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Figure 1. Typical Exposed Pad Packages for Power ICs (Top View)
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Table 1. MATERIAL THERMAL CONDUCTIVITY PROPERTIES

Material Thermal Conductivity (W/mK)
Silicon 145
Mold Compound 0.7
Lead Frame 277
Die Attach Epoxy 2.4
Copper 388
FR4 PCB 0.35
SnAgCu Solder 57.3
63Sn37Pb Colder 50

Mold Compound

Die Pad IC Die Bonding Wire

2 Top Trace Patch

Quter Spreader Plane Solder

\

Bottom Trace Patch Inner Spreader Plane
Vias

Figure 2. Exposed Pad Package on PCB
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Figure 4. Equivalent Thermal Resistance Diagram of the Modified Two-resistor Model on a PCB
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Table 2. THERMAL CHARACTERISTICS
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Rating Symbol Value Unit

Thermal Resistance, Junction—to—Ambient Roia 30 °C/IW

Thermal Resistance, Junction—-to—Top—Case Roict 50 °C/IW

Thermal Resistance, Junction—to—Bottom—Case Roice 15 °C/wW

Thermal Resistance, Junction-to—Board Roir 15 °C/W

Thermal Resistance, Junction-to—Case Roeac 15 °C/W
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Figure 5. The Axisymmetric Model for Thermal Resistance of a PCB
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Figure 6. Thermal Resistance of 4-layer PCB to Ambient
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Figure 7. The Three Regions for Thermal Resistance of a PCB
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Figure 8. The Three Regions for Thermal Resistance of a PCB
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Figure 9. Thermal Resistance Ogp of 8-layer PCB with D/QFN5X5 Chip (Natural Air)
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APPENDIX A: ©@ga OF 6-LAYER PCB WITH D/QFN6X6 CHIP
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§- 70 g — X outer copper plane
[w] U
<60 —
g 5
£ %0 £
< <
a0 3
g 3
= a
o 30 T
20
10
0
20 40 60 80 100 120 140 160 20 40 60 80 100 120 140 160
Effective board size(mm) Effective board size(mm)
©p, vs Thermal Vias ©p, vs Copper Thickness
100 100
90 6-layer: All 10Z, 2X outer copper plane 90 2X outer copper plane, 5 vias
e N O V25 All B-layer 0.502
5 vias — All 6-layer 10Z
&0 10 vias &0 All 6-layer 1.50Z
§~ 20 s 2 () WS g 70 e A|| & -layer 202
[w] (W]
~— 60 = 60
-E 50 -E 50
< <
S 40 + 40
5 5
2 a
@ 30 & 30
20 20
10 10
0 0
20 140 160 20 60 100 120 140 160
Effective board size(mm) Effective board size(mm)
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APPENDIX B: @ga OF 6-LAYER PCB WITH D/QFN5X6 CHIP

Typical ©,,

100
90 — -layer. All 20Z, 3.5X outer copper plane, 5 vias 6-layer: All 202, 5 vias
1X outer copper plane
80 m—— 2X outer copper plane
4X outer copper plane
70 é- — X outer copper plane
[w]
60 < B0
5
50 -E 50
+
40 2 40
3
30 £ 30
20 20
10 10
20 40 60 80 100 120 140 160 20 40 60 80 100 120 140 160
Effective board size(mm) Effective board size(mm)
Oga VS Thermal Vias ©g, vs Copper Thickness
100 100
90 6-layer: All 102, 2X outer copper plane %0 2X outer copper plane, 5 vias
s N & W1 25 e Al| & -layer 0.502
— G AS e Al| G -layer 102
80 10 vias 80 All 6-layer 1.507
70 s 2 ) w28 g 70 e A|| G -layer 202
&)
60 <60
5
50 2 s0
T
40 T 40
3
30 &£ 30
20 20
10 10
0 0
20 40 60 80 100 120 140 160 20 40 60 80 100 120 140 160
Effective board size(mm) Effective board size(mm)
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APPENDIX C: @ga OF 8-LAYER PCB WITH D/QFN5X5 CHIP

Typical ©,,

€, vs Outer Copper Size

100
90 = B-layer. All 10Z, 3X outer copper plane, 9 vias 90 ‘\ 8-layer: All 102, 9 vias
) 1X outer copper plane
80 20 i = 2X outer copper plane
4X outer copper plane
70 é- 70 E — X outer copper plane
[w]
60 < B0
5
50 -E 50
+
40 2 40
3
30 £ 30
20 20
10 10
20 40 60 80 100 120 140 160 20 40 60 80 100 120 140 160
Effective board size(mm) Effective board size(mm)
Oga VS Thermal Vias ©g, vs Copper Thickness
100 100
90 8-layer: All 102, 2X outer copper plane %0 2X outer copper plane, 9 vias
s N & W1 25 e A| B -layer 0.502
— RS e A| B -layer 102
80 8 vias 80 All 8-layer 1.50Z
70 — 16 vias g 70 e A|| & -layer 202
&)
60 <60
5
50 2 s0
T
40 T 40
3
30 & 30
20 20
10 10
0 0
20 40 60 80 100 120 140 160 20 40 60 80 100 120 140 160
Effective board size(mm) Effective board size(mm)
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APPENDIX D: @ga OF 8-LAYER PCB WITH D/QFN3X3 CHIP

Typical ©,,

vs Quter Copper Size

8-layer: All 102, 9 vias
1X outer copper plane

m—— 2X outer copper plane
4X outer copper plane
— X outer copper plane

100 120 140 160

Effective board size(mm)

vs Copper Thickness

2X outer copper plane, 9 vias

= All 8-layer 0.50Z

= All 8-layer 10Z
All 8-layer 1.502

= All 8-layer 20Z

100 100
90 m— B -layer. All 102, 3X outer copper plane, 9 vias 90
80 80
70 R

[w]
60 < 80
3
50 -E 50
+
40 2 40
3

30 £ 30
20 20
10 10
0 0

20 40 60 80 100 120 140 160 20
Effective board size(mm)
Oga VS Thermal Vias
100 100
90 8-layer: All 10Z, 2X outer copper plane %0
=—No vias
—4 vias
80 8 vias 80
70 =16 vias g 70
&)
60 <60
5
50 2 s0
T
40 T 40
3

30 &£ 30

20 20

10 10
0 0
20 40 60 80 100 120 140 160 20

Effective board size(mm)
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