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Through GPIO / Register GPIO

® Controlling and monitoring remote image sensors from a local SoC are actualized under THCV24xA's GPIO
and/or 2-wire serial interface control.

® Through GPIO
- Local GPIO input is continuously reflected to remote GPIO output.

\ Image Sensor THCV241A ( Sub-Link ) THCV242A SoC
RESET in |—SEI00 & . U L — <SPI0
PWDN in j@¢q——CEIO1 { ______________] & (Through GPIO) — . _______] PPN IS) (O] EE—
(output!) f—CEIO2pp} - —  Downstream PF--------------1 —GPlo2 o
(output2) Plo3y ) ] L (Through GPIO) —pp} ——————_____] PIO
f 2-wire serial (SDA/SCL) f f 2-wire serial (SDA/SCL) *

® Register GPIO

- Remote GPIO input monitoring and output control are available under register control.

\ Image Sensor THCV241A ) THCV242A SoC
( Sub-Link )
RESET in |————GEI00_1__ |
PWDN in jg———GEIOL 1___ Up &
Register [--1@= Downstream =Pp|---|-Register

(output1) Am‘» =1 (Register GPIO) |

(output2) Am’ == i
f 2-wire serial (SDA/SCL) f f 2-wire serial (SDA/SCL) ?

SCE
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Case.1 Through GPIO from GPIO0-1 of THCV242A to GPIOO0-1 of THCV241A

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
RESET in |« O e — € pstream  m—fmmmmmmmmmmm e - GPIO0
PWDN in | geior  _____________] &~ (Through GPIO) — @SB
(*1)
(1)
<R3y
/ GP102 2 *1)
4 2-wire serial (SDA/SCL) 4 <SRI03 '(*‘)
P04 (*1)
GP105 o (*1)
GPIO6 (*1)

PRcl:(e); '(*”

? 2-wire serial (SDA/SCL) f

(*1) GPIO2-3 of THCV241A and GPI102-7 of THCV242A can be used as Register GPIO
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Case.2 Through GPIO from GPI102-3 of THCV241A to GPI0O2-3 of THCV242A

\ Image Sensor THCV241A ( Sub~Link Lane0 ) THCV242A (Sub-Link Master) SoC
1) gpiog gPIo0 ¥
(x1) (x1)
< El0Ly, Pheizi 1IN
(OUtpUt1) GPIO2 > ________________ o Downstream _> _____ _:
(outputz) Gplos > ———————————————— f— (ThrOUgh GP]O) —’ -— :
/ i i ___________________________________________________ GPIO2 <
f 2-wire serial (SDA/SCL) f e GPIO3 >
GPIo4 p *1)
GpIos5 o t*1)
GPI06 ¥
pio7 g *1)
B0y
? 2-wire serial (SDA/SCL) f

(*1) GPIO2-3 of THCV241A and GPIOO0-1,4-7 of THCV242A can be used as Register GPIO
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Case.3 Combination of Case.1 and Case.?2

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
RESET in |« e =3 (CIREN SRR —— €= Upstream | ——mmmmmmmmm e PPRCIIS!
PWDN in |« GeProlr Vo ______] < (Through GPIO) e — — e ] = GPIO1
(OUtPUt1) GrIo2 > ________________ o Downstream _> _____ _:
(outputz) GP]O3 > ———————————————— f— (Thl’ough GP!O) —> -——q :
/ A GPIO2 >
f 2-wire serial (SDA/SCL) f e GPIO3 >
GPI04 g (*1)
GPI0s g *1)
qpIo6 g 1)
pio7 g *1)
LRl
? 2-wire serial (SDA/SCL) f

(*1) GPIO4-7 of THCV242A can be used as Register GPIO
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Case.4 Register GPIO (All GPIOs could be both Input and Output)

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
(*1)
RESET in |« GPIOO I __ Registor GPIO0
PWDN in |« GPIO1 1 __ | Up & Mﬂ)
GP]OZ Register "'4_ Downstream _>"""""""""""|
(output1) Pl-- (Register GPIO) :
(output2) GPIO3 Pt --- i
’ 5 sz
4 2-wire serial (SDA/SCL) 4 | PRciz(ek: '(*”
| GPI04 g (*1)
| GPI05 o * 1)
i qpIo6 g 1)
l (1)
! <CEL0,
? 2-wire serial (SDA/SCL) f

