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I LIz
MIPI ® ¥ fift DL = p

= MIPI AllianceldMobile Industry Processor Interface AllianceZ &9 %

s ENALEBAOTOEVHERYTISILDAVETI—ADI VT IV
EETDNERZEBELI=72547X

= MIPIRR#ETIE. TRy Y EAAS TARTLA . RF.GPS A —T 174 %
EDARITT—REIRTE

= 45 [ZMIPI D-PHYRRBE TIEZAATGOTART LA EDA U ZTT—ADY)IE

JBZEiRTE
— TARTLAEDAFT7—X-TOR3JLIZDSIFRE (Display Serial
Interface) ICTIRE
— HAASEDART—X-TORIJLILCSI-28R#& (Camera Serial Interface-
2) [CTHRE

= MIPI M-PHY R TIIRFPIZVYL 1 AEYEDAF3TT—AEBRETIC

ANT-YEEZRTE
— 7Akr3JLIEDIgRF, UniPro, UFS, LLI%E

= TektronixI&MIPI Alliance® Contributor A2 73—
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MIPI D-PHY

T __ D-PHY

RFI
GPS C
Bluetooth / FM DigRF DSI [ DSI )
Display ]__ Display
Driver IC
Microphone
SLIMBUS
— -
MEMS BIF
DRAM Mass Storage
CSI = Camera Serial Interface
DSI = Display Serial Interface
Mobile Platform SLIMbus = Serial Low-power Inter-chip Media Bus
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MIPI D&
RFRENAIL-TSYRTAH—L O

Disptay

. - —_— D-PHY/M-PHY based
. ——  SLIMbus
5 ——  SPMI/RFFE
D-PHY M-PHY UFS : Universal Flash Storage UniPort : UniPro + D-PHY or M-PHY
(*) Transferred to IEEE

(**) Liaison with JEDEC
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. MIPI D-PHY DI

MIPI D-PHY[E., EXftHEEOH-ME

LAV T, €D LIS

Display Serial Interface(DSI|)+>Camera Serial Interface(CSI-2)
KREDTORIILHIEET S,

ovyy 1Lb—r + 1L—2UEDT—4%2-L—V

Clock
Multiplier

Unit

r
1

|
Ref Clock
Controls

2

APPI| = Abstracted PHY-Protocol Interface (complete PHY, all Lanes)

PP

_________________________________

D-PHY

Master Clock Lane Module ;

= PHY Protocol Interface (per Lane, some signals can be shared with multiple Lanes)

D-PHY
Master Data Lane Module

f D-PHY
| Slave Clock Lane Module

D-PHY

PHY
Adapter

Layer

D-PHY
Master Data Lane Module

Slave Data Lane Module

E D-PHY

PHY '

Master Side

Slave Data Lane Module

®

PHY i
Adapter |!
Layer ||

Slave Side

2Data Lane PHY®#& R fl
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I MIPI D-PHY#I &

« RRKAT—H-L—2 + 1y L—IZ&kBEiE
= HL—DHmRKRKT—E2L—F
— HSE—FIX80 Mbps ~ 1Gbps
— LPE—KIZ10 MbpsLL F(EICaAXURDEERENT—2sELHY)
= HS{EFDTr/TH(20-80%iL £ VYEFRE/IL T YR (E & /N 150psERTE
= EE5AKIE HSELPOKE—RTELS
— HSE—FIZLVDSTC#JTLTGNDIZ50 Q #Rim (ZE1100Q)
— LPE—KIFRIGEIRELDOL VT LT FENME
= WARMEEFE-IEFRARIGE
RIEDE N REETA AT LA OENEBREENATDEFERIZLY
ADatalb—>+ 1ClockL— kDA EZ TLVET,
F1-. HSE—F T1GbpsiE., LPE—F T10MbpstE DIREFHIN TLVET,
HEOESBREEILICRIIT=ERZENITHONTLVET,
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II\/IIPI D-PHY# 2

HSE—RELPE—FAFT A FIVIITER
Low-Power signaling level (e.g. 1.2V)

Max LP-RX High

Minimum LP-RX Low threshold

HS diff. swing (e.0. 200mV)

R "'"f"'ﬁﬁwﬂ"ﬂmfe'

0 Volt - Reference ground
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D-PHY Tx{E&L "I

1.3V

LP “=ua

VDI L, P

\ / .
X W S
N\ N7
* ry Wik
880mV
LF Threshold
Regior
1.2V
W
550mV
Works
270mV 1 Max Voo 250mV
AT s LP %
HRSE:'J;T HS Vi ‘
° Ranae A 140mvf>< v 150mv
Min Voo v i s 'T L P "

HSE—F(EEIER)

LFP Single-ended Signalina
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D-PHY Rx{E&LA~NJL

— x - Vonmax 1.3V
LP-RX Input High
— v - Vi 880MV
LP-RX
Threshold Region
— - - ViLmax  550mV
, —f — — Vs 460mV

= Vewrxocmax  330mV

LP-RX Input Low HS-RX HS-RX
Common
Input Mode
Range Input Range _v 20mV
Z0mV CMRXDC MIN
- — e \VILHs
. o b vy
N HTI-"“
Low Power High Speed Receiver
Receiver
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I Tx Data Lane @ HS/LPE#2A(Z5

Dp/Dn +«— T px——*1THsPrREPAR e+ THSZERO—™* T HS-SYNG—*] g
4 isconnect
/ \ TN\ Terminator /_
-VIH(min)
-VIL{max}
e it O OOEDO00d DOOOOD’HH_”_/
Vier(tax) Ly L N f———//—
\ﬁ/ /_A_T_/IL,J - |
T . n S(Tlapture | ™
D-TERM-EN , 1°" Data Bit +—ThHeskip— LP-11
LP-11 LP-01 .—L'PI'-UU ] Teor
ST <~ THs-TRAIL Ths

TreoT (30% to 85% MDTH/Tf )IEX35nsLLTR
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Tx Clock Lane @) HS/LPE#4A

—_— »
=20

Clock Lane Disconnect
Dp/Dn H,f Terminator
/ I-"f
e——TiokposT—H¢——TeoT——— it \ \ «—TciksETTLE—]
VIH{min) — l— Tepxmizs .-" 4 Tl Termend]
—"Uluma){} ] T I| i |I T I| I| T II |
yp(eeepeeemun N I8 T4 0al
[ | I I N, fl |
—TcLk-TRAL— Ths pxiT——»+—T | px—H4TcLerrepare
Data Lane Disconnect T\ py—»leT »
Dp/Dn ;’r Terminator LPX HE-PREPARE
/ I ! ) IJ I / \ /)
VIH(min) /
| N N

“VIL{max} |

*+—Thsskip—>!

