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Background

e The first system model had FPGA an on
CHIR2 Probe board (3x3/5x5mm package)

— * The main motivation of this choice was the
Ve 0 atrix

Controller

requirements of a limited number of cables

Sensor )
Control (NO 12C-Bus, single SERDES ch.)
* Choosing the USB for data exchange requires
Fig. 1: CHIRZ Probe Read-out and Control System Overview elther glue Ioglc to Interface Wlth sensorora

DSP for payload reduction

In order to reduce as much as
o oo v fonsocuc o possible the dimension we
] o decided to use the small
- e o package (3x3mm, less fabric)
I S— B e and try to implement glue
Y S S osic
Fig. 2: CHIR2 Probe, Top-Level Architecture Block scheme
e Dkl Naskikale il Pl Nuiaase
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Fig. 3: Microchip USE 2.0 Tronscaiver 3322 Internal Architecture (Datasheat Rev 1.1 - 2013)

MOS Clock

- Main advantages of such
implementation:
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Fig. 4: FPGA MAX 10 Internal Architecture

- Main disadvantages of such implementation: A greater sensor package relaxes
1. alot of effort required to adapt and test the the size requirements
ULPI interface (core from opencores.org) ‘ Relaxing as well the cable
2. small form factor of the CMOS sensor, requirements (NO USB) make the
small active area, slow response (NEW!!) development easier...
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CMOQOS Sensor Candidates

We assume to use a sensor from ON Semiconductor (ex Aptina, ex Micron)
probably from series MT9M/V_xyz in ODCSPxy package

o

ON Semiconductor®

Y eNELMiSem

This package should have a small protective film (we talked
with ON Semi. Italia application engineer) in fact both the -114

and the -115 have the same thickness :

Table 32. PACKAGE DIMENSIONS

Nominal | Min | Max Nominal | Min | Max
ODCSP55 4.7x3.9 oDCSP_25 Parameter Symbol Millimeters Inches
CASE 570BP CASE 570BK Cavity height (Glass to Pixel Distance) c4 0.041 0037 | 0045 0.002 0.001 0.002
MTOM114 MTOVii5 Glass Thickness c3 0.400 | 0390 | 0410 0.016 0015 | 0016
Table 1. KEY PERFORMANCE PARAMETERS
Paramater Typical Value
Optical Format 1/6.inch
Actve Puels 1206 (H) = 876 (V) = 1.26 Mp
Pixel Size: 1.0 prm = 1.0 pm
Color Filter Amray RGE Bayer Table 1. KEY PARAMETERS
B e Rl Shfer €55 At the moment the candidate is the MT9M114 it has a
Output MIP| Data Rate Maximum | 768 Mbis Szm‘:m":m :41:'::5 FEETALyerS . . . .
T ot =oate greater optical format (1/6-inch) and the same pixel size
2’0 fps QVIGA (Note 2) Color Filter Array RGB Bayer . . .
Responsnity 2,24 ViLux-sec (S50 nm) Shutter Type Electronic Rolling Shutter (ERS) Of th e = 1 15 (Sa m e p |X't0'p IX Cross ta I kl ng expected )
SNRyax 37de Input Clock Range 444 MHz
DCynamic Range T0.8 48 Output Clock Farallel 52 MHz . . .
S o TR It has 1.26Mp resolution (higher data bandwidth on MIPI)
:?Balw 2;:? gsvv or25-3.1V Parallel 8 bit
AL 2531V Output Wil Bbr, 10 bt . . H H
" 1.7=195 1 a
e o ON Semi. app. ing. suggest to migrate to a new series, the
3 Temperature Range —HPC o 70°C Responsivity 1.88 Vilux*see .
e T SNy (erpor) AR0261 but we are stuck with NDA documents...
Activee bmager Size 2 48 mm (H) = 1 85 mm (V) Dynamic Range b4dB
308 mm Diaganal
Package Ophons Bawre [
<) 5 " sk CHIR2 CMOS HW R&D 4
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System Architecture Overview
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Running back-end SW
(and the GUI) /
The MIPI of the MT9 is the CSI-2

- It can be based either on
uC or SoC (uC+FPGA)

- itis meant to execute the

version:

sdgn o7 Bupaosd yao sg sud 7 pus eep oy

suyd gy Bumiope Ag passaddns aq dmw wod §Hd-0 B Y
payioddng suonesnbyuoy paxiy
305 ¥ Juks papiemicg uid g

- proprietary protocol
- D-PHY based on Sub-LVDS

algorithm of hit” S i,
detection as fast as The CX3 has also the 12C-Bus to mil pl e T RERE
possible control the sensor. alliance  aestcaion
- it must also interface the WE NEED A MEDIA SUPPORT... Transport
MIPI with USB
prY oo |

