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* Applying such high temperature long enough to achieve adherence of
solder to the oxidized surface causes the wire bonds inside ICs to degrade
to an extent that would require decades of product use. The phenomenon
is known as the “purple plague”

--Jim Smith, president of Electronics Manufacturing Sciences Inc
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« MEALH(ZVE XKk = 386.4 W/(m.K))
. Convectlon coefficienth = 10 W/(mA 2 .K)
« AINZEP =10 W
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Temp (Celsius)

6,407.97

I 6,404.90

_ 65401.84

- 639571
_ 65,392.64

.~ 6,38957

_ 5,386.51
. 65,383.44

_ 6,380.38

6,377.31
6,374.24
6,371.18



Bt RES

Al RN ZEP =05 W

Temp (Celsius)
345.75
_ 34560
_ 34545
_ 34529
_ 34514
344.99
! 34483

. 344.68

L 34453

34437

344.22

344.07



Bt RES

.« FBES A

« MEALH(ZVE XKk = 386.4 W/(m.K))
« Convection coefficient h = 10 W/(m~ 2.K)
« BTNEP = 35W
- Y95 mE = 30°C
« REEFR = 3 sec
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Bt RES

280.00
260.00
240.00
220.00
200.00
180.00
160.00

140.00

Temp (Celsius)

120,00

100.00

80.00

60.00

40.00

20.00

0.30 0.64

1.38

1.82

R ()

2.46

3.00

3.54
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* Inside a microprochip stock
image. Image of abstract -
80701633 (dreamstime.com)
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https://www.dreamstime.com/stock-photo-inside-microprochip-microchip-microcontroller-silicon-crystal-close-up-image80701633
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« Temperature range (operating):

-40°C~85°C

« Size: body--7*7*1(mm)
leg—1.3*0.38*0.15(mm)

- BREHEEM R R TQFP

PIM 1 IDENTIFIER
fnoannnn |
PIN 1 o =4 I
“3 5:* Bl E
i ="'

TITTI00T .

- ] —

——— [} ————

Motes:

1. This package conforms to JEDEC reference M5-026, Variation ABA.

2. Dimensions D1 and E1 do not include mold protrusion. Allowable
protrusion is 0.25mm per side. Dimensions D' and E1 are maximum
plastic body size dimensions including mold mismatch.

3. Lead coplanarity is 0.10mm maximurm.

L
COMMON DIMENSIONS
[Unit of measure = mm)
SYMBOL MIN NOM MAX NOTE
A 1.20
Al 0.05 0.15
A2 0.95 1.00 1.05
D 875 9.00 9.25
D 6.90 7.00 FAL Mate 2
E 875 9.00 9.25
E1 6.90 7.00 7.0 Mate 2
B 030 - 0.45
C 0.09 0.20
L 045 0.75
-] 0.BOTYP
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TQFP: thin quad flat
package

Name Typical TQFP
Comments Thin Quad Flat Packag
Density 2000 kg/m~3
Specific heat 800 J/(kg*K)
Conductivity type |sotropic
Thermal conductivity 0.2 W/(m*K)
Electrical conductivity Dielectric
Radiation properties O

- Melting temperature

Temperature 1688.2 K
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Semiconductor:
silicon

|Therma| conductivity

Temperature Thermal conductivity
300 W/(m*K)

10K 2300 W/(m*K)

20K 5000 W/m*K)
40K 3500 W/m*K)
80 K 1340 WAm*K)

150 K 410 WI(m*K)
200 K 260 Wi(m*K)
300 K 150 W/(m*K)
400 K 99 W/(m*K)

600 K 62 Wi(m*K)
800 K 42 Wiim*K)
1000 K 31 Wim*K)

1688.2 K 26 W/(m*K)

Name
Comments
Density
Specific heat
Conductivity type
Thermal conductivity
Electrical conductivity
Radiation properties
7 Melting temperature
Temperature

Silicon

2330 kg/m*3
(Table)
Isotropic
(Table)

Dielectric
O

1688.2 K




Property:

Thermal conductivity v
Temperature Thermal conductivity
_ 16200 W/(m*K)
10K 24000 W/(m*K)
20K 10800 W/(m*K)
40K 2170 W/(m*K)

80K 560 W/(m*K)

150 K 429 W/(m*K)

200 K 413 W/(m*K)

300K 401 WI(m*K)

400 K 393 W/(m*K)

600 K 379 WI(m*K)

800K 366 W/(m*K)

1000 K 352 WI(m*K)

1356.2 K 327 WI(m*K)

copper

2ari04

28,00

2837

=3

88010
Temperasae.

0 e

PN

Comments

Density

Specific heat

Conductivity type

Thermal conductivity

Electrical conductivity

Resistivity

Radiation properties
= Melting temperature
Temperature

R oy T

8960 kg/m"3
(Table)
Isotropic
(Table)
Conductor

(Table)
O

1356.2 K
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Name

Comments

Density

Specific heat

Conductivity type

Thermal conductivity in X
Thermal conductivity in 'Y
Thermal conductivity in Z
Electrical conductivity in X
Electrical conductivity in Y
Electrical conductivity in Z
Radiation properties

1 Melting temperature
Temperature

Connector

Typical Connector

2000 kg/m~3
400 J/(kg*K)
Orthotropic

5 W/(m*K)

5 W/(m*K)
20 W/(m*K)
Dielectric
Dielectric

Dielectric
O

1688.2 K
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efnperature (Solid) [°C]

CutPlot 2: contours










'2335

emperature (Solid) [*C]

Surface Plot 2: contours




transient










117.56 Pa
0.00023999999 m*3/s  108.74 Pa
0.00047999999 mA3/s  98.949997 Pa
0.00072000001 mA3/s  85.330002 Pa
0.00095999998 m"3/s  64.760002 Pa
0.0012000001 m"3/s  44.77 Pa

Volume flow rate Pressure difference

MR T A

/\\\H*E

Env temp: 350 C
Property

Fan d:5 cm Name
Comments
Fan Type

Set up reference density
Reference density
Mass/Volume flow rate
Value

Rotor speed

Outer diameter

Hub diameter

Direction of rotation

Value
BW05010012BH

Axial

1.2 kg/m”3
Volume flow rate
(Table)
680.67841 rad/s
0.050000001 m
0.02m
Clockwise



Fan surface
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emperature (Salid) [*C]

Cut Plot 3 contours










efnperature (Solid) [°C]

Surface Plot 2: contours




Transient t = 809s

 With minimum mesh size
=0.03

B B e
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= lransient and stable

Discussion Material matters a lot

s Surface rate are too high
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Silicon chip can stay under
appropriate temperature.

Internal temperature seems close
in both cases.

Considering the transient
simulation, it seems hard to really
damage the chip.
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* https://www.eetimes.com/soldering-practices-are-insane/
* https://reurl.cc/Nr4Zlx
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