T
/1
|

[

i ¥ =

[ 5 [

! Iy

- Torermen—

*«—T HsSETTLE—>
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I LPDT

= LPDT(Low Power Data Transmission) Tl&. L —/\HhDpé&Dnd
EXORT/OVIEB4A

= Trep/Tre (TX LP Data®15% to 85% Tr/Tf ) [£25nsLL T

\ M A A A N
Y ~ ' Y '
Escape LPDT First Data Byte Pause: Second Data Byte gyt
Mode Command 01110101 Asynchronous 11010000 Escape
Entry no transition

LP Clk = EXOR(Dp,Dn)

ATAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYA e AVAVAVAVAVATAVATAS
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II\/IIPI DSIND:RIE =

= Multi Data Lane {53

\

LANE 1: ( SoT X Byte 0 X Byte 4 X Byte 8 )( Byte N-9 X Byte N-5 X Byte N-'IX? EoT )
I x ; AT A — |

Data Lanes 2, 3 & 4 finish 1 byte earlier than Data Lane 1

7\

! ! ; ; - /i/
LANE 2: ( =2l X Byte 1 X Byte 5 X Byte 9 )f(Byte N-8 X,.-iayte N-4 X EoT ) LPS
LANE 3: ( SoT X Byte 2 X Byte 6 X Byte 10,-");: jz( Byte N-?f;"X Byte N-3 X EoT ) LPS
P : — — i e — — ,?\
\ i ‘, .:": ‘f \ SR ‘l" V E i/
LANE 4: ( SoT X Byte 3 X Byte 7 X Byte 11 ):f ( Byte N-6 X Byte N-2 X EoT ) LPS
j | P ! _l\“-
KEY:
LPS — Low Power State SoT - Start of Transmission EoT — End of Transmission

4T —3 - L—U R DEIE
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MIPI DSI®DHE

= DS|I OV /N yk-DJD4—T vk

g N
O e~ lolol= SlS| U
o
LPS [SoT| = | 22 |O| &8 =|1=| 2% |[EoT|LPs
O o O | A YR <
= S8 O
T A N 4
32-bit 16-bit
PACKET PACKET
HEADER FOOTER
(PH) | (PF)
PACKET DATA (Payload):
S,q—Kksn vk« — 7w Length = WC * Data Word size (8-bits)
- DSI <3 I\ /\/7-‘JI\ 771- V\Jl\ No value restrictions on data words in Payload
O o —
|l ol o | K
LPS |SoT| & | € | € | O |EoT|LPS
Slolao |
N g
PACKET
HEADER
(PH)
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MIPI DSID:RIEE

BEHIN\NTYRDHSIEE

@@@e@@@ N

Separate Transmissions

LPS - Low Power State SP - Short Packet
SoT - Start of Transmission LgP — Long Packet
EoT - End of Transmission u_.
LPSTIZZEE1100 Q i
BT YD EFEHSIEE gyisn EEEE jjtfcv?é
N~

Slngle Transmission
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MIP| CSI-2MD:RHIE=

= CSI-2 AVY Nk -TJx—T vk

= Y| @ N L
LPS [soT| s | ©2 |ols |8 |8|¢ S| == |3| 28 |EoT| LPs
I -= Dlc | ©| ©| o e e © 9
0 o o o 0o T | O |®|® T
= 0| |o|ao &)
32-bit PACKET DATA: 16-bit
PACKET Length = Word Count (WC) * Data Word PACKET
HEADER Width (8-bits). There are NO restrictions FOOTER
(PH) on the values of the data words (PF)

= CSI-2 a—bk-/\Nryb-TJF—< vk

a| 3
LPS | SoT % o= 8 EoT | LPS
Q ©)
=

AN J
h

32-bit SHORT PACKET (SH)
Data Type (DT) = 0x00 — OxOF
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MIP| CSI-2M:iHIE

il

BEHBUN YR DHSIEE
Short Long Long Short
Packet Packet Packet Packet

St , A . /_\ ) N \ A ac /
@@@ LPS (STXPH DATA PFXET@ﬂXPH DATA | PFYET LPAS SSTXSPXEQ

LPS — Low Power State ST — Start of Transmission
ET — End of Transmission

LPSTIZZE)100Q #Rim M
Vet KBEEE HELS
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2. MIPI D-PHYAIEVY) 21— 3>
IWBELASORA—T ORI REEIH X ?

- EET URIES IR
= BIRBBEEBTRAE ARRIIERKETFHESRKICEIYERK

- TREOEXREE KR (&RE) =Evh-L—FNRZ) .72 ; 5
f5l: 1GbpsDi5zE500MHz — >

2.0ns (500I\/IH12)

» AWETIISRERBEETCOHIENB R 1.0ns(1Gbps)

— (LI EYBFETr(20-80%) HEH—
o ——EER# (fKnee)*=0.4/Tr
e 3%BENTOILYRRBAIEIZIX.

