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G Segmented Full All-Si: Shell

® S|MPLIFIED SEGMENTED FULL ALL-SILICON WITH MULTI-SHELL APPROACH DIDN’T WORK.
® SOFTWARE CREATES MANY TINY WALLS AND HOLES IN SHELLS
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e Sagmented Full All-Si: 300 micron

RUNS WITH VERY LIMITED MONITORING: ~28°C MAXIMUM AT 9 M/S INLET.
® SEGMENTS PROPAGATE WELL TO POLYMER/RDL INTERFACES.
® BASED ON RECOVERED PARTS OF CORRUPTED PROJECT FROM AUGUST 2025.
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Nanaboard Calibration

Temperature (°C)

Temperature (°C)

IN BINDER FURNACE, CONTROLLED ENVIRONMENT WITH COMMERCIAL REFERENCE PROBE: 21.6, 39.7, 62.4
AND 82.0 °C.

Temperature CALIBRATED (°C) (NTC layout)

NTC 2 NTC 4 NTC 6 NTC 8
21.70 1 21701 21.70 1 2170 1
21.65 2165 - 2165 - 2165
21.60 21.60 1 21.60 1 2160 1
21.55 - 2155 1 2155 1 2155 1
21.50 21501 2150 1 2150 1
250 500 750 250 500 750 250 500 750 250 500 750
NTC 1 NTC 3 NTC 5 NTC 7
21.70 1 21.70 1 21.70 1 2170 1
21.65 - 2165 - 2165 - 2165 1
21.60 21601 2160 2160
21.55 2155 2155 1 2155
21.50 21501 21501 21501
250 500 750 250 500 750 250 500 750 250 500 750
time (s) time (s) time (s) time (s)

21.70

21.65 A

21.60 4

21.55 A

21.50 A

21.70 A

21.65

21.60 A

21.55 4

21.50 A

NTC 10 NTC 12 NTC 14 NTC 16
21.70 1 21.70 - 21.70 1
21.65 21.65 - 21.65
21.60 1 21.60 - 21.60
21.55 1 21.55 - 21.55 -
2150 1 21.50 1 21.50
250 500 750 250 500 750 250 500 750 250 500 75
NTC 8 NTC 11 NTC 13 NTC 15
21.70 21.70 1 21.70 1
21.65 21.65 - 21.65 -
21.60 21.60 21.60
21.55 - 21.55 - 21.55
21.50 1 21.50 - 21.50
250 500 750 250 500 750 250 500 750 250 500 75
time (s) time (s) time (s) time (s)
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T Curves with small airflow

MEASURED FOR 10 MINUTES.
EDGE SENSORS DON’T TOUCH R HEATERS: THEY TOUCH PASSIVE SILICON EDGES.

NTC 2 T NTC 4 NTC 6 NTC 8 NTC 10 NTC 12 NTC 14 NTC 16
55 55 R —t 55 1 55 1
50 + 50 50 4 50 1
)
: 45 A 45 4 45 - 45 1
e
2 40 40 40 40 1
o
’é 35 35 4 35 1 35 1
2 30 4 30+ 30 30 1
25 4 25 25 4 25
200 400 600 200 400 600 200 400 600 200 400 600 200 400 600 200 400 600 206\%\4%%\,,390 200 400 600
NTC 15 NTC 13 NTC 11 NTC 9 NTC 7 NTC 5 NTC 3 T NTC 1
55 1 55 55 7 55 551 55 1 55 1
50 1 50 50 1 50+ 50 1 50 1 50 50 1
5]
45 A 45 45 45+ 45 1 45 1 45 45 1
@
2 40 40 40 1 40+ 40 4 40 1 40 40 1
Il
8 354 354 35 4 351 354 351 35 35 1
£
2 30 4 304 30 4 304 304 304 30 1 30 1
25 4 254 25 4 254 25 4 254 25 1 25 1
260 460 660 260 460 560 260 460 660 260 460 560 260 460 660 260 460 660 260 4d0 660 260 460 660
time (s5) time (s) time (s) time (s) time (s) time (s) time (s) time (s)



G ST Curves with maximum airflow 21.5 cm fan distance

SEIT 1737

Temperature (°C)

Temperature (°C)

VIBRATIONS CAUSE SENSORS DETACHMENT/ATTACHMENT - TO BE REPEATED WITH THERMAL PASTE.
MEASURED FOR 50 MINUTES.

