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oroFRAME 3.0 Base Boarad

JTAG interface

Status LEDs

Two interfaces for proFRAME camera adapters (camAD3), each with
« 4 x CSI-2 interface (4 lanes), each up to 10 Gbit/s = total 40 Gbit/s
« 4 x |2C interface to de-/serializer chips

« 1 x12C interface to internal devices (PoC, EEPROM)

« Supply for Power over Coax (PoC), adjustable 8 to 24V (max. 400

mA)

Trigger interface (IN)

External power 12V

// Trigger interface (OUT)

(75W)

Two interfaces for external PoC

FPGA: Xilinx Zyng UltraScale+ ZU4GCG MPSoC
PS: Dual-core ARM® Cortex™-A53 MPCore™ up to 1.3 GHz

PCle x8 Gen3 interface to backplane
- ~63 Gbit/s
* max. 25W

(=
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Available form factors:

PCle p -
(half length, full height) T«

Dimensions L x W: 175,26mm x 106,68mm

T

H (with camAD3 mounted): 19,45mm

Weight: ~0,165 kg

CompactPCl-Serial
(3u)

Dimensions L x W: 175,26mm x 106,68mm

PXle
Available ~Q4/2025

woFRAME

Some more facts:
Temperature range: -20°C to +85°C

Power consumption: ~15W
- Two camera adapters installed
- No camera connected
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oroFRAME 3.0 camera adapters: camAD3

<type>

Interface to proFRAME3.0 Base Board:

« 4 x |2C interface to de-/serializer chips
« 1 x12C interface to internal devices (PoC, EEPROM)

« 4 x CSI-2 interface (4 lanes), each up to 10 Gbit/s = total 40 Gbit/s

« Supply for Power over Coax (PoC), adjustable 8 to 24V (max. 400 mA)

De-/Serializer: depending on type of camAD3

Management FPGA: Lattice
MachX03

4 x video input on Rosenberger FAKRA connector

Lock/Error status LEDs

Some more facts:

Temperature range: -20°C to +85°C
Dimensions (W x L): 39mm x 42mm
Distance between the FAKRA plugs (mid-to-mid): 9,75mm
Weight: ~0,015 kg
Supported protocols:
« GMSL 1/2/3
« FPD-Link Ill/IV
* GVIF3
« CSI-2
« ASA-ML
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Available proFRAME 3.0 camera adapters: camAD3

GMSL1

GMSL2

GMSL3

GSMLT IN/JOUT
« 2XIN, 2 x OUT
« 2 x CSI-2 to GMSL1 Serializer
« 2 x GMSL1 to CSI-2 Deserializer

GSML2 IN
« 4 xIN
« 2 x GMSL1/2 to CSI-2 Deserializer

GSML2 IN/OUT
« 2XIN, 2 x OUT
« 2 x CSI-2 to GMSL1/2 Serializer
« 2 x GMSL1/2 to CSI-2 Deserializer

GSML3 IN
« 4 xIN
« 2 x GMSL2/3 to CSI-2 Deserializer

GSML3 IN/OUT
« 2XIN, 2 x OUT
« 2 x CSI-2 to GMSL2/3 Seserializer
« 2 X GMSL2/3 to CSI-2 Deserializer

camAD3 DUAL MAX96705/96706
« 2XxIN, 2 x OUT
+ 2 x MAX96706 CSI-2 to GMSL1 Serializer
« 2 X MAX96705 GMSLT to CSI-2 Deserializer

camAD3 DUAL MAX96716A
* 4 x IN (Tunneling mode)
« 2 x MAX96716A DUAL GMSL1/2 to CSI-2

\YaYa¥aldta lilxZaYd

For further information NDA with Analog Devices
mandatory

camAD3 DUAL MAX96717/96716A
« 2x 1IN, 2 x OUT (Tunneling mode)
« 2Xx MAX96717 CSI-2 to GMSL1/2 Serializer
« 2 X MAX96716A DUAL GMSL1/2 to CSI-2

camAD3 XXX

For further information NDA with Analog Devices
mandatory

camAD3 XXX

For further information NDA with Analog Devices
mandatory

camAD3 XXX

For further information NDA with Analog Devices
mandatory
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FPD-Link IlI