BREEE=1.4 x fknee NER SO
1Gbps/L—>T Tr=150ps &9 5& A

- EAKJK : 500MHz ]
. EIWAM : 15GHz O Th i am et
- #5mFK : 2.5GHz | L 0 mas
« fKnee=2.67GHz w 3w 5w o —
HE2Z B R B8 = 3.74GHz
(59%BI R >TKnee X 1.2 3.2GHz) o4 amedne
His)=om (s +wpy)*(s+ @32)
* BB R AR T B4, 51/ Howard Johnson and Martin Graham, /" High- $§i§§1§ s o
Speed Digital Design: A Handbook of Black Magic_/, p.2. Prentice Hall, 1993 Apc = de gain
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DPO7000C!)—X&TDP35008 T R—J

y

DSA/DPO70000C!) —X EP7340ARI TO—T

e e LB EHNY St e | e Ja—7-
DSA/DPO72004C 20GHz 17ps
100GS/s@2F ¥4Il
DSA/DPO71604C 16GHz 21ps
50GS/s@4F ¥ 1)L
DSA/DPO71254C 12.5GHz 23ps
TekConnect
DSA/DPO70804B 8GHz 33ps
DSA/DPO70604C 6GHz 43ps 25GS/s@4F v )L
DSA/DPO70404C 4GHz 65ps
DPO7354 3.5GHz 95ps
40GS/s@1F ¥ IL
DPO7254 2.5GHz 100ps 20GS/s@2F x> JL TekVPI
10GS/s@4F ¥ ARIL
DPO7104 1GHz 200ps
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Opt.D-PHYTX
REESHEEEIT AR

= Opt.D-PHYTX (D-PHY BEhRIE#EEE)
 D-PHYRBEEMHZEEHENRE
— FRICIZITEKEXP (B TSA TR TARYIRDTT7 TekExpress) BNihE
- DPO7000C, DPO/DSA/MSO70000CY)—X DA T ay

8 TekExpress MIPI Automated Solution (Evaluation Version) {Untitled)

= D-PHYTXDHE R
H—VILERE. BIESEEIEEL SO BE

o ERHFTDD-PHYRHE (v1.0)[ZHEH
 RFDCTS (V1.0)IZEE 1 oo s

— UNH Conformance Test Suitel Z#E#L O T p——
o W)—#EICKDBEER.BESIL—TER | o R—
. HRAL-YIYM YIYMEDHRE (on the fly) - o

e TFTRAk-LAR—Fk - —
—  BIEEDOEBAA—D
—  Pass/Fail <) (x— U D M)

e ERETANEZm/NMERIZ 3.5GHz(DPO7354C) h i A BE
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D-PHYTX DBIEFHERLR—

« EEMGTAR-LAR—k
— Pass/FailtyF <) &
— BTANZIBIFTET—0D
— BTAMNEFDRKMERERZ B ‘-
DY, e

Tektronix
~ — i F
— — / , B D-PHY T itter Signal Characteristics Test Report
uTwcowto Devico TypesOPMy CTS Version : C15 098 (Bass Spec 10)
o > DtelTime : 582010 855 Execution Time : 20 Min Overall Compliance Mode : ¥
Ouarall Tast Rasult
—
mn D , \ Scope Modsl: MSODSSS Soepe SeralMumber: Q00003 SespeFMVersoa:S108ULDIL PO FachoryCalbention - BASSRASS
Erote Medsl | 1 Probe Seral Numbsr : A Teidxpreas Verson ML 02038, Framework: 135,181
[Pata Lone |P-TY Theesin Outesd]  __, | 7. 1 | 0068
1.1.1 Data Lans LP-TX Thavanin High Ll Wiligge DF - - votsf - 1 M
Qutput High Level Volage (VOH) fata Laoo LP-TX Thewenin. Qutesdd . 1 y 13 | Doed N
High Level Voliage D _ V0116
[oata Lans LP-TX Thevenin Gutpsd] -
1.1.2 Data LPTETH in w L i o 50 B.00E+00 0 58,42 = - o
Qutput Low Level Voltage (VOL) Dats | u'lr.Ll"-:" Thenserin Qul 8 00E+00 =80 )
g Livt Vot gou DY
) [_Data Lans Fise Tma 0F__| - 1 05E+01 <75 | taar |
113 Data Lans s Time | — 8 e A0SEHDT <% | us | ™ e |
. [_Data Lane Fall Tima DF | . 1ME+01 <78 | wWEs | N
104 Data Lans Fall Tene  |— 50— 4 o Yes | <iMin
Clpgk Lang LP-TX Thewene =g -
1.2.1 Clock Lane LP-TX Thevenin|_Qutput High Level Yokage DF il ASEEE 12 v -y Yos 1Min
Output High Ll Voitoge (VOH)|  Clock Lane LP-D! Thevens | 1 4 p—— PR T
Qulgt High Level Yollage D8 . V008
clock Lung LPTX Thveney |, gy B.00E+00 <=8 | 42 P
1.7 7 Clock Lana LF-TX Thevenin | Oulput Low |l Voliags OF i . = e e
Cutput Low Laval Veltags (V0L totk Lane LP-TX Thevens - b
utput Low Laval Veltaga (VOL) CK.LJ'?L R:'T'!M ] »= 50 ABEHN =20 2%
T Clechlane Rae ToreOF | - DEEGEIEEN <= | 20% [ . WTW . T e 1 o
Tektronix:
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F2ZIT) IR DPOJET

= DPOJETOYR&TAZFATT S LENT
) ka4

— JRYT-HNETAFTATISLAE,
93/ AT R BRI kg,
BEBIA(IVTBIE \

. HYOvH T8, Oy ET 5

o IUANTFTYR-IOYHESNERI OV DEAITH G
(FEEZOYIIZHXIIE)

o [RIFFIC99IEB FTHIE

— TAFATIIL ERNTTL AR L,
NR-ZT HA9)L-FLUR-TOVRRT

— Arb FilterlZ&ATAIURTYRER DR

— LIRIZEEFELIZEETOAIES [ §E

— Pass/FailBE1HIE ELR—RE R BERE

= D-PHY Essential‘%O‘gt. DPHY)IZ&LY
MIPI D-PHY #3411 & £ BR AV Al B8
— D-PHY base spec [Z##0L
— UNH Conformance Test SuitelZ#£Hl

