Input protection circuit catalogue



Protection circuit as of now
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(1) Minimally this is necessary
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(2) Follow ATLAS as it is

The first resistor will take most energy of the spark and likely to

break, but if a Zener is placed, significant energy will be drained by
Zener, and the probability of breakage is much reduced

15 ohm in front of 10 ohm doesn’t change situation much
Line capacitance increases by 5pF
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(3) Modified ATLAS scheme

Vinnie and TS discussed about a modified version of ATLAS scheme.

Placing additional SP3004 may help. Not as persistent as Zener,

though. Assembly cost will be cheaper even compared to Zener
option. (one SP3004 has 4 diode pairs)

Line capacitance increases only by 0.5pF!
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(4) Tom’s idea

Endurance to HV should depend on the distance between pads of a
resistor. Therefore, instead of using single 100 €2, three 33 Q2 should
gain more distance and thus be stronger

No Zener - No additional line capacitance.
Assembly cost is very high
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(5) Try 0402 resistors if at all possible

 We have never checked if 0402 resistor fits to the board
 Four candidates by now.

e 0603 size of three of them are found to pass ALICE’s test.
e We should at least try some.
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MultiComp MCHVR02 Thick film 0.063 W
ROHM ESRO1 Thick film 0.2 W
Vishay MCS0402AT Thin film 0.1W
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Proposed PCB circuit for all

e Any other idea on option?

e |f not, | propose to populate following circuit over
channels, and mount differently channel-by-channel

e |f 0402 turned out not working, it would be put off.
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Backup



Resistance (Q) Resistance (0) Resistance (0) after

after 1 spark after 11 sparks 201 sparks
Dafault registor :"'.ﬂj‘"l.'!: Thiek film SMD 003 100 102 X
YAGEQ RTOA03FREOT100RL Thin film SMD D603 D.1W 107 200 )f
Viehay MCTO&03MD1000DPS00 Thin film SMD 0603 015w m 102 105
{autemotive qualified)
TE Connectivity RF73PF1J100RETDF Thin film SMD 0603 0.146W 100 103 ):
Vishay PCANOSOIE1000B5TE Thin film SMD D603 D.5W x
ROHM ESROIEZP101 Thiek tilm SMD 0603 0.25W 100 100 102
(anti-surge, discharge resistant]
ROHM KTROIEZPF1000 Thick film SMD 0&03 LIwW 100 100 101
{high wh‘agi, autemotiva)
ROHM SFROZEZPF1000 Thick film SMD D&03 D063 W 100 150 a00
BOURNMS CRS0603AFX-1000ELF Thick film SMD 0603 0.125 W 100 100 100
(pulse withstanding)
MULTICOMP MCHYRO3JTEX 1000 Thick tilm SMD 0603 01w 100 100 103
fl\.igh \mh.lgr mlid]
VISHAY MCTO&030C1000FP500 Thick film SMD 0603 0125 W 100 101 X
[automaotive)
VISHAY CMAD2040X5809GE200 Carbon film 14x36 0.4W 100 100 100

{automative, high pulse load) MiniMELF mma
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