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PoCL Technical Report 1
Fast Transient Burst Test

Feb.08, 2006
CIS Corporation Ikuo Baba, Hisao Kawamura
Hitachi Kokusai Electric Inc Katsumasa Ueno

TOSHIBA TELI CORPORATION Koichi Yamakawa

Objective:
1. To evaluate the difference of the extraneous noise immunity of the PoCL System with 2
Drain Wires compared to the Camera Link System with 4 Drain Wires.
2. To evaluate the difference in extraneous noise immunity of the PoCL System with
Camera GND 0.5V offset compared to the Camera Link System with no Camera GND
offset.

Conclusion
The test showed there is no remarkable difference of immunity of the PoCL System from
Camera Link system, as the result, there is no indication of the influences of the drain wire
reduction and the Camera GND offset 0.5V.

Measurement method

Measured system (Fig.1)
Measured camera
Camera Link : VCC-G32U21CL
PoCL camera : VCC-G32U21CL Modified (Figl.)
PoCL camera are added two adjustment resister, one is to make C-GND offset (Vd)

of PoCL camera 0.5V and the other one is to make camera power consumption 4W.



The result of the test

Applied Fast Transient Burst level
+1kV :  No trouble on the output picture quality, synchronization.
The System doesn’t stop
+2kV :  No trouble on the output picture quality and horizontal synchronization.
The System doesn't stop.
Unstable vertical synchronization
(Vertical shift of output picture: several lines)
(After applied burst stops, system recovers)
After the Burst stops, the system recovers.

Incidentally same phenomenon occurs on Camera Link camera.

RL 1&26pin Power Line ]
Camera Link Signal Line ;
= — . ] :
" == PoCL Cable 10m F - é: —_
. AL '
$Floating RB \_\_13&14pin GND _Line (inner_shield)
Fi r i
] P GND OFFSET 05V -
/A > v 777
PoCL Camera under Test Test Jig

RL: Resister for power consumption adjustment
RB: Resister for 0.5V offsetting

To: Frame Grabber via Camera Link Cable e———————

To: Power Supply Unit <



PoCL Technical Report 2
Cross talk Measurement

Jan.24, 2006
SUMITOMO 3M LIMITED Takayuki Nagumo
Objective:
To measure cross talk level from the power line to the signal line. The result is to be utilized
to specify the requirement of PoCL cable cross-talk level and the frequency characteristics of
power line noise elimination LPF.
Measurement items:
The differential cross talk level of each twisted pair PIN terminal.
The measurement point is Near end and Far end. Each cross talk levels are defined as
NEXT and FEXT.
Measurement Result
Max. cross-talk level :11%(NEXT2pin—15pin;3m,5m,10m)
Frequency characteristic : The 350 MHz ingredient is dominant.
(See. Test result Step response wave form)

Measurement System

Jan 24, 2006

Cross Talk of Signal Line form Power Line on PoCL

Test Condition:

GCable Length : 3.5, 10m with SDR Connectors at both ends.

Board Mount Connectors: RAA THM & R/A SMT

Type of Inpuf Pulze : Single Clock [(30ns widfh)

Rize Time of input Pulze - Tr=500pz (BW-T00MHz)

Ampiitude of Input Pulse © 500m\ w

Pulze Input Line: Power Line Cable

Measurement Line: Twisted Pair Cables SO0mV / \

Equipment:

D50 & TDR Sysfem : HP547504 L
equipped with 54751A module Tr=500ps -

Puize Paffern Generafor HPE133A e 100 chm

Transition Time Converter HP154338 (Tr=500ps)

T ey

(]

NEXT (Exampfe)
Ss
5
—
—_——
o [|o E———
A=t
HP154338
TS R el T=S00ps | FPE1334
HPSHTS1A = 00 2




Cross Talk of Signal Line form Power Line on PoCL

Surface Mount Technology Connector Resulis

@ Tr=500ps (BW-700MHz) / 500mV

Cable Length:

Jan 24, 2006

Cross Talk of Signal Line form Power Line on PoCL

Jan.24, 2006

Cross Talk of RATH(2pin-15pin} Cross Talk of SMT(2pin-15pin
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PoCL Technical Report 3 EMI Measurement

Jan.24, 2006
TOSHIBA TELI CORPORATION Koichi Yamakawa
Hitachi Kokusai Electric Inc Katsumasa Ueno
CIS Corporation Ikuo Baba, Hisao Kawamura
Objective:
To evaluate EMI characteristic of POCL cable with 2 drain wires.

Measurement method:

To compare EMI characteristics of POCL cable system and Camera Link cable system
with 4 drain wires. In this measurement, for both camera systems, same model cameras are used
except power transmission method.

