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This Design Guide provides reference information of hardware, code and other important information for
THCV244A, THCV244A-Q and THCV244A-QP.

Design Flow
Design Flow Chart

THCV244A system typical design flow is shown below.

( Project start )

Y
Feasibility
study

Usage Info.

Initialize code (configuration, freq., etc.)
preparation | «——— Reference code

Prototyping
apply

Debug

A

Prototype
working

Figure 1 THCV244A typical design flow

Reference code for each usage Initialization can be support option as a meaningful start point of coding.
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Initialization coding consideration materials example

Initialization code requires understanding of application system. Below is an example of consideration.

V-by-One®
HS (Main-Link)
& Sub-Link :
MIPI MIPI Video
Video source | THCV241A THCV244A ——P» processor
/ control Target| (V-by-One®HS (V-by-One®HS / command
(Remote Transmitter) Receiver) controller
2-wire Slave) [« > - ——— o ——— -> < > (Local
2-wire Remote 2-wire control 2-wire | 2-wire Master)
access * Clock source dov?/gztt;::rr?ﬁj_—_—_—; access
0oscC
GPIO GPIO

Figure 2 Example schematic diagram of Application system with regard to consider initialization code

Table 1 Initialization code reference materials example

Category Required items example
Configuration Tx1C name THCV241A
Configuration TxIC number 1
Configuration RxIC name THCV244A
Configuration RxIC number 1

Configuration 2-wire control source (2-wire Master) location

THCV244A side only. (Leading controller is only one located at THCV244A side)

Configuration 2-wire control target device addr.

THCV244A (Sub-Link Master) 7'h0B

Configuration Sub-Link use or not

Yes (use Sub-Link)

Configuration WXIHS Tx CKI frequency

24MHz

Configuration VIHS Tx CKO use or not

NO (no use of CKO, which is recommended)

Local 2-wire Master Info. [2-wire slave clock-stretching allowed or not

Allowed (Sub-Link Pass-Through mode is recommended)

Remote 2-wire Slave Info. [Remote 2-wire Slave SCL communication Speed 100kbps
Remote 2-wire Slave Info. |Remote 2-wire Slave Device Address Th7A
Remote 2-wire Slave Info. [Remote 2-wire Slave Sub-Address Byte number  [2Byte
MIPI (Txside) Info. MIPI input data-rate to VXIHS Tx 891Mbps
MIPI (Txside) Info. MIPI input Lane number to VIHS Tx 2Lane
MIPI (Rxside) Info. MIPI output data-rate from VXIHS Rx 891Mbps
MIPI (Rxside) Info. MIPI output Lane number from VXIHS Rx 2Lane

MIPI (Rxside) Info.

MIPI output continuous clock from WIHS Rx

Yes (MIPI clk keep High Speed continuous output, which video processor needs)

GPIO Info. GPIO purpose Sensor reset

GPIO Info. GPIO usage number 1

GPIO Info. GP10O upstream number 1 (GPI00 as Open-drain Register GPIO for slow reset control)
GPIO Info. GPIO downstream number 0

GPIO Info. GPIO time sensitive upstream number 0

GPIO Info. GPIO time sensitive downstream number 0

Copyright© 2022, THine Electronics, Inc.
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Connection from Sensor/ISP t§ THCV241A 4 3 2 RvDD12v RY 9013\/ RVDDCORE

Sensor/ISP => mipi input Power supply required current THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here. Power supply required current )
i r . . . . L20 FerriteBead
Sensor/ISP <=> 2-wire SCL/SDA THCV241A I0VDD max with margin THCV244A 10VDD domain max with margin
Sensor/ISP <=> GPIO to Reset etc. THCV241A 1.2V max with margin Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme THCV244A 1p2V domain max with margin 10uF
Oscillator => CKI reference clock input . .
optional function short line from THCV244A to DSP is recommended GND  RVDDRX
Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT RVDD1gy  RVDD18Y RVDDIO1 19 FerriteBead
TvDD12v TVDD12V TVDDM  1ypp4gy TVDD18Y TVDDIO [9 FerriteBead 10uF
> C19
L14 FerriteBead 10uF
D GND RVDDTX
1uF
GND  RVDDIO2 18 FerriteBead
GND  TVDDOP GND  TVDDB 10 FerriteBead 10uF
YY) C20
L13 FerriteBead 10uF
C40 c21 GND  RVDDPLL
C45 1uF ca4 1uF
10uF 10uF GND L17 FerriteBead
C55
GND GND  TVDDL GND GND 10uF  RVDDTX
RVDDRX
L16 FerriteBead RVDDIO1
C43 GND C31
1uF RVDDIO1
C52 0.1uF
0.1uF C29
GND  TVDDA 28 51818131818[5]8 <lal 0.1uF o
[i5 FerriteBead GND 0AuF (000 o == 5 5414
C42 z|z|=|=|8|8| | oND RVDDPLL
1uF RVDDCORE
TVDDL TVDDIO
GND I (2[5 [9B[B]5[8[8)5(3!
36 SERINERIE
0.1uF c37 RO YON-O-OC o<
0.1uF 000000000EEZ25900
C cooooooan2€2<<nPg GND
GND dlg | | 22 GND §eOO00000 g
o
2| 2| (5[5 EXTSYNC
z|= EXTSYNC
TVDDM ] ZZI2E] B 1219 THCV244A PDN
(S]] ] = B = N
co2 _— VDDPLL [—5g
0.1uF T VDDTX 28 X3P
glalolslololslollc MTXSP 57 XN
U4 11 A S N MTX3N 55 TXIP
GND  [THGVZ#IA EXPosed-PAD MTX1P 55 TXIN
d<zEd20-4Z ND
233%23232¢ @ MTXIN 724 MTXCLKOP
CAMMD3P 31 gP2""8Ra38 MTXCLKOP (53 MTXCLKON
CAMMDSN—32| RD3P > >=9 MTXCLKON
CAMMD3N 32 22 TX0P
RD3N MTX0P
CAMMDTP 33 1 TXON
CAMMDIN RD1P J MTXON 55 TX2P
CAMMCKP. 35 | RDIN [ 16 MTX2P g TX2N
CAMMCKN 36 | ROKP ExPosed Ixie X TTEST MTX2N [gMTXCLKiP
RCKN TEST MTXCLK1P
CAMMDOP 37 PAD 4 c! 7 MTXCLKIN
CAMMBON— 58] RDOP TCMN TCM_N VDDRX{ w o w MTXCLKIN
CAMMDON 38 GND TOMP 0.1uF GND u 3.8
CAMMD2P 39 | RDON TCMP 45 TPDN1 - C53 0.1uF o8zazazazadELETOx
CAMNDN 40| RDZP PO 65 g28sc5s8585900588
RD2N VDDB [— EXPGNDDDUUUUUUUUDU)UJUJDD
41 TVDDB RVDDCORE SOXrrrrrrr>rxe>>
EXPOND 0 6 o e RVDDIO2 GND Tl RVDDIO2
3805_30008 RVDDCORE
ooxogaaaoa C39 RVDDTX  C50 c51
>>0>0>0000 0.1uF 0.1uF 0.1uF
N “”® cmo! R0 R1
B GND GND CMOP c32
% 0.1uF
= P N
3 r4
™vooM | (€] 2] |of|afo P 2 & GND GND GND
]
=] =] (S (o1 (a4 (14
2 2| |1o|o|o|ac
il 3
TvopoP || x| (&[S TvDDL
) RVDDIO1 R25 R29 R33 R37 RVDDIO1 R36 R62 R65 R67
C26 —— ——c23 7 5 R64 R66 R68
0.1uF 0.1uF PDN
0 1?”2:5 £ Power On Reset
GND TVDDIO reruired Z
) AIN1 GPIO
AINO GPIO
- RPDN GPIO
DC%AF TVDDIO  R32 R45 R48 R54 Ditf. 1000hm Ditf. 100ohm DSPSCL ggg
. 1ul . .
R38 R47 RE3 trace design trace design DEPSOA &5
GND NT1 GPIO
NTO GPIO
N TX N C46 ||0.1uF_TX C N RX C N C57 | [0.1uF__RXON RXON
- ) . Connection from THCV244A to Processor
™>P T I T Differential 1000hm RXCP }0 TS RXOP MIPI OUT=>DSP
g Characteristic Inpedance g c67 S 2-wire SCL/SDA <= DSP
cable 1uF INT => DSP (Open-drain)
4 GPIO to Reset Cam etc <=> DSP (Open-drain or not)
A TCMN TCM N_C48 |[0.1uF TCM C N RCM C N __C61 |[0.1uF__RCMON ROMON hY4 hY4 R26 ERR => DSP
TCM P TCM C P RCM C P L RCMOP. EXTSYNC <= DSP
Tem.p ca9 | [0AuF cez | [otuF RCMoP PDN <= Power On Reset
STP cable
AWG26 e
S over meters THCV241A-THCV244A Examplet
GND GND
56 57 ize Document Number ev
R58 A3 | THCV241A-THCV244A_E1 1201
GND
Date: Tuesday, August 17, 2021 Bheet 1 of 1
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Ci ion from t§ THCV241A 4 3 2 RvDD12v RY 9013\/ RVDDCORE

Sensor/ISP => mipi input Power supply required current THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here. Power supply required current o A
Sensor/ISP <=> 2-wire SCL/SDA THCV241A 10VDD max with margin THCV244A 10VDD domain max with margin emteSea
Sensor/ISP <=> GPIO to Reset etc. THCV241A 1.2V max with margin Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme THCV244A 1p2V domain max with margin 10uF
Oscillator => CKI reference clock input hort line from THCV244A to DSP i
it i ine from IS ri mmen
optional function shortline frof ° s recommended GND  RVDDRX
Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT RVDD1gy  RVDD18Y RVDDIO1 19 FerriteBead
1uH_over160MHzSRF 1uH_over160MHzSRF C58
TVDD12V TVDDM TVDD18V TVDDIO L9 FeriteBead 10uF
TVDD12V - TVDD18V o
0CVCC  ~~ A TXCN RX C N ~~~y__VCCSCE c19
>4 FomoBead pocvee L5 L7 VCCSCE 10uF
D GND RVDDTX
1uF
_“'_ _"\_ GND  RVDDIO2 L18 FerriteBead
GND  TVDDOP GND TvDDB ca7 c46 c48 C49 L10 FerriteBead 10uF
A 4.7uF_| 22uF 47uF_| 220F C20
L13 FerriteBead 10uF
C40 c21 GND  GND GND  GND GND  RVDDPLL
C45 1uF Ca4 1uF Inductor on Power must be Inductor on Power must be )
10uF 10uF close to 0.1uF capacitor close to 100pF capacitor GND 117 FerriteBead 55
GND GND TVDDL GND GND on Main-Link trace on Main-Link trace 10uF  RVDDTX
J RVDDRX
L16 FerriteBead RVDDIO1
C43 GND C31
1uF RVDDIO1
C52 0.1uF
0.1uF C29
GND  TVDDA 28 51818131818[5]8 <lal 0.1uF o
[i5 FeriteBead GND 0AuF (000 o == 5 5414
C42 z|z|=|=|8|8| | oND RVDDPLL
1uF RVDDCORE
TVDDL TVDDIO
GND I (2[5 [9B[B]5[8[8)5(3!
36 SERINERIE
0.1uF c37 N O YONTO-Or O
0.1uF 000000000EEZ25900
C 955555555°°<<""3 ofo
GND glé | | " % g GND > >EXTSYNC xrevNG
TVODM =22 Bl 122 THCV244A A
O|O|=[F| |-| |F|F
_— VDDPLL
c22 29
0.1uF VDDTX 758 X3P
ololoslololst ||l MTX3P 757 TX3N
ve BRBRICENIRNN MTX3N ["56 TX1P
GND  [THGVZ#IA EXPosed-PAD MTX1P 55 TXIN
HA<zZzEJd20HAZ ND
233%23232¢ @ MTXIN 724 MTXCLKOP
CAMMD3P 31 QP0= TR 39 MTXCLKOP (53 MTXCLKON
CAMMDSN 32| RD3P > >29 MTXCLKON
CAMMD3N 32 = 22 TX0P
RD3N MTX0P
CAMMDTP 33 1 TXON
CAMMDIN RD1P J MTXON 55 TX2P
CAMMCKP. 35 | RDIN 16 MTX2P g TX2N
CAMMCKN 36 | ROKP ExPosed Ixie X TTEST MTX2N [gMTXCLKiP
RCKN TEST MTXCLK1P
CAMMDOP 37 PAD 4 c! 7 MTXCLKIN
oN— 38| RDOP TCMN TCM_N VDDRX{ w o w MTXCLKIN
CAMMDON 38 GND TOMP 0.1uF GND u 3.8
CAMMD2P 39 | RDON TCMP 45 TPDN1 - C53 0.1uF o8zazazazadELETOx
CAMMDIN 40| RDZP PO 65 g28sc5s8585900588
RD2N vDDB EXPGNDDDUUUUUUUUDU)U)U)DD
41 TVDDB RVDDCORE SOXrrrrrrr>rxe>>
EXPOND 0 6 o e RVDDIO2 GND Tl RVDDIO2
3805_30008 RVDDCORE
ooxogaaaoa C39 RVDDTX  C50 C51
>>0>0>0000 0.1uF 0.1uF 0.1uF
N “”® cmo! R0 R1
B GND GND CMOP' c32
% 0.1uF
= P N
3 r4
vooM | (2] 2] [o]lale P & & GND GND GND
o Bl |E|&[s|x
2 2| |1o|o|o|ac
il 3
TvopoP || x| (&[S TvDDL
) RVDDIO1 R25 R29 R33 R37 RVDDIO1 R36 R62 R65 R67
C26 —— ——c23 7 5 R64 R66 R68
0.1uF 0.1uF PDN
c25 P
. . 'ower On Reset
0AF == AC coupling capacitors reruired <
GND ™vVRDIO on Main-Link trace are supposed to AINT &PIO
1 be changed depending on Data-rate AINO GPIO
- RPDN GPIO
DC%AF TVDDIO  R32 R45 R48 R54 Ditf. 100ohm Ditf. 100ohm DSPSCL ggg
. 1ul P .
R38 R47 RE3 trace design trace design DEPSOA &5
GND NT1 GPIO
NTO GPIO
N TX N C57 ||0.1uF_TX C N RX C N C61_| [100pF_RXON RXON
- ) . Connection from THCV244A to Processor
™*P Do b et Differential 1000hm 2o he RXOP MIPI OUT=>DSP
: Characteristic Inpedance P c67 S 2-wire SCL/SDA <= DSP
cable 1uF INT => DSP (Open-drain)
4 GPIO to Reset Cam etc <=> DSP (Open-drain or not)
A TCMN TCM N_C63 |[0.1uF TCM C N RCM C N C64 |[0.1uF__RCMON ROMON hY4 hY4 R26 ERR => DSP
TCM P TCM C P RCM C P L RCMOP. EXTSYNC <= DSP
Tem_P | 0.1uF c65 | [0.1uF RCMmoP PDN <= Power On Reset
STP cable
AWG26 e
S over meters THCV241A-THCV244A Example2
GND GND
56 57 ize Document Number ev
R58 A3 | THCV241A-THCV244A_E2 1202
GND
Date: Tuesday, August 17, 2021 Bheet 1 of 1
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C ion from t§ THCV241A . . 4 . . . 3 . o 2 . RvDD12v RY pm;\/ RVDDCORE
Sensor/ISP => mipi input Power supply required current THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here. Power supply required current < >R
Sensor/ISP <=> 2-wire SCL/SDA THCV241A IOVDD max with margin THCV244A IOVDD domain max with margin 0 FerriteBead
Sensor/ISP <=> GPIO to Reset etc THCV241A 1.2V max with margin Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme THCV244A 1p2V domain max with margin 10uF
Oscillator => CKI reference clock input
optional function short line from THCV244A to DSP is recommended oNb  RVDDRX
Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT RVDD1gy  RVDD18Y RVDDIO1 19 FeriteBead
TvDD12v TVDD12V TVDDM  1ypp4gy TVDD18Y TVDDIO L9 FeriteBead 10uF
<> FormieBead
D GND  RVDDTX D
1uF
GND  RVDDIO2 L18 FeriteBead
GND  TVDDOP GND  TVDDB 10uF
YY) C20
L13 FerriteBead 10uF
C40 G21 GND  RVDDPLL
C45 1uF 1uF
10uF 10uF GND L17 FerriteBead
C55
GND GND  TVDDL GND GND 10uF  RVDDTX
RVDDRX
L16 FerriteBead RVDDIO1
e e GND cat
1uF RVDDIO1
C52 0.1uF
0.1uF C29
GND  TVDDA 28 51818131818[5]8 <lal 0.1uF o
[15 FerriteBead c1 c1 GND 0.1uF (000 o == 5 5414
2 CMAINTX_C1005 CMAINRX_C1005 Z|z|2|<|8|3| | oND RVDDPLL
1uF TN X N RXON > RXON RVDDCORE
TVDDL ] — —
GND STPTX N STPRX N ‘ <lola|=lolofols|olols|o
c36 S |2|S [ |B (B [B[B|5(S
or X p e 558538858C228550
C 2 [ —_>MTXP MRX_P<_>——"—— 0 1n Soooonaanz2<<nPy GND C
GND a5 oz CMAINTX_C1005 CMAINRX_C1005 QOO000000 g
2| 2| (5[5 TX P RXOP EXTSYNC
TvhDM <|< <Z(|E| 2 22 P RXOP THCV244A EXTSING
2 SIo[FF| [F| [FIF L < >stPTX P STPRX_P <__ >— ‘ - VDDPLL 759
0.1uF T VDDTX 28 X3P
. . . . MTX3P
m 2RRNCLR RN Diff. 100ohm trace design Diff. 100ohm trace design MTX3N gg TT>><<31':
EXPosed-PAD
GND THCV241A < a<ztdgomz CMAINTX/RX AC coupling capacitors on Main-Link trace ‘ CMAINTX/RX AC coupling capacitors on Main-Link trace ‘ GND mﬁ z 25 TXIN
CAMMD3P - 8np<=z S589 S are supposed to be ged depending on Data-rate are supposed to be ged depending on Data-rate MTXCLKOP gg m g’ g:
CAMMDIN 32| RD3P > 5329 e.9.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps e.g.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps MTXCLKON 55 TXOP
CAMMDTP 33 | RDSN See "Circuit Comp t Parts Supy Info.” See "Circuit Comp t Parts Supy Info.” MTXOP 757 X
CAMMDIN RD1P MTXON 755 TX2P
CAMMCKP 35 | RDIN MTX2P 739 TX2N
CAMMCKN 36 | ROKP ExPosed MTX2N [gMTXCLKiP
CAMMDOP 37 | RCKN PAD c MTXCLK1P 97— MTXCLKIN
o w MTXCLKIN
CAMMDON 38| ROO% GND 0.1uF GND VDDRX{" T ¥
CAMMD2P 39| Chop C53 0.1uF 88%%2&5%%%8E558?§
CAMMD2N 40 65 5SS8== a
RD2N EXPGND 8833355550333 553
M RVDDCORE SSrrIrrIrrSroerss
EXPOND 0 6 o e RVDDIO2 GND Tl RVDDIO2
2805.39006 RVDDCORE
ooxao¥ooooa RVDDTX  C50 C51
5505050600 0AUF 0AUF
» oo LFRONTEND_3.3uH_SRFover150MHz_LQW32FT3R3 J
= RCMON cmo R R
B GND MOP c32 B
c8 RCMoP CM 1 0.AuF
. J‘IOOnF JCG c10 100nF R P N
=) TCcM P TSM P RSM_P RCMOP, R
TVDDM 2 % TCem_P 1 1 <> RcMoP RCM2P & & GND GND GND
o| o 390pF 390pF RC
] % GND GND RCM3P
TVDDOP || |2 TVDDL
1 RVDDIO1 R25 R29 R33 R37
C26 —— ——c23 7 5
0.1uF 0.1uF . LFRONTEND on Sub-Link must be LFRONTEND on Sub-Link must be ’ PDN
o 15";5 4 Diff. 1000"”" close to AC coupling capacitor (C1005) close to AC coupling capacitor (C1005) Diff. 1000""" Power On Reset
GND TVDDIO trace design on Main-Link trace on Main-Link trace trace design reruired
) AIN1
N N o AINO
- RPDN
C24
0.1uF TVDDIO  R32 R45 R48 R54 DSPSCL
R38 R47 R53 DSPSDA
GND NT1
NTO
Connection from THCV244A to Processor
MIPI OUT=>DSP
Diff. 1000hm Differential 1000hm Diff. 1000hm C67 % 2-w1:e SCL/SDA <= DS.P
trace design Characteristic Impedance trace design 1uF 4 INT => DSP (Open-drain) 3
A bl GPIO to Reset Cam etc <=> DSP (Open-drain or not) A
CBLVCC ane CBLVCCSCE GND GND Ree ERR =>DSP
g%%f% STPTX N STPRX N S‘f%%’fifc‘z EXTSYNC <= DSP
STPTX P STPTX P STPRX P STPRX P PDN <= Power On Reset
STP cable
AWG26 [Title
S over meters THCV241A-THCV244A Example3
GND GND
56 57 ize Document Number ev
R58 A3 | THCV241A-THCV244A_E3 1203
GND
Date: Tuesday, August 17, 2021 Eheel 1 of 1
I A N 4



Ci ion from t§ THCV241A
Sensor/ISP => mipi input

Sensor/ISP <=> 2-wire SCL/SDA
Sensor/ISP <=> GPIO to Reset etc
Oscillator => CKI reference clock input
optional function

Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT

TvDD12v TVDD12V TVDDM
D > L14 FerriteBead
1uF
GND TVDDOP

L13 FerriteBead
C40

C45 1uF
10uF

il

GND GND TVvDDL

L16 FerriteBead

TVDD18V

Power supply required current
THCV241A IOVDD max with margin
THCV241A 1.2V max with margin

TvVDD18V

1uF
GND  TVDDA
L15 FerriteBead
2
1uF
TvDDL
GND
C36
0.1uF
C GND a< =
8|8 | 2] 2[5
TVROM == Bl 2l
O|O|=[F| |-| |F|F
c22
0.1uF
olololsofolsolalc
m BIRRS[Q[Q QR[S
GND  [THCVZ24TA
833%25230¢%
CAMMD3P 31 T SEonvg
CAMMD3N 32 | RDSP >33
CAMMD1TP 33 gg?’;‘
CAMMDIN
CAMMCKP 35 | RDIN
CAMMCKN 36 | ROKP ExPosed
CAMMDOP 37 | RCKN PAD
CAMMDON 3g | RDOP GND
CAMMD2P 39 ggg’;‘
CAMMD2N 0| Roo8
4t expann/ o
oraw
3805_388596
ooxaoxooa oo
>>0>0>0000
< ofolo
B GND
5
Z
Tvoom | Q] |E
= S
O O
liL 2l 2
LU/ LU/
Tvopop  [x| [& TvDDL
C26 —— ——c23
0.1uF 0.1uF
c25
0.1uF ——
GND TVDDIO
1
co4
0.1uF TVDDIO R32  R45 R48 R54
R38 R47 R§3
GND

56

57
R58
GND

4

THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here.

