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ODbjective/Assumption

* To find an efficient panel building for simulation reference.

 We apply MicReD T3Ster to measure transient thermal
resistance on the panel. And T3Ster export the structure
function as a Flotherm xCTM model and compare with the
real test.

« Simulation environmental setup is as below:
1. CFD Software : FlIoTHERM 11.3 updatel
2. It refers to the real sample mechanism for model construction.
3. Power on PCB is assumed and total is 0.53W.
4. Back-light power is even and dissipated on 44(16+28)LED
lights; Total power is 2.90W.
5. Ambient temperature is set to 25/40 degree Celsius.

6. Radiation effect is considered.
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Panel structure

Example bottomcap | [RER Bl FEsR-# | sheet metal parts

-_—

JEiRece TR AT SR FICHR,

c LED PCB frame diffuser plate || light guide plate reflector plate

Panel is a complex object and consist of by many different layers of
unknown material. It is very hard to build up a detail model closed to a
real one. So we try to make it simple but also authentic.

mmsi
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7.0” Panel specification

169.0
2,640,3 _ 158.5+0.3(Bezel Opening Area)
@1 155.5+0.1(LCD Active Area)

103.0

90.5+0.3(Bezel Opening Area)

87.5+0.1(LCD Active Area)

_ 40303

(7.0)

118.3

CN1 Pin 1

(35.7)
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3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 7" FHD of 16:9 format amorphous silicon TFT. The pixel format is vertical stripe and
sub pixels are arranged as R (red), G (green), B (blue) sequentially. This display is RoHS compliant,
COG (chip on glass) technology and LED backlight are applied on this display.

Part Name

TX18D204VMOBAA

Module Dimensions

169.0(W) mm x 103.0(H) mm x 4.0 (D) mm (Except PCB area)

LCD Active Area

155.52(W) mm x 87.48(H) mm

Pixel Pitch

0.081(W) mm x 0.081 (H) mm

Resolution

1920 x 3(RGB)(W) x 1080(H) Dots

Color Pixel Arrangement

R, G, B Vertical Stripe

LCD Type Transmissive Color TFT; Normally Black
Display Type Active Matrix
Number of Colors 16.7M Colors

Backlight Light Emitting Dicde (LED)
Weight 1104¢
Interface LVDS; 20 pins
Power Supply Voltage 3.3V for LCD; 12V for Backlight
_Poier _Con_suriptiy _____ OESVlfor_ LClD; 2_.9Vlfor_ Baﬁklig_ht ___________
Viewing Direction M Super Wide Version (In-Plane Switching)

We set the max power(2.9W) of
backlight for panel model



Panel detail model (front)

Touch glass

Plastic sheet

Plastic housing

Metal cover
(SUS 430 0.3mm)

Light bar & panel
(T3Ster model)
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Panel detail model ¢ean

Aluminum cover
(A1050P 0.3mm)

Touch glass ~_

Rear side PCB
(0.53W)

Light bar & panel "
(2.9W)

mmsi
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Introduction of MicReD T3Ster

« MicReD® (Microelectronics Research and Development) &%) & B 7n 22 il il B 4% 2%
RNE2 (BME) EFIoFioe i 1997 Rl » FREIBRAL 7Y 2000455 FH B R 1Y B A ] fel 28 HHT3Ster
(Thermal Transient Test) & REZA[H & AR » BHPISHERRITFERE TR 3t RS (LED) £
TEVRFAHE, » AT IE U NG R e 2 E BRI ZHAE MR EIEDEC 2 flEF & -

-- EM: & A E(Electrical test method, ETM):

I —fisfic (Diode) & & lH[= & #x (forward voltage) s S 5 (b 2 Ry - R HIEEREREL
& AT AEEE TR AR - HIRKIS A Z#EDRE (Junction temperature) 1t -

-- (T EEIFRIEDEC S I :

7Z(Transient Dual Interface Method, TDIM) - HISE 25282258 ZH -
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mmsi
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T3Ster TSP Calibration

o FEMZIESLOK S BEFE 2 (Temperature Sensitive Parameter, TSP)
S L = IH A EERER L KA+
« FRAEEMEEM > AU

10040
=
% &00
(7] 1
] —y
¥ =Y
o= 400
23
=
o -
- 200
E 0

0 20 40 G0 B0 100 120 140
Ambient Temperature (*C)

Figure 11, Tvpical Vi - T, curve for temperature-sensing diode forward biased with 1,
£ F I A £ M