VI LT AT/ XA D KR ZE AL
TFAZAT IS LENRRT -H—T (2L SHBERF B
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Test 8.1.5 — Data Lane HS TX Single-Ended Output High
Voltage (VOHHS)

& 200mV
T 140mV
iFTH 140mV
T 200mV

10.0ps AT 140my 1.67ps  6.11ps
10.0ps ATD 140mV 167ps  6.11ps
10.0ps

1ETEE G118 14.4p8

Jitter and Eye Diagram Analysis Tools

Overall Test Result:  , Pass

iy, Description PassFall  Mean St Dew
+| High1, Ref1, Clock 4 Pass 207.97m\ 6.3520mv

14.4ps
14.4ps

Max
224.00mv

ﬂm Trans 5.0ps/div  10.0GS5/s 100ps/pt

Praview Single Seq
0 acgs RL:500K
Man May 13, 2011

Wiew Summary

Min p-p
179.20mV 44.800my 1385

2B High, Ref2, Clock | @ Pass | 20204mV | 7.0900mV | 224.00mV [ 173.60mV [ 50.400mV 1306

High Limit ) Pass
Low Limit

Current Acouisition 2021 4m\v F.0900my

AG0.00mV

224.00mV 8 173.60mV & 50400mV 1306
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Test 8.2.3 — Data Lane LP-TX Slew Rate vs. C—

(8 VI S tSR)

Moaiure | Mash | Mah

“‘”f .

LOAD

_:I._:_

et e A Ay Ry

A A B AREL S raa

¥
¥

m 10 0is - 1A, 'H.l[]\ F L 10 0psldiv 10,0
o= l 3

10.0us L 13 JETRET
AT 200mY S00ns -6.83ps 5.3 T 204505

ATT 200enV S50Uns  683ps 6.5 m.;_ugmu Cons  May 13

Jitter and Eye Diagram Analysis Tools

m Onearall Test Result: o, Pass

Diescription PassFail  Mean St Dew Max Min p-p
=1 Fall Shivw Rated, Ref1 L Pass ADZMEmns  DO00MNWRs  40205mvins  A020EmVins  D000VNS

35 i sion mz.m

High Limit qu
Lo L et i Pass SO0
Currem Aceuisition A132mins 00000VINS 41321 (B .32 S 0.0000Vns

|
e WP AT

| e | B8 Hl10)

100psipt
Single Seq
RL:1.0M

2011
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IMIPI D-PHY HSIEE® <RITRX+DH

= RIE. w3, YT YT AR—ILREEE. L EYREBGEE D
NS TRIZFIERL. RRITANEITOZEA T EE

' Voltage Mask Hits1: Eye Diagram H:Time

-200m 'E‘,re:.qﬂ;l:ﬂgr‘—'ﬁ-w'—‘- e
Orffset: <0001
Uls: 4311: 20311, Total: 4311: 20311
Mask MIPI_HE_Receiver E50Mbps_Diff_3 msk

A 508 Ans 0505 0s s, 0.5ns 1ns 1.5ns

-300m |

HOvIDIYIfE
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II\/IIPIDPHY TX TAMA#ESREMEZS TNl
WM ESBEETAE

« TEKEXP(BEIQVTSATFT VR -TARLYIRDLT)

= Opt. D-PHYTX
— D-PHYTXHEITAK-VI+DZT
— MIPI D-PHYD R EE . FHFFMAY 707
— BEICIZ. TEKEXPHA L E
— DPO7000C. DSA/DPO/MSO70000C/")—X = CTENME

« AT NXa—7: DPO7254CELLE
— DPO7254C/DPO7354CH!
— DSA/DPO/MSO70000C!)—X
Rise Time 150ps% +=5%:2Z LT CRIED=H(ZIEDPO7354CE LI k HE42
+3%BREL T TATED=HIZIXDSA70404CEI L) HE42

DPO7000C¥!)—X

- #EIn—I
— DPO7000C")—X:TAP3500 X 4K FE1=[XTDP3500%! x 3K (F1=[F47K)
— DSA/DPO/MSO70000C!)—X:
P7240 X 4R FET=IFP73xx X 3A(F1=[L4XK)
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II\/IIPIDPHY TX TAMA#ESREWEZES TD2
q:% E_4E®ﬁ¢*ﬁ

= MIPI D-PHY Essentials (Opt. D-PHY)
— D-PHYTARREYNT YT 5473 ELUMOI
— MIPI D-PHY D454 5H@., T/\y7 . AV TSAT R TAE
— TR LAHR—rEBEENER
— DPO7000(C). DSA/DPO70000(B/C). MSO70000(C)/')—X L TEI{E
E/EIZIXDPOJET AdvancedNHE  (Opt. DJA)

» R4 O0Ra—7: DPO7254(C)E LI E
— DPO7254(C)/DPO7354(C)Z!
— DSA/DPO70000(B/C)I1)—X
— MSO70000(C)>1)—X
Rise Time 150ps# +5%:RzZE LT TRIEDF=HIZIEZDPO7354CHI L, EH#EdE
+ 3%IRZE LT CRIE DF=HIZIXDSA70404B/CHE LI | HESZ

 HEETO—TJ
— DPO7000C\)—X: TAP3500 X 4R FE1=[£TDP3500%! x 3AK (F1=[F4XK)
— DSA/DPO70000(B/C), MSO70000(C)>!)—X:
P7240 X AR ZET-[EP73xx X 3A (FT-1F4XK)
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CSI2/DSI vq%é*'

PG3A ) —X TR INF—2 DT R L—~A
PG3AMOD PG3ACAB
BAXoOvY-L—k 300 MHz (SDR) / 600MHz (DDR)
HAFvoRILER 64 (SDR) / 32 (DDR)
IEYE 32M Vectors
{5 F T & TLA7000~D A > A b—JL REURTO—2-FrERYE
7T )r—23 BEROGUI MIPI — DSI, MIPI - CSI

