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Thermal/Mechanical Simulation:
EDA/CAD Tools

AutoCAD DXF
Cadence Allegro
Flomerics
Fluent
Gerber
Incases (old ComputerVision)
Intercept Encore PCB (old Xynetix)
Mentor Graphics BoardStation
Mentor Graphics MCMStation
PADS
PCAD
Protel
Tango Pro
VeriBest
Cadstar
Visula
A CR3000/CR5000




PCB Explorer/PCB Thermal

® PCB Place:

O thermal, vibration
plus, and solder simulation software)

® PCB Thermal: PCB
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PCB Place

: EDA CAD ,




PCB Place

seo0s¢ COMPONENT PLACEHENT seeoo:

Tr = COHPOMENT TYPE
IC: INTEGRATED CIRCUIT CP: CAPACITOR  RY: RELAY
T5: TRANSISTOR CL: COILS TR: TRANSFORHER
RS: RESISTOR DI: DIDDE HH: HOLEHOIULE
CH: STRAIGHT IN COMMECTOR  SH: SWITCH FL: FILTERS
CT: RIGHT AMGLE COMMECTOR  XT: CRYSTAL HC: HISCELL ANEOLS
SH = DUTLIME SHAPE {(C: CIRCLE 5: SMMRE R: RECTANGLE 0: OTHER}
RF = COUNTER-CLOCKWISE ROTATIONAL FREEDOH (DEGREES)
0: FREE 1: 0 & 180 2: 90 & 270  3: ND ROTATION
4; %0 5: 180 b 270
BS = BOARD SIDE {F: FRONT B: BACK)
PP = PREPLACEHENT (F: FIXED H: BOVABLE N: NOT PREPLACED}
ORN= ORIENTATION
AL} MMBER OF PRE-ASSIGHED ADJACENT CIOHPOMENTS

PART NAHE TY SH RF ES PP ORN ADJ OP-PHR X & Y LOCATIONCind

CAPACITOR-470PF HC
CAPACTTOR-0_O1UF HC
ECON-1
RESISTOR-4_7K
RESISTOR-4_7K
RESISTOR-4_7K
RESISTOR-4_7K
SIPRES—4 7K
SIPRES—4_7K
SIPRES—4_7K
SIPRES—4_7K
SIPRES-1K

SIPRES-1K

1.90%0  0.5685
5.7025 0,970
3.4000  0,1500
0,900  2.9000
1.6500  3.9750
1.3000  1.4750
0.4000  1.4250
4,3000 2,279
2,5500  2.2/0
13500  1.8750
1.3500 2,070
4,72500 0,950
2.5000 0,970
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PCB Thermal
- EDA CAD

JOB: PCB_DEROD 13:59:23 09/07/99

wea0a¢ THICKNESS GROUP oo
THICKNESS HESHED PLANE {in}

GRP LYR TYPE DIELECTRIC HATERIAL  COMDUCTING HATERIAL {in}

1 115 1 8 R4
10 DIEL 100X FR—4
95 2 90X FR-4
8 DIEL 100X FR—4
7 COND oOX
6 DIEL 100X FR4
5 COND OX
4 DIEL 100X FR-4
35 5 MXFrRA4
2 DIEL 100X FR4
15 b FR—4
£ BOTTOM =
2 12 COND OX
115 2 85% FR—+4
10 DIEL 100X FR—4
95 3 90X FR-4
8 DIEL 100X FR—4
7 COND oOX
& DIEL 100X FR-4
5 COND OX
4 DIEL 100X FR-4
35 b MNXFRA
2 DIEL 100X FR4
15 7 88X FR4
£ BOTTOM =

100% COPPER-ETP
o
9% COPPER-ETP
174
12X COPPERETP
0.0000

15% COPPER-ETP
o

10X COPPER-ETP
174

100% COPPER-ETP
o

100% COPPER-ETP
o
9 COPPER-ETP
174

12 COPPER-ETP

0.0000

TOTAL =
100% ALIMIMM-6061T6

TOTAL =

0,0098
0,0014
0.0574
0.0500
0.0014
0,0098
0.0014
0,0098
0,0014
0,0098
0.0014
0,0098
0,0014
0,0098
0.0014
0.1074
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PCB Thermal
PCB ; , :

JOB: PCB DEHD 14:33:44 09/07/99

se0ae¢ BIUNDARY CONDITION secae

1, COHHON B.C,
11, DIRECTION OF GRAVITY
12, AHBIENT TEMPERATURE
13. DISTANCE TO FRONT ADJACENT BOARD
14, DISTANCE TO BACK ADNJACENT BOARD
15, COMYECTION FORHULA

FRONT SIDE
21, CONYECTION B.C, HATURAL AIR COMVECTION
213, COMVECTION HEAT TRANSFER COEF

214, THERHAL COMDUCTIVITY OF AIR
215, WASS DENSITY OF AIR
216, SPECIFIC HEAT OF AIR
217, WISCOSITY OF AIR
22, NO RADIATION