FPD-Link IV

GVIF3

CSI-2

ASA-ML

FPD-Link 1l IN
4 xIN
« 2 x FPD-Link Ill to CSI-2 Deserializer

FPD-Link Il IN/OUT
« 2xIN, 2xOUT
« 2 x CSI-2 to FPD-Link Ill Serializer
« 2 x FPD-Link Ill to CSI-2 Deserializer

FPD-Link IV IN
4 xIN
« 2 x FPD-Link IV to CSI-2 Deserializer

FPD-Link IV IN/JOUT
« 2xIN, 2xOUT
« 2 x CSI-2 to FPD-Link IV Serializer
« 2 X FPD-Link IV to CSI-2 Deserializer

GVIF3 IN/JOUT
« 2xIN, 2 x OUT
« 2 x CSI-2 to GVIF3 Serializer
« 2 x GVIF3 to CSI-2 Deserializer

CSI-2 IN
* 4 xIN

ASA-ML IN
* 4 xIN

ASA-ML IN/OUT
« 2xIN, 2x OUT

camAD3 DUAL T1954
e 4xIN
« 2 x TI954 DUAL FPD-Link Ill to CSI-2 Deserializer

camAD3 DUAL T1953/954
« 2XIN, 2 x OUT
« 2 x DS90UB953-Q1 CSI-2 to FPD-Link Ill Serializer
« 2 x DS90UB954-Q1 DUAL FPD-Link lll to CSI-2 Deserializer

camAD3 DUAL TI19702
* 4xIN
« 2 x DS90UB9702-Q1 QUAD FPD-Link Il to CSI-2
Deserializer
camAD3 DUAL T1971/9702
« 2XIN, 2 x OUT
« 2 x DS90UB971-Q1 CSI-2 to FPD-Link IV Serializer
« 2xDS90UB9702-Q1 QUAD FPD-Link IV to CSI-2

Neserializer

camAD3 DUAL CXD4967/4966
« 2xIN, 2x OUT
« 2 x CXD4967 CSI-2 to GVIF3 Serializer
« 2 X CXD4966 GVIF3 to CSI-2 Deserializer

camAD3 DUAL CXD4967/4966
« 4 xIN
« 4 x IPEX connector (CSI-2 for video data, 12C for
config/init)

camAD3 QUAD VS775s (4xIN)
« 4 x Microchip VS775s (configured as deserializer)

camAD3 QUAD VS775s (2xIN/2xOUT)

« 4 x Microchip VS775s (configured as
deserializer/serializer)
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FW/SW: , sxpf Library” Host

2c setup/initialization sequences (file *.ini): Camera Your ROS 2
« Setup of SerDes link between proFRAME and camera configuration application
» Initialization of camera sensor examples

Application examples, e.qg.
« CSI-2 de-/encode, convert

« Read/write data over 12C, ...

Function library (low level), e.g.
« Load an initialization sequence (*.ini)
» Start/stop recording/playback, ...

Windows only

proFRAME access

l A
All software delivered in source code except windows driver/service PCle

proFRAME v

Base Board: FPGA FW OroFRAME FW )FRAME Base Board

‘ camAD35 <type> camAD3 <type>

Camera adapter module: FPGA FW I camAD3 FW camAD3 FW
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Video capture: Latency

Camera Video
sssssnnnnsnnay |

CSI2 recr S +FRAME Data Logger
paesnsennnaees =

Sensor

I ee-cereonrve S
>
seeeii it

TFR_S’[OF’[ a TFR_End

DMA

N FIRQ

E AT gt = TIRQ Tereng = ~120us

Tiro (FPGA time)
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Video capture, tap mode: Latency contribution *)

Camera ECU
GMSL

CSI-2 9. CSl-AProcessin
‘+ SER £ DES —‘——» g unit

Sensor

Data: 9us
< 12C: 7,5us >
GPIO: 10ps

Camera prOFRAME FCU

lesi 4 GMSL GMSL |
- ‘-’ SER 2 DES —‘ » FPGA ‘-> SER 2 DES _‘CS|'2Processm

g unit

Sensor

Data:  9us Data: 0,4 ... 0,5us Data: 9us
< 2C:  7,5us »<4— 2C.  0,16ps —> < 2C: 7,5us >
GPIO: 10us GPIO:  0,01ps GPIO: 10ps

Data: ~18,4pus
< 2C: 1516us >
GPIO: 20 01us

*) laboratory measurement by Solectrix
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