K={[::l::i)J‘ ‘ AT = AVeK \

where Ty & Tp, = High & Low temperatures [“C]
Vi & Vi, = corresponding High & Low TSP voltages [mV]

9  MSI CONFIDENTIAL



T3Ster RS H rE S8 1|

JON /L

« BUEFRRTCIM AR o TR

-- Sl ALEDEREER(CRNEIR » RIIER) @ [ ARS S DR PERR R 2 5 -
I B piaia kR (initial steady state)

- Ut E IR (NI » /NDDR) > Jeiiidm - REoiElm stz 2l -y -

I B R AR RBE IR EE (final steady state)
- i BT RV R » S IR S T R R A S R R s -

Z N

T temperature rise

final steady-state

Thermal transient

response curve as
measured by T3Ster

kb B Eh = 1

1255 AT B EN 65,000 B 2k

sl LL = 2£70dB

= “,;.‘-“"‘
Range _.’l,,__f'*"w
Delay 0 sec ”"ﬁf
Elapsedtime 230sec (
Time left 170 sec: /
TempChange 30.7 ‘C /
Configuration ‘
BJT_NPN
Main channel 2
m A
1s [1000s]
— Comment
|pc|wer NPN heating up
Start I Stop | Saye I
Real-time measurement of the transient
with high accuracy & data density
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BSter m% I 5(

== “" """" = TH%E/EU?J SRS ABEE iN
—= FloTHERM{H B R HERT IS it

Solder/
Insulation

: e
d ! i o "
A |-
. I 5 Lise
n ( =

* GlmEREY :
RS RSSO T AT S R HEE RV -

o REMEEE S L HI4RT) variation :
Tfﬁ‘?J =} B Tﬁﬁmfh

o EREENHpu B (E] (Zth) :
fﬂ?%&ﬁ FIERFIE] Z B/ > JESD 51-14 % M &E -

* Pulse ZA[H pr =]
18] [E]duty cycle ™ Z TTA-EHE %
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Benchmark with T3Ster

RS 232 cable

Procedure specified in the
JEDEC JESDS1-1 standard

FEEREsEIEsEisatsssnannezay,

Thermostat ;2 #Z&{E4H

* This Benchmark is to measure the Rth(ja) Vertical measurement
* DUT is in air environment and do the measurement
* Measurement Parameter as bellow:

Set Parameter MSI Panel
Im 1l mA
Id 82mA
Ambient Temp. . ,25 DCL N
Gz E HZEHTER)

mmsi
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T3Ster Measurement result

TSP calibration Structure Function
DUT MSI PANEL T3Ster Master: structure function(s)
8.999|
Item T(°C) VE(V) 100000 i ; ; ; 3 100000
= MSI_panel_1mA_82mA_Rthja - Ch. 1
T1 20 283 10000 F | 4 10000
1000 | 4 1000
T2 40 28.1
_ 100 F 100
T3 60 27.6 X ¢
= 10 | 10~
T4 %’ 1E 1 é
Remark © 01 I < O.1x
10 mA i
0.01 1 0.01
Sensitivity (mV/K) 17.5 0.001 L : 1 0.001
1e4 : ‘ : : : 1e-4
0 2 4 6 8 10
Tj(variation) of MSI Panel@25°Cis 22.26°C ATk
Tj= Tj(variation) + T(ref.)=22.26 +25 = 47.26°C
T3Ster Master. Smoothed response
25 . ‘ .
= MSI_panel 1mA_82mA_Rthja - Ch 1
0| Test result
150 . Item MSI Panel

|H2228 TSPG.EE@@%&) mv/K 17.5
Delta Tj (&) 22.26
5| f Tj (&) 47.26
. , Rthja (K/W) 8.999

e mmsi

10 +

Temperature change [°C]
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Simulation with T3Ster 7.0” panel model

 We cut off the structure function besides panel and back-light to
export the xCTM file as Flotherm compact model.