BACK SIDE
31. CONYECTION B.C. HATURAL AIR COMYECTION
313, COMVECTION HEAT TRANSFER CDEF = DEFAULT
HIXED FLOW
314, THERMAL CONDUCTIVITY OF AIR = DEFAULT
315, HASS DENSITY OF AIR = DEFALT
316, SPECIFIC HEAT OF AIR = DEFALT
317, YISCOSITY OF AIR = DEFALLT
32. N0 PADIATION




PCB Thermal

Component thermal models

PCB_DEHD

15:19:03
09/07/93

I—I—I—I—I— :

< THERHAL COMPOMENT 18 5%
1, CONPONENT TYPE = (T {CHIP CARRIER)
2, TIENTIFIERS
21, PART NHE = 78001 521
22, FUNCTIONL NHE = 78001 521
23, PACKAGE TYPE NAHE = PLCCE?
24, WHUFICTIRER =
2, HILITARY 1,0,
3, CEMETRIC DATA
HIY SIZE = 08500 0800  0,2000 in
HOUNTING CLERRRHCE = 0.0100 in
4, POMER DISSIPATIONS
BAX. & HIN. DISSIPATIONS =  1.0000  0.1000 W
5, J-OASE THERHL RESISTANCES
REFERENCE 1-CASE = 50000 KA
RELATIVE J-TOP CASE = 0.7%8
FELATIVE JEOTTON CRGE. = 0,79%4
6. JBOKRD THRWL RESISTAME = 15,2947 KA
7. EFFECTIVE BODY THERWL CONDUCTIVITIES
PLAWR (1Y) DIRECTIN = 14,4030 WK
Z-DIRECTION OF TOP HALF = 05787 WK
ZDIRECTION OF BOTTOH HALF = 3.4%6 WK
8, INTERCONMECT THERWAL RESISTAMCE
CASE TO BOGRD = 15,0000 KA 'l'..'|'-|-

9, ALLOWARLE HAX, JUNCTION TEMPERATURES

\)
|

LOW & HIGH LEVEL = 110,000 15,0000 C "
10, OTHER m"fpmnss % -'J'..n""
101, RADIATION EHISSIVITY = 0850 'I-_ - .J
102, S5 = 0,000 K iy M il
103, SPECIFIC HEAT = 1900,0000 IKg.K iy 1y, i
o = g

o

0\



PCB Thermal

oo THERHAL COHPOMENT eccac

PHL = REFERENCE POMER LEVEL

PHE = REFERENCE POWER({H>

P = POMER: FACTOR (X OF REFERENCE POMER)

BCL = BOARD COMTACT LOCATION OF COMMECTING HATERIAL
0: BOARD SURFACE  1: BOARD HIDPLAMNE

PEC = PERCENTAGE(X} OF BOTTOH CASE AREA CONTACTED TO THE BOARD

CON = THERHAL CONDUCTIVITY( MW/m.K } OF CONTACT LAYER

HIC = CONYECTION HEAT TRANSFER COEFFICIENT { W/w"2.K )

H5A = SURFACE ARER INCREASE BY HEAT SIMK (X OF TOP CASE} IF COMYECTION
HEAT SIMK THERHAL RESISTANCE{K/M} IF COMDUCTION

HST = HEAT SIMK EMD TEHPERATURECC} IF CONDUCTION TO KMOMN TEHPERATURE
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PCB Thermal
- PCB

EDIT COLOR

wocese TENPERATURE(C) INFORHATION recese
APPLIED COHPONENT
PART NAHE POMER ~ JAMC

CAPACTTOR-470PF 0,000

CAPACITOR-O_OLIF 0,000

ECON-1 0,000

RESISTOR-4_7K 0,000

RESISTOR-4_7K 0,000

RESISTOR-4_7K 0,000

RESISTOR-4_7K

SIPRES—4_7K 0.280 82,73 73.06 79,45
SIPRES—_7K 0,300 83,89 73.84 80,37
SIPRES—4_7K 104,32 91.71 93,68
SIPRES—_7K 0.0 102,16 89,93 91.46
SIPRES-1K Mm.B0 65D 73,11
SIPRES-1K 0,290 75,13 65,38 72,18
DIPRES-33 0.400 81,52 79,40 79,59
DIPRES-33 97.27 95,07 95,40
DIPRES-33 0400 76,25 73,16 73,34
SIPRES—4 7K 0.250 B7.17 77,591 84.49
TERHINATOR-33 109.68 76,86 96,44
TERHINATOR-33 107.01 /5,20 93,65
#4F00_SOIC-1 9,82 90,90 89,15
#4F11_S0IC 3,87 7212 72,47
#4F00_SOIC-1 9,98 91.06 89,728
#4F11_S0IC 119.65 111,58 112,42
#4F10_S0IC 65,44 64,68 6504
#4F10_S0IC b7.B5 6b.34 66,71
74F08_S0IC 72,44 7089 71.32
74F08_SOIC .4 72,84 73,30
#4F11_S0IC .86 3.3 73.72
7#4F11_S0IC 79,80 78,00 78,42
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