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MIPI &% sh =l b3 2532 0 (Mobile Industry Processor Interface)
BFIEBAMEHEIR, X TTHERREGELUEEBH LR EHKRS
K, BEIFIE 150 PR RZIA T 2LRIRMA MIPI A48, Board
Member @15 ARM, Nokia, ST, T, Intel,Motorola, Samsung, Philips,

Toshiba,

MIPI &) B 5 B0 258 1T #Esh Qb B 25 5 S\ i 32 L B9 — UMK 21 & 1L 2R AR
RIS AER, ReBmsRENAERAMESRIREEML, MIPI
N oh g & NRIREE AR EORME THE., FE 7 AR Tt
TEEFNTRCBNERFEESD, Bd TERIE, MR TEH
22 0 BRI An ot &

MIPI s R%Z B %

MIPI O FHEB - mMAERBFHRNES AR, E%shr-mP R
MZE, CHEMMABIEGRRA@E, MAFEZ,

MIPI| BX BB+ R B AR ) B E AR, 2 BI& D-PHY. C-PHY, M-
PHY #0 A-PHY,

D-PHY Z MIPI JF &85 — iRk, D-PHY TER T ERED

DSI(Display Serial Interface) #1451 3k # O CSI(Camera Serial



Interface) AR EIBEHi., D-PHY B SERFININAR 2
MR ELD, BERS AN MIPIHRE,
M-PHY BEREMEIKE, M-PHY TEATHIEEZR, BaiaE
FH N Ain=SE UFS(UniversalFast Storage),
C-PHY = D-PHY ek Rhi, [z 1550 D-PHY T2 [, C-PHY
MESHFIER D-PHY BRZAELIAHT, EBEEHRBAEEMFD,
HiEERSEES, NBRTHMiAERE, C-PHY LIFH# HTZ2RET,
RIBEA D-PHY 3L a] LUR ST RYSK AL ST IE 40 1 o
A-PHY 2 MIPI BB BRIAEHR KB ERITNMANAERTHR-BHR
(SerDes) MBEEN, BHEHN AT SIS RIFE, HXLERZAE
MIPI B4 %F 7TEEKEEHINTE Camera F Display &gl K=
Fi D-PHY. C-PHY. M-PHY #{TKHEENWIEL 4, EEXNJL
NMERN W T EHITREKEBENLH, A-PHY (IR E ) THEE
HENEMEBREBIEXRVEEXR., ERXEHEEHRE KT
15 K, MERAEHRERREATEEZRBT 48Gbps iTiziBit LVDS
M9 1.5Gbps, A-PHY A B R ZE 1T R = LR 2 3% 51 48 Bh R 45 (ADAS),

Boh B RS E R R G ERE,



B, ESIEIER. TIREAOTLA AR, MESIEER. TIRERULR 1EAERAIRIERIGE, 3R
NS i) e BERK NEFNRESNEEE
EENRESIECHBE EENRESIECHEER WESEEIEEE 288, PAM-niEHIAT
BT 2EES, DDR, TR Fot /B E Foa /B i et/ E A e
Min. 5 | IS/ 2680 1 Lane Data 1 Lane Trio(=££Z844) BNHEZEDEL lane C-Port 128
1 Lane Clock (F£44%) BT lane(FH4£) D-Port 2£% (1E753%)
Q-Port 4£% (22295%d)
Data Rate(HS) Up to 4.5Gbps: Up to 8G Symbol/s: Up to 23.3Gbps: Up to 16Gbps:
V1.1: 1.5Gbps V1.0: 2.5GSps G1: 1.25/1.45Gbps G1: 2Gbps
V1.2: 2.5Gbps V1.2: 4.5GSps G2: 2.5/2.9Gbps G2: 4Gbps
G3: 4GBaud PAM4
V2.1/2.5: 4.5Gbps V2.0/2.1: 4/6/8GSps G3: 5.0/5.8Gbps « P\ NRZ onnonql)
V3.0:6/9/11Gbps (1ul.2021) o4 10/1166bps ) KL 'Wiﬁl T
G5: 20/23.3Gbps G5: 4GBaud PAM16