0 psz 4.DI nz B.EII nz 12.!] nz 1E.|Elns 2D.|Elns

Marne 10.0 e
|

Clock I | I L
SDR_Data 0 i 0z 03 b4 04 i
DDR_Data M ¥ 02 Y 03 % 04 05 ¥ 08 ¥ 07 Y 04 )(:i
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I P332%! MIPI DPhy H A7 B8—7 (PG3AR)

=  MIPI D-PHYR#&(Z#EHL

= ERME— . AL—2RIFH AT Y HR—F:1.5Gbps/L—

s L—2EI[CHIL-EERE. EFLANILGRE

» ETA. BB, A Y- TSATOETAADITUREAZYR—F

P332%& Jn—J
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CSI2/IDSI EEHEYI+OT

= PGRemote-CSI-DSI
— REEEIZEKY MIPI CSI2 E£1=1%

M I P I DS I 1% %% g EJ E Jjﬁ 0S| Crrid | Send Save ||

— DSI V1.02tYHR—k

— A—HIZ&KB0. 1ORYEEZTFEIL
&

— ARFL-aTUR, /0O )E—FO
hkO—)L, A 7542 R—bk

—  TLAZE=IIPCOWindows_E TE{E e —
- EvbRUTEBZRI7AILDOMIPIE
SICEBEHATEE

LPFreq (MHz)  HEFreq (MHz)

32 FHORAZHR A/ R—30 - TF—F51.2011 Tektronix-
7/



PG3A + P332 MIPI DPhy Z70—2J MHSH 114

File | Edlit

J DPOET Plots

1y Start

e

Description
L+]

EITEITE

Job = T

RESET HESEN RN I

Mean Std Dev

[+ Setup1, Math1, Mat... 520.84ps 0.6992ps
(* Hold1, Math1, Math2 491.93ps 11.221ps

(=) Period 1, Math2
=] Freq1, Math2
# Period2, Math2

2.0044ns 5.0586ps
498.91MHz  1.2591MHz
1.0022ns 17.497ps

rﬁ C:iDacuments and S...

Max

547 .66ps
517.93ps
2.0265ns
503.66MHz
1.0359ns

Min

493.78ps
461.49ps
1.9855ns
493.45MHz
966.22ps

r TekScope

p-p

53.882ps
56.435ps
41.062ps
10.205MHz
69.636ps

Help n

Population

Jas
388
3072
3072
6145

) |DPOIET Plots

Max-cc

25.463ps
39.682ps
31.071ps
7.8548MHz
64.266ps

EM

Oplions X,

Min-cc

-27.961ps
-39.549ps
-31.505ps
-7.6835MHz
-63.202ps

L

—
Fﬂ.ﬂﬁ- | 6141 PM
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I CSI2/DS| {5 R4 AR

PG3ACAB A6%!

— FvERYMITIORILINEZ—2 DT R —A
(TLA7000 TR 4:m & (&, PGZAMOD#!)

— P332BILHHAEHE TL.5GbpsETHHR—F

P332 AGHY

— MIPI D-PHY 78—7 (PG3AMA)

— 1.5Gbps/L—Y T4L—2REIBH AZFYHR—k

PGRemote-CSI-DSI#!

— CSI2IDSHEEHEREYV 0T

— DSI V1.02 49 HR—k
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D-PHY Rx : TAK-Y)2—3>

= AWG7000CU)—XIZT/AREDYAZE{TIN

Recommended Se%
AWG7082C } l

D-PHY DUT
Coupler**

A

P331
PG3ACAB*

/
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JOra)LEEAT

ZF<aXa—7JI12&AHDSI-1/CSI- 20T 3

» NRATOA—FRERMARUL-T—TILERR
Start of Transmission (SoT)

Data Type (Packed Pixel 888%;&)

Virtual Channel, Word Count

Pixel{& (Red-255,Green-216,Blue-0007%: &)
Checksum

End of Transmission (EoT)

File | Edit | Vertical | Digital | Horiz/Ac
HEEROIS—/EERT :
— — \
A F 7 71N O S | i
Protocol Decode Event Table
B1
Index Start Time Type Command Data Type VC PacketData WC Pixels ECC Checksum ErroriWa
104 | 27.81p [sP H Sync start 0 |0oh 00h 12h
#2005 27.88u |EOT
[#]206..| 28.01p |LPS Hs
#2007 | 28.53pu |soT
108 | 28.55u |LgP packed Pixel 8880 60 |20 07h |F1Ech Checkst
#2008 29.60p [EoT
| +l[110
[+]111 9 MAM Ju
112 i \ e
|+]113
|+]l114
+]115
edtl1i6
E] 117
|#] 118 | 32.20p |LPS HS
#2218 | 32.72p |soT
120 | 32.74p [sP H Sync start 0 |00h 00h 1zh
#2121 | 32.80p |EOT
4] 122 | 32.94p |LPS HS
#3223 | 33.46u |SoT
Ceapor)

Trig | Display | Cur:

R

utitties | veip [IEW)

| Measure | Mask | Math | MySce

Tex @

ope | Analyze |

fl.j ' l;ll :L'II - lllll b:—-:l

‘ﬁrﬁw FFW‘HP i #Fﬁ!fﬁﬁ# o

Word Count: 60 ECC: 07h :: P01: R254 G216 BOOO :\ P02: R255 G216 BOOQ

”’”‘“‘*m Mmmmvmm

o
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JORaJLEEN L
O w97 F+FS5AYIZKAHCSI-2/DSIDTa—k

P6982 FfzI% P6980 7A—7J

o9y -7+I44
TLA6000/TLA70003')—X USB Cable
(avko—)LA)

Data
(BRAL—URIBEERYAH)

:::::::::::