Measurement result:

Regarding EMI characteristics there is no obvious difference between PoCL cable with 2
drain wires and Camera Link system with 4 drain wires.

Toshiba TELI. Hitachi Kokusai & CIS, these 3 companies measured respectively by using
their own cameras, and all results are same as above.

Following data are the example of these measurements done by Toshiba-Teli




TOSHIEBA TELI

Camera Link Date © Z005/10/07 17314726

Mode | Mame S LD COLOR CAMERA Reference Mo, 1

Mode| Moo T CEE940CL Power  Supp Iy D CATTO CACTDOMI HADC 12%0UT)
Serial Moo - 0000003 Tere: Humi D 25CEAN

Test Condition : Momal Operatar I A-O5AKA

Mema C POMER DC W COMMECTOR, CL CABLE 10M. CAMERA CRELE 2M, PC ON. DISPLAY OFF

Data Comment - PoCLEEM EEMHEECAIT0

LIMIT o CISPR Pub 22 Class B (3m)
MIRGIN - E dE

SD[dBqu] Morizental] PEAG — OP: o

a0

To

1]

a0

A0

- ‘m\ i J
10 o — I '
«UMW.A#

1}
30K S0 oM 100k 200H 200K SO0 OO 16 266
<{ 0P DATA 3> Frequency [Hz]
TOSHIBA TELI

PoCL Date @ 2005/10/07 12257108
hode | M ane I CCO COLOR CAMERA Refer ence Ho. 11
Moda| Moo © CSE940CL Power  Supply TCATTO CACT OO NSO 12W0UT)
Serial Moo - 0000003 Temed Humi D 25°CEAN
Test Condition - Moma | Operator I A.05AKA
tdemo : POYER PoCL, CL CABLE 10M, PC OH, DISPLAY OFF

Data Comment - PoCLEFM  SEIEHIEPOCL

LIMIT - CISPR Pub.22 Class B (3m)
MARGIN = & dE

Su[dﬁl-"*’*’m] Horizomtall FEAC — OP: o

a0

Ta

1]

an

e RS EEY /|

s
NEEANEEY
Y

T

=

0k S0k TOM 100M 200k 200K SO0k OO 16 206
£ O DATA >> Fraquancy [Hz]



PoCL Technical Report 4
Study of Power Noise Elimination LPF

Mar.15, 2006
CIS Eiji Tamura
CIS Fumio Nagumo
Objective
To study the feasibility of practical power noise elimination LPF
Conclusion
The feasibility is confirmed by an example of LPF (Fig.2, Fig. 3-2, Table 2) which satisfies
the required frequency characteristics (-20dB@10KHz) (Fig.4, 5 & 6).
It is certified that the required measurement of LPF Frequency characteristic (“OUT” @Fig.
1-3, "OUT3” @Fig.1-2) represent the noise elimination performance of the LPF in the PoCL
system (“OUT1 & OUT2). see Fig.7

A: LPF Measurement method Block Diagram

Frame Grabber PoCL Cable

I
1

= ouT1 ouT?
LPF — Polysw]| o—{Rwel—o0
(RS) (Cgi (CLi
Tt
b Boenad U
7 —

Fig. 1-1 LPF measurement Method 1 (RL =25 Ohm =10V/400mA )

IN ouT
I ouUTs —o— LPF — OCP

LPF  — Polysw]| T
v
|

RS (cy] ©

I - R =279

Fig.1-3 Required Measurement Method of

Fig.1-2 LPF measurement Method 2 the LPF Frequency characteristic

(Proposal Appendix-E Fig.2)




B: Example of Noise Elimination LPF

Fig.2 Example of Noise Elimination
LPF

QUT

PS: (Polyswitch)
miniSMDCO050F-2 (Ih=500mA)

LFB: (Ferrite Bead)

EFerrite Beeds

A e A NS e, SRR R e S RS Rwira
T [ A ¢
N enpemn o | — : 08 |.OUT‘P'25 ouT?
e 100 SeeeesEas oo e | REmp ramtmnes eLys arRana . onnes ta
e SRTTTRPNARR o ‘ : 01 3u CET - - S L 1 2Bl | ; "
Homi s ! i o B3 2 : o0y J_:
+ 2 5 ik LACEE ol ] : i | ' 25
W @ 5 . E - : H : " :
*Resr I PlRes2 S 4 :  Resr] i
Hoom< oo F€1F§i i 100m .?Egﬁ $100m

Fig.3-1 Example of Noise Elimination LPF with Parasitic Parameter in the PoCL System