MIPI D-PHY E#H

DPHY 29 & 7T E R 5 %&LH DSI 5 CSI 5%, D-PHY R~ETF
WEZMENBHED, AUEENERA( &%) MRk ( EHEX)
AR, BERRFEEERENKE EEFETNHINEK, D-
PHY =B URE TSN TERERF, T —FREIEBKZ FEE
W, AR EMIREE #EK, D-PHY XA 1 3RE L 1 ZE 9 B i
M 1~4 W=D BIERFATHELR R, BUEEHXA DDR G, B
TR Y £ T iR a ER A BUE R



JIEEE 1149.7¢
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Debug and Trace Connector

Medwork Connector

"DS| | g Display(s)

WLAN, WiGig,
WirelessHD, etc.

Bluetooth, GPS,

FM-Radio, NFC |
%m Camera(s)
Speaker(s) ‘ o UFS* i Mass Storage
Microphone(s) Q é ‘ E
Companion
¥ or Bridge Chip

$ e D-PHY or M-PHY

wes D-PHY based
m—— M-PHY “based

B

Antenna Tuner l Z | @ RAIC n UniPort: UniPro™ + D=PHY or M-PHY

UniPro based IF technology are:

UFS, CSI-3, UniPort

Disclaimer: This diagram shows where MIP! interfaces
may be used in a mobile device architecture.
MIPI Alllance does not define or recommend
2 particular architecture.

’ mm»!&un s

Source: MIPI Alliance

%42 D-PHY?

MIBEARA : Camera CSI E2 M E/RE DSI BRI E,

FMEwES S ®R(HS)M EIHFE(LP), HS KX TRABEEESDE
=, MFERK, BRI LU #HIIR S HEIERSE, AIX# 100mV = 300mV
MEBETE ; LPRATXABRIKES, BIERXRRE, HEE, XI5
0V £ 1.2V ESHBEF, MHEREANLEESRIET MIPl B&BaERFE



RRWAEHENSEERH, BAENERZRNEIEE FHITLTERE
I BETE R Th %

RHRERNEXRFEEAPRERE | (55T LP M HS 2 BE# ;
Bo#IESE High Speed #&=: 80Mbps to 4.5Gbps ;Low Power &
=: Up to 10Mbps,

BkimiE - 50 B, &% HS == ;

Hi-Z &, {Ex& LP &=,

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

AALLALLIAIALRLASLAG 0080 1100000410

Max LP-RX High

Minimum LP-RX Low threshold

\ HS diff. swing (e.g. 200mV)
\ AR AR ARAA HS common level

R RN AN NN R(eq xis
- T T s e

0 Volt - Reference ground

MIPI D-PHY BfF=

1. T{ERY, LP M HSEAKBHIM ; LP M HS B R[E, imiEaalHE
N[E, datarate A ;

2. LP FE/ERARTEE, ZRNBS D-PHY £fE4LTF LP11, EERKE
TUHEBE S HS WERFRZHIER W, EAEZEBENTAER

{5, f#/ Double Data Rate #J5 = (Data: Clock=2:1) ;



3. LPIRAT Data+#1 Data-FI U ZHERIKBIFIRZ, Ll LP Z
HS, &%/ LP11->LP01->LP00 X =#3ik7z, LP11 B Data+#0
Data-#84bF & #B ¥, LP0OO Bf#f4k F{EEFE,

4. Clock BMFARRIEE Continuous 1 Normal, 5 & & 1+ 5 {5 £,
& B8,

Clock Continue Mode
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HE-TRAIL "
Clock Normal Mode
Teor [—Tew.sene
[T Tovewss V7 N_ ] [eewwes |
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C-PHY %3%i%%F High, Mid, Low =M{ESHEESE, EUIRITE
AB. BC. CA AIWVZE(EMMAER, XS, C-PHY & b MkEH
BHAIAE, 5 D-PHY LU0, 1 MEFERTHEBAR, C-PHY RS