(*1) GPIOO0-7 of THCV242A can be used as Register GPIO

THine Electronics, Inc. Copyright © 2022 THine Electronics, Inc. All Rights Reserved. 6
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Case.5 Through GPIO from GPIO0-1 of THCV242A to GPIOO0-1 of THCV241A (Collective Control)

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
RESET in |« e =3 (CIREN SRR —— = pstream @ oo mmm e PPRCIIS!
PWDN in |« GPlol %\ _____________] < (Through GPIO) e - o @ = = o oo oo o e ] = GPIO1
(1) ¢ GPIO? b
1) _ apy b
e P!
/ Lo 202"
4 2-wire serial (SDA/SCL) 4 P 203"
N Image Sensor THCV241A ( Sub-Link Lane1 ) P
Lo (*1)
RESET in |« grloo 4. € pstream  —--) ! GRIOd
PWON in | gpiot | & (Through GPio) —_____| GpIos g *1)
(+1) £ GPI02 qpIo6 g 1)
NPT <202y

f 2-wire serial (SDA/SCL) f ? 2-wire serial (SDA/SCL) f

(*1) GPIO2-3 of THCV241As and GPI102-7 of THCV242A can be used as Register GPIO
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Case.6 Through GPIO from GPIOO0-1 of THCV242A to GPIO0-1 of THCV241A (Individual Control)

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
RESET in |« e =3 (CIREN SRR —— €= Upstream | m—mmmmmmmmmm e PPRCIIS!
PWDN in |« GeProlr Vo ______] < (Through GPIO) e — — e = GPIO1
1) GPI02
1) ¢ GpI
<
/ e | @ GPIO2
f 2-wire serial (SDA/SCL) f i e ] < GPIO3
N [mae Sensor THCV241A | (Sublink Lanel) P
b (x1)
RESET in |« grloo 4. < Upstream —0 | GRIOd )
PWDN in | (€12] (O N I @~ (Through GPIO) —}_____! GPIOS
(+1) £ GPI02 qpIo6 g 1)
(*1) (*1)
<CBI03 ), <CEL0,
f 2-wire serial (SDA/SCL) f ? 2-wire serial (SDA/SCL) f

(*1) GPIO2-3 of THCV241As and GPI02-7 of THCV242A can be used as Register GPIO
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Case.7 Through GPIO from GP102-3 of THCV241A to GPI02-3 of THCV242A (Outputting Selected Signal)

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
(1) € GPIO GPI0g g *1)
(*1) (*1)
< El0Ly, <«SRloly,
(output1) QIO Ppt----------mo---d = pDownstream =P}~~~ —~—————==—==-=--————-—1 \
(output2) (¢12) (OX TN IS—— [ (Through GPIO) g} -~ __\
/ I I B GPIO?2 >
f 2-wire serial (SDA/SCL) $ Selector | | | ________ GPIO3 >
. (GP102) Select
N [mage Sensor THCV241A ( Sub-Link Lanet ) seeer
1) (GPIO3) 1)
GPIOO GP104
NRPICI=TIS GP1o5 2 *1
(1)
(OUtPUt1) QIO > ________________ o Downstream _> _____________________________ / 4%*1)
(output2) ¢12](6X T IS ___ (Through GPIO) —pp} | / PREINI
f 2-wire serial (SDA/SCL) $ ? 2-wire serial (SDA/SCL) f

(*1) GPIOO0-1 of THCV241As and GPIOO0-1,4-7 of THCV242A can be used as Register GPIO
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Case.8 Combination of Case.5 and Case.7