- g InternalMode32

Total power : 2.90W

1mm

E- 155 Root Assembly
B 1§28 Assembly
=131 MSI_panel_1mA_82mA_Rthja

B s JunctionMode

-~ % InternalNodel
- *y InternalMode2
- %y InternalNode3
- %y InternalModed
- " InternalNode5
- *s InternalMode6
- " InternalNode7
- " InternalMode8
- %y InternalNode9
- %y InternalNodelO
- " InternalNodell
- %y InternalNodel2
- " InternalNodel3
- *y InternalNodeld
- %y InternalNodelS
- % InternalNodel6
- %y InternalNodel7
- %y InternalNodel8
- " InternalNodel9
- *a InternalNode20
- " InternalNode21
- #y InternalNode22
- % InternalNode23
- % InternalNode24
- %y InternalNode25
- %y InternalNode26
- " InternalNode27

i %y Network Cuboid
----- @' MSI_panel_1mA_82mA_Rthja Junctio

- % InternalMode33
- "y InternalNode34
- #g InternalMode35
- % InternalNode36
- % InternalMode37
- "y InternalNode38
- %y InternalMode39
- *a InternalNoded0
- %y InternalNode41
- "y InternalNoded2
- %y InternalModed3
- %y InternalNoded4
- " InternalNode45
-~ % InternalModedb
- *u InternalModed7
- %y InternalNoded8
- % InternalNode49
- *a InternalNode50
- * InternalNode51
- *a InternalNode52
- %5 InternalNode53
- % InternalMode54
- *g InternalMode55
- % InternalMNode56
- % InternalNode57
- *a InternalNode58
- * InternalNode59
- % InternalNode60
- %5 InternalNode61
- % InternalNode62

EF *s BottomMNode
0P % InternalNode28 % Collapsed Network Cuboid
- %y InternalNode29 B % TopNode
- " InternalNode30 & Network Cuboid
- %y InternalNode31 & Collapsed Network Cuboid

i The 7.0” compact model consists of two
168.4mm main cubiods and 62 InternalNodes

mmsi
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7.0” detall panel model

« Then we import the compact model to replace the panel and
back-light in the detail model.
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Panel Temperature Profile (front)

There is only £ 1.5°C difference
between the T3Ster model and real
panel temperature.

€ Operation condition:
¢ TX18D204VMOBAA _

@125 degrees @30 mins|
& 12V @242mA |

€ Measured the specific position by - 325 |e
DA130 YOKOHAMA |

| 31.2 393 32.6

Center point of ° = ~

LCD
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Panel Temperature Profile (rear)

And the rear side is also £ 1.5°C
difference between the T3Ster
model and real panel temperature.

€ Operation condition: 29,7 30.0
¢ TX18D204VMOBAA ) °
@25 degrees @30 mins; _—7

€12V @242mA |

€ Measured the specific position by

—\:I:Ej
DA130 YOKOHAMA
—> @ ® ®
31.2 33.8 36

mmsi
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LCD model for total system simulation (front)

T gy o rOGEERN e meS=n

Testing data
=62.8C

mmsi
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LCD model for total system simulation (rear)

Testing data = 64.3C



Application on tablet

 We will verify another system(Tablet) to compare the
temperature between the real test and the T3Ster model

i

10.4” panel
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Real test@23degC ambience

« Using a D/C source power supply to input 21.8V/0.06A
voltage/current for back-light power only.
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Real test result (front/rear)

« Since the light bar in this panel is at the lower side, we
can find there is also the hot area.

mmsi
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Benchmark with T3Ster (10.4”)

ey
‘I ="

T3SterI 1

150V/10A Booster

Thermostat ;2 #Z&{E4H

RS 232 cable

Procedure specified in the
JEDEC JESDS51-1 standard

B

* This Benchmark is to measure the Rth(ja)
* DUT is in air environment and do the measurement
* Measurement Parameter as bellow:

Set Parameter MSI 10.4” Panel
Im I mA
Id 60mA
Ambient Temp. 24 °C
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T3Ster Measurement result

Tj(variation) of MSI Panel@24°Cis 19.09°C
Tj= Tj(variation) + T(ref.)=19.09 +24 = 43.09°C

24

TSP calibration
DUT MSI PANEL
Item T(°C) VE(V)
T1 2543 2822
T2 5048 27.88
T3 7542 27.66
R ImA
Sensitivity (mV/K) 8.582

20

T3Ster Master: Smoothed response

1 1 1 T
===——___|— MSIL105_1mA_60mA_JA-Ch 1 [T
g 15+ \
g N\
2 \
] ,
g N\,
; 10 \ 1 19.00
=]
g N
= 5 \\
1e6 led 0.01 1 100 10000
Time [s]

MSI CONFIDENTIAL

Structure Function

T3Ster Master: structure function(s)