H Bk %% 3% R 2 48,

BT S A mBAEIESR log,b= 2.3219bit/sym,

) = <r A 3T
Eip FE e 2 D-PHY /9 2.3219 1%, HABER KN ART,
Wire Wire Amplitude Receiver diff input voltage Receiver digital output
State A B Cc A-B B-C C-A Rx_AB Rx_BC Rx_CA
+Xx YaV | VaV BV +LV eV A 1 0 0
-X WV | %AV | BV BV +%V +%4V 0 1 1
+y BV | %AV | WV YV +BV YaV 0 1 0
-y BV | Yav | %V +aV vV +aV 1 0 1
+Z WV | %2V | UV BAY YaV +2V o 1 _0 1 1,
'.—iﬂm‘fzﬁiﬂ!ﬂ'@ﬂﬂ'}%ﬂﬂ—
-z aV | 2V | WV +V +%V BV 1 1 1 —|'
T. .'-(-- in 16 bi nerate 7 symbol Seven 3-phase-encoded wire Receive 7 I 1 "l?i
siii 3 states for each 16-bit word s EE ia
2isi N1ebto] NE| NSmoo | A RPNELARN 312
.‘!:%’7-symw £ f)\Encoder [ B3 to [t [t [t [ t [ te [ to [ B3Receivert o\ G oS
gLy, I 3 3-Wire ["C 1 wso | ws: | wsa | wss| ws: | wss [wss[C5] Symbol |-5'1 2 128
x| S Each Wire State has 5 i3
=& 6 possible states. =i
21=7 bols, - =
3 bit: ir:ch. . Ix-;h%ation The change on ABC from one Unit Interval 5"_; "F:- .
i X_Ro + | toth xt defi th bol value. .ox_Rofawon, |
3 bits define one B o s e o e Tyt E= 0T

of 5 state transitions

Symbol, = f(wsn, WSn.1)

Strong 1

A w; N A Rx_AB W
0 150 +V/2 Weak 1
B w; / 5~ Rx_BC 0
3 - 01 /2 Weak 0
Cuz RCh Ly o7, MRS
- 4_t_A_l

+X -X



“strong 1"
“weak 1"
Zero Crossing
“weak 0"
“strong 0"

sl
Tigger 21426 g

MIPI D-PHY #1 C-PHY HiFeib%

D-PHY BIRFAZ %%, BRL#EE, C-PHY XBERTITH, B
HERAKIELZ R, D-PHY fl1 C-PHY WYRELWERNRA, Mk
B L&, CPHY 2 Al B, C =% %, BT MIPI CPHY “I~ & %5 B,

FE CDR Lk EMH, REERMENRHEXRFEHEFIFIXAD

%
N o

900004

AN

S
L
LP-1m

LP-111  {LP-001 :

Low power mode, \ (- "] i ”JLZIC/DIUEDH/.FHHEJ
Unterminated, not differential, clock embedded within data



MIPI D-PHY 2#& T{E+ LP 5 HS Mt T/ERA -

LP(Low Power) Ik ‘TEREXHZ S A EIT 10Mbps, 5 5#EME 1.2V,
im B BT A=A

HS (High Speed) Jk#& @ T{EERZEM 80Mbps F| 4.5Gbps, E5#E
18 200mV, um#EEpEHL S 50 ERi,

AT ESERNESR, 15 D-PHY ESMEMENSISEERS,
HEEMBRENARRE, EXFNNRXFESREA RN NIERE,

HHE,

Max LP-RX High

Minimum LP-RX Low threshold

HS difl. swing (e.g. 200mV)

[ XA R

Pl =g

0 Volt - Reference ground




1.CTS MEINZE%: 64 for D-PHY, 41 for C-PHY

2. HS M LP Wi se £~ RIK TAER R T RIS 5 T B B
3. EMIKIEENITANE

4. WERE  EMAENEERTR G HFERTARTHERNE
5. BUMK A E RHEIR =

6. Btk a, MEMHE

7. R/AMEBR KR BY R E R

8. IR T EEMELS, MR RERE

O

BohMRIRE, &N HS M LP R

MIPI D-PHY fi##5

EXFFFRTER, TEMEBEFEXRINREANLED THENRRE, ©

NEE D-PHY MEEESH—HMMNE, TFE D-PHY 551

BT 5#ERBTIeE, THEHRE D-PHY E5MME, AL 5HEIREE

D

Uk NEHIZSHIIEE, H DPHY ESMHA LS IRIRER TR
RHIEF,



Missing Sync

Yanann PMISNIAILAIRASANIA | BASANI SRRSE MM RSARARR BAFUIESLDINE
o on sans IEIITIISIIEIISIEIIST IS TS IR ST rszemenientTIe