3

Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme

— XN S MTX N

c

CMAINTX_C1005
XN TXN

L <>STPTXN
MTX P
e D (P

CMAINTX_C1005

™>P TXP

< >sPTX P

Diff. 1000hm trace design

CMAINTX/RX AC coupling capacitors on Main-Link trace
are d to be de ding on Data-rate

e.g. TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps
Info.”

See "Circuit C

P t Parts

LFRONTEND_3.3uH_LQW32FT3R3

[ex]
100nF

TOMN < >—«|TCNI N
MTX_P

LFRONTEND_3.3uH_SRFover150MHz_LQW32FT3R3

100nF Ccé6
ToM P TCM P { TSM_P. 1
390pF
GND
LFRONTEND on Sub-Link must be
Diff. 100ohm

close to AC coupling capacitors (C1005)

trace design on Main-Link trace

- ]

MRX_N
RX_NG > MRX N _
MRX_N c

11
CMAINRX_C1005
RXON RXON
STPRXN< _ >—————
MRX_P
MRX_P<__ >——2—— c12
CMAINRX_C1005
RXO0P RXOP
STPRX P<__ >—————

Diff. 100ohm trace design
CMAINTX/RX AC coupling capacitors on Main-Link trace

are supp d to be ged depending on Data-rate

e.g.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps

See "Circuit Comp t Parts Supy Info.”
4 -

LFRONTEND_3.3uH_LQW32FT3R3

Cc7
100nF
RSM_N RCMONC RCMON

LFRONTEND_3.3uH_SRFover150MHz_LQW32FT3R3

c8

100nF
RSM_P RCMOPC RCMOP

LFRONTEND on Sub-Link must be
close to AC coupling capacitors (C1005)
on Main-Link trace

Diff. 100ohm
trace design

Diff. 1000hm Differential 1000hm Diff. 1000hm
trace design Characteristic Impedance trace design
cable
CBLVCC B SDLACCSCE CBLVCCSCE
STPTX N STPTX P STPRX P STPRX N
STPTX_P STPRX_P
STP cable
AWG26
over meters
GND GND

2 R DD1;\/ RVDDCORE
Power supply required current RV%_T
THCV244A IOVDD domain max with margin L20 FeriteBead
THCV244A 1p2V domain max with margin 10uF
short line from THCV244A to DSP is recommended
GND  RVDDRX
RVDD1gy RVDD18V RVDDIO1 L19 FerriteBead
L9 FerriteBead 10uF
GND RVDDTX
GND RVDDIO2 18 FerriteBead
10uF
C20
10uF
GND  RVDDPLL
GND L17 FerriteBead
C55
10uF  RVDDTX
RVDDRX
RVDDIO1
GND C31
RVDDIO1
C52 0.1uF
0.1uF C29
28 E()()()()(ﬂ)();‘) ég 0.1uF b
GND 0.1uF o|o|o| uuuu;,;,gg%%
Z|z|=|<|8|5| | eND RVDDPLL
RVDDCORE

N O YTONTOrOr O
000000000EEZ22590
cooooooan2€2<<nPg GND
Elerelelorereiele e C

EXTSYNC
EXTSYNC
THCV244A PDN
E— VDDPLL (g
T VDDTX |58 X3P
kel s TX3N
EXPosed-PAD MTX1P gg TT;JE
GND MTXIN 724 MTXCLKOP
MTXCLKOP [—5 VTXGLKON
MTXCLKON [—5> TXOP
MTXOP |57 %
J MTXON 755 TX2P
MTX2P |5 TN
MTX2N [gMTXCLKiP
c MTXCLK1P 97— MTXCLKIN
0.4UF GND VDDRX? w ¥ wMTXCLKIN
y o N4
C53 0.1uF O08zazazozaJEEITOX
65 0056558053 9a050K
EXPGND @G==2===2=2=220>>>00
0000000000 annnan
RVDDCORE F SSIXXEEECRSOXE S>>
RVDDIO2 GND [l RVDDIO2
RVDDCORE
RVDDTX  C50 C51
J 0.1uF 0.1uF
RCMON ShoP FFY | e
RCMOP o O1uF B
RCM1P N
RCM2P & & GND GND GND
RCM3P
RVDDIO!1 R25 R29 R33 R37
7 5
PDN
Power On Reset
reruired
AIN1
AIND
RPDN
_DSPSCL
DSPSDA
NT1
NTO
Connection from THCV244A to Processor
MIPI OUT=>DSP
c67 < 2-wire SCL/SDA <= DSP
1uF INT => DSP (Open-drain)
4 GPIO to Reset Cam etc <=> DSP (Open-drain or not) A
R26 _
GND GND ERR => DSP
EXTSYNC <= DSP
PDN <= Power On Reset
[Title
THCV241A-THCV244A Example4
ize Document Number ev
A3 | THCV241A-THCV244A_E4 1204]
Date: Tuesday, August 17, 2021 Bheet 1 of 1
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Ci

t§ THCV241A

4

3

2

pm;\/

from RvDD12v RY RVDDCORE
Sensor/ISP => mipi input Power supply required current THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here. Power supply required current < >R
Sensor/ISP <=> 2-wire SCL/SDA THCV241A 10VDD max with margin THCV244A IOVDD domain max with margin 0 FeriteBead
Sensor/ISP <=> GPIO to Reset etc THCV241A 1.2V max with margin Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme THCV244A 1p2V domain max with margin 10uF
Oscillator => CKI reference clock input
optional function short line from THCV244A to DSP is recommended oNb  RVDDRX
Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT RVDD1gy  RVDD18Y RVDDIO1 19 FeriteBead
LPOWER_47uH_LQH44PH470 LPOWER_47uH_LQH44PH470
TVDD12V TVDDM TVDD18V TVDDIO L5 L7 [9 FerriteBead 10uF
TVDD12V - TVDD18V o
ocvee < >y VEGSCE
<174 FenieRead Pocvee < >—FEE A YT TSMN RSM_N: =2 SCE > vcesce
D FerriteBead_BLM18AG102SH1_MPZ1608B471 FerriteBead_BLM18AG102SH1_MPZ1608B471 GND  RVDDTX D
1uF
1 1 GND RVDDIO2 L18 FerriteBead
GND  TVDDOP GND  TVDDB c47 c46 c48 C49 10uF
A 4.7uF_| 22uF 4.7uF | 22uF C20
L13 FerriteBead 10uF
C40 c21 GND  GND GND  GND GND  RVDDPLL
C45 1uF 1uF Inductor on Power must be Inductor on Power must be )
10uF 10uF close to FRONTEND inductor close to LFRONTEND inductor GND L17 FeriteBead | s
GND GND TVDDL GND GND on Sub-Link trace on Sub-Link trace 10uF RVDDTX
. J L J RVDDRX
L16 FerriteBead RVDDIO1
s . e GND cat
1uF RVDDIO1
0.1uF
C29
GND  TVDDA | 0.1uF
Sieitslls &l o
L15 FerriteBead c1 c11 uuuu;,;,ggn_%
2 CMAINTX_C1005 CMAINRX_C1005 Z|z|Z|=<|8|3| | oND RVDDPLL
1uF ‘ TN X N RXON > RXON
TVDDL I VA4 TvDDIO STPTX_N STPRX_N o|o[e|r |0l <[
c36 || [F |05 5| 3|55
o 2 ‘ ‘ 5588338585222535
AUF MTX_P MRX P zzg
C 01 e D (P MR p<_>—RXE faaaaanaaZZi<0®gy GND c
GND as oz GND CMAINTX_C1005 CMAINRX_C1005 QOO000000 g
2| RS TX P RXOP EXTSYNC
TVODM <|< <Z(|E| 2 22 ‘ P RXOP THCV244A EXTSING RPDN
2 SIo[FF| [F| [FIF L < >stPTX P STPRX_P <__ >— - VDDPLL 759
0.1uF VDDRX VDDTX 758 TXaP
: . . . . RXON MTX3P |57 TN
m 2tNKLRR RN Diff. 100ohm trace design Diff. 100ohm trace design RXOP MTX3N |55 —
" . Lo . . o VSSRX EXPosed-PAD MTX1P
oND THOV2AIA = o03Z2282°%m¢ CMAINTX/RX AC coupling capacitors on Main-Link trace CMAINTX/RX AC coupling capacitors on Main-Link trace RXIN GND MTXAN gi TX1
CAMMD3P - Sop<= cd 890 are supp d to be ged depending on Data-rate are supp d to be ged depending on Data-rate RX1P MTXCLKOP 57 m;xgt; P
CAMMD3N 37| RD3P > 5329 e.9.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps e.g.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps VDDRX MTXCLKON 55 TXOP
CAMMDTP 33 | RDSN See "Circuit Comp t Parts Supy Info.” See "Circuit Comp t Parts Supy Info.” RX2N MTXOP 7571 X
CAMMDIN 34| RD1P RX2P MTXON |55 TXoP
CAMMCKP 35| RDIN _— e _— _— e _— VSSRX e MTX2P |-5g TXON
CAMMCKN 36 | ROKP ExPosed RX3N MTX2N [8MTxCLK1P
CAMMDOP 37 | RCKN PAD c Rxsp MTXCLK1P 97— MTXCLKIN
-CAMMDON 38| RDOP GND TCMN TCM_N 0.10F BND VDDRX{ §o_ WMTXCLKIN
CAMMDZP 39 | RDON TCMP =5 poNT TcM_P C53 0.1uF ONzozozazoa8RCTOX
CAMMD2N 40 | RD2P PDN1 65 B8335555325559845
RD2N VDDB [ EXPGND R 550000000888 00
a1 TvDDB RVDDCORE S>SXXXYrrrr>ree>>
EXPOND 0 6 o e RVDDIO2 Tl RVDDIO2
2805.39006 RVDDCORE
coxo¥ooaaoa C39 RVDDTX  C50 c51
>>0>0>0000 0.1uF 0.1uF 0.1uF
< oo LFRONTEND_2.2uH_SRFover150MHz_LQW32FT2R2 LFRONTEND_2.2uH_SRFover150MHz_LQW32FT2R2
= RCMON RCMON R30 [R
B GND GND RCMOP RCMOP c32 B
c4 c8 R 0.1uF
. jiSnF JCG c10 33nF R P N
=) TCcM P TSM P RSM_P RCMOP, R
TVDDM 2 % TCem_P 1 1 <> RcMoP RCM2P ® & GND GND GND
o| [o 390pF 390pF R
] % GND GND RCM3P
TVDDOP || |2 TVDDL
) RVDDIO1 R25 R29 R33 R37 RVDDIO1 R36 R62 R65 R67
C26 —— ——c23 7 5 5 R64 R66 R68
0.1uF 0.1uF . LFRONTEND on Sub-Link must be LFRONTEND on Sub-Link must be ’ PDN
o 15";5 4 Diff. 1000"”" close to AC coupling capacitor (C1005) close to AC coupling capacitor (C1005) Diff. 1000""" Power On Reset
GND TVDDIO trace design on Main-Link trace on Main-Link trace trace design reruired Z
) AIN1 PIO
N e AINO PIO
- RPDN PIO
c24 PIO
0.1uF TVDDIO  R32 R45 R48 R54 DSPSCL PIO
R38 R47 R53 DSPSDA PIO
GND NT1 PIO
NTO PIO
Connection from THCV244A to Processor
MIPI OUT=>DSP
co7 S 2-wire SCL/SDA <= DSP
Diff. 1000hm Differential 1000hm Diff. 1000hm 1uF INT => DSP (Open-drain)
A trace design Characteristic Impedance trace design ;2 o GPIO to Reset Cam etc <=> DSP (Open-drain or not) A
cable o o ERR => DSP
STPTX N STPRX N EXTSYNC <= DSP
LS STPIX P STPRX P SToRXN PDN <= Power On Reset
STP cable
AWG26 e
< over meters THCV241A-THCV244A Example5
GND GND
56 57 ize Document Number ev
R58 A3 | THCV241A-THCV244A_E5 1205
GND
Date: Tuesday, August 17, 2021 Bheet 1 of 1
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Ci from t§ THCV241A 4 3 2 RVDD12V Rﬁ_DD1;\/ RVDDCORE
Sensor/ISP => mipi input Power supply required current THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here. Power supply required current < > )
Sensor/ISP <=> 2-wire SCL/SDA THCV241A IOVDD max with margin THCV244A IOVDD domain max with margin L20 FeriteBead
Sensor/ISP <=> GPIO to Reset etc THCV241A 1.2V max with margin Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme THCV244A 1p2V domain max with margin 10uF
Oscillator => CKI reference clock input
optional function short line from THCV244A to DSP is recommended N RVDDRX
Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT RvDD{gy RVDD18V RVDDIO1 L19 FerriteBead
LPOWER_47uH_LQH44PH470 LPOWER_47uH_LQH44PH470
TVDD12V TVDDM TVDD18V TVDDIO L5 L7 [9 FerriteBead 10uF
TVDD12V TVDD18V
<> pocvee < >—FOEE AN YT Ts N RSM | VCGSCE > veesce
D FerriteBead_BLM18AG102SH1_MPZ1608B471 FerriteBead_BLM18AG102SH1_MPZ1608B471 GND  RVDDTX D
1uF
_“'_ _'“_ GND RVDDIO2 18 FerriteBead
GND  TVDDOP GND  TVDDB c47 c46 ca8 c49 ‘ 10uF
Y 4.7uF_| 22uF 47uF_| 220F C20
L13 FerriteBead 10uF
C40 c21 GND  GND GND  GND GND  RVDDPLL
C45 1uF Ca4 1uF Inductor on Power must be Inductor on Power must be )
10uF J0uF close to LFRONTEND inductor close to LFRONTEND inductor GND L17 Feritebead | s
GND GND TVDDL GND GND on Sub-Link trace J on Sub-Link trace J 10uF RVDDTX
RVDDRX
L16 FerriteBead RVDDIO1
GND C31
1uF RVDDIO1
C52 0.1uF
‘ ‘ 0.1uF c29
GND  TVDDA 3 | 0.1uF
313|3|5[5|3
MTX N MRX_N a3 GND
Ti5 FerriteBead c <>MTXN MRX N> o1 &|5(5(6(5(5|clelz/2l2le
c42 CMAINTX_C1005 CMAINRX_C1005 Z|z|2|<|8|8| | oND RVDDPLL
1uF TN X N RXON RXON
TVDDL ]
GND <>STPTXN STPRXN <> ‘ <lola|=lolofols|olols|o
36 23[R/ (S B|8[|S8[B[H|S
o WX P MRx P 568838858C22258350
C 2 [T >MTXP MRX P<_>——2—pp GooooaaaoZZikn0g oD C
GND a5 ez CMAINTX_C1005 CMAINRX_C1005 §eeOo00oo00 g
o|@ RS X P RXOP EXTSYNC
TVDIDM <|< <Z(|E| 2 22 P RXoP THCV244A EXTSING
2 SIoF[F| - [FIF L <>stPiXP STPRX_P < >— - VDDPLL 759
0.1uF T 28 X3P
m 3kENSKLRRIN Diff. 100ohm trace design Diff. 100ohm trace design MTX3N gg TT>><<31':
EXPosed-PAD
GND THOV24IA s u<zdoopz CMAINTX/RX AC coupling capacitors on Main-Link trace ‘ CMAINTX/RX AC coupling capacitors on Main-Link trace ‘ GND m:rrém 25 TXIN
CAMMD3P 31 Sa a<= gg g 2 S are supp d to be ged depending on Data-rate are supp d to be ged depending on Data-rate MTXCLKOP gg m g’ g:
CAMMD3N 37| RD3P > 5329 e.9.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps e.g.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps MTXCLKON 0
RD3N 22 1X0P
CAMMDTP 33 | co1p See "Circuit Comp t Parts Supy Info.” See "Circuit Comp t Parts Supy Info.” J MTXOP 757 X
CAMMDIN 34 MTXON 755 TX2P
CAMMCKP 35 | RDIN MTX2P 739 TX2N
CAMMCKN 36 | ROKP ExPosed MTX2N [gMTXCLKiP
CAMMDOP 37 | RCKN PAD ¢ N MTXCLK1P 17 MTXCLKIN
CAMMDON 38| ROO% GND LFRONTEND_2.2uH_LQW32FT2R2 0.1uF GND VDDRX{" TY g MTXCLKIN
CAMMD2P 39| Foop RSM N C53 0.1uF O8zazazazadFE IO
CAMMD2N 40 - 65 85585555228 52988k8
RD2N c7 EXPGND R 550000000888 00
4 F RVDDCORE SSrrIrrrrrSroerss>
EXPOND 8 0 Leran ROMON —, pomon | RVBRIO2 GND ol RVDDIO2
0800_022099 RVDDCORE
oooo
99588565556 RvpTx G0l Ct
< oo LFRONTEND_2.2uH_SRFover150MHz_LQW32FT2R2 LFRONTEND_2.2uH_SRFover150MHz_LQW32FT2R2
- RCMON cor R0 Ry
B GND RCMOP 8 CMOP, 32 B
c4 c8 0.1uF
. jisnF JCS c10 33nF R P N
=) TCcM P TSM P RSM_P RCMOP, R
TVDDM 2 % TCem_P 1 1 <> RcmoP RCM2P & & GND GND GND
o| o 390pF 390pF RC
% GND GND RCM3P
TVDDOP || |2 TVDDL
) RVDDIO1 R25 R29 R33 R37 RVDDIO1 R36 R62 R65 R67
C26 —— ——c23 7 5 5 R64 R66 R68
0.1uF 0.1uF . LFRONTEND on Sub-Link must be LFRONTEND on Sub-Link must be ) PDN
0 15";5 4 Diff. 1000"”" close to AC coupling capacitors (C1005) close to AC coupling capacitors (C1005)  Diff. 1000""" Power On Reset
GND TVDDIO trace design on Main-Link trace on Main-Link trace trace design reruired Z
) AIN1 PIO
AINO PIO
- RPDN PIO!
c24 PIO
0.1uF TVDDIO  R32 R45 R48 R54 _DSPSCL PIO
R38 R47 R53 DSPSDA PIO
GND NTT PIO
NTO PIO
Connection from THCV244A to Processor
MIPI OUT=>DSP
co7 S 2-wire SCL/SDA <= DSP
Diff. 1000hm Differential 1000hm Diff. 1000hm 1uF INT => DSP (Open-drain)
A trace design Characteristic Impedance trace design ;2 6 GPIO to Reset Cam etc <=> DSP (Open-drain or not) A
cable oo one E)’?’;STNDCSP DSP
STPTX N STPRX N <=
STPTX_N
UV STPTX P STPRX P STERXN PDN <= Power On Reset
STP cable
AWG26 e
% over meters THCV241A-THCV244A Example6
GND GND
56 57 ize Document Number ev
R58 A3 | THCV241A-THCV244A_E6 1208
GND
Date: Tuesday, August 17, 2021 Bheet 1 of 1
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Ci ion from t§ THCV241A 4 3 2 RVDD12V RﬁPm;\/ RVDDCORE
Sensor/ISP => mipi input Power supply required current THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here. Power supply required current < > )
i r . . . . L20 FerriteBead
Sensor/ISP <=> 2-wire SCL/SDA THCV241A 10VDD max with margin THCV244A |IOVDD domain max with margin
Sensor/ISP <=> GPIO to Reset etc THCV241A 1.2V max with margin Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme THCV244A 1p2V domain max with margin 10uF
Oscillator => CKI reference clock input _ )
optional function short line from THCV244A to DSP is recommended oNb  RVDDRX
Sensor/ISP <= CKO reference clock output
ISP/MCU <= INT RVDD1gy RVDD18V RVDDIO1 19 FeriteBead
TvDD12y TVDD12V TVDDM  ypp1gy TVDD18Y TVDDIO L9 FeriteBead 10uF
<>k FereBead
D GND  RVDDTX
1uF
GND RVDDIO2 L18 FeriteBead
GND TVDDOP GND TVDDB 10uF
YY) C20
L13 FerriteBead 10uF
C40 C21 GND RVDDPLL
C45 1uF C44 1uF
10uF 10uF GND L17 FerriteBead
C55
GND GND TvDDL GND GND 10uF  RVDDTX
RVDDRX
L16 FerriteBead RVDDIO1
C31
1uF - - - - — - - - - — RVDDIO1
1005 resistors must be 1005 resistors must be giZF 20 0.1uF
. P B P . 1ul
oND  TVDDA close to AC co.upll_ng capacitor close to AC co.upll_ng capacitor N < e O.1UF
(C1005) on Main-Link trace (C1005) on Main-Link trace Cc28 Slo GND
@|®
L15 FerriteBead [o}] c11 GND 0.1uF g
CMAINTX_C1005 CMAINRX_C1005 Al | eND RVDDPLL
1uF TN TX N RXON RXON RVDDCORE
TVDDL
GND <|olalslolo|o|s o]l |o
C36 'R1005_49.90hm R1005_49.90hi I el Il N
0.1uF oo P 55888385852225885
MTX P MRX_P. zzg
C c2 MTX_P MRX_P: c12 cooooooan2€2<<nPg GND
GND a5 oz CMAINTX_C1005 CMAINRX_C1005 QOOO00000 g
2| 2| (5[5 P L J|__RxoP EXTSYNC
TVDDM <(l{ <Z(H 5| 125 T™X_P 1r CONTX_P CONRX_P ali RXOP =2 THOV244A EXTS;S&
OS[O|=[-| |- [F|F
c22 E— VDDPLL (g
0.1uF T 28 X3P
m 2RRNCLR RN Diff. 100ohm trace design Diff. 100ohm trace design ExPosad PAD MTX3N gg TT>><<31':
'oseaq-|
GND THCV241A < a<zcdgomz CMAINTX/RX AC coupling capacitors on Main-Link trace ‘ CMAINTX/RX AC coupling capacitors on Main-Link trace ‘ GND m:rrém 25 TXIN
CAMMD3P 31 S %] 9; <= g E 8 % 5 are supp d to be g depending on Data-rate are supp d to be g depending on Data-rate MTXCLKOP gg m g’ g:
CAMMDIN 32| RD3P > 5329 e.9.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps e.9.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps MTX’%%V;I 22 TXOP
CAMMDTP 33 See "Circuit Comp t Parts Supy Info.” See "Circuit Comp t Parts Supy Info.” MTXON |21 X
CAMMDIN 0 TX2P
CAMMCKP 35 MTX2P 739 TX2N
CAMMCKN 36 MTX2N [gMTXCLKiP
CAMMDOP 37 ¢ N MTXCLK1P 17 MTXCLKIN
CAMMDON 38 0.1uF GND VDDRX{" Ty g MTXCLKIN
CAMMD2P 39 C53 0.1uF 88%%‘2_&5%%%8E558?_(
E— o7 '765 EXPOND 8885385555855555
4 100nF RVDDCORE SSIFXEEECER>SOXE S>>
SM_N RCMON RCMON RVDDIO2 GND [l RVDDIO2
GND L3 RVDDCORE
RVDDTX  C50 C51
C34 0.1uF 0.1uF
LFRONTEND_3.3uH_SRFover150MHz_LQW32FT3R3
RCMON cor R R
GND P C32
B c4 c8 RCMoP 0.AuF
L 100nF c6 c10 100nF GN P N
=) TCM P _||_TSM P 1 RSM_P RCMOP, 0.1uF
TVDDM 2 % TCem_P 1 1 <> RcmoP P & & GND GND GND
= B 390pF 390pF
o] [ GND GND P
TVDDOP || | TVDDL
1 RVDDIO1 R25 R29 R33 R37 RVDDIO1 R36 R62 R65 R67
C26 —— ——c23 7 5 R39 5 R64 R66 R68
0.1uF 0.1uF . LFRONTEND on Sub-Link must be LFRONTEND on Sub-Link must be ) PDN
o 15";5 4 Diff. 1000"”" close to AC coupling capacitor (C1005) close to AC coupling capacitor (C1005) Diff. 1000""" Power On Reset
GND TVDDIO trace design on Main-Link trace on Main-Link trace trace design reruired Z
) AIN1 PIO|
AIND PIO
- RPDN PIO!
C24 PIO!
0.1uF TVDDIO  R32 R45 R48 R54 _DSPSCL PIO!
R38 R47 R53 DSPSDA PIO!
GND CONTX P 1 1___CONRXP NT1 PIO|
CONTX_P %5 oid CONRX_P NTO BO
MCXJ ] Mcxy
RG/174 Connection from THCV244A to Processor
Single-ended 500hm JIS/1.5D Single-ended 500hm MIPI OUT=>DSP
trace design for Coax over meters trace design for Coax c67 S 2-wire SCL/SDA <= DSP
GND GND 1uF INT => DSP (Open-drain)
A 4 GPIO to Reset Cam etc <=> DSP (Open-drain or not)
. R%  ERR=>DSP
Single-ended 500hm GND GND EXTSYNC <= DSP
Characteristic Inpedance _ -
cable PDN <= Power On Reset
[Title
% THCV241A-THCV244A Example?
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Ci from
Sensor/ISP => mipi input
Sensor/ISP <=> 2-wire SCL/SDA
Sensor/ISP <=
Oscillator => CKl reference clock
optional function