(with PoCL Cable)
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Fig.3-2 Example of Noise Elimination LPF with Parasitic Parameter (without PoCL Cable)




C: Simulation Result and Design Guide Noise Elimination LPF

Table 1: List of LPF Simulation

Fig.4 LPF Freq. Characteristics VS Resistance of PolySW
Table 2 Design Guide of LPF parameter

PolySW Cable Camera Simulation Result
Ih(mA) | RS (ohm)| Rwire (Ohm) CL @uF) Fig. OouT1 ouT2
0.25 20 5 D d
500 | 0.60 0 Good | > E ©
No Cable 0 6 F
7 D,E & F (Comparison)

Printer Preview

Fig.4 LPF Dumping Characteristics VS Resistance of PolySW

|Tab|e 2 Design Guide of LPF parameter

RS*: Additional Dumping Resistance to RS(min,) to suppress resonance

RS=Minimum | RS=Minimum
RS = RS(min.) + RS* >0.35 Ohm | RS(min.)
[c3=100uF | [c3=300uF

PolySW 500mA Type

PolySW 500mA Type

RS(min.)=0.15 Ohm

RS* =0.20 Ohm

RS(min.)=0.15 Ohm

[c3=100uF

|c3=200uF

PolySW 750mA Type

PolySW 750mA Type

RS(min.)=0.09 Ohm

RS* =0.27 Ohm

RS(min.)=0.09 Ohm

[c3=100uF

[c3=300uF
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Printer Preview

pint. | sewp. |  Tle | Al |  Glse | Help.
¥ Auto Tile I~ Print Backeround I Black Border

r 50.00 .POC LI?F.TIF 24 £ m =

| 5000 o

E—mnnn Eedahi

; M&M@gﬁ
.. BSE0.6(500mA type) | . i | R
Typed Al b
L1=10uH || D=E=0ut1, d,e=0

 -150.00] - it
o g,‘i‘{,fg PolySW=500mA type

1 G3=100uF: | Wlth Q.able .....
'RL=25 ohms P
E-?DU.UU.‘K s M il :::1.a.K I :‘1:0:0'(
dbivlout1 ) ® dhiviout2}}

Fig.5 The LPF Frequency Characteristics (Fig.1-1); PolySW=500mA type (RS=0.60 Ohm)

3

Printer Preview

Prit. | gewp. | Al Close |
¥ Auto Tile [~ Black Border

5000_

0.00
-50.00
E»mﬂ.uo

i -150.00

ERL—25 ohms
§ -200.00 57— BT T4 BT B | ST oM |
dbéelout] '
<

Fig.6 The LPF Frequency Characteristics (Fig.1-2) ; PolySW=500mA type (RS=0.60 Ohm)
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Frinter Preview
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Fig.7 Difference between Test point Outl in Fig.1-1 and Out3 in Fig.1-2




PoCL Technical Report 5-1

Study of Poly Switch Method for Over Current Protection
Apr.10,2006

MicroTechnica Masanori Meguro

Objective
To study the feasibility of Over current protection using PolySwitch. measuring its inrush

characteristics

Measurement item

Inrush characteristics (Rush current, Transient Power)
Conclusion
Over current protection using PolySwitch is possible.
No PC problem happened
Transient Power < 200mJ  (PolySwitch Ih=1,000A)

Measurement System

TPS2024

goooo

p9o
O /
o —_— )

] N

= POWERSUPPLY
- ATX+12V

O] sw
Mercury Switch

Vatx RL 5 cr T
25 Ohm 7 U ?Zf l
SW

— POWER SUPPLY Mercury Switch

- ATX+12V RL
250hm

Fig.1 PolySW testing circuit Fig.2 Measurement System
SW: Mercury Switch PSU: ATX+12V
RL: Load Resistance (25 Ohm=10Vv/400mA) Oscilloscope: Tektronix TPS-2024
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Measurement Result

Resistance Tripping Peak Transient | ATX PSU
el (Ohm) Ih (mA) Time(msec)| Current(A) | Power(mdJ) PC
miniSMDCO50F—-2 8;???‘1"_83 1.2 17 180 No Problem

. 0.26(typ.)
miniSMDCO75F 0.0970.29 750 0.9 30 200 No Problem
- 0.12(typ.)
miniSMDC100D 0.06~0.18 1,000 0.8 40 200 No Problem
Tablel Measurement result
HIFFS M CC AF HHEMOEOTAF HIrFEMDCT 10F
m 1
-1 Em
YL S e e s - em
-1 EmM
IS e S A e - em
1 ™
™
Tk i
1 e 3
{m ¢ :
i ;3_
o A
=m
15
1m
4=
n