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
RESET in |« e =3 (CIREN SRR —— = pstream @ oo PPREIIS!
PWDN in |« GPlol %\ _____________] < (Through GPIO) e - o @ = = o oo oo o e ] = GPIO1
! |
| |
(OUtpUt1) GPIO2 > ________________ o Downstream _>-__T___: ______________________ \
(output2) GPios gt ] — (Through GPIO) —pd — 44— \
/ Do
| |
Lo I I R GPIO2 >
| |
f 2-wire serial (SDA/SCL) f i i Selector | | | ________ GPIO3 >
N Image Sensor THCV241A | (Sub-linkLanet) [ & (GPIOZ) | | Selecter
Vo (GPI03)
) [} (*1)
RESET in |« grloo 4. < Gpsrean  —! | GRIOd )
PWDN in | (€12] (O N I @~ (Through GPIO) —}_____. GPIOS
(1)
(OUtpUt1) GPIOZ > ---------------- o Downstream _> ----------------------------- / &»(*1)
(output2) GPIO3y Y | ___ (Through GPIO) —pp} | / PREINI
f 2-wire serial (SDA/SCL) f ? 2-wire serial (SDA/SCL) f

(*1) GPIO4-7 of THCV242A can be used as Register GPIO
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Case.9 Combination of Case.6 and Case.7 (Need Switching 1/O of SoC)

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
RESET in |« GPIo0 4 €= Upstream e - -GPIO0
PWDN in | (€1) (XN &~ (Through GPIO) 8 ] CEIO!
(output1) CPIO2 gt - - oo —  Downstream PPl -mmmmmmmmmmmmm-o--od \
(output2) GPios gt ] [ (Through GPIO) b — oo \
GPIO2 Lo ~~
I R - <-'47> 7 Need
2-wire serial (SDA/SCL) f Selector N L 1q GPIO3 > ‘\\switching 1/0,/
. (GP102) Selector & e ’
\ Image Sensor THCV241A ( Sub-Link Lane1 ) (GPI03) g
S (1)
RESET in |« GPIO0 € pstream | —--mmmmmmmmmmmmmmmmmemmooocbeoooooo S < &»(*1)
PWDN in | (€1] (X &~ (Through GPIO) — | ] i I—— < GPIOS
(1)
2 GPIO6
(OUtPUt1) GRIO > ________________ . Downstream _> _____________________________ / <_>(*1)
(output2) GPIO3y Y | L (Through GPIO) —gpd -] / PRI
f 2-wire serial (SDA/SCL) f ? 2-wire serial (SDA/SCL) f

(*1) GPIO4-7 of THCV242A can be used as Register GPIO
(*2) Downstream signal is outputted only from GPIO2 and GPIO3 so I/O should be switched.
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2-Camera Bidirectional Signal

Case.10 Combination Register GPIO for Upstream Signal and Through GPIO for Downstream Signal

( Sub-Link Lane0 )

Upstream
B (Register GPIO)

Downstream —»
L (Through GPIO) —>

( Sub-Link Lanel )

Upstream
B (Register GPIO)

Downstream —»
L (Through GPIO) —p)

\ Image Sensor THCV241A
RESET in |« GPIOO |__ | -
egister [--1
PWDN in |« GPIOf ]
(output1) aProzy ) T
(output2) GPIO3 ' S —
f 2-wire serial (SDA/SCL) f
\ Image Sensor THCV241A
RESET in |« GPIOO |__| -
egister [--1
PWDN in |« GPIOT | _ |
(output1) GPIo2gt ]
(output2) GPIO3 " R ——
f 2-wire serial (SDA/SCL) f

Register

Selector

(GP102)

THCV242A (Sub-Link Master)

Selector

(GPIO3)

/

gpIoo p 1)

2oy

GPI102

® N
0 Interface to the Future

GPIO3

vy

GPI04 g (*1)

Gp105 o (*1)
qpIo6 g 1)

<202y

(*1) GPIOO0-1,4-7 of THCV242A can be used as Register GPIO

_>_ R,

SoC

2-wire serial (SDA/SCL) f

Copyright © 2022 THine Electronics, Inc. All Rights Reserved.
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Case.11 Register GPIO (All GPIOs could be both Input and Output)

\ Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) SoC
(*1)
RESET in |« GPIOO 1§ _J Registor GPIOO0 -
PWDN in |« Ghlol 4. _J Up & PREIOIIN
GP]OZ Register ——-4— Downstream —>"""""""""""|
(output1) Pl-- (Register GPIO) :
|
(output2) GPIO3 Pt --- !
/ :
|
: 521025
|
2-wire serial (SDA/SCL) 4 | PRcI=I(0X '(*”
. |
\ Image Sensor THCV241A ( Sub-Link Lanet ) !
I (*1)
RESET in |« GPIOO |__| : GPIO4 -
I *
PWDN in | gpio1 | _| iy PR Up & N : GPIO5 -
GPIO?2 egister [--4 ownstream  =—py--—-—--—-—-—-—------ - GPIO6 *
(output1) Pt --1 (Register GPIO) : (*1)
(outout?) apriozy] | | <0y
|
/ 5
f 2-wire serial (SDA/SCL) f ? 2-wire serial (SDA/SCL) f