NTC 2 NTC 4 NTC 6 NTC 8 NTC 10 NTC 12 NTC 14 NTC 16

29 29 4 29 29 29 4 29 4 29 29 4

28 28 4 28 28 28 4 28 4 28 28 4

27 4 274 27 4 27 4 274 274 27 4 27 4

26 26 26 26 26 4 26 4 26 1 26 4

25 25+ 25 25 254 254 25 4 25 4

24 4 24 4 24 24 4 24 4 24 4 24 4 24 4

23 234 23 23 234 234 23 4 234
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NTC 15 NTC 13 NTC 11 NTC 9 NTC 7 NTC 5 NTC 3 NTC 1

29 29 4 29 29 29 4 29 4 29 4 29 4

28 28 4 28 28 28 4 28 4 28 4 28 4

27 27 4 27 27 27 4 27 4 27 4 27 4

26 26 26 26 26 4 26 4 26 1 26 4

25 25+ 25 25 254 254 25 4 25 4

24 24 4 24 24 24 4 24 4 24 4 24_[7'—“\"“"”\

23 23+ 23 23 234 234 23 4 23 1

22 & T T — 22 & T T — 22 & T T — 22 T T — 22 & T T — 224 T T — 22 L T T — 22 & T T T
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time (s) time (s) time (s) time (s) time (s) time (s) time (s) time (s)



G Setup adjustment

IF THE BOARD IS A BIT TILTED - VISIBLE ON THE RESULTS.
SMALL WEIGHT WAS PLACED ON TOP: IN THE MIDDLE OR THE END.
AIRFLOW FROM THE LEFT. /




Gam - Sansitivity to setup fluctuations

Power vs Temperature — Total / Matrix / Periphery
12V FAN, 300 MICRON 9
=@— Single measurement: Weight (middle) blocking airflow — total —A- Power matrix =¥+ Power periphery
== Single measurement: 4 ropes — total —A- Power matrix -¥- Power periphery
MODULE’ 215CM FAN -H- Repeated measurement: 4 ropes adjusted — total == Power matrix =% - Power periphery

DISTANCE - ON ALL
MEASUREMENTS HERE.

BLUE: WEIGHT IN THE MIDDLE OF
THE BOARD. MODULE WAS
WARMED UP BEFORE
MEASUREMENT - NEW BOARD
CAPTURED THE DIFFERENCE./%
ORANGE AND GREEN: 34
ROPES/RUBBER BANDS ATTACHED
TO THE BOARD, NO WEIGHT INTHE 5|
MIDDLE. GREEN: POWER

INCREMENT WAS NON-LINEAR. 14

wer [W]

(o)

== = Linear fit to repeated measurement
Error bars: std dev
Calibration error: 0.1°C

30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5
Maximum Temperature [°C] 8
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Airflow repeatability