1473
100000 100000
| — wmsi_t05_1mA_somA_JA-ch. 1 |
10000 | 1 10000
1000 | 1 1000
- 100 F 1100
~ 10 105
: g
. (L 11 2
O x
01f 10.1
0.01f 10.01
0.001 [ 1 0.001
16_4 1 1 1 1 1 1 1 1e_4
0 2 4 6 8 10 12 14 16

Rth [K /W]

Test result

Item

TSPCEEHEZ8) mv/K

Delta Tj (%)

Tj ()

Rthjc (K/W)




Simulation with T3Ster 10.4” panel model

 We cut off the structure function besides panel and backlight and
export the xCTM file. to Flotherm to obtain a T3Ster model.

E-F21 MSI10.5_1mA_60mA_JA
El- *s JunctionNode
%, Network Cuboid

@ MSI_10.5_1mA_60mA_JA Junction

- % InternalMode34
- %5 InternalMode35
- % InternalMode36
- * InternalNode37

- 5 InternalModel
- % InternalNode2
- * InternalMode3
-~ *y InternalNode4
- %y InternalMode5
- %y InternalNodet
- % InternalNode?
- %5 InternalMode8
- 5 InternalMode9
- %y InternalNodelO
-~ %y InternalNodell
- * InternalNodel2
- %y InternalNodel3
- " InternalNodeld
- % InternalNodels
- *5 InternalNodel6
- % InternalNodel?
- %y InternalNodel8
- % InternalNodel9
- %g InternalNode20
- % InternalNode21

- %y InternalMode38
- *g InternalMode39
- % InternalNode40
- *a InternalNoded1
- % InternalModed2
-~ "5 InternalMode43
- % InternalModedd
- * InternalNodeds
- %y InternalModedé
- *g InternalMNoded?
- %4 InternalNode48
- *a InternalNode49
- * InternalMode50
- %5 InternalMode51
- "5 InternalMode52
- * InternalNode53
- %y InternalMode54
- % InternalNode55
- %4 InternalNode56
- % InternalNode57
- % InternalMode58

Total power : 1.308W

- " InternalNode22
- " InternalNode23
-~ InternalNode24
- % InternalNode25
- % InternalNodeZ6
- InternalNode27
- %y InternalNode28
- *y InternalNode29
169.0mm - *y InternalNode30
- *y InternalNode31
- #g InternalNode32
-~ % InternalNode33

2.9mm El- % BottomMode

. % Collapsed Network Cuboid
B % TopMode
%, Network Cuboid
% Collapsed Network Cuboid

The 10.4” compact model consists of two

529 omm main cubiods and 58 InternalNodes -
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Panel Temperature Profile

There is only < 1.8°C difference
between the T3Ster model and real
10.4” panel temperature.

The difference reaches 5.1 °C
between the T3Ster model and real
panel temperature.

26  MSI CONFIDENTIAL

Front View

Rear View




CFD Model - System Overview (1/2)

Rear View

Desk

(Gap is 5mm from system

to the desk)
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L-type BTU

Front View

Touch panel
(T3Ster model)




CFD Model - System Overview (2/2)

i

—17
20 I i
N

* In the same way, we import the compact model to replace the
panel and back-light in the tablet model for system simulation.
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LCD model for total system simulation (front)

Status Real test
Position type Vertical
Atmosphere Temperature 40 40
Test table material ACRYLIC ACRYLIC
Measurement Point S(Pg)c GR-HM GR-HM
1 CPUT,j 110 64.5 64.3
2 | DDR1 (K4B4G1646D-BYKO) 85 59.6 62.1
3 | DDR2 (K4B4G1646D-BYKO) 85 59.7 62.6
4 Panel, center 50 - E? - 13.2_ |
5 Panel, lower-right 50 48.4 48.5
6 Panel, lower-left 50 48.6 48.4
7 PCHOKE 4 105 ?4.9_ _672_
8 PCHOKE 3 105 64.7 66.5

 The panel surface temperature on real test and simulation
Is very close that is less than 1.5degC difference.
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Conclusions

1. According to above result, the temperature of T3Ster
model is closed to the real test; especially on the hot area.

2. Since the T3Ster model characteristic, the temperature

distribution will be the same on the compact model
surface.

3. MicReD T3Ster can provide a precise measurement for the
panel transient thermal resistance.

4. This way can be applied on future cases for panel
simulation.

mmsi
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Appendix
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Thank you very much for
Your attention