(*1) GPIOO0-7 of THCV242A can be used as Register GPIO

THine Electronics, Inc 13
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Case.12 Synchronizing 2 Cameras by using EXTSYNC signal from SoC

N Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) ] | EXISYNG SoC
[}
VSYNC_in |« e=2 (G BN —— D e QP00 L L
RESET in |« GPlol %\ _____________] < (Through GPIO) e - @ = = o o oo oo o e ] = GPIO1
| ]
| |
(OUtpUt1) GPIO2 > ________________ o Downstream _>-__':'___: ______________________ \
(output2) GPios gt ] — (Through GPIO) —pd 44— \
/ b
| |
Lo O B GPIO2 >
| |
f 2-wire serial (SDA/SCL) f E i Selector | | | ________ GPIO3 >
. P (GPI02) Selector
\ Image Sensor THCV241A ( Sub-Link Lanet ) Lo (GPIO3)
| |
] ] (*1)
VSYNC_in |« (G R —— Upstream  —| | GRIOd )
RESET in |}« (€12] (O N I @~ (Through GPIO) —}_____. GPIOS
(*1)
GPIO2 GPIO6
(output1) > ________________ . Downstream _> _____________________________ / <_>(*1 )
(output2) GPIO3y Y | ___ (Through GPIO) —pp} | / PREINI
f 2-wire serial (SDA/SCL) f f 2-wire serial (SDA/SCL) f

(*1) GPIO4-7 of THCV242A can be used as Register GPIO

i ) 4 ’ -. ’ 1C. Copyright © 2022 THine Electronics, Inc. All Rights Reserved. 14
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Case.13 Synchronizing 2 Cameras and SoC by Using EXTSYNC Signal Generated in THCV242A

N Image Sensor THCV241A ( Sub-Link Lane0 ) THCV242A (Sub-Link Master) ] EXTSYNC 5 SoC
[}
VSYNC._in |« Geroo } ] pstream  —| " @®o- -x--------------------------------------~' - SPI0Q _ _ _
RESET in |« GeProlr Vo ______] < (Through GPIO) _.___i__?_ _____ S GhGRtTE L PP EEEEEEEEEE TR e T EEE T EEEss = GPIO1
] I
(OUtPUt1) GrIo2 > ________________ o Downstream _>'__':'___i ______ : ________________ \
| 1 |
(output2) GPios gt ] — (Through GPIO) —ppd 44— R I — \
/ Do :
P
Lo I GPI02 >
f 2-wire serial (SDA/SCL) f b () Selector | | | ________ GPIO3 >
L 1 82| Regist (GPI02) Select
1 ! [ e - egister elector
N Image Sensor THCV241A |  (Sublink Lanel) Lo |83 PIo)
] ] =
. GPIOO b gpio4 p (1)
VSYNC in |5 - - - oo < Upstream e i (+1)
RESET in |}« (€12] (O N I @~ (Through GPIO) —}_____. A GPIOS »
k
(output1) eV E R —— ——  Downstream =PF---------------------1-----1 / GEIQ6 1)
(output2) GPIO3y Y | __ (Through GPIO) —ppd ~—___________________ | ____ | / PREINI
f 2-wire serial (SDA/SCL) f 2-wire serial (SDA/SCL) f

(*1) GPIO4-7 of THCV242A can be used as Register GPIO

THine Electrgnics, Inc. Copyright © 2022 THine Electronics, Inc. All Rights Reserved. 15
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® The product specifications described in this material are subject to change without prior notice.

® 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.

® This document only shows some of typical cases of the related products’ data sheets and application notes.
If any discrepancies occur between the related products’ datasheets / register maps / application notes and
this document, such datasheets / register maps / application notes shall supersede and show the right
direction.

THine Electronics, Inc Copyright © 2022 THine Electronics, Inc. All Rights Reserved. 16
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