T Ta L 4 | A

LA LA

T T Y
B L L L )

un
i

ECC error

Checksum Error

- e

Funaon FMIINIMIBLGAE AU SESIBNILIE FMILIFANIIIANE
e weamE sestEmENTRSCNST CIRSTCITIC NI ST renenenenenee

2MZIPSUMIEIIIINES RS RIS FRLIIN
se3rTIITNTIsIISmes ST S ST T ORI IS

i

table



Measurements Both High Speed and Low Power modes, inciuding ULPS and BTA.

Group 1 tests Data lane LP-TX signaling
111 Data lane LP-TX Thevenin output high level voltage (VOH)
112 Datz lane LP-TX Th in cutput iow level ge (VOL)
113 Dats lane rise tme
114 Dats tane fall time
115 Dats lane LP-TX siew ra%e versus CLOAD (OV/DISR)
116 Dats tane LP-TX puise width of exciusive-OR Clock (TLP-PULSE-TX)
117 Dats lane LP-TX pesiod of exclusive-OR ciock (TLP-PER-TX)
Group 2 tests Clock iane LP-TX signaling
121 Ciock lane LP-TX Thevenin output high ievel voliage (VOH)
122 Ciock lane LP-TX Thevenin output ow level voltage (VOL)
123 Ciock lane rise time
124 Ciock iane fall ime
125 Ciock lane LP-TX siew rate vs. CLOAD (OV/DISR)
Group 3 tests Data lane HS-TX signaling
131 Data lane HS entry: data lane TLPX value
132 Dats lane HS entry: THS-PREPARE vale
133 Dats iane HS entry: THS-PREPARE - THS-ZERO value
134 Data lane HS-TX cifferential voltages (VOD(0), VOO(1))
135 Data lane HS-TX gifferential voltage mismatch (AVOD)
136 Data lane HS-TX single ended cutput high voltages (VOHHS(DP), VOHHS(DN))
137 Dats lane HS-TX common-mode voltages (VCMTX(1), VCMTX(0))
138 Data lane HS-TX mode voltage m (AVCMTX(1,0))
139 Data iane HS-TX aynami ievel vanas 50-450 MHZ (AVCMTX(LF))
1310 Dats lane HS-TX aynami Jevel vana 450 MHZ (AVCMTX(HF))
131 Dats lane HS-TX 20%-80% rise time (1K)
1312 Dats iane HS-TX 80%-20% fail time (W)
1313 Dats lane HS exit: THS-TRAIL value
1314 Dats lane HS exit 30%-80% Post-£E0T fise time (TREOT) vale
1315 Dats iane HS exit TEOT value
13.16 Data lane HS exit: THS-EXIT vale
Group 4 tests Clock lane HS-TX signaling
141 Ciock lane HS entry: TLPX value
142 Ciock lane HS entry: TCLK-PREPARE value
143 Ciock lane HS entry: TCLK-PREPARE - TZERO value
1aa Ciock lane HS-TX gifferential voltages (VOD{D), VOO(1))
145 Cilock lane HS-TX gifferential voltsge mismatch (AVOD)
146 Cilock lane HS-TX single enced output high voltages (VO, mﬂy]wllﬁy]}f:—ﬂ‘tﬂpﬁ l-"‘l
147 Ciock 1ane HS-TX common-mode voltages (VCMTX(1), VCAITX(0))