GPIO to Reset etc

t§ THCV241A

Power supply required current
THCV241A I0VDD max with margin
THCV241A 1.2V max with margin

input

Sensor/ISP <= CKO reference clock output

ISP/MCU <= INT

TVDD12V TVDD12V TVDDM TVDD18V TVDD18V TVDDIO
D <> L14 FerriteBead
1uF
GND TVDDOP GND TVDDB

YY)
L13 FerriteBead
C40 Cc21
C45 1uF Ca4 1uF
10uF 10uF
GND GND TVDDL GND GND
L16 FerriteBead
1uF
GND TVDDA

L15 FerriteBead

TvDDL TVDDIO
GND
C36
0.1uF car
0.1uF
GND 3 - GND
wlm zl%l 2l 128
TVDDM Z2zl| 2 [BC
OS[O|=[-| |- [F|F
c22
0.1uF
olololsofolsolalc
U4 SRIRINERRERKS
oND  [THGVERA = S <z e doopz
<Z83%a
CAMMD3P 31 SP9%79RE3Y
CAMMD3N 32 | RDSP >=3
CAMMD1TP 33 | RDSN
CAMMDIN 34 | RD1P
CAMMCKP 35 | RDIN
CAMMCKN 36 QSEE ExPosed
CAMMDOP 37| ROAN PAD o TCMN
CAMMDON 38 GND
RDON TCMP TCM_P
CAMMD2P 39 2 TPDNT
CAMMD2N 40 | RD2P PDN1
RD2N VDDB |—
| oo,/ 5 TVDDB
oraw
8205._38998
ooxaox¥ooaooo C39
>>0>0>0000 0.1uF
< ofolo
B GND GND
5
Z|
Tvoom | 2| |E
= S
O O
liL 2l 2
LU/ LU/
WQI)OIL‘ 2 | TvDDL
C26 —— ——c23
0.1uF 0.1uF
C25
0.1uF ——
GND TVDDIO
i
C24
0.1uF TVDDIO R32  R45 R48 R54
R38 R47 R53
GND

57
R58

GND

4

3

THine Electronics, Inc. is not liable for any damages to user's property incurred by the use of the circuit shown here.

Main-Link and Sub-Link lane0 connection is exampled below. other lanes can be configurable as the same scheme

LPOWER_47uH_LQH44PH470
L5

pocvce O_’OLCCFBQ/W\.fWW_OTSWN

FerriteBead_BLM18AG102SH1_MPZ1608B471

L

1

]

SCE > veesce ‘

LPOWER_47uH_LQH44PH470
L7

Ve

RSM_!
FerriteBead_BLM18AG102SH1_MPZ1608B471

L 4 :1_
c47 C46 Cc48 C49
47uF_| 22uF 47uF_| 22u0F
GND  GND GND  GND
Inductor on Power must be Inductor on Power must be
close to LFRONTEND inductor close to LFRONTEND inductor
on Sub-Link trace on Sub-Link trace
e
r Y T [ - - - =
1005 resistors must be T 1005 resistors must be —‘
close to AC coupling capacitor close to AC coupling capacitor
(C1005) on Main-Link trace (C1005) on Main-Link trace
Cc1 c11
CMAINTX_C1005 CMAINRX_C1005
‘ TN TX N ‘ RXON RXON
R1005_49.90hm ‘ R1005_49.90h ‘
GND GND
MTX P MRX_P.
c2 MTX_P MRX_P- c12
CMAINTX_C1005 CMAINRX_C1005
‘ ™>P TXP { % CONTX_P CONRX_P % } RX0P RXOP

‘ Diff. 100ohm trace design

CMAINTX/RX AC coupling capacitors on Main-Link trace
‘ are d to be de ding on Data-rate

e.q. TX/IRX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps
See "Circuit Ci t Parts I Info."

P

LFRONTEND_2.2uH_SRFover150MHz_LQW32FT2R2

c4
33nF Cc6
ToMP TCM P { TSM_P. {
390pF
GND
LFRONTEND on Sub-Link must be
Diff. 100ohm

close to AC coupling capacitor (C1005)

trace design on Main-Link trace

A

CONTX P 1
CONTX_P 76

Diff. 100ohm trace design

CMAINTX/RX AC coupling capacitors on Main-Link trace ‘
are supp d to be ged dep g on Data-rate
e.g.TX/RX=150pF/47pF for 3Gbps, 470pF/100pF for 1Gbps
See "Circuit C t Parts Info."

P 'PF

LFRONTEND_2.2uH_SRFover150MHz_LQW32FT2R2 ‘

c8
c10 33nF
RSM_P RCMOPC RCMOP
3
GND

90pF ‘

LFRONTEND on Sub-Link must be
close to AC coupling capacitor (C1005)
on Main-Link trace

Diff. 1000hm ‘
trace design

MOXJ o

RG/174
JIS/1.5D

Single-ended 500hm
trace design for Coax

over meters

1 CONRX P
77 CONRX_P

MCXJ

Single-ended 500hm
trace design for Coax

Single-ended 500hm
Characteristic Impedance
cable

2 R 0013\/ RVDDCORE
Power supply required current RV%_T
THCV244A IOVDD domain max with margin L20 FeriteBead
THCV244A 1p2V domain max with margin 10uF
short line from THCV244A to DSP is recommended
GND  RVDDRX
RVDD1gy RVDD18V RVDDIO1 19 FeriteBead
L9 FerriteBead 10uF
GND  RVDDTX D
GND RVDDIO2 L18 FerriteBead
10uF
C20
10uF
GND RVDDPLL
GND L17 FerriteBead
C55
10uF  RVDDTX
RVDDRX
RVDDIO1
GND C31
RVDDIO1
C52 0.1uF
0.1uF C29
= <| | 0.1uF
slielisiisislis 182 oo
O|O|O[O[O[O|E|E|Z|2|%(%
z(z|<|=|8)8] | eND RVDDPLL
<|olalslolo|o|s o]l |o
<39S | [F[B (B[] B|3| B[S
SN OOUTONTO-OC O AT
000000000EEZ22590
cooooooan2€2<<nPg GND
Eleelelorereiele e C
EXTSYNC
EXTSYNC
THCV244A PDN
E— VDDPLL (g
T VDDTX 28 X3P
a2 TX3N
EXPosed-PAD MTX1P |28 TX1P
GND 25 TXIN
MTX1IN
24 MTXCLKOP
MTXCLKOP [—5 VTXGLKON
MTXCLKON |5 TXOP
MTXOP |57 >
J MTXON 755 TX2P
MTX2P |5 TN
MTX2N [gMTXCLKiP
c MTXCLK1P 97— MTXCLKIN
0.4UF 'GND VDDRX{ w ¥ wMTXCLKIN
. 4 R4
C53 0.1uF O08zazazaozaJEEITOX
65 005655805390 0580K
EXPGND @@==2===2=2=220>>>00
0000000000 annnan
RVDDCORE ? SSIFXEEECER>SOXE S>>
RVDDIO2 GND [l RVDDIO2
RVDDCORE
RVDDTX  C50 C51
c34 J 0.1uF 0.1uF
RCMON 8 chon FORI cao
RCMOP o O1uF B
GN RCM1P N
0.1uF R
RCM2P & & GND GND GND
RCM3P
RVDDIO1 R25 R29 R33 R37 RVDDIO1 R36 R62 R65 R67
7 5 5 R64 R66 R68
PDN
Power On Reset
reruired Z
AIN1 PIO|
AIND PIO
RPDN PIO!
PIO!
_DSPSCL PIO!
DSPSDA PIO!
NT1 PIO|
NTO PIO
Connection from THCV244A to Processor
MIPI OUT=>DSP
c67 < 2-wire SCL/SDA <= DSP
1uF INT => DSP (Open-drain)
4 GPIO to Reset Cam etc <=> DSP (Open-drain or not) A
R26 _
GND GND ERR => DSP
EXTSYNC <= DSP
PDN <= Power On Reset
[Title
THCV241A-THCV244A Example8
ize Document Number ev
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Example Circuit Component Parts Supplemental Information

Additional informative information about example circuit is shown here.

Sink Voltage (e.g. 5.0V)

Cpowerl;mlk

50

ohm

e.0.THCV24x g

TXN _|CmainT><
TXP HI

Sub-Link

Rsubtermrx

*kk

hip Beads

49.90hm

Coaxial cable
Transmission

Type, length

f —

| S
CmainTx % % CmainRx

*x *LFRONTEND *LFRONTEND
LPOWER LPOWER
TCMN _| |&uh—
390pF 390pF|

LrronTenD and Leower are key component for single line configuration. Some examples are introduced here.

TCMP 4}@%%%

$ *F/E unique L(e.g.150MHZz<SRF) $390pF

Source Voltage (e.g. 5.0V)

Chip Beads

49.90hm

Cpowertulk

e.0.THCV244A

Main-
Link

**Power L >= 47uH w/ system current
***parameters depending on Freq.

CanfH RCMP|RRS

H RX
|H RxP

Sub-Link

——Canfp RCMN ~Tx| 50

ohm

Rsubtermrx

Figure 3 Example Schematic Diagram of Single-Line Configuration

LrronTeno default guideline is 2.2uH in terms of robustness against whole system noise including power effect.

LFRONTEND is supposed to be equal or less than 3.3uH. Too small LrronTenp iS also unavailable.
Lrower is supposed to be equal or more than 47uH.

Table 2 Example Inductor components

Symbol Value Maker Part Number Note
2.2uH Murata LQW32FT2R2 AEC-Q200
2.0uH Murata LQW21FT2R0 AEC-Q200
Leronrenn 3.3uH Murata LQW32FT3R3 AEC-Q200
2.2uH TDK ADL2012-2R2M AEC-Q200
2.2uH Taiyo Yuden BRC2012T2R2MD
3.3uH Taiyo Yuden BRC2012T3R3MDV Automotive
47uH Murata LQH44PH470MPR AEC-Q200
L 47uH Murata LQW32FT470 AEC-Q200
POWER 47uH TDK VLS3015CX-470M-H AEC-Q200
47uH Taiyo Yuden BRL3225T470KV Automotive
Copyright© 2022, THine Electronics, Inc. 14/56 THine Electronics, Inc.
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Crmaintx and Cmainrx are supposed to be properly selected depending on Main-Link Data-rate for single line
configuration from 600Mbps to 4Gbps.

Table 3 Example Main-Link AC-coupling Capacitor components

(PF) (pF) (PF)
(MbpS) CmainTx crrlainRx
Data-rate available value | available value | available range

4000 150 47 47
3000 150 47 47
2250 150 47 47
1500 270 68 68-82
1250 470 82 68-100
1000 470 100 82-150
800 560 100 100-150
600 560 150 100-150

Csub default guideline is 33nF in terms of robustness against whole system noise including power effect.
Csub 100nF, which is easier to get in market, could be available.

Rsuptermrx, SUb-Link PHY Rx PHY termination are controllable in THCV series register set.
Rsuptermrx default guideline is 200ohm(, where companion Sub-Link Rx PHY drive current is 3mA,) in terms of

robustness against whole system noise including power effect.
Rsuptermrx 500hm(, where companion Sub-Link Rx PHY drive current is 12mA,), which could affect termination
condition aimed for EMC compatibility, could be available.

THine Electronics, Inc.

Copyright© 2022, THine Electronics, Inc. 15/56
SCE
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Main-Link data mapping reference (Parallel CMOS to V-by-One® HS Compatibility)

THCV231 (HFSEL=0) or THCV235 (HFSEL=0) to THCV244A pin assignment example

THCV244A V-by-One® HS standard format is used. THCV231/235 V-by-One® HS Mode is used.
THCV231/235 COL1=0 and LFSEL=0 are also required.

THCV231/235 Pins Format Name RGB888 Yuv422

HFSEL=0 Vx1HS std. Packer Packet ref. Normal Model | Normal Mode2 | Normal Mode3 | Demux Model [ Demux Mode2
D[31] V-by-One®HS_D[31] 0 0 0 0 Y [7](1st pixel) Ch([7]
D[30] V-by-One®HS_D[30] 0 0 0 0 Y[6](1st pixel) Chi6]
D[29] V-by-One®HS_D[29] 0 0 0 0 Y[5](1st pixel) Chi5]
D[28] V-by-One®HS_D[28] 0 0 0 0 Y[4](1st pixel) Cb[4]
D[27] V-by-One®HS_D[27] 0 0 0 0 Y[3](1st pixel) Ch[3]
D[26] V-by-One®HS_D[26] 0 0 0 0 Y[2](1st pixel) Ch[2]
D[25] V-by-One®HS_D[25] 0 0 0 0 Y[1](1st pixel) Chl[1]
D[24] V-by-One®HS_D[24] 0 0 0 0 Y[0](1st pixel) Ch[0]
D[23] V-by-One®HS_D[23] B[7] 0 Cb[7)/Cr[7] Y[7] Cb[7] Y[7](1st pixel)
D[22] V-by-One®HS_D[22] B[6] 0 Ch[6]/Cr[6] Y[6] Ch[6] Y[6](1st pixel)
D[21] V-by-One®HS_D[21] B[5] 0 Cb[5)/Cr[5] Y[5] Ch[5] Y[5](1st pixel)
D[20] V-by-One®HS_D[20] B[4] 0 Chl[4]/Cr[4] Y[4] Ch[4] Y [4](1st pixel)
D[19] V-by-One®HS_D[19] B[3] 0 Ch[3]/Cr[3] Y[3] Ch[3] Y[3](1st pixel)
D[18] V-by-One®HS_D[18] B[2] 0 Cb[2)/Cr[2] Y[2] Cb[2] Y[2](1st pixel)
D[17] V-by-One®HS_D[17] B[1] 0 Chb[1)/Cr[1] Y[1] Ch[1] Y[1](1st pixel)
D[16] V-by-One®HS_D[16] B[0] 0 Ch[0]/Cr[0] Y[0] Cb[0] Y[0](1st pixel)
D[15] V-by-One®HS_D[15] G[7] Y[7] 0 0 Y[7](2nd pixel) Cr[7]
D[14] V-by-One®HS_D[14] G[6] Y[6] 0 0 Y[6](2nd pixel) Crl6]
D[13] V-by-One®HS_D[13] G[5] Y[5] 0 0 Y[5](2nd pixel) Cr[5]
D[12] V-by-One®HS_D[12] G[4] Y[4] 0 0 Y[4](2nd pixel) Crl4]
D[11] V-by-One®HS_D[11] G[3] Y[3] 0 0 Y[3](2nd pixel) Cr[3]
D[10] V-by-One®HS_D[10] G[2] Y[2] 0 0 Y[2](2nd pixel) cr[2]
D[9] V-by-One®HS_D[9] G[1] Y[1] 0 0 Y[1](2nd pixel) Cr[1]
D[8] V-by-One®HS_D|[8] G[0] Y[0] 0 0 Y[0](2nd pixel) Cr[0]
D[7] V-by-One®HS _D[7] R[7] Chb[7)/Cr[7] Y[7] Chb[7)/Cr[7] Cr[7] Y [7](2nd pixel)
D[6] V-by-One®HS_D[6] R[6] Ch[6]/Cr[6] Y[6] Ch[6]/Cr[6] Crl6] Y[6](2nd pixel)
D[5] V-by-One®HS_D[5] R[5] Ch[5]/Cr[5] Y[5] Ch[5]/Cr[5] Cr[s] Y[5](2nd pixel)
D[4] V-by-One®HS_D[4] R[4] Cb[4]/Cr[4] Y[4] Cb[4]/Cr[4] Cr[4] Y[4](2nd pixel)
D[3] V-by-One®HS_D[3] R[3] Chb[3)/Cr[3] Y[3] Cb[3)/Cr[3] Cr[3] Y[3](2nd pixel)
D[2] V-by-One®HS_D[2] R[2] Ch[2J/Cr[2] Y[2] Ch[2J/Cr[2] Cr[2] Y[2](2nd pixel)
D[1] V-by-One®HS_D[1] R[1] Ch[1]/Cr[1] Y[1] Ch[1]/Cr[1] Cr[1] Y[1](2nd pixel)
D[0] V-by-One®HS_D[0] R[0] Chl[o)/Cr[0] Y[0] Chl[o)/Cr[0] cr{o] Y[0](2nd pixel)

THCV231/235 Pins Format Name| RAWS

HFSEL=0 Vx1HS std. Packer Packet ref. Normal Model Normal Mode2 Demux Model
D[31] V-by-One®HS_D[31] 0 0 RAW[7] (2nd pixel)
D[30] V-by-One®HS_D[30] 0 0 RAWI6] (2nd pixel)
D[29] V-by-One®HS _D[29] 0 0 RAWI5] (2nd pixel)
D[28] V-by-One®HS_D[28] 0 0 RAW[4] (2nd pixel)
D[27] V-by-One®HS_D[27] 0 0 RAW[3] (2nd pixel)
D[26] V-by-One®HS_D[26] 0 0 RAW[2] (2nd pixel)
D[25] V-by-One®HS_D[25] 0 0 RAW[1] (2nd pixel)
D[24] V-by-One®HS_D[24] 0 0 RAWI0] (2nd pixel)
D[23] V-by-One®HS_D[23] 0 RAW[7] (1st pixel) RAW[7] (1st pixel)
D[22] V-by-One®HS_D[22] 0 RAWI6] (1st pixel) RAWI6] (1st pixel)
D[21] V-by-One®HS _D[21] 0 RAWI5] (1st pixel) RAWI5] (1st pixel)
D[20] V-by-One®HS_D[20] 0 RAWI4] (1st pixel) RAWI4] (1st pixel)
D[19] V-by-One®HS _D[19] 0 RAWI3] (1st pixel) RAWI3] (1st pixel)
D[18] V-by-One®HS _D[18] 0 RAWI2] (1st pixel) RAWI2] (1st pixel)
D[17] V-by-One®HS _D[17] 0 RAWI1] (1st pixel) RAWI1] (1st pixel)
D[16] V-by-One®HS_D[16] 0 RAW[O] (1st pixel) RAW[O] (1st pixel)
D[15] V-by-One®HS_D[15] RAW[7] (2nd pixel) 0 RAW[7] (4th pixel)
D[14] V-by-One®HS_D[14] RAWI6] (2nd pixel) 0 RAWI6] (4th pixel)
D[13] V-by-One®HS_D[13] RAWI5] (2nd pixel) 0 RAWI5] (4th pixel)
D[12] V-by-One®HS _D[12] RAWI[4] (2nd pixel) 0 RAWI4] (4th pixel)
D[11] V-by-One®HS D[11] RAWI3] (2nd pixel) 0 RAWI3] (4th pixel)
D[10] V-by-One®HS_D[10] RAWI[2] (2nd pixel) 0 RAWI2] (4th pixel)
D[9] V-by-One®HS_D[9] RAWI1] (2nd pixel) 0 RAWI1] (4th pixel)
D[8] V-by-One®HS_D[8] RAWIO] (2nd pixel) 0 RAWIO] (4th pixel)
D[7] V-by-One®HS_D[7] RAW[7] (1st pixel) RAW[7] (2nd pixel) RAWI7] (3rd pixel)
D[6] V-by-One®HS_D[6] RAW[6] (1st pixel) RAW[6] (2nd pixel) RAW[6] (3rd pixel)
D[5] V-by-One®HS_D[5] RAWI[5] (1st pixel) RAW[5] (2nd pixel) RAW([5] (3rd pixel)
D[4] V-by-One®HS_D[4] RAWI4] (1st pixel) RAWI[4] (2nd pixel) RAWI[4] (3rd pixel)
D[3] V-by-One®HS_D[3] RAWI3] (1st pixel) RAWI3] (2nd pixel) RAW[3] (3rd pixel)
D[2] V-by-One®HS_D[2] RAWI2] (1st pixel) RAWI[2] (2nd pixel) RAW[2] (3rd pixel)
D[1] V-by-One®HS_D[1] RAWI1] (1st pixel) RAWI1] (2nd pixel) RAWI[1] (3rd pixel)
D[0] V-by-One®HS_D[0] RAWIO] (1st pixel) RAWIO] (2nd pixel) RAWIO0] (3rd pixel)

Copyright© 2022, THine Electronics, Inc.
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THCV231/235 Pins Format Name RAW10
HFSEL=0 Vx1HS std. Packer Packet ref. Normal Demux Model Demux Mode2

