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Importing ECAD

ODEB++ Import

° S O I arl a P C B | m p 0 rt S E I e Ct rl C al Select the campressed ODB ++ fle OF the ract folder of the uncompressed fles

¢ Compressed ODB++ File Import
CAD data through ODB++ | :

rrrrr
f- I Root folder for ODB++ files

I eS . |C:\SnIaria\SoIariaPCE\DDEH\test'\DDB Browise
° O n e CO m p ressed fi |e iS re ad G Layer files, 10 Dl files, 2 Component files

Laver Files

and automatically expanded | [

WIR3

into the folder structure.
» Folders with Layers, Drills
(defining vias) and

components are identified. | e
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Component Files
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« All components on both sides of the
board are imported.
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ery trace on every layeris
Imported.

« Traces and power and ground
planes are the primary lateral
heat transfer path.
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Importing ECA\D/M -

« Every via between every . o
layer is imported.
* The diameter of each via
IS Imported.
* Vias provide the major
heat transfer path through
the board thickness.
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Every layer and thickness is imported.

« If ECAD data was not imported, the Coverage checkbox can be checked
and a Percentage of metal can be defined. A smearing method is then
used to represent the metal for this layer.

« Layers can be manually added. This would be like a metal frame.

PCE Layers = £
_ _ Drefault Layer b aterial 0K
# Hame Thickness Type Material Coverage | Percentage | Color
1_|TOP 1.3999999 Conducting | Copper - |o H Tope F—
2 |Dielectric 1 | .0038504 |Dielectric FR-4 EPOXY/GLASS r 0 % Conducting
3 |7 1.3999999 Conducting Copper [ 0 " Dielectric Help
4 |Dielectric 3 | 004 Dielectric FR-4 EPOXY/GLASS r 0
5 |L6 1.399999¢|Conducting  |Copper - |o | Conducting material
& |Dielectric 5 | 0034803 |Dielectric FR-4 EPOXY/GLASS r 0 Copper - Add Layer
7 |LB 1.3999998| Conducting Copper N ] . )
& |Dielectric 7 | .028 Dielectric FR-4 EPOXY/GLASS r 0 SEEHEE L D Sse Delete Layer
9 |L4 1.3999998/Conducting  |Copper r 0 = 0.00r4
10 |Dielectric 9 | 0035984 |Dielectric FR-4 EPOXY/GLASS r 0 L ) Inssrt Layer
- Dielectric material
11 |L3 1.3999998| Conducting Copper N ]
12 |Dielectric 11| .004 Dielectric FR-4 EPOXY/GLASS r 0 FR-4 EPORY/GLA =
13 [L2 1.3999988|Conducting Copper B 0 Dielectric thickness
14 |Dielectric 13| 0038504 |Dielectric FR-4 EPOXY/GLASS r 0 IW
15 |BOTTOM 1.3999998| Conducting Copper N ]
16 |Plate 005 3D Layer FR-4 EPOXY/GLASS r 100
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Mapping Compone

included libr

* Thisis used to map imported

q

] ] 10_PIN_HDR 1DDEO0S256_2 ~ oK.
components to those in the SolariaPCB | =~
220UF_CAP_18v 50D "
40 PIN_H 3877011 ap
- 4 FIN COK BGATO0PCD.04
II r r BEO_RES BGATOOPCD.05 Help
. GR0B0_PGA BGA100PCD.06
7451508 BGA100PCL.04 Cancel
EPM72565_7 BGA100PCL.05
FUSE_HOLDER BGAIOOPHDCD.05
GRN_ORG_LED BGA100PHDCU.05 v IC
HOR_1 BGA100PLOCD. 04 M Cap
SPDT_SWITCH BGAI00PLDCD. 05 !
_DMUF_CaP BGA100PLOCD. 06 W Resistor
C1UF_CaP BGA100PLDCL.04 I Connector
BGA100PLOCLL05 ¥ Diode
5 W' Transigtor
EGA100FLD OB, 06 | VRt it
BGA1024PLDOE. 05 IV Transformer
BGA1089PCD.05 ¥ Inductor
BGA1089PCD.06 W Fegulator
BGA1089PCL .05
BGA1025PC0 06 ~| B ther
4 Leads 100 Leads
Mewt
Leads are under component
Leads are on 2 sides Auta Search
Horizontal pitch iz 059055
Wertical pitch is 0.1000000 Wertical pitch iz 059055

el R R Reiels Reile]
el R R Reiels Reile]
el R R Reiels Reile]
el R R R R el e
el R R R R el e
R DD
LRl eRsR ol eRs R eie]
DO DDD DD
DO DDD DD
el R R Reiels Reile]
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Other features that can\be