D-PHY 717 At yH
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D-PHY 77Oty

» KAL—UREFFERYIAH., FL—21.5Gbps ETH I
» CSl-2/DSIZara)LETa—k
« LPEHST—2%F—1EEYAH

= NN ST HERE

s YTILEBA L TILB) Y

s L= T OTAETAETT— RT—RART
= YIEFA-TA—T (AS5—a—FKftZF)

« BRI7AILE 1 URTE)

= TLAG000I!)—X Ff=l& TLA7000) —X A EHETHEH

Tektronix-
/



—\ >

D-PHY 3

= 1 ~4L—2 D-PHY data
= FO—FRR
— LPavy RET—A
— LP/HSE?®
— DCSav Kk
— DSIFT—%T74—< vk
(RGB888%: L)
— CSIT—42-74—<whk
(YUV420 10bit, RGB888%: L)
— ECC/CRCIS—

B TLA [of
Eile Edit Wiew Data System Tools Window Help

mluld_blal |E|E|I AI W Explorer vlﬁ Setup |m Trigger |% W aveform |‘°G"°G' Listing v||
1 — —L

“ validate CalTool |"“ TMSPRE1 Calibration |@ S/H Analysis |§ iverify |:',': Define Compare ||

H5-Data O
H5-Data 0x13
118 (H:-Tra1]
113 [ H5-Trail
120 | STOF

121 | LP-Request
122 | LP-Y4ield
172 | FerRamiact

n’nlﬂ?ﬁlrxl |‘c{°dgﬁ+ || L Activity | F Threshold | 1 Wiew Compate ||| A |AI| X ||§|EJ| 9' ﬂ%l GISearch j o
[A7e IEursor‘I hd tol Cursar 2V| =119.98n: |

Sample DPhyPre_BE2_PE920 DPhyPre_BE2_PE330 DPhyPre_BE2_PE320 OPhyPre_E

P Lanel State Lanel State Lane2 State Lane3 Stz
72 [H:-Trat] H5-Tra1] H5-Tra1] STOF
73 [H5-Trail H5-Trail H5-Trail STOF
74 | STOP STOF STOF STOF
7E | LP-Request STOF STOF STOF
76 | LP-Yield STOF STOF STOF
77 | Esc-Request STOF STOF STOF
78 | Esc Mode STOF STOF STOF
79 (eSS - TP STOP STOP
80 | LPOT Data Oxl12 STOF STOF STOF
&1 | LPOT Data Ox=00 STOF STOF STOF
82 | LPOT Data 0x=00 STOF STOF STOF
&3 [ LPOT Data 0x18 STOF STOF STOF
84 | 5TOP STOF STOF STOF
85 | H5-Request Hi-Request HZ-Request STOP
86 | H5-Frepare HZ-Frepare HZ-Frepars STOP
87 | H5-Frepare HZ-Frepare HZ-Frepare STOP
8% | H5-FPrepare HZ-Frepare HZ-Frepars STOP
89 | H5-Frepare HZ-Frepare HZ-Frepars STOP
20 | H5-Frepare HZ-Frepare HZ-Frepars STOP
91 HS-Frepar: STOP
92 = H 8 STOF
93 [H:-Data Oxl2 HE&-Data Ox=00 STOF
54 | H5-Data Ox18 H:-Tra1l STOF
95 | H5-Tra1] H:-Trail STOF
96 [H5-Trail H5-Trail STOF
97 | 5TOP STOF STOF
3% | LP-Request STOF STOF
95 | LP-¥ield STOF STOF
100 | Esc-Request STOP STOP
101 | Esc Mode STOF STOF
10z STOF STOF
103 | LPOT Data Oxl2 STOF STOF
104 | LPDT Data Q=00 STOF STOF
105 | LPDT Data Q=00 STOF STOF
10& | LPOT Data Ox18 STOF STOF
107 | STOF STOF STOF
10% | H5-Request Hi-Request HZ-Request STOP
109 | H5-FPrepare HZ-Frepare HZ-Frepars STOP
110 | H5-Frepares HZ-Frepare HZ-Frepare STOP
111 | H5-Frepare HZ-Frepare HZ-Frepars STOP
112 | H5-Frepare H5-Frepare H5-Frepare STOF
112 | H5-Frepare HZ-Frepare HZ-Frepars STOP

-

Properties - Listing 2

:| Packet-Level Sur

Packet-Level Summ
Valid LP/HS Cycles
LP Mode
HS Mode
All Cycles

OK | [ Cancel

[ Disassemble Across Gaps




I MIPI D-PHY 7' O ba)L 24T FAHELZ 138

A ORa—7JI2&AHTORa)LEERT
= DPO7000C!')—XFE1=IEDPO/DSA/MSO70000C/1)—X
— Opt.SR-DPHY (DSI~CSI-221) 7 LR HTHEEE
- 7JA—7J
TDP3500%!, TAP3500%!7%:& (DPO7000CH)
P7340A7i& (DPO/DSA/MSO70000CH)

O v -TFHS5AFIZLDTara)LEH
= TLAG202%!
— 68chO vy 754
— P6982%! x 2K
O w754 EAD-Max7a0—7J

= DPHYPRE
— D-PHYZZOtwvyHELVYILOTT
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I 3. M-PHY D#IE

41

= EEVUTIVREIE
M-PHY Tx&EM-PHY Rx @l @@ 1E (dual-simplex)
IL—CFIEE#HL— 7R

8b10b

N

>

CSI. DSI. UniPro, UFS. DigRF. LLIZzE@®ZOkajL

LAME MANAGEMENT

|||||

wix oo “ui;::a M-RX
L 21N LIME |

MTH TR OO OO MRx

M-RX j}-:“};;:{; -:'h“}{_'ﬂh{ M-TX

M

LAMNE MAKAGEMENT
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I M-PHY OF57—%-L—F
= High Speed®—Fk
— 22MI)—X ., A-series&B-series
— FNFN3DODGear. G1, G2, G3
— 50Q#Rim(EFH100Q)INTLVS