M easurement 1:
rminisk DCO5S0F

¢IhEE00ma

Surge Power=180tmd

Measurerment 2:
miniSk DCOTAF
(Ih=T almas

Surge Power=200md

M easurement 3
MiniSkDC110F

Ih=1100rme»

Surge Povver=200md

Fig. 3_Measurement result
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PoCL Technical Report 5-2

Example of Over-Current Protection with Poly Switch Method

Pins1 and 26

MicroTechnica Masanori Meguro

Pins13 and 14

Camera
PSU

é PoCL Frame Grabber I PoCL Cable

Fig.1 Example of Over-Current Protection Circuit with Polyswitch and LED Alarm

o—

PoCL Camera

DCAZy Pinst and 26
o LPF
Camera
PsU
FPins13 and 14
J7 PoCL Frame Grabber PoCL Cable PoCL Camera :

Fig.2 Example of Over-Current Protection Circuit with Polyswitch and Flag Alarm
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PoCL Technical Report -6  SafePower

Introduction

This document describes the operation of the SafePower proposal for automatically detecting
the presence of a Power over Camera Link (PoCL) cable and camera to allow safe switching of

the 12V camera power.

Market Requirement

It is important that the addition of PoCL to the Camera Link® standard does not result in
compatibility or reliability problems that could result in Camera Link being perceived as a
troublesome standard in the marketplace.

Given that the proposed connector pinout re-uses an existing ground connection to supply
power, there is clearly the risk of shorting out the computer’s power supply if a frame grabber
tries to supply power to an existing (non-PoCL) camera.

The use of a Polyswitch® fuse, as previously proposed for PoCL, will protect the computer’s
power supply, the cable, and the camera from damage or fire risk. However, it may not trip
in time to prevent the computer’s power supply from shutting down, which would obviously
terminate any running programs!

Tests by Active Silicon on a selection of five different types of computer have shown that a
0.5A Polyswitch tripped in time for all five; a 1.1A Polyswitch (as previously proposed for
PoCL) resulted in one of the five computers shutting down, and a 1.5A Polyswitch resulted in
three of the five computers shutting down. Note that the computer which shut down with a
1.1A Polyswitch was an embedded one, which did not use a standard ATX style power supply.
This could be typical of embedded systems often used with Camera Link.

If the tests at 1.1A are typical, then 20% of customers could unintentionally shut down their
computers by plugging in the wrong camera or selecting the wrong setup file. This is likely
to result in lots of support emails and phone calls — not good at all.

Therefore there is the need for a simple, low cost, detection circuit — SafePower.

16



Concept

SafePower is a protocol designed to allow the frame grabber to automatically detect the type
of connected camera, and only turn on the power to a PoCL camera.
Note that SafePoweris not an alternative to an inrush protection device, which is still needed

for safety requirements.

Basic Principles of Operation for SafePower

e The camera has a defined 4k7 input impedance between connector pins 1 & 26 and

ground.

e Before driving either power or ground to the camera, the frame grabber drives out a
defined 0.1mA sense current via connector pins 1 & 26, and after a defined time delay,

senses the resulting voltage.

e If a PoCL camera and cable is connected, the sense current will result in a voltage across
the defined input impedance of the camera. The frame grabber senses this voltage, and

therefore supplies 12V to connector pins 1 & 26, powering the PoCL camera.

e If a non-PoCL camera or cable is connected, the sense current will drive into a short
circuit, and zero volts will be sensed. The frame grabber then grounds connector pins 1

& 26, giving compatibility with the existing Camera Link standard.

These functional blocks are shown in the following circuit:

PoCL SafePower Frame Grabber PoCL Cable PoCL SafePower Camera
12V
1 Pins 1 and 26

10k Camera PSU
Fins 13 and 14

GMND

%7I <

D

52uh current
SOUrCE

03y
Control Logic

Voltage Comparators
124

17



Detailed Requirements — Camera

| ' | |
! I .
| PoCL SafePower Frame Grabber ; PoCL Cable | PoCL SafePower Camera |
! : . |
I 12v | |
; T ! Pins 1 and 26 : ;
' I ' '
! T i ! 10K Carnera PSU :
! i Pins 12 and 14 ! !
| | |
' | '
| '

: ehE GND 1 ! !
! i e o 1
I

; .« i

i 52uA current :

; source |

i |

' |

I

' |

I

' |

|

! I

|

i l

g 0.3V ;

| Control Logic

' |

|

i |

X Voltage Comparators '

. I

g 12v ;

! |

I

' |

|

: I

Parameter

Value

Comments

Input Impedance

Nominal 4k7 Ohms
Precise definition:

A 0.11mA sense current
should result in a voltage

drop of 0.52V + 5%.