Add Thermal Contact

| Center Location Contact Side nK | |
3

« Thermal Contact — Board * [mdswener SIEI
attachment to chassis = . 0 o 23|‘
« Stiffener — Add rigidity to the S — —
PCB as well as heat transfer sl = o
« Surface Heat — Spread heat | e j
over part of the board O
« Cutout — Add a hole or a cutout P -
to the board e L__ =]
« Layer Plate — Add metal to the et Lovaton A ——
surface or internal to the board = R .  cious |
to enhance heat transfer el (T
’W Diameter
Laper .
[77op =]
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Other features that ca\n b

nnect
Tepe 1 r ToP
&+ Fi Plating Thickness 3 r Ly Add
. . .-, . - *, Filled : A L7
b VI aS I I I add |t|0 to  Unifiled o4 ! 'l: L5
j I l

Simple Air Flow =

those imported, thermal
vias can be added to . 2
help heat transfer into the =

" Top to Bottom

b O ard a Woedgelock Edge Contact = 4

Ok

{« Left to Right Add
Flow Width [above PCE] " PRight to Left

il 3

. . . Board Edge ™ Wedgslocks Exist PCE Side oK.
L AI r F I OW e COOI I n g al r ™ Left [~ Define edge temperature ; g::i Help

[~ Right Edge Temperature

flowing over the board e wedgelock width ]

. " Bottom Resistance @
can be simulated. C—
. E stension Width Thermal Contact
- Wedgelocks — Provide S nson vidh | —]

1117

edge coolin I m
- Wedgelock L h
o Distance from leftbottom edgelock Lengt
30 Layer —_—
|1BF'Iate ﬂ Distance from left/bottom
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View Entities

e

TOP

DIELECTRIC

SIG1

FNTRRpY g

DIELECTRIC

GMD

DIELECTRIC

VCC

DIELECTRIC

SIG2

= | oo |~ |

_|_|_|_|_|_|_|_|_|_|_|~§

DIELECTRIC

=1

BOTTOM
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Component Types
¥ ICs

v Capacitors

¥ Resistarg

v Connectors
¥ Diodes

W Tramsistors
v Test Points

[ Transformers
W Inductors
v Regulators

W' Draw labels

[~ Draw &l

v Draw B ackside Components

v Draw Frontside Components

| Components

= ]
[ Contact Set !
[ Stiffeners - Clear
[~ Wias Refresh
™ Surface Heat -
[~ Layer Plate
[ Cutout

v Draw Components by Tupe

You can define wha

t layer
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PCB Automatic I\/Iodgl

« Afull 3D model of the PCB is automatically generated.
« The dielectric layers are 3D solid elements
« 2D Plate elements represent metal layers IF ECAD data is NOT imported.
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Trace representation in S

 The board is first meshed exactly representing the PCB outline, components,
stiffeners, thermal contact areas, surface heat loads and other
geometry. Traces and vias do not influence the mesh. The user can define a
general mesh size constraint.

e After the board is meshed, for each metal layer, the traces crossing each
triangle in the mesh is thermally represented by three resistors. The metal
layer thickness, material and the width of every trace is used in the
calculations. This methodology gives an accurate trace representation yet
solution times are in minutes.
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Trace representation in S

The left picture below shows traces. The middle picture shows the thermal
resistors that represent them. The right picture shows them overlaid.

bsfufoh poyeges
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Via representation in So 3

* The location and diameter of every via is imported. The via plating
thickness and material and whether the via is filled or not is defined
by the user.

-
PCB Settings
General Viaz lThermaI] Geometr_l,l] Modell
ok
Yia plating thicknes: ooid Cancel

Wia diill diameter 02

* Filled " Unhlled

Flating material

|Coppel ﬂ

Fill material

|G-10 EPOx/GLASS LAMINZ ~ |
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Via representation in\SoI

* For each via, the software determines which meshed triangle it lies within. From the
ECAD file, the layers the via is electrically connected to is known. Using this
Information, thermal resistors connecting the nodes on the connected layers are
generated.
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S

Via representation in S/olé

Red dots are nodes, green lines are resistors
View has been stretched in the Z direction to better show the resistors.
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Post processingLN e

 View component Junction temperatures
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| Pdizs | Junction | Caze