= Low SpeedE—F
— 2D®MType. TYPE- I (PWM). TYPE- I (SYS)

— PWMIZIE7DMDGear
— EBH100Q Ff=IF10kQ LI E

Data rates

Signaling Max.Speed | Level (V Impedance
Mode
HS 5.83Gbps 200e-3/ 120e-3 50 ohms
(Z8100 ohm)
PWM 576Mbps J 400e-3/ 240e-3 10k/50 ohms
TYPE-) 200e-3/ 120e-3 | (Z=E1100 ohm)
SYS 576Mbps 400e-3/ 240e-3 10k/50 ohms
(TYPE-II) 200e-3/ 120e-3 | (E=E1100 ohm)

Gears| A (Gbps) B (Gbps)
HS G1 1.25 1.45
G2 2.5 2.91
G3 5 5.83
Gears [Min (Mb/s)| Max (Mb/s)
GO 0.01 3
G1 3 9
PWM | G2 6 18
G3 12 36
G4 24 72
G5 48 144
G6 96 288
G7 192 576
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IM-PHYO)&’J“TU‘/J“

= HSE—K
— Embedded Clock
— NRZzZ

= TYPE-1I PWM

A ITRTRTR iAW,

= TYPE-II SYS
— Reference ClockZ &
— NRZ

Tektronix-
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M-PHY Technology ®O—k<v>

Q1-2011 Q3-2011 Q1-2012
‘q; v1.0 v2.0 v3.0
K
‘_g 1.45Gbps m 2.9Gbps 5.8Gbps
5 wmpHyvi X mpPHYv2 X M-PHYvE )
-
i Bandwidth support Bandwidth support Bandwidth support
I - HS GEAR 1 -HSGEAR 1 & 2 -HSGEAR 1,2 & 3
D,— - PWM GO-G3 - PWM GO-G5 - PWM GO-G7
=
( D-PHY 1.5Gbps

g

IS

S '| LILI
S |

- UFS &UniPro

o

= CSI-3

source: MIPI Alliance

Tektronix-
/



.-

= UFS(Universal Flash Storage)
— M-PHY#E[E(Z & SUnipro (Unified Protocol) LUFSZHIB B 712
J1—RXELTIEDECH KR
— 2011%2A(ZJEDEC STANDARD JESD220& L CUFSIRIEZE A
— ENAMIBBRDAN —D - A F3TI—RELTERNRAEND
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4. MIPI M-PHYRIEVY Aa— 3>
M-PHY Tx ¥ ET Xk

= M-PHY Essentials (Opt. M-PHY)
— DPOJETHEZTESA7S') (DPOJET AdvancedhihE)
— BB IUVORBESERER

Tektronix-
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M-PHY Essentials|Zd 58| E

File | Edt k " L Mask | Math

» M-PHY Essentials

— FAZFATTSL

— Power Spectral Density
— dAF& E— \\qu_l,sll

g | Display | Gt ] e | Mask | Math | Analyze elp | Tek M

Power Spectral Density

Overall Test Result:  , Pass Position €Y Comman-Mode Limil
EE— F_MHz]_Limi_aBmiHz

Description PaseFall  Mean Std Day 8.34div 500 109.8
(= VDIF_AC_LA_RT, M... {J Pass 155.68mV 0.0000V 1000 [EL]
: : Scale (b} 1500 -125.6
High Limit K4 Pass 250.00mV —_— 2000 1397
Low Limit \# Pass  140.00mV e -132.9
Current Acquisition 155.68mV 0.0000v -135.5
-13.7
[ U, Math1 801.27ps 11.518ps Y

High Limit
Hits In Segment 1 0.0000

ite In Canmant 7

500 1000 1500 2000 2500 2000 3500 4000

(e 15.008 400mHz 114dB | | @ f s20mv us/div 50.0GS/s 20.0psipt Frequency, MHZ
Rui Sample
-200.001dB ple Figure 34 Common-mode Power Spectral Magnitude Limit

-86.0dB 3900 acqs RL:1.0M

Man  April 12, 2011

Spectral Setup -- Advanced

Reference Math 2 | ¥ [|AVG(SpectralMag(MATH1)-40)

Level

ol
_50.0dB @C Jitter and Eye Diagram Analysis Tools

Center Frequenc)

Overall Test Resalt o, Pass -.m'___“Su. r—

Level Offset 2.0GHz
1.0V Description PassiFal  ean Em LR

CLLE

Fraaueny oan TN L T e B Y
2 ra

High Limit WaPass  26000MY
Scale Liowt Limt s Page TERO0mV
15048 ® @ @ Cupmant Ao sition TSI 08T MEEY MRS eo0ney 1

Test 1.1.16 — HS-TX Common-Mode Power Spectral
Magnitude Limit (PSDCM-TX)

Figure 9: LA Common Mode Output Voltage
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I M-PHY Rx: w4t T R

= Rx UvATm4E

 Rx 740, 28 A HiRIETT
» OF2-E—RAAWE

« AFA/NILRIET &

MIPI® M-PHY Receiver
Methods of Implementation (MOT)

uuuuuuu

TJ [UI1]
O

1M 10M 41.7|\/|V
SJ Frequency [Hz]




M-PHY Rx : Evk-IS5—B&HT Xk

Bit Error Detector Block Diagram . j—:/ D x: _70 Ij\] ﬁ B E R}:EJ] ;'-E *g% _ﬁlé

“Learn” Cmd

Pattern Length _ | i Tempiae 'lbkl'l'on’x' . O p t . E R R DT

Control
|—. RIW
Blanking

Primitives
Detect »{ Address

Sync Pattern

Serial Data e

#|Data In Data Cut

N bits
Digital Error
C Counter
Align Char N bits
MIPI M-PHY Receiver - TEKTRONIX MOI
RX ERROR DETECTOR
Overview:
AWG Signal AWG Signal This mction of ess verifies the M-PHY receiver emror detectiion mechanizm as defined in the M-F'HY
Generator Generator | —— Specificalion.
DUT GROUP 1: M-RX Error Detection Reguirements
Orverview:
— 3 This group of wesis verifies varicus requirements of error detection on MIF] M-PHY receiver. Scopeerror deteclor is
> group g ope
Scope Error S E— Scope Error - S - m used for this purpose. For M-PHY error detector, ERRIYT 2nd STL option should be enabled in scope 2nd Tekscope
Detector Detector firmware v | L 32 or laker is required.
Staiuz

The tesl descriptions contained in this group are consderd to be in initial draft form. Additionzl modifications o
bodh the test descriptions and implemenlations ane expecied.