D[31] V-by-One®HS_D[31] 0 0 0

D[30] V-by-One®HS_D[30] 0 0 0

D[29] V-by-One®HS_D[29] 0 0 0

D[28] V-by-One®HS_D[28] 0 0 0

D[27] V-by-One®HS_D[27] 0 0 0

D[26] V-by-One®HS_D[26] 0 0 0

D[25] V-by-One®HS_D[25] 0 RAWI1](1st pixel) 0

D[24] V-by-One®HS_D[24] 0 RAWI0](1st pixel) 0

D[23] V-by-One®HS_D[23] 0 RAWI9](1st pixel) 0

D[22] V-by-One®HS_D[22] 0 RAWI[8](1st pixel) 0

D[21] V-by-One®HS_D[21] 0 RAW[7](1st pixel) RAW[1](1st pixel)
D[20] V-by-One®HS_D[20] 0 RAWI6](1st pixel) RAWI0](1st pixel)
D[19] V-by-One®HS_D[19] 0 RAWI5](1st pixel) RAWI[9](1st pixel)
D[18] V-by-One®HS _D[18] 0 RAWI[4](1st pixel) RAWI8](1st pixel)
D[17] V-by-One®HS _D[17] 0 RAWI3](1st pixel) RAWI[7](1st pixel)
D[16] V-by-One®HS_D[16] 0 RAWI[2](1st pixel) RAWI6](1st pixel)
D[15] V-by-One®HS_D[15] 0 0 RAWI5](1st pixel)
D[14] V-by-One®HS_D[14] 0 0 RAWI[4](1st pixel)
D[13] V-by-One®HS_D[13] 0 0 RAW[3](1st pixel)
D[12] V-by-One®HS_D[12] 0 0 RAW[2](1st pixel)
D[11] V-by-One®HS_D[11] 0 0 0

D[10] V-by-One®HS_D[10] 0 0 0

D[9] V-by-One®HS_D[9] RAWI[1] RAWI[1](2nd pixel) RAWI[1](2nd pixel)
D[8] V-by-One®HS_D[8] RAWI0] RAWI0](2nd pixel) RAWI[0](2nd pixel)
D[7] V-by-One®HS_D[7] RAWI[9] RAWI[9](2nd pixel) RAWI[9](2nd pixel)
D[6] V-by-One®HS_D[6] RAWI8] RAWI[8](2nd pixel) RAW[8](2nd pixel)
D[5] V-by-One®HS_D[5] RAWI[7] RAW[7](2nd pixel) RAW[7](2nd pixel)
D[4] V-by-One®HS_D[4] RAWI6] RAWI6](2nd pixel) RAWI6](2nd pixel)
D[3] V-by-One®HS_DJ[3] RAW[5] RAWI[5](2nd pixel) RAWI[5](2nd pixel)
D[2] V-by-One®HS_D[2] RAW[4] RAWI[4](2nd pixel) RAWI[4](2nd pixel)
D[1] V-by-One®HS_D[1] RAWI[3] RAWI[3](2nd pixel) RAWI[3](2nd pixel)
D[0] V-by-One®HS_D[0] RAWI[2] RAWI[2](2nd pixel) RAW[2](2nd pixel)

THCV231/235 Pins Format Name RAW12
HFSEL=0 Vx1HS std. Packer Packet ref. Normal Demux Model Demux Mode2

D[31] V-by-One®HS_D[31] 0 0 0

D[30] V-by-One®HS_D[30] 0 0 0

D[29] V-by-One®HS_D[29] 0 0 0

D[28] V-by-One®HS_D[28] 0 0 0

D[27] V-by-One®HS_D[27] 0 RAWI3](1st pixel) 0

D[26] V-by-One®HS _D[26] 0 RAWI[2](1st pixel) 0

D[25] V-by-One®HS_D[25] 0 RAWI[1](1st pixel) 0

D[24] V-by-One®HS_D[24] 0 RAWI0](1st pixel) 0

D[23] V-by-One®HS_D[23] 0 RAWI[11](1st pixel) RAWI3](1st pixel)
D[22] V-by-One®HS_D[22] 0 RAW[10](1st pixel) RAW[2](1st pixel)
D[21] V-by-One®HS_D[21] 0 RAWI[9](1st pixel) RAW[1](1st pixel)
D[20] V-by-One®HS_D[20] 0 RAWI[8](1st pixel) RAWI[0](1st pixel)
D[19] V-by-One®HS_D[19] 0 RAW([7](1st pixel) RAW[11](1st pixel)
D[18] V-by-One®HS_D[18] 0 RAWI6](1st pixel) RAWI[10](1st pixel)
D[17] V-by-One®HS_D[17] 0 RAWI5](1st pixel) RAWI[9](1st pixel)
D[16] V-by-One®HS_D[16] 0 RAWI[4](1st pixel) RAWI8](1st pixel)
D[15] V-by-One®HS_D[15] 0 0 RAWI[7](1st pixel)
D[14] V-by-One®HS_D[14] 0 0 RAWI6](1st pixel)
D[13] V-by-One®HS _D[13] 0 0 RAWI5](1st pixel)
D[12] V-by-One®HS_D[12] 0 0 RAWI[4](1st pixel)
D[11] V-by-One®HS_D[11] RAWI[3] RAWI[3](2nd pixel) RAWI[3](2nd pixel)
D[10] V-by-One®HS_D[10] RAW[2] RAWI[2](2nd pixel) RAWI[2](2nd pixel)
D[9] V-by-One®HS_D[9] RAWI[1] RAWI[1](2nd pixel) RAWI[1](2nd pixel)
D[8] V-by-One®HS_D[8] RAWI0] RAWI[0](2nd pixel) RAWI[0](2nd pixel)
D[7] V-by-One®HS_D[7] RAW[11] RAWI[11](2nd pixel) RAW[11](2nd pixel)
D[6] V-by-One®HS_D[6] RAWI[10] RAWI[10](2nd pixel) RAWI[10](2nd pixel)
D[5] V-by-One®HS_D[5] RAWI9] RAWI[9](2nd pixel) RAWI[9](2nd pixel)
D[4] V-by-One®HS_D[4] RAWI8] RAWI8](2nd pixel) RAW[8](2nd pixel)
D[3] V-by-One®HS_D[3] RAWI[7] RAW[7](2nd pixel) RAW[7](2nd pixel)
D[2] V-by-One®HS_D[2] RAWI[6] RAWI[6](2nd pixel) RAWI[6](2nd pixel)
D[1] V-by-One®HS_D[1] RAWI[5] RAWI[5](2nd pixel) RAWI[5](2nd pixel)
D[0] V-by-One®HS_D[0] RAW[4] RAWI[4](2nd pixel) RAWI[4](2nd pixel)
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THCV231 (HFSEL=1) or THCV235 (HFSEL=1) to THCV244A pin assignment example

THCV244A V-by-One® HS standard format is used. Formats with dark cell in below table cannot be used.
Basically 4Byte Mode is required. Particular mode of THCV231 allows 3Byte Mode.
THCV231/235 V-by-One® HS Mode is used. THCV231/235 COL1=0 and LFSEL=0 are also required.

THCV231/235 Pins Format Name RGB888 YUv422
HFSEL=1 Vx1HS std. Packer Packet ref. Normal Model | Normal Mode2 | Normal Mode3 | Demux Model | Demux Mode2
D[15](1st) V-by-One®HS_D[31] 0 0 0 0 Y[7](1st pixel) Ch[7]
D[14](1st) V-by-One®HS_D[30] 0 0 0 0 Y[6](1st pixel) Ch[6]
D[13](1st) V-by-One®HS_D[29] 0 0 0 0 Y [5](1st pixel) Ch[5]
D[12](1st) V-by-One®HS_D[28] 0 0 0 0 Y[4](1st pixel) Ch[4]
D[11](1st) V-by-One®HS_D[27] 0 0 0 0 Y[3](1st pixel) Cb[3]
D[10](1st) V-by-One®HS_D[26] 0 0 0 0 Y[2](1st pixel) Cb[2]
D[9](1st) V-by-One®HS_D[25] 0 0 0 0 Y[1](1st pixel) Cbl[1]
D[8](1st) V-by-One®HS_D[24] 0 0 0 0 Y[0](1st pixel) Cb[0]
D[7](1st) V-by-One®HS_D[23] 0 Ch[7]/Cr[7] Y[7] Cbh[7] Y[7](1st pixel)
D[6](1st) V-by-One®HS_D[22] 0 Ch[6]/Cr[6] Y[6] Ch[6] Y[6](1st pixel)
D[5](1st) V-by-One®HS_D[21] 0 Cb[5]/Cr[5] Y[5] Ch[5] Y[5](1st pixel)
D[4](1st) V-by-One®HS_D[20] 0 Cb[4]/Cr[4] Y[4] Cb[4] Y [4](1st pixel)
D[3](1st) V-by-One®HS_D[19] 0 Cb[3)/Cr[3] Y[3] Ch[3] Y [3](1st pixel)
D[2](1st) V-by-One®HS_D[18] 0 Cb[2]/Cr[2] Y[2] Cb[2] Y[2](1st pixel)
D[1](1st) V-by-One®HS_D[17] 0 Ch[1]/Cr[1] Y[1] Cb[1] Y[1](1st pixel)
D[0](1st) V-by-One®HS_D[16] 0 Cb[0]/Cr[0] Y[0] Cb[0] Y[0](1st pixel)
D[15](2nd) V-by-One®HS_D[15] 0 0 Y[7](2nd pixel) Cr[7]
D[14](2nd) V-by-One®HS_D[14] 0 0 Y[6](2nd pixel) Cr[6]
D[13](2nd) V-by-One®HS_D[13] 0 0 Y[5](2nd pixel) Cr[5]
D[12](2nd) V-by-One®HS_D[12] 0 0 Y[4](2nd pixel) Cr[4]
D[11](2nd) V-by-One®HS_D[11] 0 0 Y[3](2nd pixel) Cr[3]
D[10](2nd) V-by-One®HS_D[10] 0 0 Y[2](2nd pixel) Cr[2]
D[9](2nd) V-by-One®HS_D[9] 0 0 Y[1](2nd pixel) Cr[1]
D[8](2nd) V-by-One®HS_D[8] 0 0 Y[0](2nd pixel) Cr[0]
D[7](2nd) V-by-One®HS_D[7] Y[7] Ch[7]/Cr[7] Cr[7] Y[7](2nd pixel)
D[6](2nd) V-by-One®HS_D|[6] Y[6] Cb[6]/Cr[6] Cr[6] Y[6](2nd pixel)
D[5](2nd) V-by-One®HS_D|[5] Y[5] Cb[5]/Cr[5] Cr[5] Y[5](2nd pixel)
D[4](2nd) V-by-One®HS_D[4] Y[4] Cb[4]/Cr[4] Cr[4] Y[4](2nd pixel)
D[3](2nd) V-by-One®HS_D[3] Y[3] Cb[3]/Cr[3] Cr[3] Y[3](2nd pixel)
D[2](2nd) V-by-One®HS_D[2] Y[2] Cb[2]/Cr[2] Cr[2] Y[2](2nd pixel)
D[1](2nd) V-by-One®HS_D[1] Y[1] Cb[1]/Cr[1] Cr[1] Y[1](2nd pixel)
D[0](2nd) V-by-One®HS_D[0] Y[0] Cb[0)/Cr[0] Cr[0] Y[0](2nd pixel)
THCV231/235 Pins Format Name RAWS
HFSEL=1 Vx1HS std. Packer Packet ref. Normal Model Normal Mode2 Demux Model
D[15](1st) V-by-One®HS_D[31] 0 0 RAWI7] (2nd pixel)
D[14](1st) V-by-One®HS_D[30] 0 0 RAWI6] (2nd pixel)
D[13](1st) V-by-One®HS_D[29] 0 0 RAWI5] (2nd pixel)
D[12](1st) V-by-One®HS_D[28] 0 0 RAWI4] (2nd pixel)
D[11](1st) V-by-One®HS _D[27] 0 0 RAWI3] (2nd pixel)
D[10](1st) V-by-One®HS_D[26] 0 0 RAWI[2] (2nd pixel)
D[9](1st) V-by-One®HS_D[25] 0 0 RAWI[1] (2nd pixel)
D[8](1st) V-by-One®HS_D[24] 0 0 RAWI[O] (2nd pixel)
D[7](1st) V-by-One®HS_D[23] 0 RAW([7] (1st pixel) RAW([7] (1st pixel)
D[6](1st) V-by-One®HS_D[22] 0 RAWI6] (1st pixel) RAWI6] (1st pixel)
D[5](1st) V-by-One®HS_D[21] 0 RAWI[5] (1st pixel) RAW[5] (1st pixel)
D[4](1st) V-by-One®HS_D[20] 0 RAWI4] (1st pixel) RAWI[4] (1st pixel)
D[3](1st) V-by-One®HS _D[19] 0 RAWI[3] (1st pixel) RAW[3] (1st pixel)
D[2](1st) V-by-One®HS _D[18] 0 RAWI2] (1st pixel) RAW[2] (1st pixel)
D[1](1st) V-by-One®HS _D[17] 0 RAWI[1] (1st pixel) RAWI[1] (1st pixel)
D[0](1st) V-by-One®HS_D[16] 0 RAWIO] (1st pixel) RAWIO] (1st pixel)
D[15](2nd) V-by-One®HS_D[15] 0 RAW(7] (4th pixel)
D[14](2nd) V-by-One®HS_D[14] 0 RAWI6] (4th pixel)
D[13](2nd) V-by-One®HS_D[13] 0 RAWI5] (4th pixel)
D[12](2nd) V-by-One®HS_D[12] 0 RAWI[4] (4th pixel)
D[11](2nd) V-by-One®HS_D[11] 0 RAWI[3] (4th pixel)
D[10](2nd) V-by-One®HS _D[10] 0 RAWI[2] (4th pixel)
D[9](2nd) V-by-One®HS_D[9] 0 RAWI[1] (4th pixel)
D[8](2nd) V-by-One®HS_D[8] 0 RAWIO] (4th pixel)
D[7](2nd) V-by-One®HS_D[7] RAWI7] (2nd pixel) RAWI[7] (3rd pixel)
D[6](2nd) V-by-One®HS_D[6] RAWI[6] (2nd pixel) RAWI[6] (3rd pixel)
D[5](2nd) V-by-One®HS_DJ[5] RAWI[5] (2nd pixel) RAWI[5] (3rd pixel)
D[4](2nd) V-by-One®HS_D[4] RAWI[4] (2nd pixel) RAWI[4] (3rd pixel)
D[3](2nd) V-by-One®HS_D[3] RAWI[3] (2nd pixel) RAW[3] (3rd pixel)
D[2](2nd) V-by-One®HS_D[2] RAWI[2] (2nd pixel) RAWI[2] (3rd pixel)
D[1](2nd) V-by-One®HS_D[1] RAWI1] (2nd pixel) RAWI1] (3rd pixel)
D[0](2nd) V-by-One®HS_D[0] RAWI0] (2nd pixel) RAWIO] (3rd pixel)
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THCV231/235 Pins Format Name RAW10
HFSEL=1 Vx1HS std. Packer Packet ref. Normal Demux Model Demux Mode2
D[15](1st) V-by-One®HS_D[31] 0 0 0
D[14](1st) V-by-One®HS_D[30] 0 0 0
D[13](1st) V-by-One®HS_D[29] 0 0 0
D[12](1st) V-by-One®HS_D[28] 0 0 0
D[11](1st) V-by-One®HS_D[27] 0 0 0
D[10](1st) V-by-One®HS_D[26] 0 0 0
D[9](1st) V-by-One®HS_D[25] 0 RAWI1](1st pixel) 0
D[8](1st) V-by-One®HS_D[24] 0 RAWI0](1st pixel) 0
D[7](1st) V-by-One®HS_D[23] 0 RAW[9](1st pixel) 0
D[6](1st) V-by-One®HS_D[22] 0 RAWI[8](1st pixel) 0
D[5](1st) V-by-One®HS_D[21] 0 RAW[7](1st pixel)
D[4](1st) V-by-One®HS_D[20] 0 RAWI6](1st pixel)
D[3](1st) V-by-One®HS_D[19] 0 RAWI5](1st pixel)
D[2](1st) V-by-One®HS _D[18] 0 RAWI[4](1st pixel)
D[1](1st) V-by-One®HS _D[17] 0 RAWI3](1st pixel)
D[0](1st) V-by-One®HS_D[16] 0 RAWI[2](1st pixel)
D[15](2nd) V-by-One®HS_D[15] 0 0
D[14](2nd) V-by-One®HS_D[14] 0 0
D[13](2nd) V-by-One®HS_D[13] 0 0
D[12](2nd) V-by-One®HS_D[12] 0 0
D[11](2nd) V-by-One®HS_D[11] 0 0
D[10](2nd) V-by-One®HS_D[10] 0 0
D[9](2nd) V-by-One®HS_D[9] RAWI[1](2nd pixel)
D[8](2nd) V-by-One®HS_D[8] RAWI0](2nd pixel)
D[7](2nd) V-by-One®HS_D[7] RAWI[9](2nd pixel)
D[6](2nd) V-by-One®HS_D[6] RAWI[8](2nd pixel)
D[5](2nd) V-by-One®HS_D[5] RAW[7](2nd pixel)
D[4](2nd) V-by-One®HS_D[4] RAWI6](2nd pixel)
D[3](2nd) V-by-One®HS_DJ[3] RAWI[5](2nd pixel)
D[2](2nd) V-by-One®HS_D[2] RAWI[4](2nd pixel)
D[1](2nd) V-by-One®HS_D[1] RAWI[3](2nd pixel)
D[0](2nd) V-by-One®HS_D[0] RAWI[2](2nd pixel)
THCV231/235 Pins Format Name RAW12
HFSEL=1 Vx1HS std. Packer Packet ref. Normal Demux Model Demux Mode2
D[15](1st) V-by-One®HS_D[31] 0 0 0
D[14](1st) V-by-One®HS_D[30] 0 0 0
D[13](1st) V-by-One®HS_D[29] 0 0 0
D[12](1st) V-by-One®HS_D[28] 0 0 0
D[11](1st) V-by-One®HS_D[27] 0 RAWI3](1st pixel) 0
D[10](1st) V-by-One®HS _D[26] 0 RAWI[2](1st pixel) 0
D[9](1st) V-by-One®HS_D[25] 0 RAWI[1](1st pixel) 0
D[8](1st) V-by-One®HS_D[24] 0 RAWI0](1st pixel) 0
D[7](1st) V-by-One®HS_D[23] 0 RAWI[11](1st pixel)
D[6](1st) V-by-One®HS_D[22] 0 RAW[10](1st pixel)
D[5](1st) V-by-One®HS_D[21] 0 RAWI[9](1st pixel)
D[4](1st) V-by-One®HS_D[20] 0 RAWI[8](1st pixel)
D[3](1st) V-by-One®HS_D[19] 0 RAW([7](1st pixel)
D[2](1st) V-by-One®HS_D[18] 0 RAWI6](1st pixel)
D[1](1st) V-by-One®HS_D[17] 0 RAWI5](1st pixel)
D[0](1st) V-by-One®HS_D[16] 0 RAWI[4](1st pixel)
D[15](2nd) V-by-One®HS_D[15] 0 0
D[14](2nd) V-by-One®HS_D[14] 0 0
D[13](2nd) V-by-One®HS_D[13] 0 0
D[12](2nd) V-by-One®HS_D[12] 0 0
D[11](2nd) V-by-One®HS_D[11] RAWI[3](2nd pixel)
D[10](2nd) V-by-One®HS_D[10] RAWI[2](2nd pixel)
D[9](2nd) V-by-One®HS_D[9] RAWI[1](2nd pixel)
D[8](2nd) V-by-One®HS_D[8] RAWI[0](2nd pixel)
D[7](2nd) V-by-One®HS_D[7] RAWI[11](2nd pixel)
D[6](2nd) V-by-One®HS_D[6] RAWI[10](2nd pixel)
D[5](2nd) V-by-One®HS_D[5] RAWI[9](2nd pixel)
D[4](2nd) V-by-One®HS_D[4] RAWI8](2nd pixel)
D[3](2nd) V-by-One®HS_D[3] RAW[7](2nd pixel)
D[2](2nd) V-by-One®HS_D[2] RAWI[6](2nd pixel)
D[1](2nd) V-by-One®HS_D[1] RAWI[5](2nd pixel)
D[0](2nd) V-by-One®HS_D[0] RAWI[4](2nd pixel)
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Reference code

THCV241A x2 remote initialization from THCV244A by Set&Trig. Model: 2 camera integration
THCV244A 2-wire slave 7bit address is 000001011 (0x0B) below, being with write command, 0x16 as 8bit.
THCV244A to THCV241A connection is assumed. 68, 00, FE are all hexadecimal value.
Main-Link input: 1.125Gbps x2 integrated into MIPI output 891Mbps x2, 2Mpixel RAW12 data, MPRF format
Table 4 THCV241A-244A Initialization code sample with Set&Trig. model:2 camera integration

Step SlvAddr SubAddr SubAddr Data comment
1 Start 16 00 04 01 Stop /I Sub-Link Initialization
2 Start 16 00 10 30 Stop /I Sub-Link Initialization
3 Start 16 17 04 03 Stop /I Sub-Link Initialization
4 Start 16 01 02 0A Stop /I Sub-Link Initialization
5 Start 16 01 03 0A Stop /I Sub-Link Initialization
6 Start 16 01 04 00 Stop /I Sub-Link Initialization
7 Start 16 01 05 00 Stop /I Sub-Link Initialization
8 Start 16 01 00 03 Stop /I Sub-Link Initialization
9 Start 16 01 OF 25 Stop /I Sub-Link Initialization
10 Start 16 01 0A 15 Stop /I Sub-Link Initialization
11 Start 16 00 E4 03 Stop /I Sub-Link Initialization
12 Start 16 00 DO 00 Stop /I THCV241A Sub-Link Initialization
13 Start 16 00 D1 FE Stop /I THCV241A bank setting
14 Start 16 00 D2 11 Stop 1
15 Start 16 00 EO 16 Stop /I Sub-Link access target
16 Start 16 00 E1 10 Stop /I Sub-Link 2Byte Addr. Access
17  Start 16 00 E5 01 Stop 1
18 Start 16 00 DO F3 Stop /I THCV241A Sub-Link Initialization
19 Start 16 00 D1 00 Stop 1
20 Start 16 00 E1 00 Stop /I Sub-Link 1Byte Addr. Access
21  Start 16 00 E5 01 Stop 1
22 Start 16 00 DO F2 Stop /I THCV241A Sub-Link Initialization
23  Start 16 00 D1 22 Stop 1
24 Start 16 00 E5 01 Stop 1
25 Start 16 00 DO FO Stop /I THCV241A Sub-Link Initialization
26 Start 16 00 D1 03 Stop 1
27  Start 16 00 E5 01 Stop 1
28  Start 16 00 DO FF Stop /I THCV241A Sub-Link Initialization
29  Start 16 00 D1 19 Stop I
30 Start 16 00 E5 01 Stop 1
31 Start 16 00 DO F6 Stop /I THCV241A Sub-Link Initialization
32 Start 16 00 D1 15 Stop I
33  Start 16 00 E5 01 Stop 1
34 Start 16 00 DO FE Stop /I THCV241A bank setting
35 Start 16 00 D1 21 Stop 1
36  Start 16 00 E5 01 Stop 1
37  Start 16 00 DO OF Stop /I THCV241A PLL setting
38 Start 16 00 D1 01 Stop I
39 Start 16 00 E5 01 Stop 1
40  Start 16 00 DO 11 Stop /I THCV241A PLL setting
41  Start 16 00 D1 1B Stop 1
42 Start 16 00 E5 01 Stop 1
43 Start 16 00 DO 12 Stop /I THCV241A PLL setting
44 Start 16 00 D1 00 Stop 1
45 Start 16 00 E5 01 Stop 1

Copyright© 2022, THine Electronics, Inc.

