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3 Skin Temperature Accuracy Improvement

Improvement check
(Introduction on last page)

Heat transter

’ Qconduction = kA(AT/AX)
- W,K

Qconvention = hA(TS-TOO) — IR R NEE

{ """ FHREGNEE

- Impedance
Qradiation = €64 (TS4-T004) EARGIEVE
----- FEARGPIEE

\ Emissivity

Bottom case \ll_>
Thermal module fk

Library

* NB/DT/AIO/Tablet.

- Parts parameters (W, K)

System Impedance

* Flow resistance study.
- P-Q calibration.

- Add extra flow resistance.

* Opening calibration.

Radiation

* NB/DT/AIO/Table
- Collect €

Mesh Quality

» Setting for boundary layer.

*  Optimum between Accuracy &

Solving time.

I Database Collection l
I Calibration & fine-tune l
I Study & € collection |
I Study & SOP I
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IlebraQ_/ Collection(l)
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-[] MoteBook Library
-] CRU

-7 Camera

-] GPU

-] HDD

-] Memary

-[] Mini PCI Card

-] Marth Bridage

-] PCH

77 Second Part

-] South Bridage

-] System resistance
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g "] Tablet Library

777 Thermal Module /
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-] CPU

-[T] EE component
«[T] Extemal Card

-] LCD
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PCD
1. The temperature distribution of MB will
impact distribution of skin temperature.

2. Estimated Kz from Theory &
Experiment(Follow ASTM 5470 IzAR &)

‘pLibrary %ollection(ll)

Use €100 and FR4 BCE
setting to simulation

16.7%

PCE to simulaticn

4.9%

calibrale
haaxiar

Bm 158 an2ag amn1i2a an¥a 10w 108

Time

—Use Pure Cu and FR4

B.0%

Error rate decrease from 16.7% to 4.9%

Thermal Module
Heat-Pipe

l: Fan PQ

1. Modified PQ Curve in free air condition.
(Refer Intel’s document)

2. Calibrated conductivity of heat pipe
a. The error come form soldering &different
structure(Powder/composite/groove)
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Error rate decrease from 26.7% to 4.2%
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g Library Collection(lll)

Panel

1.

2

Decompose

a. confirm Z-stacking of different vendor

b. backlight power & LCD power
. Calibrate conductivity of LCM

42.5% 42.5%

MHH
‘M““m

26,5
""x\_\\‘.

LLF =] FNIE
Time

a, * Shvadation emalt
15TL
“"IEIEI

23.5": 18-200163, IR Scan and Temperature
* IR scan, measurement points and simulation result :
in typical power 25°C ambient temperature.

Error rate decrease from 42.9% to 20% (Still on-going)

Memory
1.

Confirm Input power
a. different vendor & capacity
b. different stacking type
c. UMA/DIS
d. different scenario

Error rate decrease from
30.0% to 10.8%
(Still on-going)
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1.

Decompose

a. Calibrated conductivity of chock/mos

b. Analyzed by “Taguchi-method”

TR
O g 13.50%
— adiusth
— of cap & mos T BM%
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§ oo E prerirs SN S Ch
E B D% ] —djust PCB Kz h
o 0,75 = 045
s
EXL Y »
Error rate decrease from
13.8% to 6.9%
HDD

1.

Error rate decrease from

25.0% to 5.9%

Confirm Input power
a. different vendor & capacity
b. different scenario
c. UMA/DIS

Error ratei®)
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g System Impedance

Enclosure Study items:
Negative Pressure 50(_)Wx500Hx600me 1. Check Setting of Numerical
Thickness 5mm tunnel

2. Studying outlet vent
3. Studying inlet vent
4. Studying whole thermal module.

No slip Wall, roughness = 0

_Square Hole
40Wx40HmMmM

Environment Pressure
latm

Solution Domain: 500Wx500Hx1000L mm
Symmetry Boundary set on +Y and +X

F 5T

200

] 0 200 i B0 10000 1200

QO STPICFMI)



gRadiation —calibrate emissivity
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" Mesh_q;yality

||
Mesh quality
It will help to show boundary effect, if make suitable grid setting on boundary of object or heat source.
|| Heater Calibration: Real test=103.6°C
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Boundary mesh Boundary mesh Error
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3 Demo (;ase

Base model Incorrect emissivity Correct emissivity Modify Grid Real Test
System Radiation OFF ON ON ON -
Power System total 36.65 36.5 36.65 36.65 36.3
Scenario 3DMark13 Error 3DMark13 Error (%) 3DMark13 Error (%) 3DMark13 Error (%)
CPU die junction 71.6 2.3% 66.4 -5.1% 67.4 -3.7% 69.2 -1.1% 70.0
GPU die junction 83.3 6.8% 80.1 2.7% 78.8 1.0% 79.3 1.7% 78
IComponent GPU Vram 74.9 8.1% 64.4 -7.1% 67.1 -3.2% 68.9 -0.6% 69.3
Memory 70.8 19.8% 60.4 2.2% 60.9 3.0% 61.5 4.1% 59.1
HDD 41.3 3.8% 35.7 -10.3% 36.9 -7.3% 37.4 -6.0% 39.8
\Wlan 56.6 12.1% 50.1 -0.8% 50.5 0.0% 51.0 1.0% 50.5
Palmrest-R(Hotspot) 45.2 33.3% 37.6 10.9% 36.6 8.0% 35.7 5.3% 33.9
Key of Keyboard(Hotspot) 44.7 24.2% 38.1 5.8% 37.5 4.2% 37.1 3.1% 37.9
Skin
VGA Botom 47.8 17.3% 44.0 7.5% 43.5 3.0% 43.0 1.4% 44.6
Fin Botom 51.4 23.9% 45.0 8.4% 43.9 5.8% 43.2 4.1% 41.5
Demo Case_Component Demo case_chassis surface
S0 55
k //\ 50 """_"—F_’_’_
. A ) /
Q =——=gase model % “ =—Base model
E Incorrect e missivity -E Incorrect emissivity
E. * Correct emissivity E /\ Correct emissivity
£ / ——Modify Grid & %0 Z — Modify Grid
- 50 ) =——Real Test J// =—Real Test
35
\/ —
40 3 g
30
Palmrest-R(Hotspot) Key of VGA Botom Fin Botom
=0 . _ o B 10 Keyboard|{Hotspot)
CPU die junction GPU die junction GPU Vram Memory HDD Wlan




3 Process about improving accuracy

Compare error . Recheck library
Input data
4 rate (%) g & database
Analysis of error rate between simulation & experiment data
) Ex: CPU temp. have larger error rate occurs on project D
16.0% [
g e Analyzing: CPU (new platform) in project-D & crate by CPU spec.
e 120% | . . . . .
g oox V7 Recheck: According calibration SOP & build new CPU model in
"ao: cox V7 library
B oeon
§ ao0% V7
W0y
00% = .
CPU Memory CPU top skin CPU bottom
skin
M Project A 5.0% 4.2% 10.1% 9.6%
M Project B 10.0% 32% B7% 7.6%
Project C 6.5% 5.6% 2.3% 4.5%
M Project D 15.0% 8.9% 11.5% 10.5%
‘ Create new CPU model in library
aParameters (ProjectD)
] Kkeycomponent Conductivity(k) Emissivity() |1 ZE New Create & othersiF T B 5
CPU News create Library MTK CPU{create by CPU spec.)
Memo Libra Libra “ . . »”
dl v i _ Referto  “Calibration SOP
UCASE New create Database Specical ID
LCASE MNew create Database Specical ID
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