148 Clock lane HS-TX common-mode voltage mismatch (AVCMTX(1,0))

149 Clock lane HS-TX gynamic common-evel vanations between 50-450 MHz (AVCMTX(LF))
1410 Clock lane HS-TX dynamic common-ievel vanations above 450 MHZ [AVCMTX([HF))
141 Clock lane HS-TX 20%-80% nse time (IR)
1412 Clock lane HS-TX 80%-20% fall time R)
1413 Clock lane HS exit: TCLK-TRAIL vale
1414 Clock lane HS exit 30%-80% Post-EoT rise time [TREOT) vale
1415 Clock lane HS exit TEOT value
1416 Clock lane HS exit THS-EXIT vale
1417 Clock lane HS clock instananecus (VIINST)
1418 Clock Lane HS Clock Deita U (AUN)
Group 5 tests HS-TX Clock-to-Data lane Biming
151 HS entry TCLK-PREValue
152 HS exit TCLK-POST value
153 HS clock fising eage alignment 1o first payioad bit
154 Dats-to-Clock skew [TSKEW (TX))
155 IniSal HS Skew Calibration Burst (TSKEWCAL-SYNC, TSKEWCAL)
156 Periodic HS Skew Calibration Burst (TSKEWCAL-SYNC, TSKEWCAL)
Group 6 tests LP-TX INIT, ULPS and BTA requirements
161 INIT: LP-TX initialization period (TINIT, MASTER)
162 ULPS entry: verification of clock lane LP-TX ULPS suppont
163 ULPS exit: ransmitied TWAKEUP interval
164 BTA: TX-Sige TTA-GO imenval vale
165 BTA RX-S:lﬂe TTA-SUR? interval value g _,ﬂ“J :H”J - ﬂf] f
166 BTA: RX-Side TTA-GET interval value

D-PHY Tx {§ 5 Wi &£ E

Et3 MIPI D-PHY 2 &ZE 5 8 &N, SEAAZRSMRELT
BT R BT HES RN, RN EESNY, ELVFTE=ZIRE
KSERCERM, NRBFEZE Normal FEELET#, FBEERERL TN
i REMA D-PHY Tx MEE —HEMARATAEL BN,

ZHERRKALETERNEEFRX, FUYE—ITENRSE, EE
a4 D-PHY 9 Controller #1 Device, EkEREIR R LG TIEIRSH
BT, EEFNYFNEESRE  WREMNNOSH, FIEXAR



TENEEZEAR, SHFBEZTEHRENESESRE, RE— D-PHY
controller ‘S A A1 —LEAFE EBEE, @I IFER LR SMA ZELFES
5, BEEIFMRNAIZE—RLIFER (Termination Board) iRt D-

PHY MIzhSimtE, BRREETHRER LA S #HITES W,



Tektronix Oscilloscope

Ch1] Ch2
DUT
ﬂ“
le-ended! 7| .
(Used in st Ieé -
n
ended fashion) | Clock +
Data -
k m“
_

ey M=

6 Series MSO
@& [\ [~ )
® L0, |.\ /l l'\r!\.\l/'
W\ _‘L = f S b s \aJ Ny
CH1 |CH2 CH3 JCH4
Termination Board /ﬁ/—w
: |1 TDP7708 Probe ( o] {
g > : NN u-nﬁll—‘{)”iHMQ
. (I IEIeT R Re W ] F - mm{_ Clock -
e T = - I | Data-




D-PHY XRHRE

R ED fephl - = lageam Clme

4T A e 2] A L3 LLe gz iz

Eye Diagram of Test ID 1.5.4 T gy i3t

C-PHY XHRE

Y:Voltage Width1: Eye Diagram Y:Voltage Width2: Eye Diagram X:Time Y:Voltage Width3: Eye Disgram X.Time
(3}
i+




D-PHY Tx MEBENRASEEE

Iltem D-PHY

MR T & BWAGHzF R ML (BRSERNESHIERR)
By EPrity D-PHYIBE—EUMEMNA R . BlshiRE SR
Bk BWEARCESR o) HUR (IEELERTH9)

BRI D-PHYfL R BRIDEH (IRIBFERIAE)

NG

MIPI D-PHY Tx MEEEZF—EEMNIREZH A =B kR E K 5T
B Xt 24 A0 B g5 S A9IEM, AR AL REEEM D-PHY Tx #IE
B—3ENR TR BN, 125 7 MPEER, MWm#se T

R MR RIS U am, IR an B LRV AR,

BEZREZMRTE, XENILNENHE
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