20/56

THine Electronics, Inc.
SC:E



THCV244A DesignGuide_Rev.4.10 E

THine)

Step SlvAddr SubAddr SubAddr Data comment
46  Start 16 00 DO 13 Stop /I THCV241A PLL setting
47  Start 16 00 D1 00 Stop I
48  Start 16 00 E5 01 Stop I
49  Start 16 00 14 Stop /I THCV241A PLL setting
50 Start 16 00 D1 00 Stop I
51 Start 16 00 E5 01 Stop I
52  Start 16 00 15 Stop /I THCV241A PLL setting
53 Start 16 00 D1 66 Stop I
54 Start 16 00 E5 01 Stop I
55  Start 16 00 16 Stop /I THCV241A PLL setting
56 Start 16 00 D1 01 Stop 1
57  Start 16 00 E5 01 Stop I
58  Start 16 00 00 Stop /I THCV241A Main-Link setting
59 Start 16 00 D1 00 Stop I
60 Start 16 00 E5 01 Stop I
61 Start 16 00 01 Stop /I THCV241A Main-Link setting
62 Start 16 00 D1 00 Stop I
63 Start 16 00 E5 01 Stop 1
64  Start 16 00 02 Stop /I THCV241A Main-Link setting
65 Start 16 00 D1 00 Stop 1
66 Start 16 00 E5 01 Stop 7
67  Start 16 00 55 Stop /I THCV241A Main-Link setting
68 Start 16 00 D1 00 Stop 7
69 Start 16 00 E5 01 Stop 7
70  Start 16 00 04 Stop /I THCV241A SYNC setting
71  Start 16 00 D1 00 Stop 1
72 Start 16 00 E5 01 Stop I
73 Start 16 00 2B Stop /I THCV241A MIPI setting
74 Start 16 00 D1 06 Stop I
75  Start 16 00 E5 01 Stop 7
76 Start 16 00 27 Stop /I THCV241A MIPI setting
77  Start 16 00 D1 00 Stop 1
78  Start 16 00 E5 01 Stop 1
79  Start 16 00 07 Stop /I THCV241A SYNC setting
80 Start 16 00 D1 00 Stop 1
81 Start 16 00 E5 01 Stop 1
82  Start 16 00 08 Stop /I THCV241A SYNC setting
83 Start 16 00 D1 00 Stop 1
84  Start 16 00 E5 01 Stop 1
85 Start 16 00 09 Stop /I THCV241A SYNC setting
86 Start 16 00 D1 00 Stop 1
87 Start 16 00 E5 01 Stop 1
88  Start 16 00 oc Stop /I THCV241A SYNC setting
89 Start 16 00 D1 00 Stop 1
90 Start 16 00 E5 01 Stop 1
91 Start 16 00 0D Stop /I THCV241A SYNC setting
92 Start 16 00 D1 00 Stop 1
93 Start 16 00 E5 01 Stop 1
94  Start 16 00 2D Stop /I THCV241A MIPI setting
95 Start 16 00 D1 13 Stop I
96  Start 16 00 E5 01 Stop 1
97 Start 16 00 DO 2C Stop /I THCV241A MIPI setting
98  Start 16 00 D1 01 Stop 1
99  Start 16 00 E5 01 Stop 1
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Step SlvAddr SubAddr SubAddr Data comment

100  Start 16 00 DO 05 Stop /I THCV241A PLL reset
101  Start 16 00 D1 01 Stop 1

102  Start 16 00 E5 01 Stop 1

103  Start 16 00 DO 06 Stop /I THCV241A Main-Link reset
104  Start 16 00 D1 01 Stop 1

105  Start 16 00 E5 01 Stop 1

106  Start 16 00 10 33 Stop /I Sub-Link Initialization end
107  Start 16 10 10 Al Stop /I Main-Link setting

108  Start 16 10 11 05 Stop /I Main-Link setting

109  Start 16 10 14 Al Stop /I Main-Link setting

110  Start 16 10 15 05 Stop /I Main-Link setting

111  Start 16 10 12 00 Stop /I Main-Link setting

112 Start 16 10 21 20 Stop /I PLL setting

113  Start 16 10 22 01 Stop /I PLL setting

114  Start 16 10 23 11 Stop /I PLL setting

115  Start 16 10 24 00 Stop /I PLL setting

116  Start 16 10 25 00 Stop /I PLL setting

117  Start 16 10 26 00 Stop /I PLL setting

118  Start 16 10 27 07 Stop /I Reserved procedure
119  Start 16 10 28 02 Stop /I MIPI setting

120  Start 16 11 00 01 Stop /I Main-Link / MIPI setting
121  Start 16 11 01 01 Stop /I Main-Link / MIPI setting
122  Start 16 11 02 01 Stop /I Main-Link / MIPI setting
123  Start 16 11 03 00 Stop /I Main-Link / MIPI setting
124 Start 16 11 04 00 Stop /I Main-Link / MIPI setting
125  Start 16 12 00 01 Stop /I Main-Link / MIPI setting
126  Start 16 12 01 01 Stop /I Main-Link / MIPI setting
127  Start 16 12 02 01 Stop /I Main-Link / MIPI setting
128  Start 16 12 03 00 Stop /I Main-Link / MIPI setting
129  Start 16 12 04 00 Stop /I Main-Link / MIPI setting
130 Start 16 15 00 01 Stop /I Data Stream Handler setting
131  Start 16 15 01 00 Stop /I Data Stream Handler setting
132  Start 16 16 09 03 Stop /I MIPI setting

133  Start 16 16 0A 1D Stop /I MIPI setting

134  Start 16 16 0B 07 Stop /I MIPI setting

135  Start 16 16 oc 02 Stop /I MIPI setting

136  Start 16 16 0D oC Stop /I MIPI setting

137  Start 16 16 OE 0B Stop /I MIPI setting

138  Start 16 16 OoF 05 Stop /I MIPI setting

139  Start 16 16 10 03 Stop /I MIPI setting

140  Start 16 16 11 10 Stop /I MIPI setting

141  Start 16 16 12 07 Stop /I MIPI setting

142 Start 16 16 13 40 Stop /I MIPI setting

143  Start 16 16 05 29 Stop /I MIPI setting

144 Start 16 16 06 4C Stop /I MIPI setting

145  Start 16 15 oc E5 Stop /I MIPI setting

146  Start 16 16 00 1A Stop /I MIPI reset

147  Start 16 17 03 01 Stop /I PLL reset

148  Start 16 17 04 33 Stop /I Main-Link reset
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THCV241A x2 remote initialization from THCV244A by Pass Through model: 2 camera integration
THCV244A 2-wire slave 7bit address is 000001011 (0x0B) below, being with write command, 0x16 as 8bit.

THCV244A to THCV241A connection is assumed. 68, 00, FE are all hexadecimal value.

Main-Link input: 1.125Gbps x2 integrated into MIPI output 891Mbps x2, 2Mpixel RAW12 data, MPRF format

Table 5 THCV241A-244A Initialization code sample with Pass Through model:2 camera integration

Step SlvAddr SubAddr SubAddr _Data comment
1 Start 16 00 50 51 Stop /I Sub-Link Initialization
2 Start 16 00 70 51 Stop /I Sub-Link Initialization
3  Start 16 00 04 03 Stop /I Sub-Link Initialization
4 Start 16 00 10 30 Stop /I Sub-Link Initialization
5 Start 16 17 04 03 Stop /I Sub-Link Initialization
6 Start 16 01 02 0A Stop /I Sub-Link Initialization
7  Start 16 01 03 0A Stop /I Sub-Link Initialization
8 Start 16 01 04 00 Stop /I Sub-Link Initialization
9 Start 16 01 05 00 Stop /I Sub-Link Initialization
10 Start 16 01 00 03 Stop /I Sub-Link Initialization
11 Start 16 01 OoF 25 Stop /I Sub-Link Initialization
12 Start 16 01 0A 15 Stop /I Sub-Link Initialization
13 Start 16 00 31 02 Stop /I Sub-Link Initialization
14 Start 16 00 32 10 Stop /I Sub-Link Initialization
15 Start A2 00 FE 11 Stop /I THCV241A Sub-Link Initialization
16  Start 16 00 32 00 Stop /I Sub-Link Initialization
17  Start A2 F3 00 Stop /I THCV241A Sub-Link Initialization
18 Start A2 F2 22 Stop /I THCV241A Sub-Link Initialization
19 Start A2 FO 03 Stop /I THCV241A Sub-Link Initialization
20 Start A2 FF 19 Stop /I THCV241A Sub-Link Initialization
21 Start A2 F6 15 Stop /I THCV241A Sub-Link Initialization
22 Start A2 FE 21 Stop /I THCV241A bank setting
23  Start A2 OF 01 Stop /I THCV241A PLL setting
24 Start A2 11 1B Stop /I THCV241A PLL setting
25 Start A2 12 00 Stop /I THCV241A PLL setting
26  Start A2 13 00 Stop /I THCV241A PLL setting
27  Start A2 14 00 Stop /I THCV241A PLL setting
28  Start A2 15 66 Stop /I THCV241A PLL setting
29  Start A2 16 01 Stop /I THCV241A PLL setting
30 Start A2 00 00 Stop /I THCV241A Main-Link setting
31 Start A2 01 00 Stop /I THCV241A Main-Link setting
32 Start A2 02 00 Stop /I THCV241A Main-Link setting
33 Start A2 55 00 Stop /I THCV241A Main-Link setting
34 Start A2 04 00 Stop /I THCV241A SY NC setting
35 Start A2 2B 06 Stop /I THCV241A MIPI setting
36  Start A2 27 00 Stop /I THCV241A MIPI setting
37  Start A2 07 00 Stop /I THCV241A SYNC setting
38  Start A2 08 00 Stop /I THCV241A SYNC setting
39 Start A2 09 00 Stop /I THCV241A SYNC setting
40  Start A2 oc 00 Stop /I THCV241A SYNC setting
41 Start A2 oD 00 Stop /I THCV241A SYNC setting
42 Start A2 2D 13 Stop /I THCV241A MIPI setting
43 Start A2 2C 01 Stop /I THCV241A MIPI setting
44 Start A2 05 01 Stop /I THCV241A PLL reset
45  Start A2 06 01 Stop /I THCV241A Main-Link reset
46  Start 16 00 10 33 Stop /I Sub-Link Initialization end
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Step SlvAddr SubAddr SubAddr Data comment

47 Start 16 10 10 Al Stop /I Main-Link setting

48  Start 16 10 11 05 Stop /I Main-Link setting

49  Start 16 10 14 Al Stop /I Main-Link setting

50 Start 16 10 15 05 Stop /I Main-Link setting

51 Start 16 10 12 00 Stop /I Main-Link setting

52  Start 16 10 21 20 Stop /I PLL setting

53 Start 16 10 22 01 Stop /I PLL setting

54 Start 16 10 23 11 Stop /I PLL setting

55  Start 16 10 24 00 Stop /I PLL setting

56  Start 16 10 25 00 Stop /I PLL setting

57  Start 16 10 26 00 Stop /I PLL setting

58  Start 16 10 27 07 Stop /I Reserved procedure

59  Start 16 10 28 02 Stop /I MIPI setting

60 Start 16 11 00 01 Stop /I Main-Link / MIPI setting

61 Start 16 11 01 01 Stop /I Main-Link / MIPI setting

62  Start 16 11 02 01 Stop /I Main-Link / MIPI setting

63 Start 16 11 03 00 Stop /I Main-Link / MIPI setting

64  Start 16 11 04 00 Stop /I Main-Link / MIPI setting

65  Start 16 12 00 01 Stop /I Main-Link / MIPI setting

66  Start 16 12 01 01 Stop /I Main-Link / MIPI setting

67  Start 16 12 02 01 Stop /I Main-Link / MIPI setting

68  Start 16 12 03 00 Stop /I Main-Link / MIPI setting

69  Start 16 12 04 00 Stop /I Main-Link / MIPI setting

70  Start 16 15 00 01 Stop /I Data Stream Handler setting

71  Start 16 15 01 00 Stop /I Data Stream Handler setting

72 Start 16 16 09 03 Stop /I MIPI setting

73 Start 16 16 0A 1D Stop /I MIPI setting

74 Start 16 16 0B 07 Stop /I MIPI setting

75  Start 16 16 ocC 02 Stop /I MIPI setting

76  Start 16 16 oD oc Stop /I MIPI setting

77  Start 16 16 OE 0B Stop /I MIPI setting

78  Start 16 16 OF 05 Stop /I MIPI setting

79  Start 16 16 10 03 Stop /I MIPI setting

80 Start 16 16 11 10 Stop /I MIPI setting

81 Start 16 16 12 07 Stop /I MIPI setting

82  Start 16 16 13 40 Stop /I MIPI setting

83 Start 16 16 05 29 Stop /I MIPI setting

84  Start 16 16 06 4C Stop /I MIPI setting

85 Start 16 15 oc E5 Stop /I MIPI setting

86 Start 16 16 00 1A Stop /I MIPl reset

87 Start 16 17 03 01 Stop /I PLL reset

88 Start 16 17 04 33 Stop /I Main-Link reset
option Start 16 00 40 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 41 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 60 vy Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 61 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 32 7z Stop /I Sub-Link additional: Sensor Sub-Address w idth
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THCV241A x4 remote initialization from THCV244A by Pass Through model: 4 camera integration
THCV244A 2-wire slave 7bit address is 000001011 (0x0B) below, being with write command, 0x16 as 8bit.
THCV244A to THCV241A connection is assumed. 68, 00, FE are all hexadecimal value.
Main-Link input: 1.125Gbps x4 to MIPI output 891Mbps x2lane x2port, 2Mpixel RAW12 data, MPRF format
Table 6 THCV241A-244A Initialization code sample with Pass Through model:4 camera integration

Step SlvAddr SubAddr SubAddr _Data comment
1 Start 16 00 50 51 Stop /I Sub-Link Initialization
2 Start 16 00 70 51 Stop /I Sub-Link Initialization
3 Start 16 00 90 51 Stop /I Sub-Link Initialization
4 Start 16 00 BO 51 Stop /I Sub-Link Initialization
5 Start 16 00 04 03 Stop /I Sub-Link Initialization
6 Start 16 00 10 FO Stop /I Sub-Link Initialization
7 Start 16 17 04 OoF Stop /I Sub-Link Initialization
8 Start 16 01 02 AA Stop /I Sub-Link Initialization
9 Start 16 01 03 AA Stop /I Sub-Link Initialization
10 Start 16 01 04 00 Stop /I Sub-Link Initialization
11 Start 16 01 05 00 Stop /I Sub-Link Initialization
12 Start 16 01 00 03 Stop /I Sub-Link Initialization
13 Start 16 01 OF 25 Stop /I Sub-Link Initialization
14 Start 16 01 0A 15 Stop /I Sub-Link Initialization
15 Start 16 00 31 02 Stop /I Sub-Link Initialization
16  Start 16 00 32 10 Stop /I Sub-Link Initialization
17  Start A2 00 FE 11 Stop /I THCV241A Sub-Link Initialization
18 Start 16 00 32 00 Stop /I Sub-Link Initialization
19 Start A2 F3 00 Stop /I THCV241A Sub-Link Initialization
20 Start A2 F2 22 Stop /I THCV241A Sub-Link Initialization
21  Start A2 FO 03 Stop /I THCV241A Sub-Link Initialization
22 Start A2 FF 19 Stop /I THCV241A Sub-Link Initialization
23  Start A2 F6 15 Stop /I THCV241A Sub-Link Initialization
24 Start A2 FE 21 Stop /I THCV241A bank setting
25  Start A2 OF 01 Stop /I THCV241A PLL setting
26  Start A2 11 1B Stop /I THCV241A PLL setting
27  Start A2 12 00 Stop /I THCV241A PLL setting
28  Start A2 13 00 Stop /I THCV241A PLL setting
29  Start A2 14 00 Stop /I THCV241A PLL setting
30 Start A2 15 66 Stop /I THCV241A PLL setting
31 Start A2 16 01 Stop /I THCV241A PLL setting
32 Start A2 00 00 Stop /I THCV241A Main-Link setting
33 Start A2 01 00 Stop /I THCV241A Main-Link setting
34 Start A2 02 00 Stop /I THCV241A Main-Link setting
35 Start A2 55 00 Stop /I THCV241A Main-Link setting
36  Start A2 04 00 Stop /I THCV241A SYNC setting
37 Start A2 2B 06 Stop /I THCV241A MIPI setting
38 Start A2 27 00 Stop /I THCV241A MIPI setting
39 Start A2 07 00 Stop /I THCV241A SYNC setting
40  Start A2 08 00 Stop /I THCV241A SYNC setting
41  Start A2 09 00 Stop /I THCV241A SYNC setting
42 Start A2 oC 00 Stop /I THCV241A SYNC setting
43 Start A2 oD 00 Stop /I THCV241A SYNC setting
44 Start A2 2D 13 Stop /I THCV241A MIPI setting
45 Start A2 2C 01 Stop /I THCV241A MIPI setting
46  Start A2 05 01 Stop /I THCV241A PLL reset
47 Start A2 06 01 Stop /I THCV241A Main-Link reset
48  Start 16 00 10 FF Stop /I Sub-Link Initialization end
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Step SlvAddr SubAddr SubAddr Data comment
49  Start 16 10 10 Al Stop /I Main-Link setting
50 Start 16 10 11 05 Stop /I Main-Link setting
51 Start 16 10 14 Al Stop /I Main-Link setting
52 Start 16 10 15 05 Stop /I Main-Link setting
53 Start 16 10 18 Al Stop /I Main-Link setting
54 Start 16 10 19 05 Stop /I Main-Link setting
55 Start 16 10 1C Al Stop /I Main-Link setting
56  Start 16 10 1D 05 Stop /I Main-Link setting
57  Start 16 10 12 00 Stop /I Main-Link setting
58 Start 16 10 21 20 Stop /I PLL setting
59 Start 16 10 22 01 Stop /I PLL setting
60 Start 16 10 23 11 Stop /I PLL setting
61 Start 16 10 24 00 Stop /I PLL setting
62 Start 16 10 25 00 Stop /I PLL setting
63 Start 16 10 26 00 Stop /I PLL setting
64  Start 16 10 27 07 Stop /I Reserved procedure
65 Start 16 10 28 00 Stop /I MIPI setting
66  Start 16 11 00 01 Stop /I Main-Link / MIPI setting
67 Start 16 11 01 01 Stop /I Main-Link / MIPI setting
68  Start 16 11 02 01 Stop /I Main-Link / MIPI setting
69 Start 16 11 03 00 Stop /I Main-Link / MIPI setting
70  Start 16 11 04 00 Stop /I Main-Link / MIPI setting
71  Start 16 12 00 01 Stop /I Main-Link / MIPI setting
72 Start 16 12 01 01 Stop /I Main-Link / MIPI setting
73 Start 16 12 02 01 Stop /I Main-Link / MIPI setting
74 Start 16 12 03 00 Stop /I Main-Link / MIPI setting
75  Start 16 12 04 00 Stop /I Main-Link / MIPI setting
76  Start 16 13 00 01 Stop /I Main-Link / MIPI setting
77 Start 16 13 01 01 Stop /I Main-Link / MIPI setting
78  Start 16 13 02 01 Stop /I Main-Link / MIPI setting
79 Start 16 13 03 00 Stop /I Main-Link / MIPI setting
80 Start 16 13 04 00 Stop /I Main-Link / MIPI setting
81 Start 16 14 00 01 Stop /I Main-Link / MIPI setting
82 Start 16 14 01 01 Stop /I Main-Link / MIPI setting
83 Start 16 14 02 01 Stop /I Main-Link / MIPI setting
84  Start 16 14 03 00 Stop /I Main-Link / MIPI setting
85 Start 16 14 04 00 Stop /I Main-Link / MIPI setting
86 Start 16 15 00 01 Stop /I Data Stream Handler setting
87 Start 16 15 01 15 Stop /I Data Stream Handler setting
88 Start 16 16 09 03 Stop /I MIPI setting
89 Start 16 16 10 03 Stop /I MIPI setting
90 Start 16 16 05 7D Stop /I MIPI setting
91 Start 16 16 06 4C Stop /I MIPI setting
92 Start 16 15 ocC E5 Stop /I MIPI setting
93 Start 16 15 oD E6 Stop /I MIPI setting
94  Start 16 15 OE E7 Stop /I MIPI setting
95 Start 16 16 02 36 Stop /I MIPI setting
96 Start 16 16 03 00 Stop /I MIPI setting
97  Start 16 16 1F 05 Stop /I MIPI setting
98  Start 16 16 14 03 Stop /I MIPI setting
99 Start 16 16 1B 03 Stop /I MIPI setting

100  Start 16 16 00 1A Stop /I MIPI reset

101 Start 16 17 03 01 Stop /I PLL reset

102 Start 16 17 04 FF Stop /I Main-Link reset
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Step SlvAddr SubAddr SubAddr __Data comment
option Start 16 00 40 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 41 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 60 yy Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 61 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 80 vV Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 81 XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 A0 wWw Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 Al XX Stop /I Sub-Link additional: Sensor ID rename
option Start 16 00 32 zz Stop /I Sub-Link additional: Sensor Sub-Address w idth
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Sub-Link establishment code from THCV244A (Master) to THCV241A (Slave) with Set & Trig. model
Sub-Link Tx-Rx PHY settings (e.g. THCV241A Address 0x0072,73 / 0x00F2,F3) are supposed to be optimized

before any Sub-Link transaction especially when THCV241A was used under noisy environment. Sub-Link Tx

PHY setting can be severer on Sub-Link Slave side because any setting is done through Sub-Link. Below Sub-

Link Slave PHY initialize sample code can be repeated from Sub-Link Master if this particular Sub-Link

transaction did not succeed before other settings.