- it must also configure the

: ( A .
CMOS sensor via 12C-Bus o w2 CYPRESS
— EMHBEODED IN TOMORROW
EZ-USB® CX3 Programmable MIPI CSI-2 to USB 3.0 Camera Controller i ToPC k
2 vio USE 3.0
ADD USB 3.0 CONNECTIVITY
TO IMAGE SENSORS WITH %
MIPI CSI-2 INTERFACE I
. *ARM926 (SAMIG) inside
h ~ 200MIPS 32-bit RISC
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MIPI Media Support (HDMI fusion)

The MIPI interface is meant to be a means for controlling a
sensor placed on the same board (the media is made of PCB
traces and eventually connectors):

Figure 1. EZ-USB CX3 Example Application

) USB
¥ Host

Clock Clock Powear
B-40 MHz 182 MHz subsystem
REEEEEEr - !
! REFCLK [ |~ CLKIN Vo
: MIFICSI2 | |
— RX
1 1 u
' | image EZ-USB CX3 s f
| sensor 1 B
1 1
| o ! s [ sPI |
1 1
v 10 o 11
1 N -

! Autofocus, Pan, Tilt, Zoom, | Audio Mu
1 Shutter control, Lighting, efc. | autput input
1

| did not find any better solution than adapting a
commercial standard media support to our
purpose:

There are some specific flat cables used
with MIPI channels, but they do not fit
our application (they are meant to be
used for test):

dedicated 12C-Bus wires and control pin (3 + sens reset)
up to 3 diff. data lanes and 1 diff. clock (> 1Gbps per ch.)

dedicated power pin (+5V, max 50mA but carries more...)

micro connector size (Type-D)

I} N;? Istituto Nazionale di Fisica Nucleare
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Cypress CX3 EVB

Cypress® offers an EVB designed by Denbola® which host the
CX3:

USB3.0 Port ITAG Interface

T

LT

External
Power Jack
[5V]

_— —_— q
CX3 Device

Power
Switch

Boot mode
Switch
Boot mode

Header

MIPI lntel‘tat:el

Configuration
Reset
Switch
Power-on
LED
Debug UART GPI0 Header
Denebola - Cypress EZ-USB® CX3 Development Kit

But it is meant to be connected with a sensor
board using a MIPI connector (not standard, it

use a SAMTEC QFS) :

= commercially available DSP (~2505)
= alot of code examples
=  ARM A9 fully available

= maybe it’s fast enough for our algorithm

The idea is to develop:

1. asensor holder and a small dummy

adapter between HDMI and the
SAMTEC QFS (HW)

2. the backend SW and the ARM A9

firmware (SW)

= CX3isina9%9mm package...

I} NQ Istituto Nazionale di Fisica Nucleare
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SMASH Rev0O1

Small MT9- Adaptable Stand-alone Holder (SMASH):
e with small changes can host any of the MT9-Serie sensors (probably also the AR-Serie)
e provide power and clock to the sensor
e it hasa HDMI Type-D connector (micro HDMI, removed in REV02)

DEEUG & RESET

oz | * Theschematics of REVO1

B

) Heoot— are ready
” S i E F“mmmmm ° They provide also debug
| e T Toemi T B ey e | facilities (removed in
.............. . L | REVOZ)
i ek 1 e P e | * We are waiting for the
= i < il documentation from ON
E— Semi. (NDA stuck) to

— complete the brd

CHIR2 CMOS HW R&D
iR Istituto Nazionale di Fisica Nuciare cnrzcvosiwrso

(& S Sezione di Roma 01/09/2016 Paolo Fresch




HDMI to MIPI dummy board

uHDMI-to-MIPI REVO1:

"
MATE WITH DENEBOLR - Cypress® CH3 Hef Des - see more at: 1 HED
https://www . e-consystems . com/CE3-Reference-Design-Eit.aspfdocuments P
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@ e The schematics of REVO1

10

=

MIPI_DAT 3+
. are ready
MIPI_DAT 2+ 00
T o
- e We are waiting for the

" CHIR2 CMOS uHDMI_to_MIFI Dummy Rev0f La bE (I N FN) tO dEVE|Op
Hou%'?R}gNE{iONIS Rﬁg%s%os%% Sin: ‘ gg?umin; Number rer the HDMI type_D ||b

Ceate: Monday, August OF, 2017 Ehest 1 of 1
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To be defined ASAP...

SMASH |
+ HDMI to MIPI |
Runingback—end SW TO be ﬁna“zed ASAP by
(and the GUI) Romal...

To be developed e it might be good to start the RDA process

(purchase submission deadline 30 Sept.)

We also need to do test on
the custom hw when
delivered (< Dec 2017)

(*) Another solution might uses
the ON Semi. Demo 3X board...

To be purchased ASAP...

it requires fw (Perugia?)
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