Controller RLViP _
Right LVDS bus Left LVDS bus —> RLVI
RLVIM

TP1, POL

1

]
=

Ty 4 I v v Y v LR ¥ v RLVnP .
> RLVn
- o RLVAM
Source (Column) Drivers RLVCLKP
mini-LVDS Right and Left Buses > RLVCLK
RLVCLKM




.
e Hinixh Il

DRIVER Dout- Rin- RECEIVER
LVDS 5 I 55 6% B

Filter common-mode noise

Transmission line skew

Change DC bias voltage
Protect Driver from getting shorted
Prevent DC currents flowing

DC balanced signal

LVDS Driver

LVDS Driver

Zo=500

Zo=500

0.1 yF
-
TAVAYL

VWA

50 Q

50

Zo=500

Zo=500

S

]

VCC

10 kQ

5.7 kQ

A

VA

50 0

50 0

LYDS Receiver

LVDS Receiver
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Clock VS Data

LVCLKN
LVCLKP
Clock : Data =1:2
LVPi
LVMI
e Clock : Data =1:7




Test Challenge

- EBIFENAT
LVDS#pssss
- FHHRELNE
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TekExpress LVDS

SOLUTION OVERVIEW - TEKEXPRESS LVDS TX

Fully Automated Tx Solutions

Works on MSO/DPO70K and MSQO5/6

Supports measurement from Multiple LVDS

Standards

« Automatic MASK — Data Rate and MSV
» Generic Clock Recovery configuration

 Reference level and filter file selection.

Configurable Test, Test settings and Test limits

DUT ID [DUTO0T

+  Acquire live waveforms

Use pre-recorded waveform files

Device ‘Transmiﬂer |Y | Standard |LVDS |V | Version 1.0

Device Profile

[ Skip Scope Settings 55C
sscoff  |v|

Reference Levels

Clock Embedded 10% - 90% | ¥ |

Apply Limits For Measurement

Data Lane Probing

Single-Ended | ¥ |
Multi-Lane @

Selected Lanes
Lane1, Clock

D Use Switch Matrix @

29



TekExpress LVDS

MEASUREMENT SUPPORTED — ON DATA

Generic e D - e .
* Rise Time Transmiter - LVDS - Spee 1.0
« Fall Time e
- Data Width » '.
« Skew (Inter and Intra) | EW
Jitter ;.ﬂsw
« AC Timing/Eye diagram koo S Time
 Clock Data Setup Time e e
« Clock Data Hold Time "IE%BT
« Time Interval Error (TIE) s e
« TI@BER Test [;es;";;.l';
 DJ Delta and RJ Delta




TekExpress LVDS

MEASUREMENT SUPPORTED ON CLOCK

Generic
* Rise Time, Fall Time
* Frequency, Period
« Duty Cycle
Jitter ﬁﬁﬁﬁ nioe ime
 Time Interval Error (TIE)
° TJ@BER IIJE@ .
« DJ Delta and RJ Delta oo
SS ON
* MOd Rate Test Description
* Profile

* Frequency Deviation — Min Max

o .



TekExpress LVDS

SNEAK PEAK : MASK AND CDR

Built in Features:

- « Auto Mask Generation
|
- — IS - Clock Recovery
Results Real Time Scope MS058 ( GPIBS:: L::INSTR )
* Filters for Standards
Recordlength (M) [ 125 [ Average Acquisition Mode I|ke GV”: and GMSL2

Sample Rate (GS/s) [ 25

Mask Type

Auto v i

Clock Recovery Method )
[PLL Gustom Bandwidth-Type 2 | ¥ | ( A

[ Apply Filter 1 [None

[ Apply Filter 2 [None

Auto Mask, Clock recovery and Filters are key differentiators for us

32



TekExpress LVDS

MASK AND CDR CONTD.

Heragon | v
[ o W o
[ o W o

[_oc2s W[ 0125 |
[oss W0 |

Constant Clock - Mean

Explicit Clock Edge

PLL Custom Bandwidth-Type 1
PLL Custom Bandwidth-Type 2

0.72

Auto Mask :Generation based on Shape, Data Rate and Voltage levels
Mask Shape Supported: Diamond, Hexagon and Octagon
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LVDS RX solution

AWG5200
8 CHANNELS --

=

FLEXIBILITY

Cleanest Signal
o Industry’s best combination of sample rate and vertical resolution

o 16 bits of resolution
o 10 GSI/s
o Extremely low noise floor

o Build reliable setups with pre-calibration and pre-compensation
software

- Massively Scalable

o Bestin class! - Up to 8 independent Channels/unit at a low
cost/channel

o Multi-unit synchronization:

Dual LVDS Bus: 1 CLK + 7 Data

& = OEEE
o e e e @ e e e @

-0 &8 68 90

10 Gsamples/s sample rate

16 bit vertical resolution

2 GHz (-3 db) bandwidth, usable to
4 GHz

2 GSamples/channel memory

-70 dBc SFDR (In-band, 10 GS/s,
DC-1.25 GHz)

1.5 Vp-p Diff @ 2 GHz

-85t0 +10 dBm @ 10 MHz to 2 GHz

EEonoe | v |l
(& fan e J ) -
CEEE
I 1 .

!
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Pattern Editor Plugin

* Import .txt pattern files

 Create, edit, and play out
pattern signals

* Apply impairments: Skew,
Periodic Jitter, Amplitude

 Create Batch of Data
Patterns for easy stress
testing




LVDS Video Plugin

* Import .omp files

el(ronix

» Create static video
test signals for LVDS [l i :
display testing.

@® Compile only
© Compile and assign
(0 Play after assign

Channel Assignment

Waveform

® Clock

* VESA/JEIDA for 6, 8,
10-bit signals

B Clock (Inverted)

® Datalane 0

@ Datalane_0 (Inverted)

e data into text file Y & Datalane 1

@ Datalane_1 {Inverted)

B Datalane 2

@ Datalane_2 (Inverted)

® Datalane 3

@ Datalane_3 (Inverted)

Sampling Rate

@ Auto Calculate v




RX Test demo

e L ANW N )T

-




Thank You!
g AR
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