Table 7 THCV241A-244A Sub-Link establishment code sample with Set&Trig. Model

Step Device (M/S) vagsr:iw Sub Address Write Data memo

1 THCV244A (Master) 0xZZ** 0x0004 0x01 Sub-Link Mode setting (Set&Trig. model)

2 THCV244A (Master) 0xZZ** 0x0010 0x10 Sub-Link Enable On/Polling OFF

3 THCV244A (Master) 0xZZ+* 0x1704 0x01 Sub-Link Power On

4 THCV244A (Master) OXZZ** 0x0102 0x02 Sub-Link Tx Termination Lane0

5 THCV244A (Master) OXZZ** 0x0103 0x02 Sub-Link Tx Drive current Lane0

6 THCV244A (Master) OXZZ** 0x0104 0x00 Sub-Link Rx Termination Lane0

7 THCV244A (Master) 0XZZ** 0x0105 0x00 Sub-Link Rx Drive current LaneO

8 THCV244A (Master) OxZZ** 0x0100 0x03 Tuning register access Enable

9 THCV244A (Master) 0xZZ** 0x010F 0x25

10 THCV244A (Master) OxZZ** 0x010A 0x15 Sub-Link frequency tuning

11 THCV244A (Master) OXZZ** 0x00E4 OxWWwW Sub-Link transaction write lane select (e.g. WW=0x01 for Lane0)
THCV244A (Master) OXZZ** 0x00D0 0x00
THCV244A (Master) OXZZ** 0x00D1 OxFE

12 THCV244A (Master) OxZZ** 0x00D2 0x11 THCV241A (Slawe) setting
THCV244A (Master) OxZZ** 0x00EO 0X(ZZ || 0)*** Sub-Link Word Addr. Bank=0x00 & 1Byte Access from Master
THCV244A (Master) 0xZZ** O0x00E1 0x10
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OXZZ** 0x00D0 OxF3
THCV244A (Master) OXZZ** 0x00D1 0x00 )

B THCV244A (Master) Oxzz OxO0EQ Ox(ZZ || oy (OX00F3) SE';fl:_\ikal:: Srilrer‘nvierzastie(::/anrive current
THCV244A (Master) OXZZ** 0x00E1 0x00
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ+* 0x00D0 OxF2
THCV244A (Master) 0xZZ+* 0x00D1 0x22 .

v Tvoun toser |0z | 000 TO@ITT] gy e S0
THCV244A (Master) OXZZ** 0x00E1 0x00***+*
THCV244A (Master) OXZZ** 0x00E5 0x01
THCV244A (Master) OXZZ** 0x00D0 O0xFO
THCV244A (Master) O0xZZ** 0x00D1 0x03
THCV244A (Master) OxZZ** 0x00EO OX(ZZ || 0y***
THCV244A (Master) OxZZ** Ox00E1 0x0Q**+*

15 THCV244A (Master) OXZZ** 0x00E5 0x01 THCV241A (Slawe) setting
THCV244A (Master) OXZZ** 0x00D0 OxFF (0x00FO0/FF) Tuning register access Enable
THCV244A (Master) OXZZ** 0x00D1 0x19
THCV244A (Master) OxZZ** 0x00EO OX(ZZ || O)***
THCV244A (Master) OxZZ** O0x00E1 0x00****
THCV244A (Master) 0xZZ** O0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 OxF6
THCV244A (Master) OXZZ** 0x00D1 0x15 )

16 THCV244A (Master) OxZZ" 0X00EO OX(ZZ [| O™ o oggsi\ézﬁﬁn(f f;ﬁ;j;i'/”g ring
THCV244A (Master) OXZZ** 0x00E1 0x00****
THCV244A (Master) OXZZ** 0x00E5 0x01

17 THCV244A (Master) 0XZZ** 0x0010 0x11 Sub-Link Enable On/Polling ON

**THCV244A 2-wire slave address depends on AIN settings.
**[7:1]R_2WIRE_DEVADR=ZZ || [0]R_2WIRE_WR=0:write. 0xO0EOQ write action can be eliminated from 2nd time because no change occurred from previous setting.
*+**0x00E1 write action can be eliminated because no change occurred from previous setting.
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Sub-Link establishment code from THCV244A (Master) to THCV241A (Slave) by Pass Through model
Sub-Link Tx-Rx PHY settings (e.g. THCV241A Address 0x0072,73 / 0x00F2,F3) are supposed to be optimized
before any Sub-Link transaction especially when THCV241A was used under noisy environment. Sub-Link Tx

PHY setting can be severer on Sub-Link Slave side because any setting is done through Sub-Link. Below Sub-

Link Slave PHY initialize sample code can be repeated from Sub-Link Master if this particular Sub-Link

transaction did not succeed before other settings.

Table 8 THCV241A-244A Sub-Link establishment code sample with Set & Trig. Model

. 2-wire sl .
Step Device (M/S) Xlggr:;w Sub Address Write Data memo
1 THCV244A (Master) 0xZZ** 0x0050 oxYY Sub-Link Slave Access Addr. (e.g. YY=0x51)
2 THCV244A (Master) 0XZZ** 0x0004 0x03 Sub-Link Mode setting (Pass Through model)
3 THCV244A (Master) OxZZ** 0x0010 0x10 Sub-Link Enable On/Polling OFF
4 THCV244A (Master) OxZZ** 0x1704 0x01 Sub-Link Power On
5 THCV244A (Master) OXZZ** 0x0102 0x02 Sub-Link Tx Termination Lane0
6 THCV244A (Master) OXZZ** 0x0103 0x02 Sub-Link Tx Drive current Lane0
7 THCV244A (Master) OXZZ** 0x0104 0x00 Sub-Link Rx Termination Lane0
8 THCV244A (Master) OXZZ** 0x0105 0x00 Sub-Link Rx Drive current Lane0
9 THCV244A (Master) OXZZ** 0x0100 0x03 Tuning register access Enable
10 THCV244A (Master) [ 0X010F 0x25 9reg
11 THCV244A (Master) OXZZ** 0x010A 0x15 Sub-Link frequency tuning
12 THCV244A (Master) OxZZ** 0x0031 0x02 Pass Through mode Divided write & Addr. Rename
13 THCV244A (Master) OXZZ** 0x0032 0x10 Pass Through Divided write/read Addr.=2Byte, Data=1Byte
14 THCV241A (Slawe) oxYY 0XO00FE Ox11 Sub-Link Word Addr. Bank=0x00 & 1Byte Access from Master
15 THCV244A (Master) OXZZ** 0x0032 0x00 Pass Through Divided write/read Addr.=1Byte, Data=1Byte
16 THCV241A (Slawe) oxYY OxF3 0x00 (0x00F3) Sub-Link Rx Termination/Drive current
17 THCV241A (Slawe) oxYY OxF2 0x22 (0x00F2) Sub-Link Tx Termination/Drive current
18 THCV241A (Slawe) oxYY 0xFO 0x03 . .
9 THCV241A (Slawe) OXYY OXEF 0x19 (0x00FO0/FF) Tuning register access Enable
20 THCV241A (Slawe) oxYY OxF6 0x15 (0x00F6) Sub-Link frequency tuning
21 THCV244A (Master) OxZZ** 0x0010 Ox11 Sub-Link Enable On/Polling ON
**THCV244A 2-wire slave address depends on AIN settings.
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Setting reset code from THCV244A (Master) to THCV241A (Slave) with Set & Trig. model
Setting reset may cover inevitable intended THCV241A-244A behavior change in the middle of PDN=High,

Normal operation. (Frequency change, for example.) In terms of time management, reset action must be later

than the end of previous THCV241A-244A operating condition (Sensor MIPI output, for example.) and must not
be the same time as the beginning of following THCV241A-244A operating condition. THCV241A 0x00FE

setting is reset to default in order to re-initialize system with the same code as 1% initialize code in reference.

Table 9 Setting reset code from THCV244A (Master) to THCV241A (Slave) with Set & Trig. model

. 2-wire slave .
Step Device (M/S) X(Iidress Sub Address Write Data memo

1 THCV244A (Master) OxZZ** 0x1600 0x00 MIPI Tx Power Down & software reset

2 THCV244A (Master) OxZZ** 0x1703 0x00 PLL Power Down

3 THCV244A (Master) OXZZ** 0x1704 0x00 Main-Link / Sub-Link Power Off

4 THCV244A (Master) OXZZ** 0x1701 0x1D Main-Link0, DataStreamHandler, MIPI, BASELogic software reset

5 THCV244A (Master) OXZZ** 0x1704 0x01 Sub-Link Power On

6 THCV244A (Master) OXZZ** 0x00E4 OxWW Sub-Link transaction write lane select (e.g. WW=0x01 for Lane0)

7 THCV244A (Master) 0XZZ** O0x00EOQ 0x(ZZ || 0)** Sub-Link slave write

8 THCV244A (Master) 0xZZ** O0x00E1 0x00 1Byte addr./ 1Byte data(match THCV241A 0x00FE privious state)
THCV244A (Master) OxZZ** 0x00D0 OxFE .

o THCV244A (Master) Oxzz™ Ox00D1 Ox21 Sub-Link Word Adgl—rH Cé\;iiigx(]ilvei;ett:rfccess from Master
THCV244A (Master) 0xZZ** 0X00E5 0x01 ) - y
THCV244A (Master) 0xZZ+* 0x00D0 0x06 .

10 THCV244A (Master) Oxzz™ 0x00D1 0x00 0x1006 '(/HbCVZOtle/;\@(ﬁlSaV_:i zz::;gre reset
THCV244A (Master) 0XZZ** 0X00E5 0x01 Y
THCV244A (Master) 0XZZ** 0x00D0 0x05 .

11 THCV244A (Master) oxZZ™ 0x00DL 0x00 OTQ%\(;?F}LAL (Ssgz\x;see:;g
THCV244A (Master) 0xZZ** 0x00E5 0x01
THCV244A (Master) 0xZZ** 0x00D0 0x21 .

12 THCV244A (Master) OxZZ" 0x00DL1 0x00 Oxlg';lc &Izsll és(f;a:?ﬁ:l‘:::iset
THCV244A (Master) 0xZZ+* 0x00E5 0x01
THCV244A (Master) 0xZZ+* 0x00D0 0x22 .

S R e
THCV244A (Master) oxZz™ 0X00E5 0x0L ottal Log
THCV244A (Master) 0xZZ** 0x00D0 0x23 )

14 THCV244A (Master) oxZZ" 0x00DL 0x00 ox 13;'3? \,\//ﬁsllgéfl'(a:))ﬁ;?::?eset
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) 0xZZ+* 0x00D0 0x2D .

15 THCV244A (Master) OxZZ" 0x00DL1 0x03 OXIOHZCDVfA‘:;féi‘::VI:LZeSZ‘SbIe
THCV244A (Master) 0xZZ+* 0X00E5 0x01
THCV244A (Master) 0XZZ** 0x00D0 0x2C .

16 THCV244A (Master) oxZz* 0x00DL 0x00 ox 1T()ng,\ifF,llAcf§li"f;nseeg'ggble
THCV244A (Master) 0xZZ** 0X00E5 0x01
THCV244A (Master) 0XZZ** 0x00D0 0x21 .

. 7 e
THCV244A (Master) 0xZZ+* 0x00E5 0x01
THCV244A (Master) 0xZZ+* 0x00D0 0x22 .

18 THCV244A (Master) Oxzz 0x00D1 O0x01 0x1022 Di i-tlzl_l| (I:_\(jzi‘::l(’:\lc)((:slla:(?t\/sv?rznrgeset release
THCV244A (Master) oxZz* 0X00E5 0x0L ital Log
THCV244A (Master) 0XZZ** 0x00D0 0x23 .

. THCV244A (Master) Oxzz 0x00B1 Ox01 0x1023 mg?/czlicl:ﬁ S)Iftﬁ\l/\z)r: :22? release
THCV244A (Master) 0xZZ** O0x00E5 0x01
THCV244A (Master) 0xZZ+* 0x00D0 OXFE .

2 THCV244A (Master) Oxzz 0x00D1 0x00 Sub-Link Word Z';(?rv igl?e(i?::)sss igggult) from Master
THCV244A (Master) 0xZZ+* 0X00E5 0x01 S

**THCV244A 2-wire slave address depends on AIN settings.
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Allowable
examplel

Allowable
example2

Reset action

Time when Operating Condition change

is prohibited.
| =P
1 r
Previous Operating Fallowing Operating
Condition Condition
Previous Operating Following Operating
Condition Condition
Setting

time

reset

Time

Figure 4 Setting reset time

Setting reset code from THCV244A (Master) to THCV241A (Slave) by Pass Through model
Setting reset may cover inevitable intended THCV241A-244A behavior change in the middle of PDN=High,

Normal operation. (Frequency change, for example.) In terms of time management, reset action must be later

than the end of previous THCV241A-244A operating condition (Sensor MIPI output, for example.) and must not
be the same time as the beginning of following THCV241A-244A operating condition. THCV241A 0x00FE

setting is reset to default in order to re-initialize system with the same code as 1% initialize code in reference.

Table 10 Setting reset code from THCV244A (Master) to THCV241A (Slave) by Pass Through model

Step Device (M/S) zxvgsr:i\e Sub Address Write Data memo
1 THCV244A (Master) OxZZ** 0x1600 0x00 MIPI Tx Power Down & software reset
2 THCV244A (Master) 0xZZ** 0x1703 0x00 PLL Power Down
3 THCV244A (Master) OXZZ** 0x1704 0x00 Main-Link / Sub-Link Power Off
4 THCV244A (Master) OXZZ** 0x1701 0x1D Main-Link0, DataStreamHandler, MIPI, BASELogic software reset
5 THCV244A (Master) OXZZ** 0x1704 0x01 Sub-Link Power On
6 THCV244A (Master) OXZZ** 0x0031 0x02 Pass Through mode Divided write & Addr. Rename
7 THCV244A (Master) 0XZZ** 0x0032 0x00 1Byte addr./ 1Byte data(match THCV241A 0X00FE privious state)
8 THCV241A (Slawe) OX Y Y*+* OxFE 0x21 Sub-Link Word Addr. Bank=0x10 & 1Byte Access from Master
9 THCV241A (Slawe) OXY Y *+* 0x06 0x00 0x1006 V-by-One® HS Tx software reset
10 THCV241A (Slawe) OXY Y *+* 0x05 0x00 0x1005 PLL software reset
11 THCV241A (Slawe) OXY Y *+* 0x21 0x00 0x1021 MIPI CSI-2 software reset
12 THCV241A (Slawe) OXY Y *+* 0x22 0x00 0x1022 Digital Logic clock software reset
13 THCV241A (Slawe) OXY Y+ 0x23 0x00 0x1023 MIPI clock software reset
14 THCV241A (Slawe) OXYY*** 0x2D 0x03 0x102D MIPI Data lane Disable
15 THCV241A (Slawe) OX Y Y*+* 0x2C 0x00 0x102C MIPI Clock lane Disable
16 THCV241A (Slawe) OXY Y *+* 0x21 0x01 0x1021 MIPI CSI-2 software reset release
17 THCV241A (Slawe) OXY Y *+* 0x22 0x01 0x1022 Digital Logic clock software reset release
18 THCV241A (Slawe) OXY Y *+* 0x23 0x01 0x1023 MIPI clock software reset release
19 THCV241A (Slawe) OXY Y+ OXFE 0x00 Sub-Link Word Addr. 2Byte Access (default) from Master
**THCV244A 2-wire slave address depends on AIN settings.
***Sub-Link Slave Access Addr. (e.g. YY=0x51 match THCV244A 0x0050 privious state)
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Internal state software reset code from THCV244A (Master) to THCV241A (Slave) with Set & Trig.. model

Internal state software reset may provide recovery from unintended noise effect in the middle of PDNx=High,

Normal operation. Sub-Link reset action requires internal wait time for 2-wire control ready so that users must

insert wait time in the middle of the code. If software reset is not work enough, hardware reset (PDNx=low)

operation is another considerable option for system trouble. In terms of time management, reset action must be

later than noise event. THCV241A 0x00FE setting is reset to default in order to re-initialize system with the

same code as 1% initialize code in reference.

Table 11 Internal state reset code from THCV244A (Master) to THCV241A with Set & Trig. model (1/2)

Step Device (M/S) Z»ngsrzlsasve Sub Address Write Data memo
1 THCV244A (Master) OxZZ** 0x1702 0x01 Register reset
2 THCV244A (Master) OxZZ** 0x1600 0x00 MIPI Tx Power Down & software reset
3 THCV244A (Master) 0xZZ+* 0x1703 0x00 PLL Power Down
4 THCV244A (Master) OXZZ** 0x1704 0x00 Main-Link / Sub-Link Power Off
5 THCV244A (Master) OXZZ** 0x1701 0x1D Main-Link0, DataStreamHandler, MIPIl, BASELogic software reset
6 THCV244A (Master) 0XZZ** 0x0001 0x01 Sub-Link software reset
7 wait t11 of THCV244A At least t11 300us must be wait for 2-wire access ready
8 THCV244A (Master) 0xZZ** 0x0004 0x01 Sub-Link Mode setting (Set & Trig. model)
9 THCV244A (Master) OxZZ** 0x0010 0x10 Sub-Link Enable On/Polling OFF
10 THCV244A (Master) OXZZ** 0x1704 0x01 Sub-Link Power On
11 THCV244A (Master) OXZZ** 0x0102 0x02 Sub-Link Tx Termination Lane0
12 THCV244A (Master) OXZZ** 0x0103 0x02 Sub-Link Tx Drive current Lane0
13 THCV244A (Master) OXZZ** 0x0104 0x00 Sub-Link Rx Termination Lane0
14 THCV244A (Master) 0XZZ** 0x0105 0x00 Sub-Link Rx Drive current Lane0
15 THCV244A (Master) OxZZ** 0x0100 0x03 Tuning register access Enable
16 THCV244A (Master) 0xZZ+* 0x010F 0x25
17 THCV244A (Master) OXZZ** 0x010A 0x15 Sub-Link frequency tuning
18 THCV244A (Master) OXZZ** 0x00E4 [ Sub-Link transaction write lane select (e.g. WW=0x01 for Lane0)
19 THCV244A (Master) OXZZ** 0Xx00EQ 0x(ZZ || 0)** Sub-Link slave write
20 THCV244A (Master) OXZZ** 0x00E1 0x00 1Byte addr./ 1Byte data(match THCV241A OxO00FE privious state)
THCV244A (Master) OXZZ** 0x00D0 OXFE )
2 THCV244A (Master) Oxzz 0x00B1 Ozl Sub-Link Word Adgi—r'.-‘ CB\gﬁiigx(lsOlzvei;;terccess from Master
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 0x06 .
2 THCV244A (Master) Oxzz 0x00D1 0x00 OxlOOGI/'_-'bc;l-glnle/;\@(E?\g z?)lft:;gre reset
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 0x05 .
23 THCV244A (Master) oxZz* 0x00DL 0x00 OT;%\(;;A; ﬁ\L (Ssgz‘x;rsee:::;
THCV244A (Master) OXZZ** 0X00E5 0x01
THCV244A (Master) 0xZZ** 0x00D0 0x21 .
24 THCV244A (Master) 0xZZ™ 0x00DL 0x00 o lgg‘f&fsllés(ﬂa;ﬁ?::?eset
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 0x22 .
2 Tz et | bz | oot | s
THCV244A (Master) OXZZ** 0X00E5 0x01
THCV244A (Master) OXZZ** 0x00D0 0x23 )
26 THCV244A (Master) oxzz" 0x00DL1 0x00 o 15230 \,\/ﬁsllgéfl'f;'?ﬁjg:;"iset
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 OxFF .
27 THCV244A (Master) 0xZZ" 0x00D1 OxAA T%i;’;ﬁéig:‘t’:)r f:slg?g
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OXZZ** 0x00D0 0x00
THCV244A (Master) O0XZZ** 0x00D1 OXFE
28 THCV244A (Master) OxZZ** 0x00D2 Ox11 THCV241A (Slawe) setting
THCV244A (Master) OxZZ** 0x00EOQ 0x(ZZ ]| 0) Sub-Link Word Addr. Bank=0x00 & 1Byte Access from Master
THCV244A (Master) OxZZ** 0x00E1 0x10
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 OxF3
29 THCV244A (Master) OxZZ** 0x00D1 0x00 THCV241A (Slawe) setting
THCV244A (Master) OxZZ** Ox00E1 0x00 (0x00F3) Sub-Link Rx Termination/Drive current
THCV244A (Master) 0xZZ** O0x00E5 0x01
THCV244A (Master) 0xZZ+* 0x00D0 0xF2 .
%0 THCV244A (Master) Oxzz 0x00D1 0x22 (OX00F2) s-[JHbCLerlj #/: Slr?n\?;ii[:/rgm current
THCV244A (Master) OxZZ** 0x00E5 0x01
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Table 12 Internal state reset code from THCV244A (Master) to THCV241A with Set & Trig. model (2/2)

2-wire sl
Step Device (M/S) ngsrzsasve Sub Address Write Data memo

THCV244A (Master) OXZZ** 0x00D0 0XFO
THCV244A (Master) 0XZZ** 0x00D1 0x03

31 THCV244A (Master) OXZZ** 0X00E5 0x01 THCV241A (Slawe) setting
THCV244A (Master) OXZZ** 0x00D0 OxFF (0x00FO0/FF) Tuning register access Enable
THCV244A (Master) 0XZZ** 0x00D1 0x19
THCV244A (Master) 0xZZ** 0x00E5 0x01
THCV244A (Master) 0xZZ** 0x00D0 0xF6 )

32 THCV244A (Master) OxZZ" 0x00D1 ox15 (0xooTFH6?\éiﬁGn(ks ?flg;’:'”ﬂl i
THCV244A (Master) oxZz* OX00E5 0x0L quency tuning
THCV244A (Master) 0XZZ** 0x00DO0 OXFE )

8 THCV244A (Master) Oxzz 0x00B1 Oxzl Sub-Link Word Ad(-jl—rH g\;ﬁﬁ/gx(lsga&vegeg rEccess from Master
THCV244A (Master) OXZZ** 0x00E5 0x01 : Y
THCV244A (Master) 0xZZ** 0x00D0 0x2D }

34 THCV244A (Master) 0xZZ" 0x00DL1 0x03 OxIOHZCIDVfA‘:éfEs:::ﬁLZeI;SSbIe
THCV244A (Master) 0XZZ** 0x00E5 0x01
THCV244A (Master) 0XZZ** 0x00DO0 0x2C ]

35 THCV244A (Master) oxZZ™ 0x00DL 0x00 ox 1T02(évr\j?;Acfjii\?a)nieglingle
THCV244A (Master) 0XZZ** OxO00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 0x21 .