The 0.52V voltage is low enough that the
camera’s power supply does not start to
draw significant current, which could
otherwise result in a much lower apparent
impedance.

The precise definition given allows any
current consumed by the power supply to
be taken into account in choosing the sense

resistor.

Input Capacitance

Maximum 57uF

This value is sufficient for a high frequency
switching supply, and needs to be defined
so that the frame grabber knows how long
to wait before testing the sensed voltage.

The value of 57uF allows a 47uF 20%

component to be used.

Note that the 4k7 Ohm sense resistor will result in an additional 31mW power dissipation in

the camera at 12V, which should not be significant.
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Detailed Requirements — Frame Grabber

Voltage Threshold 1

Parameter Value Comments

Sense Current 0.11mA + 10% This will result in 0.52V across the defined 4k7
Ohm camera impedance.

Sense Time Delay Minimum 0.5s Half a second is sufficient for two 4k7 / 57uF
RC time constants, which gives a stable sense
voltage to measure. It is not too significant in
an overall system startup time.

Sense Nominally 0.3V Values above 0.3V indicate a PoCL system;

below 0.3V indicate a non-PoCL system. Note
that the total tolerance of 15% gives a sense
voltage range for a PoCL camera of 0.44V to
0.6V.

Sense Nominally 1.2V
Voltage Threshold 2

A second optional comparator at this voltage
allows the system to sense the higher voltage
that would result if no cable or camera was

connected.

It is recommended that the Frame Grabber drives

an LED or similar indicator near the

Camera Link connector to show when the Frame Grabber is driving out 12V to the camera.

Implementation Comments

Camera

All that is needed in the camera is a 4k7 Ohm resistor.

The camera’s power supply needs to be checked to ensure that it meets the maximum
capacitance and minimal current consumption requirements at 0.52V. The PoCL cameras
already produced by the WG-Japan companies working on PoCL already meet these
requirements.

Frame Grabber

The frame grabber needs the following:

e Ability to switch pins 1 & 26 to ground, 12V, or disconnected from either.

e Ability to generate a 0.11mA sense current.

e Ability to detect a 0.3V sense voltage.

Switching pins 1 and 26 to ground or 12V is needed on any frame grabber that wants to
support PoCL as well as non-PoClL, so is arguably not directly a SafePower requirement.
However it is easy to implement with a simple and cheap circuit using two FET switches.

Generating the sense current could be as simple as a tri-state buffer in a FPGA, driving out

19



through a resistor, via a diode to protect the FPGA from 12V when camera power is on. The
10% tolerance on the sense current allows for a simple circuit to be used.

Detecting the 0.3V sense voltage probably needs a dedicated comparator or op-amp, but these
only cost cents. (Note Active Silicon’s original proposal used a 1V sense voltage, which would
allow a simple transistor circuit as a detector, but at 1V the cameras’ power supplies started
drawing significant current, preventing correct sensing). A simple RC filter would minimise
the risk of noise affecting the sense voltage — and software filtering could also be implemented
to make the sensing robust even in very noisy environments.

Note: The 12V power supply would need the same filter circuit as already proposed by
WG-Japan, and would still need an inrush protection device such as a Polyswitch for safety
approval requirements. The comparator can also be used to detect a low voltage after power
has been enabled to the camera, indicating that the inrush protection device has tripped.
This allows the frame grabber to turn off power, and prevents leaving the protection device in

a high temperature tripped state for extended periods.

Restrictions

There is one scenario that this proposal does not address:

e Aframe grabber is started up with a PoCL cable and camera attached.
e SafePower therefore turns on 12V power to the PoCL camera.

e The user then unplugs the PoCL camera, and plugs in a non-PoCL camera, without telling

the software that any change has been made.

This will result in a 12V to OV short, just as with the simple fuse proposal, with the same risk
of shutting down the computer’s power supply.

This problem could be solved by detecting the camera being disconnected, and then shutting
down 12V power as a result. This could be done with a clock detection circuit (very simple in
an FPGA). Can any Camera Link Committee members see any problems with making this a
requirement of SafePower/ PoCL? The requirement could be stated as:

“The loss of camera clock for at least 1/2 second is deemed to indicate that the camera has
been disconnected, and the frame grabber must disconnect power, and go back into sense

mode, only restoring power if a PoCL camera is reconnected.”

Recommendation

SafePower is a simple and low cost method to allow a reliable implementation of PoCL.
Active Silicon therefore strongly recommends that it is made a requirement of the Camera
Link PoCL specification.

Chris Beynon

Active Silicon Ltd

25th April 2006, pr-2006
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