[ Board [ ait] CB Res

103.36
92.85
113.98
107.38
145,84
144 67
83.01
34.61

98.76
90.85
111.58
104.33
90.87
89.67
8.0
83.61

9862
9092
111.01
10453
9116
838
76.82
81.89

.02
.02
a3
a3
9

9
B
3

. HefDes| Mame
Tabular summary of component Ty
12 BGA100PLDCD.OS 1
A U3 BGA1EPCD.06 2
4 BGATEPCD.06 2
emperatures Us  DIPIEPIW 1
g DIF1EP. 3w 1
7 DIP24P5SE. 3w i1
— 110 w1 ¥, | mlndu} El’ l:_|
- =
| Results.xt Notepai -
| File Edit Format View Help
Eoard name= PCB2 -
refDes Name Dissipation  Junction case Board Air case to Board Resistance
ul BGA100PCD. 05 103.386 98.7 98.62 0 .0
uz2 BGA100PLDCD. 05 1 92.85 90.85 90.92 ] .02
u3 BGAL16PCD. 06 2 113.98 111.58 111.01 0 .13
u4 BGALG6PCD. 06 2 107.38 104.98 104.59 0 .13
us DIP16P. 3W 1 145. 88 90,87 91.16 0 .9
ug DIP16P. 3W 1 144,67 89.67 £89.8 4] .9
u7 DIP24PSE. 3W .5 §9.01 78.01 76.82 [4] .6
ug DIP24PsSBE. 3w .5 94.61 B1.61 E1.89 0 .6
Board name= PCE3
RefDes Name Dissipation Junction Case Board Air Case to Board Resistance
ul BGALO0PCD. 05 2.1 115.34 110.51 110. 27 0 .02
uz2 BGALQO0PLDCD. 03 1 110. 84 108.84 108.9 0 .02
u3 BGA16PCD. 06 2 143.64 141.24 140. 54 [4] .13 =
ud BGAl6PCD. 06 2 148.19 145.7 145.51 0 .13
us DIP16P. 3w 1 170.45 115.45 116.77 0 .9
ug DIP16P. 3W 1 169.77 114.77 115.7 0 .9 .
7 DIPZ24PSBE. 3W .5 114.08 103.08 100.04 0 .6
ug DIPZ24PSB. 3W 5 112.63 101.63 98. 8B 0 .6
u9 DIP16P. 3w 2.3 284,55 158.05 155.43 4] .9
uio DIP16P. 3w 2.3 281.8 155.3 152.25 [4] .9
ull DIP16P. 3w 2.3 276.94 150.44 146. 96 0 .9
uiz DIP16P. 3W 2.3 284,85 158.35 156.11 0 .9
Board name= Boardl
refDes Name Dissipation  Junction case Board Alr Case to Board Resistance
uz2 EPM72565_7 5.6 58.89 246.01 246,01 0 0
u3 74AL508 1.2 232.08 226.68 226,66 4] .1
c2 _1UF_cap [4] 4] [4] 243.99 [4] 4]
c3 _1UF_cap 0 o] 0 242.98 0 o]
c4 _1UF_caAp 0 ] 0 217.39 0 o
[} _1uF_cap 0 0 0 246 0 0
7 _01uF_caP 0 0 0 244, B8 0 0
Lot} _01UF_caP 4] 0 4] 237.56 4] 0
9 O1UF_CAP [4] 4] [4] 209.13 [4] 4]
cl 220UF_CaP_16v O 4] 0 0 0 o]
Ccl0 OlUF_caP 0 o] 0 240.23 0 o]
R1 1K_RES 0 ] 0 176.14 0 o
ITAG 10_PIN_HDR 0 0 0 242.45 0 0
14 4_PIN_PWR_CON O 0 0 204,62 0 0
F1 FUSE_HOLDER 4] 0 4] 238.25 4] 0
Dl GRN_ORG_LED [4] 4] [4] 120.59 [4] 4]
s1 SPDT_SWITCH 0 0 0 88.57 0 0
15 HDR_1 0 ] 0 154.61 0 o
16 HDR_1 0 0 0 242,23 0 0
7 HDR_1 0 0 0 242,51 0 0
RO 560_RES 0 0 0 184.7 0 0
560_RES 4] 0 4] 4] 0

Board name= PCB2

refDes Name Dissipation  Junction
ul BGAL00PCD. 05 2 154,36
u2 BGAL00PLDCD. 05 1

4

case to Board Resistance

0

02
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Summary

« The ODB++ interface is seamless, simple and fast.

« Every trace, via, component and layer is imported.

« The board mesh is not influenced by the traces or vias but
every trace and every via is thermally represented at the
meshed triangle level.

« Traces and vias may add tens of thousands of thermal
resistors to the model but they are in parallel to those
representing the dielectric so the thermal model in the
solution is no larger.

* The resulting thermal model is 3D yet solves in minutes.
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Summary
=

« This model has five boards that were generated by
SolariaPCB and air flow along the side walls.
« It solved in 12 seconds using the Solaria GCG solver.
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