. T asias | o™ —botor | —bar
THCV244A (Master) 0XZZ** 0x00E5 0x01
THCV244A (Master) 0XZZ** 0x00D0 0x22 ]

s THCV244A (Master) Oxzz 0x00D1 0x01 0x1022 Di i-tl—:;_l| ?_\;Zilgéfllagﬁit:vgznriset release
THCV244A (Master) oxZZ™ 0X00E5 0x0L gital Log
THCV244A (Master) OXZZ** 0x00D0 0x23 )

. Ticzua st | i Dot | —bar
THCV244A (Master) 0XZZ** 0x00E5 0x01
THCV244A (Master) 0XZZ** 0x00DO0 OXFE )
THCV244A (Master) 0XZZ** 0x00E5 0x01 i

**THCV244A 2-wire slave address depends on AIN settings.
Reset action Noise Intemal
time event state reset

Time

Figure 5 Internal state software reset time
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Internal state software reset code from THCV244A (Master) to THCV241A (Slave) by Pass Through model

Internal state software reset may provide recovery from unintended noise effect in the middle of PDNx=High,

Normal operation. Sub-Link reset action requires internal wait time for 2-wire control ready so that users must

insert wait time in the middle of the code. If software reset is not work enough, hardware reset (PDNx=low)

operation is another considerable option for system trouble. In terms of time management, reset action must be

later than noise event. THCV241A 0x00FE setting is reset to default in order to re-initialize system with the

same code as 1% initialize code in reference.

Table 13 Internal state reset code from THCV244A (Master) to THCV241A with Pass Through model

. 2-wire sl .
Step Device (M/S) ngrzsi\e Sub Address Write Data memo
1 THCV244A (Master) OxZZ** 0x1702 0x01 Register reset
2 THCV244A (Master) OxZZ** 0x1600 0x00 MIPI Tx Power Down & software reset
3 THCV244A (Master) 0xZZ+* 0x1703 0x00 PLL Power Down
4 THCV244A (Master) OXZZ** 0x1704 0x00 Main-Link / Sub-Link Power Off
5 THCV244A (Master) OXZZ** 0x1701 0x1D Main-Link0, DataStreamHandler, MIPIl, BASELogic software reset
6 THCV244A (Master) OXZZ** 0x0001 0x01 Sub-Link software reset
7 wait t11 of THCV244A At least t11 300us must be wait for 2-wire access ready
8 THCV244A (Master) 0xZZ** 0x0050 oxYY Sub-Link Slave Access Addr. (e.g. YY=0x51)
9 THCV244A (Master) 0xZZ+* 0x0004 0x03 Sub-Link Mode setting (Pass Through model)
10 THCV244A (Master) 0xZzZ** 0x0010 0x10 Sub-Link Enable On/Polling OFF
11 THCV244A (Master) OXZZ** 0x1704 0x01 Sub-Link Power On
12 THCV244A (Master) OXZZ** 0x0102 0x02 Sub-Link Tx Termination Lane0
13 THCV244A (Master) OXZZ** 0x0103 0x02 Sub-Link Tx Drive current LaneO
14 THCV244A (Master) OXZZ** 0x0104 0x00 Sub-Link Rx Termination Lane0
15 THCV244A (Master) 0XZZ** 0x0105 0x00 Sub-Link Rx Drive current LaneO
16 THCV244A (Master) O0XZZ** 0x0100 0x03 Tuning register access Enable
17 THCV244A (Master) oxZZ" 0X010F 0x25 9 reg
18 THCV244A (Master) OxZZ** 0x010A 0x15 Sub-Link frequency tuning
19 THCV244A (Master) OXZZ** 0x0031 0x02 Pass Through mode Divided write & Addr. Rename
20 THCV244A (Master) OXZZ** 0x0032 0x00 1Byte addr./ 1Byte data(match THCV241A OxO0OFE privious state)
21 THCV241A (Slawe) oxYY OxFE 0x21 Sub-Link Word Addr. Bank=0x10 & 1Byte Access from Master
22 THCV241A (Slawe) oxYY 0x06 0x00 0x1006 V-by-One® HS Tx software reset
23 THCV241A (Slawe) oxYY 0x05 0x00 0x1005 PLL software reset
0x1021 MIPI CSI-2 software reset
24 THCV241A (Slawe) oxYY 0x21 0x00 3 When inputted MIPI clock works as continous clock mode,
this reset register must not be used.
25 THCV241A (Slawe) oxYY 0x22 0x00 0x1022 Digital Logic clock software reset
26 THCV241A (Slawe) oxYY 0x23 0x00 0x1023 MIPI clock software reset
27 THCV241A (Slawe) oxYY OxFF OXAA 0x10FF Register reset
28 THCV244A (Master) OXZZ** 0x0032 0x10 2Byte addr./ 1Byte data(match THCV241A O0x00FE default)
29 THCV241A (Slave) oxYY O0X00FE 0x11 Sub-Link Word Addr. Bank=0x00 & 1Byte Access from Master
30 THCV244A (Master) 0xZZ** 0x0032 0x00 Pass Through Divided write/read Addr.=1Byte, Data=1Byte
31 THCV241A (Slawe) oxYY 0xF3 0x00 (0x00F3) Sub-Link Rx Termination/Drive current
32 THCV241A (Slawe) OxYY OxF2 0x22 (0x00F2) Sub-Link Tx Termination/Drive current
33 THCV241A (Slawe) oxYY 0xFO 0x03 ; )
34 THCV241A (Slawe) OXYY OXFF 0x19 (0x00FO/FF) Tuning register access Enable
35 THCV241A (Slawe) oxYY O0xF6 0x15 (0x00F6) Sub-Link frequency tuning
36 THCV241A (Slawe) oxYY OxFE 0x21 Sub-Link Word Addr. Bank=0x10 & 1Byte Access from Master
37 THCV241A (Slawe) oxYY 0x2D 0x03 0x102D MIPI Data lane Disable
38 THCV241A (Slawe) oxYY 0x2C 0x00 0x102C MIPI Clock lane Disable
39 THCV241A (Slave) oxYY 0x21 0x01 0x1021 MIPI CSI-2 software reset release
40 THCV241A (Slawe) oxYY 0x22 0x01 0x1022 Digital Logic clock software reset release
41 THCV241A (Slawe) oxYY 0x23 0x01 0x1023 MIPI clock software reset release
42 THCV241A (Slawe) oxYY OxFE 0x00 Sub-Link Word Addr. 2Byte Access (default) from Master
**THCV244A 2-wire slave address depends on AIN settings.
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Multiple Lane V-by-One® HS receiver establishment register example

Multiple Lane V-by-One® HS establishment may requires below register setting arrangement.

0x1014
0x12xx
0x13xx
0x14xx
0x1501
0x1704

Copyright© 2022, THine Electronics, Inc. 35/56 THine Electronics, Inc.
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Main-Link Equalizer setting reference
For most cases, Adaptive Equalizer mode(R_MLINK_AEQENnN=1, n=0,1,2,3) works stable.
Register LEQOCnN(n=0,1,2,3) shows automatically selected Adaptive Equalizer strength under current

operation.

Main-Link signal integrity condition, receiver Eye-Diagram, is supposed to be examined by oscilloscope.

R_MLINK_LEQCTLRn(n=0,1,2,3), Main-Link Equalizer baseline Raise, can arrange signal integrity as
secondary parameter. Basically R_MLINK_LEQCTLRn = b000 default is supposed to be changed to large
baseline gain like R_MLINK_LEQCTLRn = b101 or else. Extremely short or long distance cases may require
fine tuning of R_MLINK_LEQCTLRn.

R_MLINK_LEQCTLCn(n=0,1,2,3) offers capability of manual control on Equalizer strength under static
Equalizer mode.

== Equalizer transfer function === Equalizer transfer function
(informative) (informative)
(e.9. R_MLINK_LEQCTLRNn=b000)
R_MLINK_LEQCTLCn

R_MLINK_LEQCTLRn

Gain

Frequency Frequency

Figure 6 Schematic diagram of Equalizer control behavior
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Sub-Link control reference

Sub-Link Master 2-wire Set and Trigger mode (2-wire Normal mode)
Below description is both applied to Sub-Link Master 2-wire Set & Trigger model and mode2.

Access to Sub-Link Slave Register with 2-wire Set & Trigger mode

Sub-Link Slave Device THCV244A as Sub-Link Master
Sub-Link Block Sub-Link Block
Sub-Link
line scL

2-wire P Sub-Link Sub-Link 2-wire < >
Master Slave Master Slave ||| spa | Host
r 1 l_ < > MPU

INT R

Register Register - .

Interrupt signal
T <= Triggered access by Sub-Link Master T

(MSSF1 =1) <— Access from/to HOST

AIN<1:0> = User Select

Figure 7 Access to remote Sub-Link slave register via 2-wire Set & Trigger model THCV244A

configuration
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Table 14 Remote Sub-Link slave reg. write by THCV244A 2-wire Set & Trigger model procedure

Step Description R/W Address
1 Write 1 or 0 and clear access status register (R_INTC_EXT2WIRE_ACSEND). w 0x1725/172D[5:4]
2 Set start address of Sub-Link Slave register to write with needed addr. Byte (*1). w From 0x00D0O
3 Set data for Sub-Link Slave to write, following after step2 address (*1). w (0x00Dx)-0x00DF
Set Device ID of Sub-Link Master device.
4 w 0x00EO bit[7:1]
(Value corresponding to AIN setting. e.g.[AIN]=[0] — 7°h0B)
5 Write 0 to indicate remote “write” access W 0xO00EO bit0
6 Set Sub-Address Byte number of Sub-Link Slave (*1). (Byte num.= register value+1) w Ox00E1 bit[6:4]
7 Set data Byte number to write to Sub-Link Slave (*1). (Byte num.= register value+1) w 0x00E1 bit[3:0]
8 Select 2-wire remote access target path Enable on Lane0 and Lanel w 0x00E4 bit[1:0]
9 Write 1 to R_2WIRE_START. (Start remote write access to Sub-Link Slave side) w 0xO00ES5 bit0 (*2)
2-wire serial slave of Sub-Link Master perform clock stretching until Sub-Link Slave
(1) register access is completed, if R_2WIRE_CLKSEN=1 (Clock stretching Enable). - -
When write access is completed, R_INT_EXT2WIRE_ACSEND register value become 1
10 and interrupt occurs (INT=H — L), if R_2WIRE_CLKSEN=0 (No Clock stretching) ) )
11 If write access was normally ended, R_INTC_EXT2WIRE_ACSEND read is “0x1”. R 0x1715/171DJ[5:4]

*1 R_2WIRE_WADR_BYTE+R_2WIRE_DATA BYTE < 'd15 is recommended
*2 It is prohibited that HOST MPU start access to Sub-Link Slave or remote 2-wire serial slave before the previous access to
Sub-Link Slave or remote side 2-wire serial slave is completed.
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Table 15 Remote Sub-Link slave reg. read by THCV244A Set & Trigger model procedure

Step Description R/W Address
1 Write 1 or 0 and clear access status register (R_INTC_EXT2WIRE_ACSEND). W | 0x1725/172D[5:4]
2 Set start address of Sub-Link Slave register to read with needed addr. Byte. w From 0x00D0
Set Device ID of Sub-Link Master device.
3 W | OXO0EO bit[7:1]
(Value corresponding to AIN setting. e.g.[AIN]=[0] — 7’h0B)
4 Write 1 to indicate remote “read” access W 0x00EO bit0
5 Set Sub-Address Byte number of Sub-Link Slave. (Byte num.= register value+1) w 0xO00EL1 bit[6:4]
6 Set data Byte number to read from Sub-Link Slave(*1) (Byte num.= register value+1) w 0XO00E1 bit[3:0]
7 Select 2-wire remote access target path, Lane0 or Lanel w 0X00E3 bit[1:0]
8 Write 1 to R_2WIRE_START. (Start remote write access to Sub-Link Slave side) w 0x00E5 bit0 (*2)
2-wire serial slave of Sub-Link Master perform clock stretching until Sub-Link Slave
register access is completed. When read access is completed, SCL is released and read data
© is stored in Sub-Link Master register (Address 0x00D0-0x00DF), if - -
R_2WIRE_CLKSEN=1 (Clock stretching Enable).
When read access is completed, read data is stored in Sub-Link Master register (Address
9 0x00D0-0x00DF) and R_INTC_EXT2WIRE_ACSEND register value become 1 and interrupt - -
occurs (INT=H — L), if R_2WIRE_CLKSEN=0 (No Clock stretching)
10 If read access was normally ended, R_INTC_EXT2WIRE_ACSEND read is “0x1”. R 0x1715/171D[5:4]
11 HOST MPU read data stored in Sub-Link Master register. R 0x00D0-0x00DF

*1 R_2WIRE_DATA _BYTE < 'd16 (max 16Byte)
*2 It is prohibited that HOST MPU start access to Sub-Link Slave or remote 2-wire serial slave before the previous access to
Sub-Link Slave or remote side 2-wire serial slave is completed.

Copyright© 2022, THine Electronics, Inc. 39/56

THine Electronics, Inc.

SC.E



THCV244A DesignGuide_Rev.4.10 E

THine)

Access to 2-wire slave devices connected to Sub-Link Slave with 2-wire Set & Trigger model

HOST MPU can access to remote side 2-wire serial slave register via THCV244A as Sub-Link Master and
Sub-Link Slave by THCV244A as Sub-Link Master register settings on 2-wire Set & Trigger model. Sub-Link

Slave has 2-wire serial master block.

THCV244A as Sub-Link Master

Sub-Link Block

(MSSEL=1) <— Access from/to HOST

Sub-Link
Master

Nl

2-wire
Slave

SCL
SDA

Register

INT

Host
MPU

Interrupt signal

Sub-Link Slave Device
Sub-Link Block
Sub-Link

2wire | quSCh 2wire | > Sub-Link ine

Slave | _ SDA Master | > Slave
Devicetta [ ¥ - >

Register

2-wire <€

Slave lg
Device#b T <= Triggered access by Sub-Link Master

AIN<1:0> = User Select

Figure 8 Host MPU to 2-wire slave devices at Sub-Link Slave side via THCV244A access configuration
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Table 16 Remote 2-wire slave reg. write by THCV244A 2-wire Set & Trigger model procedure

Step Description R/W Address
1 Write 1 or 0 and clear access status register (R_INTC_EXT2WIRE_ACSEND). W 0x1725/172D[5:4]
2 Set start address of target 2-wire slave register to write with needed addr. Byte (*1). W From 0x00DO
3 Set data for target 2-wire slave to write, following after step2 address (*1). W (0x00Dx)-0x00DF
4 Set Device ID of target remote 2-wire slave device. W 0xO00EO bit[7:1]
5 Write 0 to indicate remote “write” access W 0xO00EO bit0
6 Set Sub-Address Byte number of 2-wire slave (*1). (Byte num.= register value+1) W 0x00EL1 bit[6:4]
7 Set data Byte number to write to 2-wire slave (*1). (Byte num.= register value+1) w 0x00E1 bit[3:0]
8 Select 2-wire remote access target path Enable on Lane0 and Lanel w 0x00E4 bit[1:0]
9 Write 1 to R_2WIRE_START. (Start remote write access to Sub-Link Slave side) W 0xO00ES5 bit0 (*2)
2-wire serial slave of Sub-Link Master perform clock stretching until remote 2-wire
o) register access is completed, if R_2WIRE_CLKSEN=1 (Clock stretching Enable). - -
When write access is completed, R_INT_EXT2WIRE_ACSEND register value become 1
10 and interrupt occurs (INT=H — L), if R 2WIRE CLKSEN=0 (No Clock stretching) - -
11 If write access was normally ended, R_INT_EXT2WIRE_ACSEND read is “0x1”. R 0x1715/171D[5:4]

*1 R_2WIRE_WADR_BYTE+R_2WIRE_DATA BYTE < 'd15 is recommended
*2 It is prohibited that HOST MPU start access to Sub-Link Slave or remote 2-wire serial slave before the previous access to
Sub-Link Slave or remote side 2-wire serial slave is completed.
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Table 17 Remote 2-wire slave reg. read by THCV244A Set & Trigger model procedure

Step Description R/W Address
1 Write 1 or 0 and clear access status register (R_INTC_EXT2WIRE_ACSEND). W | 0x1725/172D[5:4]
2 Set start address of 2-wire slave register to read with needed addr. Byte. w From 0x00D0
3 Set Device ID of target remote 2-wire slave device. w 0xO00EOQ bit[7:1]
4 Write 1 to indicate remote “read” access W 0x00EO bit0
5 Set Sub-Address Byte number of target 2-wire Slave. (Byte num.= register value+1) w 0xO00EL1 bit[6:4]
6 Set data Byte number to read from 2-wire Slave(*1) (Byte num.= register value+1) w 0xO00EL1 bit[3:0]
7 Select 2-wire remote access target path, Lane0 or Lanel w 0X00E3 bit[1:0]
8 Write 1 to R_2WIRE_START. (Start remote write access to Sub-Link Slave side) w 0x00ES5 bit0 (*2)
2-wire serial slave of Sub-Link Master perform clock stretching until remote 2-wire register
access is completed. When read access is completed, SCL is released and read data is stored
© in Sub-Link Master register (Address 0x00D0-0x00DF), if R_2WIRE_CLKSEN=1 (Clock - -
stretching Enable).
When read access is completed, read data is stored in Sub-Link Master register (Address
9 0x00D0-0x00DF) and R_INTC_EXT2WIRE_ACSEND register value become 1 and interrupt - -
occurs (INT=H — L), if R 2WIRE CLKSEN=0 (No Clock stretching)
10 | If read access was normally ended, R_INTC_EXT2WIRE_ACSEND read is “0x1”. R 0x1715/171D[5:4]
11 HOST MPU read data stored in Sub-Link Master register. R 0x00D0-0x00DF

*1 R_2WIRE_DATA BYTE < 'd16 (max 16Byte)
*2 It is prohibited that HOST MPU start access to Sub-Link Slave or remote 2-wire serial slave before the previous access to
Sub-Link Slave or remote side 2-wire serial slave is completed.
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Sub-Link Master 2-wire Pass Through model

Below descriptions are details of local and remote side 2-wire operation.

Divided Read operation always read target register by R _2WIREPT_DATA BYTE defined unit. If
R_2WIREPT_DATA_BYTE is not 0 (single read transaction unit is not 1Byte), 2-wire remote read operation may

read access the address which originally user intends to read. As a result, 2-wire slave remote device may operate
abnormal because of this unintended read action.

2-wire Pass Through model Sub-Link Slave command

Divided write access at R_ 2WIREPT1_PASS_MODE1]=1 (case: 1Byte Word Address and 16Byte burst 2-wire write with R_2WIREPT_WA_BYTE=3'd0 and R_2WIREPT_DATA_BYTE=4'd7)
(In other words, Burst data to write is multiple of R_2WIREPT_DATA_BY TE)

-| Bus Free oz s Bus Free
Sub-Link Master side 9l 3 z z g z g ; g X 3 g 3 g EN z P
Local 2-wire line [ ~ &l = IS = 2-viire slave SCL clock stretch &= [ 5 2-wire slave SCL clock stretch <1*
0

'
'
'
\

y
Bus Free > Bus Free
wlo|3(58(3[5(3 3lal/
M =

“Remote side every Word Address is automatically incremented

21>
/
!
;
:
!
!
7
;

+als

\
|
H
T
- Ll {1 Bus Free 2
Sub-Link Slave side NELE § 3 § g § § 2|
Remote 2-wire line = ©

Divided write access at R 2WIREPT1_PASS_MODHE1]=1 (case: 1Byte Word Address and 10Byte burst 2-wire write with R_2WIREPT_WA_BYTE=3'd0 and R_2WIREPT_DATA_BYTE=4'd7)
(In other w ords, Burst data to w rite is NOT multiple of R_2WIREPT_DATA_BYTE)

= =
o o
2 2

3
5]
@

B3
5]
B
&

Sub-Link Master side Bus Free
Local 2-wire line

>
Q
=

= [

G|
S

>

>
&|a

[ H
NE zl=|. . BusFree  NextAccess {Bus Free
ME A EN A \ i

2-wire slave SCL clock stretch i clock-stretch w ait
'
'
|
T
h Bus Free

I
'
'
'
\
. N 1] \ 1]
- Bus Free @ 4 > Bus Free
Sub-Link Slave side 20255535535%, >£Egcggggg%
Remote 2-wire line == le|= [~ S|=17) Z|R|2(R2]8]%(2|%

*Remote side every Word Address is automatically incremented.

Figure 9 2-wire Pass Through model Sub-Link Slave Divided Write
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Divided read access at R_2WIREPT1_PASS_MODE[1]=1 (case: 1Byte Word Address and 8Byte burst 2-wire read with R_2WIREPT_WA_BYTE=3'd0 and R_2WIREPT_DATA_BYTE=4'd7)

(In other words, Burst data to read is multiple of R_2WIREPT_DATA_BYTE)

- Bus Free @ @ z [ [Bus Free
Sub-Link Master side ale|z]z]|3|a(8[2|3] 3 g [Ble
Local 2-wire line HB = NEIRN 2-wire slave SCL clock stretch o--- = N E

T —

' .

1 .

i B

i |

T @ -
Sub-Link Slave side ~ Bus Free A HEBE 9 slzlzlz|z z ()z; - 2-vire mstr

. = = | = = i

Remote 2-wire line = £ © " S = SCL pause

Divided read access at R_2WIREPT1_PASS_MODE[1]=1 (case: 1Byte Word Address and 10Byte burst 2-wire read with R_2WIREPT_WA_BYTE=3'd0 and R_2WIREPT_DATA_BYTE=4'd7)
(In other words, Burst data to read is NOT multiple of R_2WIREPT_DATA_BYTE)

Sub-Link Master side ~ Bus Free | |8 [ > 5 | > | (222 FIBE z[3 2-uire slave SCL
3 <] 3 N
Local 2-wire line ks = el ) 2-wire slave SCL clock stretch - 2177 ~ e - clock stretch
0 = 7 <
. H .
i ” i N
' i i \
' I ' \
. . 1 [ » = 1 ) T T
Sub-Link Slave side Bus Free N EE z 3 al8(5]|2]8]2 |5/ zwremst|q |/ Bus Free )
. "zl % = il N RS ) il el 9 [ L
Remote 2-wire line = 2 = SCL pause .-
T zlz]|z|%|q Bus Free
- . g 2la|=
PPtae 2-wire slave SCL clock stretch Al N
. T
H e h
’ 1
' '
< m = = T
Bus Free NAEHBEE NEBBREE Z|Z |, 2wiemst ||, BusFree
2= = il x|e2|x]|e =12 oL
* 2 o= SCL pause

*Remote side every Word Address is automatically incremented.

