Thermal Modeling for 292L. TE-PBGA on
JEDEC std and Typical Customer PCB
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The power consumption of device ADC10D1500 in the package 292L TE-PBGA is up to 4W.
So, its thermal performance is of concern. The purposes of the thermal simulation are as
follows:

1. To obtain the typical thermal data, i.e., Theta JA on 4L JEDEC board, and Theta JC with

case at package top and at package bottom thermal balls.

To simulate the thermal performance of the package on a typical customer board.

3. To find out the conditions (airflow and heat sink) needed to meet the thermal requirement of
the package in application (This is added and done after reviewing the results of purpose 1
and 2.).

N
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nermal MVodel of 292L TE-PBGA on 4-layer
C Board

D

Simplification in the model:

1: circular heat spread is simplified as a square shape.

2: thermal vias in substrate and PCB are lumped as a block.
3: bonding wires are replaced with effective block.

Package information are as follows:

Package size: 27x27mm

Power: 4W

Mold compound: CEL-9750HF10F-H

Die attach material: 2100A

substrate has 7x7 thermal vias underneath die
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Theta JA of 292L TEPBGA on 4-Layer JEDEC Board

4-layer JEDEC board:
Termperature (degl)

Size: 4x4 inches

96.3

Thickness: 1.6mm
86.7 Top and bottom layers for traces

2d Jayer is power plane with 10z thick
77.1 3rd layer is ground plane with 10z thick
67.5 7 Environment condition:

Ambient temp 25C and natural convection

58

Results of simulation:
Die temp: 96.3
Temperature Plots Theta JA =(96.3-25)/4=17.8C/W

48.4
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Theta JC of 292L. TEPBGA

P

Termperature (degl)
71.7

Theta JC on top = (71.7-60)/4=2.9C/W

6.7
61.6

565

Termperature (degl)
1.7

514

45.4
Package top is set at 60C when
modeling Theta JC on top

657
&1.6

oG5

Temp plot where mold com
removed to see die temp

514

45.4
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Termperature (degC)
701

63.1

Theta JC on bottom = (70.1-60)/4=2.5C/W

56.1

49.1 7

Termperature [deglC)
70.1

42 -

631

Package bottom is set at 60C
when modeling Theta JC on
bottom

6.1

49.1 9

42 -

Temp plot where mold compoun
removed to see die temp
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re (deqC) 10-layer customer board:
- Size: 8.25x6.46 inches
261 Thickness: 1.6mm

Layer stack showed in following slide

659

Environment condition:

S5.8 1 ;
Ambient temp 25C and natural convection

Results of simulation:
Die temp: 86.2
Theta JA =(86.2-25)/4=15.3C/W

Temperature Plots
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. Typical/ Minimum . Thickness
Layer Typical Usage Track. Width Basematerial: FR4 {mm e.nfter
pressing)
Soldermask 0.020
L01 | TOPSignal | 0,15mm Copper Foil - 351 0.050
3 X Prepreg - 106 0150
LO2 GND-Plane Copper - 18 pm 0.018
Core - TA0WT8p 0150
L03 Signal 0, Tmm Copper - 18 pym 0.018
3 X Prepreg - 106 .150
LO4 Power-Plane Copper - 18 pm 0.018
Core - T500T8p 150
L05 GND-Plane Copper - 18 pm 0.018
3% Prepreg - 106 0160
LO6 Signal 0,Tmm Copper - 18 pm 0.018
Core - TA0WT8p Q150
LO7 Power-Plane Copper - 18 pm 0.018
3% Prepreg - 106 0150
LO8 Signal 0,Tmm Copper - 18 pm 0.018
Core - TA0WT8p 150
L09 GND-Plane Copper - 18 pm 0.018
3 X Prepreg - 106 0150
L10 | BOTTOM-Signal | 0,155mm Copper Foil - 35 0.050
Soldermask 0.020
Thickness after pressing Cu - Cu: 1.594
Total Thickness after pressing (+~10%): 1.634
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w/ heat sink , w/o airflow

Heat Sink:
Size: 40x40x10mm

10-layer customer board:
Size: 8.25x6.46 inches

ature (degl)

71 4 Thickness: 1.6mm

Layer stack showed in following slide
63.8

Environment condition:

56.3
Ambient temp 25C and natural convection

48.7 -
Results of simulation:

419 Die temp: 71.4

Theta JA =(71.4-25)/4=11.6C/W

Temperature Plots
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w/o heat sink , w/ airflow

10-layer customer board:
Size: 8.25x6.46 inches

Thickness: 1.6mm

tre [degl)
7.8

59.4

509

Environment condition:

fed Ambient temp 25C and 1m/s forced airflow

329
Results of simulation:
3 Die temp: 67.8

Theta JA =(67.8-25)/4=10.7C/W

Temperature Plots

10
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w/ heat sink and w/ airflow (1m/s)

Termperature (degC) 10-layer customer board:
50
Size: 8.25x6.46 inches

Thickness: 1.6mm

Environment condition:

Ambient temp 25C and 1m/s forced airflow

Results of simulation:
Die temp: 50.0
Theta JA =(50.0-25)/4=6.25/W

Temperature Plots

11
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Thermal data of 292L TE-PBGA:

Theta JA (C/W)
17.8
15.3
11.6
10.7
6.25

Theta JC on top:

PCB

4-layer JEDEC
10-layer custom
10-layer custom
10-layer custom

10-layer custom

2.9C/W

Theta JC on bottom: 2.5C/W

Airflow

natural convection

natural convection

natural convection

1m/s forced airflow

1m/s forced airflow

Heat sink
no

no

yes

no

yes

12
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