Fay Load:
Contimuous PRBS TPRIES 9 Pabiemn with NRY. sipnaling (H5-Gearl, H5-CGear? and Dig RE daia rates)
Cusiom burst patiern with #57100 encoded with NRATWAMSYS spnaling.

Mobe:
Meame mier to the MPHY specification ver 90

MIFIM-PHY Ex MOI Measurements  Version 0U5 Drafl 3B
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M-PHY Rx : TS5—#&HT XM

T P ——— ] T @ W
Y
Status: Signal/Locked/Sync/Not Counting/maxAP OK AnySB10B MPHY RX G1A BURST

Bit Errors: 0 in 64820023400

BERate: 0.0000000+000 maxAPs: 0

'|_|J|’|||||||||l||l.mw..a.mm|J||l|||Jm|||||ulnhm|l|mmunﬂ|mhm|J||I||u|1.ni|_1'|l|,l]||_|nlum|||||||,|im||J||,ifllil.|ll,||r"
. _ | it

rrrrrrrrr

|
I
‘ Entar Command or Script
| jiaig s s RSN - | Eoit | Vertica | Digital | Horizidcq | Trg | Display | Cursors | Messure | Mask | Math | MyScope | Anatyze | utities | Heip | Tek M B

B s s s s s e ey sy B s s ey ey s ey e ey
Status: Signal/Locked/Sync/Not Counting/maxAP_OK . Any8B10B MPHY_RX G1A_BURST
Bit Errors: 0 in 64820023400

‘ - BERate: 0.000000e+000 maxAPs: 0
L

000000l
File | Edit | Vertica | Digital | HoriziAcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help 'ﬂ:
Status: Signal/Locked/Sync/Counting/maxAP_OK = PRBS9 279-1_bits

0.0001s

413 2000ts Bit Errors: 10802131640 in 33172411520
0.0001% n
bows  TEme. o BERate: 3.256360e-001 maxAPs: 0

m.m‘ : | i\wl.nlu;,\lwl I\,,ﬂxhhr,.,.-ﬂ.\»ﬂ r».wvm M‘

| A

| .
[
‘ *p,lyr'lv* A‘rﬁ ,"W t‘|

\ \
h‘”"*’hﬂ*ffrw' l"'”"|"'vf'f"-»"f}l“:‘r'.N'~Jr"u*'~1,-i.'."vlr.T,;al.*-.‘\,lfw-“'mw-il'ﬂ"l *5_?r‘Mt-p‘lv,fn'-w\\1w“mx,rﬁw«mlﬁf\w

\
Wt‘h'thr-"m,lrp

[ &=m 20.0mvidiv 500 By200G6 |

|: B 25.0mVidiv s00 LEENTY | (& serial .‘.VA.Dnsi‘ﬂiv 25.0GSls  40.0psipt
Ru Sample
1065 acqs RL:.
Auto  June 28, 2011 1
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M-PHYVIEW

» DigRFv4 ZOka)L-T3—K
— AARa—T L F-IIH5NEPCETENME

& CommV¥iew - digRhF_demo.cmv - [Listing1]
& Fle Edt Coptrel - Standard

Curz]: O pz 2 Drelta; 4558000 ns

Sample riem M rnem Datall [atal  CHO  Ci0
Dec f T L] Symbief Hes= ¥ Hew
49999 ns | SC Hdr1 EC
49999 e | Payload Byte CRC-H 65
48,898 ns | CRC-L EOF BC

49,999 ns | EDF | SO0F

48,899 n= | SOF Her
43.9949 nz |Hdi2 Payload Byta!
49994 s | Payload Byte Paylosd Byte

49999 1z | Payload Bt Paylosd Byte MF'[-EIJ Lane 1 M
Fayload Byte Payload Byta 5 i i
e et o [ |

Configure Scope Options

—MPhy Lang = Soope Ehantel

S E=T0 E= R T P = E o
oo o |O |8 |FH o ek

Dietaul

Trigges Timeout

dder Cnt
Tatal Cnt:

Cffline
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M-PHY Tx &Rx TA A HEIE#35

= AnoxRa—7
— HS-GEAR1: DPO7DSA70604C #¢
— HS-GEAR2: DPO7DSA70804C #¢
— HS-GEAR3: DPO7DSA72004C #¢

» JO—7
—  P73xXSMA X2A&  F72FP73xx 1 5 W FP75xx M X L— %K

 RxTAMHESHRAESR
—  HS-GEARI Ffzlf HS-GEAR2: AWG7082/ AWG7102 Bl E
— HS-GEAR3: AWG7122C -06

: V7F@17
Opt.M-PHY ( DPOJET Advancedhi4hE)
— Opt.ERRDT (Scope Error Detector)
— Opt.SR-810B (8b-10b Decode)
—  Opt.MPHYVIEW (DigRFv4 Protocol Decode)
— SerialXpress (AWGHAR AL INF—2FERDIGE)
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Intensity
()
( — Mtk —
Multipurpose (B (_ ‘-_ ] [sf flur]
|m_-'-_-: b i
ol

2 8

ATX R DOEEEN -GHEZLEITIMO=S X%t Copyright Tektronix

|| Twitter @tektronix jp
¥ Facebook http://www.facebook.com/tektronix.jp
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