Total power
DATAPOINTS SPREAD IS 3w 4w 5W 5.5W 6 W 6.6W 7TW 7.8W8 W
NOT SIGNIFICANT WITH Power mapping
6 REPEATED @ 3Wsamples @ 5Wsamples @ 6 W samples Q© 7Wsamples @ 7.8Wsamples @ 8W samples
© 4Wsamples @ 5.5 Wsamples @ 6.6 W samples
MEASUREMENTS.
p=28.95 p=31.68 p=34.37 u=35.75 u=37.40 p=39.13=39.88 p=42.48
o0=0.22 0=0.12 0=0.21 0=0.34 0=0.33 0=0.120=0.31 0=0.46
SPREAD REDUCES WITH ® 8 ® °
REDUCING THE FAN ] |—‘+
e® o' 9°
DISTANCE.
REPEATING THE SAME
WITH 6CM FAN
DISTANCE.
B ﬂ B Bt ot % e
NOT ALL O
MEASUREMENTS GIVE 11=28.67 u=31.33 p=33.95  p=35.33 u=36.90 1=38.58=2 u=41.97
0=0.18 o -'J.l-’_\ 0=0.26 =O 33 0=0.38 0=0.160=0 0=0.52
HIGHER PERIPHERY
@ Periphery repeated values === +10 bar
VALUES THAN MATRIX. O Matrix repeated values +10 region
® Meanvalue +2g region
2I8 3I0 3‘2 3I4 3I6 3|8 4l0 4I2 4|4

Temperature [°C]




Std-dev convergence — all fan voltages, matrix and periphery
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Mean std dev _

BLUE: ALL CHANNELS WITH 12V FAN
ON 21,5CM DISTANCE WITH 6
REPEATED MEASUREMENTS: ~0.3°C

0.6 1

RED: ALL CHANNELS WITH 6V FAN
ON 21.5CM DISTANCE WITH 4
REPEATED MEASUREMENTS:
~0.45°C

JANIPIT S UTY | v

0.4 A

0.2 1

NEWER MEASUREMENTS WITH 6CM FAN
DISTANCE ARE PROMISING; HAVE LOWER
SPREAD VALUES. 0.0

—@- 12V | matrix | 3 W ~@- 12V | matrix | 7 W ~@- 12V | periphery | 5.5W  ~@- 12V | periphery | BW @ 6V | matrix |7 W -@ 6V |periphery | 6 W
@ 12V |matrix | 4 W @ 12V|matrix | 7.8W @@= 12V |periphery | 6 W ~@- 6V | matrix | 3 W @ 6V | matrix | B W ~@- 6V | periphery | 7 W
\ =@ 12V |matrix|5W =@ 12V |matrix | 8 W =@ 12V |periphery | 6.6 W =@ 6V|matrix |4 W =@= 6V | periphery |3 W  =@= 6V |periphery | 8 W
. @ 12V |matrix| 55w -@ 12V | periphery | 3w @ 12V | periphery | 7W -& 6V| matrix |5W -@- 6V | periphery |4 W mmmm 12V mean convergence
., -@- 12V | matrix | 6 W @ 12v|periphery | AW  -@- 12V |periphery | 78 W @ 6V | matrix |6 W @ 6V |periphery [5W m ® &V mean convergence
.-

12V |matrix | 6.6 W  ~@ 12V | periphery | 5W

T~
..II.....'--IIIIIIII-"-J,‘Q‘E‘(-:...

-':".;E_.! "
-

2.0 25 30 35 a0 as 5.0 55 6.0
Number of repeated measurements used
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12V and 6V airflow comparison

300 MICRON MODULE. BLUE: 12V FAN. RED: 6V FAN.

Mean temperature vs power with fits (cooling performance at 21.5cm fan distance)

Mean temperature [°C]

55 4

50 4

45

40 -

35 4

30 A

=& 12V | periphery
== 12V | matrix

=&~ 6V | periphery
== 6V | matrix

a=4,59 "C/W
JB1 oW
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Qe 192V/6V fan at 6 and 21.5 cm

300 MICRON MODULE. BLUE: 12V FAN (6 AND 21.5 CM DISTANCE). RED: 6V FAN (6 AND 21.5 CM DISTANCE).

Mean temperature vs power with fits (cooling perfermance)

=@= 12V fan | periphery | 6 cm fan distance  =@= 12V fan | periphery | 21.5 c¢m fan distance
55 == 6V fan | periphery | 6 cm fan distance == 6V fan | periphery | 21.5 c¢m fan distance

a=4[39 ‘C/W

50 4
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30 A

25 A

Total power [W]
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