[ list of abbreviations ]
ST: Start Condition
SP: Stop Condition

ACK: Acknow ledge
NACK: No Acknow ledge

SID: Slave Address (Device Address)
AD:Word Address

WD: Write Data
RD: Read Data

+W: Write command indicator
+R: Read command indicator

Figure 10 2-wire Pass Through model Sub-Link Slave Divided Read
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Multiple camera synchronization reference

Several schemes to synchronize multiple camera by supplying the same VSYNC signal are prepared.

camO cam0
cv231 ¢ | DES cv231 | | DES
Cagll THCV244A caz'gll THCV244A
cam2 v cam2 oV EXTSYNC
cv231 cv231 Internal VsyncOut
cam3 cam3 Vsyne
cv23l cv23l yne
Generation
cam0 camO
cv231 || DES cv231 |e—1 DES
Cagll THCV244A Caz'gll THCV244A
cam2 v cam2 v EXTSYNC
cv231 cv231 External Vsyncin
cam3 cam3 Vsync
cv231 cv231 yn
operation
cam0 cam0
cv231 || DES cv231 ] DES
Cazrgll THCV244A Caz'gll THCV244A
cam2 v cam2 v EXTSYNC
cam3 cv231 Vsync cam3 cv231 E\)/(éern:l Vsyncin
cv231 cv231 yn
operation
Figure 11 Multiple camera VSYNC synchronization control example
Time accuracy of VSYNC and camera framing can also be achieved by designed control.
Accurate VSYNC edge remote bridge example
EXTSYNC input |
Trigger GPI with
Poliing Timer Mask | |
function
One Cleared new
¢ Poliing Interval ¢ poling 3 ¢ Polling Interval Poliing Interval
Sub-Link Master a'a’a'a a'a’a'a
Poliing transaction SYNC= SYNC=! CX:X:X} [X:X:X}
to all Sub-Link lanes == ==

Ignored previous Ignored previous
¢ Polling Interval Poliing Interval

Figure 12 Accurate VSYNC supply timing control example
Polling Time Mask pulse is supposed to be long enough, way more than polling interval time to avoid collision

against previous Sub-Link polling cycle in above example.
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Recommendations for Power Supply

Separate all the power domains in order to avoid unwanted noise coupling between noisy digital and sensitive

analog domains.

Use high frequency ceramic capacitors of 0.1uF as bypass capacitors between power and ground pins.

them as close to each power pin as possible. All supply pins need capacitor placement one by one.
Use the same ground plane for all ground pins including EXPGND.

VDDH (1.8 to 3.3V)

VDDL (1.2V)
VDDPLL

Beads 10uF

VDDTX

Beads 10uF

VDDRX
Beads 10uF

¥

VDDCORE
Beads 10uF

Figure 13 Power supply recommendation

VDDIO1 VDDPLL
0.1uF 0.1uF
X2 (each)
THCV244A
VDDIO2 VDDTX
0.1uF 0.1uF
x2 (each) x2 (each)
VDDRX
0.1uF
x3 (each)
VDDCORE
0.1uF

X3 (eachI

Place
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Note

1) Power On Sequence
Don’t input clock nor data before THCV244A is on in order to keep absolute maximum ratings.

2) Cable Connection and Disconnection
Don’t connect and disconnect MIPI, CMOS and CML cable/connector, when power is supplied to the system.

3) GND Connection

Connect the each GND of the PCB where THCV244A and V-by-One® HS transmitter are on it. It is better for
EMI reduction to place GND cable as close to CMOS and CML cable as possible.
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4) MIPI transmitter AC timing control requirement

i Loikrrerarg liis-PREPARE]

RDnP
RDnN

Figure 14 MIPI transmitter tCLK_PREPARE and tHS_PREPARE

Table 18 MIPI transmitter tCLK_PREPARE and tHS_PREPARE setting reference

tCLK_PREPARE
MIPI clock lane prepare period setting

arrangement with counterpart MIPI Rx is required.
(informative)setting reference with data-rate
(informative)0x08 from 1.49Gbps to 1.17Gbps
(informative)Ox07 from 1.49Gbps to 1.04Gbps
(informative)0x06 from 1.49Gbps to 910Mbps
(informative)0x05 from 1.45Gbps to 780Mbps
(informative)0x04 from 1.23Gbps to 650Mbps
(informative)0x03 from 1.01Gbps to 520Mbps
(informative)0x02 from 780Mbps to 390Mbps
(informative)0x01 from 560Mbps to 260Mbps
(informative)0x00 from 330Mbps to 80Mbps

tHS_PREPARE
MIPI data lane prepare period setting

arrangement with counterpart MIP1 Rx is required.
(informative)setting reference with data-rate
(informative)0x08 from 1.49Gbps to 1.27Gbps
(informative)Ox07 from 1.49Gbps to 1.12Gbps
(informative)0x06 from 1.49Gbps to 970Mbps
(informative)0x05 from 1.49Gbps to 810Mbps
(informative)0x04 from 1.33Gbps to 660Mbps
(informative)0x03 from 1.03Gbps to 510Mbps
(informative)0x02 from 740Mbps to 350Mbps
(informative)0x01 from 440Mbps to 200Mbps

(informative)0x00 from 140Mbps to 80Mbps
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5) Local and remote 2-wire serial access requirement

Local and remote 2-wire serial access at the same time may be prohibited on Sub-Link slave device. For multiple
controller application, command collision avoidance scheme is supposed to be prepared.

Below figure is an example of schematic diagram of time domain or indicator driven command separation.

Power On

e Camera module
Local 2-wire L Camera module Local 2-wire control is prohibited
control Local 2-wire initialize

Local 2-wire
Control “Done” (Indicator can be bridged to remote GPIO through THCV 244A)
indicator

Remote 2-wire
Camera module

Control Camera module Remote 2-wire control is prohibited Remote 2-wire control
via THCV244A
time
Figure 15 2-wire local and remote access timing chart
STP
or
Coax
CMOS ISP THCV241A THCV244A Main ECU
Sensor SoC
D - Remote 2-wire control i
Local 2-wire control .
Camera Module Main ECU

Figure 16 2-wire local and remote access configuration

6) ERR detect function transition time behavior

Main-Link Rx ERR detect fault at LOCKN=H=>L and LOCKN=L=>H=>L transition time. ERR detection is
reasonable on this time period because at the beginning of transition, Main-Link is not yet logically stable before
all the training is done, while Main-Link Rx ERR detection already starts as normal behavior.

User must ignore Main-Link Rx ERR detection on this time period.

7) INT function initialization

INT interrupt function is supposed to be cleared before start monitoring any desired status because INT status
may change at power on condition and THCV244A internal boot up procedure.
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8) Sub-Link PHY setting at the beginning of Sub-Link transaction

Sub-Link Tx PHY setting (ex. THCV244A Address 0x0102/0x0103) is supposed to be optimized before any
Sub-Link transaction especially when THCV244A was used under noisy environment. Sub-Link Tx PHY setting
can be severer in case counterpart THCV241A is Sub-Link Slave because any setting is done through Sub-Link.
Below Sub-Link PHY initialize sample code can be repeated from Sub-Link Master if this particular Sub-Link
transaction did not succeed before other settings.

2-wi |
Step Device (M/S) Xlgjrzsasve Sub Address Write Data memo
1 THCV244A (Master) OXZZ** 0x0050 oxYY Sub-Link Slave Access Addr. (e.g. YY=0x51)
2 THCV244A (Master) OXZZ** 0x0004 0x03 Sub-Link Mode setting (Pass Through model)
3 THCV244A (Master) OXZZ** 0x0010 0x10 Sub-Link Enable On/Polling OFF
4 THCV244A (Master) OXZZ** 0x1704 0x01 Sub-Link Power On
5 THCV244A (Master) OXZZ** 0x0102 0x02 Sub-Link Tx Termination Lane0
6 THCV244A (Master) 0XZZ** 0x0103 0x02 Sub-Link Tx Drive current Lane0
7 THCV244A (Master) 0XZZ** 0x0104 0x00 Sub-Link Rx Termination LaneO
8 THCV244A (Master) OxZZ** 0x0105 0x00 Sub-Link Rx Drive current Lane0
9 THCV244A (Master) 0xZZ** 0x0100 0x03 Tuning reqister access Enable
10 THCV244A (Master) 0xZZ+* 0x010F 0x25 9 reg
11 THCV244A (Master) OXZZ** 0x010A 0x15 Sub-Link frequency tuning
12 THCV244A (Master) OXZZ** 0x0031 0x02 Pass Through mode Divided write & Addr. Rename
13 THCV244A (Master) OXZZ** 0x0032 0x10 Pass Through Divided write/read Addr.=2Byte, Data=1Byte
14 THCV241A (Slawe) oxYY 0X00FE 0x11 Sub-Link Word Addr. Bank=0x00 & 1Byte Access from Master
15 THCV244A (Master) 0XZZ** 0x0032 0x00 Pass Through Divided write/read Addr.=1Byte, Data=1Byte
16 THCV241A (Slawe) oxYY 0xF3 0x00 (0x00F3) Sub-Link Rx Termination/Drive current
17 THCV241A (Slawe) oxYY OxF2 0x22 (0x00F2) Sub-Link Tx Termination/Drive current
18 THCV241A (Slawe) oxYY 0xFO 0x03 . .
19 THCV241A (Slawe) XYY OXFF 0x19 (0x00FO/FF) Tuning register access Enable
20 THCV241A (Slawe) oxYY OxF6 0x15 (0x00F6) Sub-Link frequency tuning
21 THCV244A (Master) OXZZ** 0x0010 Ox11 Sub-Link Enable On/Polling ON
**THCV244A 2-wire slave address depends on AIN settings.
————— Other settings continue from here. -----
----- Other settings -----
————— Other settings -----
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Step Device (M/S) Z-Xl‘ljrgrzlsasve Sub Address Write Data memo

1 THCV244A (Master) OXZZ** 0x0004 0x01 Sub-Link Mode setting (Set&Trig. model)

2 THCV244A (Master) OXZZ** 0x0010 0x10 Sub-Link Enable On/Polling OFF

3 THCV244A (Master) OXZZ** 0x1704 0x01 Sub-Link Power On

4 THCV244A (Master) 0XZZ** 0x0102 0x02 Sub-Link Tx Termination Lane0

5 THCV244A (Master) 0xZZ** 0x0103 0x02 Sub-Link Tx Drive current Lane0

6 THCV244A (Master) OxZZ** 0x0104 0x00 Sub-Link Rx Termination Lane0

7 THCV244A (Master) OXZZ** 0x0105 0x00 Sub-Link Rx Drive current Lane0

8 THCV244A (Master) OxZZ** 0x0100 0x03 Tuning register access Enable

9 THCV244A (Master) OxZZ** 0x010F 0x25

10 THCV244A (Master) 0XZZ** 0x010A 0x15 Sub-Link frequency tuning

11 THCV244A (Master) 0XZZ** 0x00E4 OXWW Sub-Link transaction write lane select (e.g. WW=0x01 for Lane0)
THCV244A (Master) OxZZ** 0x00D0 0x00
THCV244A (Master) 0xZZ** 0x00D1 OXFE

12 THCV244A (Master) OXZZ** 0x00D2 Ox11 THCV241A (Slawe) setting
THCV244A (Master) OxZZ** 0x00EQ 0X(ZZ || 0)*** Sub-Link Word Addr. Bank=0x00 & 1Byte Access from Master
THCV244A (Master) OxZZ** 0x00E1 0x10
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OXZZ** 0x00D0 OxF3
THCV244A (Master) 0xZZ** 0x00D1 0x00 .

13 THCV244A (Master) Oxzz Ox00EQ Ox(zz || oy (0x00F3) SE;CI_\llr'nZk‘l;: Srilr;\?rzz;i?:/ngrive current
THCV244A (Master) OxZZ** 0x00E1 0x00
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 OxF2
THCV244A (Master) OxZZ** 0x00D1 0x22 .

14 THCV244A (Master) Oxzz OxQ0E0 Ox(zZ || Oy (0x00F2) S-[:;CLY:I:‘#Q '(I'tselr?n\ﬁafiit:/rgive current
THCV244A (Master) OXZZ** OX00E1 OXQ0****
THCV244A (Master) OxZzZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 O0xFO
THCV244A (Master) OxZZ** 0x00D1 0x03
THCV244A (Master) OXZZ** 0X00EOQ 0x(ZZ || 0)***
THCV244A (Master) OxZZ** 0x00E1 0x00**+*

15 THCV244A (Master) 0XZZ** 0X00E5 0x01 THCV241A (Slawe) setting
THCV244A (Master) OXZZ** 0x00D0 OxFF (0Ox00FO0/FF) Tuning register access Enable
THCV244A (Master) OxZZ** 0x00D1 0x19
THCV244A (Master) 0XZZ** 0Xx00EQ 0X(ZZ || 0)***
THCV244A (Master) OxZZ** 0x00E1 0x0Q0**+*
THCV244A (Master) OxZZ** 0x00E5 0x01
THCV244A (Master) OxZZ** 0x00D0 OxF6
THCV244A (Master) OXZZ** 0x00D1 0x15 )

16 THCV244A (Master) oxZZ" 0X00EOQ OX(ZZ | 0} (o O()ng\éiﬁﬁrff ?;’:ngg'{"ﬁming
THCV244A (Master) 0xZZ+* O0x00E1 0x00*+**
THCV244A (Master) OxZZ** 0x00E5 0x01

17 THCV244A (Master) OXZZ** 0x0010 0x11 Sub-Link Enable On/Polling ON

**THCV244A 2-wire slave address depends on AIN settings.
**[7:1]R_2WIRE_DEVADR=ZZ || [0]R_2WIRE_WR=0:write. 0xO0EOQ write action can be eliminated from 2nd time because no change occurred from previous setting.
**+%0x00E1 write action can be eliminated because no change occurred from previous setting.

----- Other settings continue from here. -----

_____ Other settings
_____ Other settings
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9) Sub-Link Master 2-wire Pass Through mode Read Byte setting care

Divided Read operation always read target register by R_2WIREPT_DATA _BYTE defined unit. If
R_2WIREPT_DATA_BYTE is not 0 (single read transaction unit is not 1Byte), 2-wire remote read operation may
read access the address which originally user intends to read. As a result, 2-wire slave remote device may operate
abnormal because of this unintended read action.

10) Sub-Link remote 2-wire access command transmission failure handling

Sub-Link 2-wire access in noisy environment may collapse as single transaction against fair enough access
success rate. Informative several functional safety mechanism will be shown here.

Sub-Link Slave Device THCV244A (Sub-Link Master) Device
Sub-Link Block Sub-Link Block
Sub-Link
Remote | SCE 1LI 2.uire »| sub-Link |, line Sub-Link o 2-vire SCL
2-wire SDA Master | Slave Master | Slave SDA Host
Slave Device < l < l MPU
INT
Remote Sub-Link Slave [~ = Sub-Link Master
2-wire Internal S Internal B )
Register Register um Register Interrupt signal

Figure 17 Sub-Link 2-wire remote access configuration

One option is to place MCU on remote Sub-Link Slave side. Internal PCB communication can eliminate external
module noise bothersome elements. Sub-Link, still, provide best-effort remote command communication channel.

Remote Sub-Link Slave Device THCV244A (Sub-Link Master) Device
MCU
Sub-Link Block Sub-Link Block
Sub-Link
Remote | SCW I LI pvire > Sub-Link fine Sub-Link o 2-vire scL
2-wire SDA Master | Slave [* Master | Slave SDA Host
Slave Device 7] < l < l ”| MPU
INT

Remote Sub-Link Slave "o~ Sub-Link Master g

2-wire Internal 3 Internal : |
Register Register um Register Interrupt signal

Figure 18 Sub-Link 2-wire remote access configuration

Another option is “action, confirm, re-action, and reconfirm” redundant command access procedure. As
informative content, collapsed read action is likely to return 0x00 data, while collapsed read action is not likely to
return “just right” data. Repeat read results gives statistical estimate value of access target. Sub-Link Slave device
may have checksum information of all internal register so that checksum data can be used for total register status.

Write example

Write  => Read => Read => Re-write if expected value is not read
Read example

Read => Read => Read => Filter outlier and process statistically
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11) Sub-Link basic protocol setting change in the middle of active operation

Except initialization procedure, R_SLINK_MODE (THCV244A register address 0x0004) change in the middle
of active operation requires Sub-Link operation suspension by R_SLINK _EN or R_SLINK PLO_EN
(THCV244A register address 0x0010). After R_SLINK_MODE change action in the middle of Sub-Link
suspension, Sub-Link operation can be resumed.

12) Power On Reset Control requirement

Power On Reset control is required.
One thing for sure is that VDDH must precedes VDD12 supply by t1.
2nd thing for sure is that VDD12 must precedes PDN control by t2.

Since logic reset is governed by VDD12 power domain, PDN control must be delayed after VDD12 ready state.
While, on the other hands, PDN pin itself belongs to VDDH power domain. Power On Reset control is supposed
to care about relationships not only VDDH but also VDD12 power on sequence.

Operating Condition min.

VDDH : .
(3.3v~1.8V domain) | :

—p
Operating Condition min. Pl .
VDD12 ; .
(1.2V domain) , 2 !
: D el
PDN ! Vi

Figure 19 Power On Reset requirement

(Informative) About 1ms order delay from VDDH power supply to PDN Low keeping is considerable. Even in
this case, VDD12 supply must precede PDN control as described. In addition, passive Low Path Filter
configuration like below-left figure especially with high resistor could be “NOT appropriate” in particular cases
where noise robust operation against EMC Immunity or ESD noise is required for mass production model.

VDDH VDDH

—E\/\/\TPDN —[ POR IC
I

PDN MCU GPO—PDN

Figure 20 Power On Reset alternatives

13) MIPI HS-zero arrangement for distribution mode operation

When using distribution mode, MIPI HS_zero Data Lane ZERO period setting may be required to be arranged
on each MIPI output lanes.
Vertical belt-like abnormal image on left or right edge of video frame may have relationship with HS zero.
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14) Temperature and Voltage drift environment care on V-by-One® HS offset cancel function

Temperature and voltage drift can change the optimized setting of V-by-One® HS receiver, while offset cancel
function autonomous setting establishment is held at the beginning of reset operation. For example, when
temperature is severely drifted from -40degrees Celsius to 105degrees Celsius by system itself heat in hard winter,
Main-Link CRC error or LOCKN unlock happens because of this optimized-at-the-beginning-but-not-suited-at-
the-end offset cancel setting of V-by-One® HS receiver.

Main-Link CRC or LOCKN states are supposed to be monitored by MCU and V-by-One® HS block had better
be reset by register control under the temperature and voltage drift severe environment.

15) Frequency change care on V-by-One® HS

Basically active frequency change in the middle of normal operation is not allowed.
If and only if frequency change in the middle of operation is inevitable, V-by-One® HS block is required to be
reset by register control after target operation frequency stabled status.

16) Horizontal blanking period management care on Data stream handling mode2

Data stream handling mode2 may require enough blanking period for multiple video data management,
preventing line memory overflow.

Vertical belt-like abnormal image on left or right edge of video frame may have relationship with lack of Hblank
period margin against total video line load data amount and speed.
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PCB Layout Considerations

®  Use at least four-layer PCBs with signals, ground, power, and signals assigned for each layer. (Refer to figure
below.)

® PCB traces for high-speed signals must be single-ended micorstirp lines or coupled microstrip lines whose
differential characteristic impedance is 100€.

® Minimize the distance between traces of a differential pair (S1) to maximize common mode rejection and
coupling effect which works to reduce EMI(Electro-Magnetic Interference).

® Route differential signal traces symmetrically.

® Avoid right-angle turns or minimize the number of vias on the high speed traces because they usually cause
impedance discontinuity in the transmission lines and degrade the signal integrity.

® Mismatch among impedances of PCB traces, connectors, or cables also caused reflection, limiting the
bandwidth of the high-speed channels.

® Using common-mode filter on differential traces is desirable to reduce EMI. Pay attention on data-rate driven
noise. For example, if data-rate is 1.5Gbps, common mode choke coil of 1.5GHz common mode impedance
is desired to be high, while 1.5GHz differential impedance is low._

PCB Cross-sectional View
for Microstrip Lines

>3x8S1 S >3xS1
P o

GND
Layerl: Signals

Layer2: Ground

Layer3: Power [ I

Layer3: Signals

Figure 21 PCB cross-sectional view

Copyright© 2022, THine Electronics, Inc. 55/56 THine Electronics, Inc.
SCE



-
THCV244A_DesignGuide_Rev.4.10_E H lne

Notices and Requests
1.The product specifications described in this material are subject to change without prior notice.

2. The circuit diagrams described in this material are examples of the application which may not always apply to
the customer's design. THine Electronics, Inc. (“THine”) is not responsible for possible errors and omissions in
this material. Please note even if errors or omissions should be found in this material, THine may not be able to
correct them immediately.

3. This material contains THine’s copyright, know-how or other proprietary. Copying or disclosing to third parties
the contents of this material without THine’s prior permission is prohibited.

4. Note that even if infringement of any third party's industrial ownership should occur by using this product,
THine will be exempted from the responsibility unless it directly relates to the production process or functions of
the product.

5. Product Application

5.1 Application of this product is intended for and limited to the following applications: audio-video device, office
automation device, communication device, consumer electronics, smartphone, feature phone, and amusement
machine device. This product must not be used for applications that require extremely high-reliability/safety such
as aerospace device, traffic device, transportation device, nuclear power control device, combustion chamber
device, medical device related to critical care, or any kind of safety device.

5.2 This product is not intended to be used as an automotive part, unless the product is specified as a product
conforming to the demands and specifications of IATF16949 (“the Specified Product"”) in this data sheet. THine
accepts no liability whatsoever for any product other than the Specified Product for it not conforming to the
aforementioned demands and specifications.

5.3 THine accepts liability for demands and specifications of the Specified Product only to the extent that the user
and THine have been previously and explicitly agreed to each other.

6. Despite our utmost efforts to improve the quality and reliability of the product, faults will occur with a certain
small probability, which is inevitable to a semi-conductor product. Therefore, you are encouraged to have
sufficiently redundant or error preventive design applied to the use of the product so as not to have our product
cause any social or public damage.

7. Please note that this product is not designed to be radiation-proof.

8. Testing and other quality control techniques are used to this product to the extent THine deems necessary to
support warranty for performance of this product. Except where mandated by applicable law or deemed necessary
by THine based on the user’s request, testing of all functions and performance of the product is not necessarily
performed.

9. Customers are asked, if required, to judge by themselves if this product falls under the category of strategic
goods under the Foreign Exchange and Foreign Trade Act.

10. The product or peripheral parts may be damaged by a surge in voltage over the absolute maximum ratings or
malfunction, if pins of the product are shorted by such as foreign substance. The damages may cause a smoking
and ignition. Therefore, you are encouraged to implement safety measures by adding protection devices, such as
fuses.

THine Electronics, Inc.
https://www.thine.co.jp
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