Production PBs seem hotter

- Ian observed that the SS modules built with production PBs (500) have mild cold noise, while the same
build with PPB PBs (404) do not;

+ Plus, at a larger scale (observed also at other sites), the production PBs seem to have more DCDC hot loop
noise

Likely correlated, causality to be investigated,
today focus only on the hotter issue  PJot stolen from Ian

+ Plus, the production PBs seem hotter
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Yes, verified with more stats

Prod PBs (500) vs PPB PBs (404)
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> Naive guesses
» More power dissipation?

» Thermal contact/cooling issue?

>



Why? More power dissipation?

Observed that modules with production PBs draw more current

. 2 .
» Constant voltage + higher current = more power > higher temperature

» Why is there more power dissipation?
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More power -> higher temperature ?
a5 | 4 40 (404): 21.87x + 7.26 2
45 (500): 20.51x + 12.84
401 38(404):17.83x + 7.03
4+ 46 (500): 23.17x + 10.56
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» A very rough estimation of the thermal
resistance:

B AT — 1pcpc— 1., when stable
o~ p — Iin*Vin - lout*Vout

= fitted slope

» Consistent slopes observed between 404 and
500 PBs: ~ 21 C/W

» Points to more power dissipation instead of
thermal contact/cooling issue

» (Cross-checked with data from burn-in crate
and climate chamber (both ~ 25 C/W)



More power -> higher temperature ? Yes
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Prod PBs (500) vs PPB PBs (404) 400 - 180 = 220 mW more heat dissipation,
Result in a temperature increase of 21 C/W X 220 mW ~ 5C,
Consistent with the observation
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Why higher current ?
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Readout ASICs pulling more current?

Nabh...
» Each step pulls a slightly higher current
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Why higher current ? Readout ASICs pulling more current?

Nabh...

DCDC output current
» Each step pulls a slightly higher current
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Why higher current ?

0000000000000000000000000000000000000000000000000000000000000000000

DCDC currents

Readout ASICs pulling more current?
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Nabh...

» More direct check from the burn-in setup

¢ PPB . :
s orod » Same powerboard with production and
25001 | ’
? PPB ASICs
5000 - » Same slot and position in the burn-in
< crate, same environment control
o 1500 » Current readout (both input and output)
G is consistent with results of modules
2000 4 using PPB PBs
500 - A
DCDC output DCDC input
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Why higher current ?

DCDC eff (PB test)
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DCDC Vout [mV]

Why higher current ? Higher Output Voltage?
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Two features Ha, Kind Of. .o

1. 500 PBs on average higher output voltage
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Why higher current ?

Two features

1. 500 PBs on average higher output voltage
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Ha, Kind of...
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Why higher current ? Higher Output Voltage?
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Two features Ha, Kind Of. .o
2. 404 PB output voltages seem drop more than 500 PBs’ as load increases

» Only observed on modules
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Why higher current ? Higher Output Voltage?

Ha, Kind of...

1. 500 PBs on average output higher voltage

2. 404 PB output voltages drop more than 500 PBs’ as load increases

» Qutput voltage features result in more power dissipation, but the
differences (from 1+2) do not seem to be enough to cover the observed
power dissipation difference

» Anything else? Output currents?
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Does change in output voltage affect output current ?
- > Adjust the output voltage (4 levels) and measure the output current 1 heoretically no, but?
» Nominal, - 13.3%, - 6.6%, + 6.6%

» Some 500 PBs (on module SS 46, ) exhibits distinct current level
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Why higher current ? Higher Output Voltage?

Ha, Kind of...

1. 500 PBs on average output higher voltage

2. 404 PB output voltages drop more than 500 PBs’ as load increases

» Combination/self-reinforce effect?

» Qutput voltage features result in more power dissipation + higher
output current (?) -> more power dissipation -> higher temperature
->(?) further causing efficiency drop (?) -> more power dissipation
->...
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Back up
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NTC PB in PB burn-in
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Vout [mV]

Vout Diff (500 - 405) [mV]
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