Digitalni Elektronski Sistemi

Nacrtovanje tiskanega vezja
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PloSca tiskanega vezja

» izolativen material prevlecen z bakreno folijo

FR-4 (vitroplast), steklena vlakna+epoksi
» Stevilo bakrenih plasti:
enoplastna — majhna vezja, analogna, domaca izdelava

dvoplastna — najbolj razsirjena, poceni
vecplastna — zahtevna digitalna vezja, narejena z lepljenjem

zgornja plast
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Nacrtovanje tiskanega vezja

» Orodja za racunalnisko podprto nacrtovanje : Altium, Eagle, KiCad...
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Risanje sheme - KiCAD

1.

A I

Dodaj na list simbole elementov (tipka A) in napajanje (P).
Simbol zavrtimo s tipko R, zrcalimo z X ali Y in premikamo z M oz. G.

Doloci imena in vrednosti posameznih elementov (U, V) ali izberi avtomatsko
Narisi povezave (W), spoje (J) in oznake (L).

Preveri shemo (Electrical Rules Check) in popravi napake.

Doloci ohisSja elementov (Assign PCB Footprints).
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1. Shematski simboli

IME SIMBOLA Choose Symbol (17041 items loaded)
letvica - Conn_ 01x06 Q o
upor R |
tipka :SW_Push ltem [ 1
“ Connector_Generic G 7 |
Conn_01x06 3 5
“ Connector C 4
Conn_01x06_Fernale G 5
Conn_01x06_Male G o)
w Connector_Generic_MountingPin G
—oenereTRETEnS Conn_01x06
Conn_01x06_MountingPin 3
[] e [] [ ] []
2. Simbolom doloc¢imo imena (in vrednosti)
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3. Povezave — slabo

» v digitalnih shemabh je veliko povezav !
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3. Povezave — dobro

» signale poimenujemo in ne povezujemo direktno

Vee VCC
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4. preverjanje sheme

» Electrical rules check preveri pravila risanja sheme
nepovezani signali, kratek stik izhodov, povezave napajanja...

VCC VCC VCC cC
\ },\‘ 1\
SW2 ] sw3 SW1 SwW1
Sw_Push o SW_Push SW_FPush _.ﬂ'_F'ush
t2 t3 t1 1 t1 1
t2 2| t2 2|
Ez E3 21 S PWR_FLAG —5—3 1| J1
’éf— Conn_[]lx[)ﬁ it L | con
D'e s
vee <84 | PWR_FLAG g_ﬁu_
VCC
GND GND GND GND

napajanje oznacimo s PWR_FLAG,
nepovezane prikljucke pa z X



5. Dolocitev ohiSij elementov

Symbel : Footprint Assignments

1 JlL - Conn_01x06 Connector_PinHeader 2.54mm:PinHeader 1x06 F2.54mm Verti
2 Rl - R : Resistor SMD:R 0805_20l2Metric

3 RZ - B : Besistor_ SMD:R 0805_201:2Metric

4 R3 - B : BResistor_ SMD:R 0805_201:2Metric

5 SWl - SW_Push : Button_Switch THT:5W_FUSH &mm HS5mm

(¢ SW2 - 5W_Push : Button_ Switch_THT:5W_PUSH_&mm_HSmm

7 SH3 - SW_Push : Button Switch THT:5W_PUSH &mm HSmm

w5 Footprint: Button_Switch_THT:SW_PUSH_6mm_H5mm — | X

S Q Q Q Q ‘! ‘ Grid: 2,5400 mm (0,1000 in)

~ | Zoom Auto

SW_PUSH_6mm_H5mm

< >

REF™ Status: Rotation Footprint: SW_PUSH_6mm_H5mm
SW_PUSH_&mm_H3mm Attributes: 0 3D-Shape: S{KICAD6_3DMODEL_DIR}/Button_Switch_THT.3dshapes/SW_PLSH_B6rmm_H53mm.wrl

L Z10,66 X 12,7000 Y -2,5400 dx 12,7000 dy -2,5400 dist 12,9515 grid X 2,5400 Y 2,5400 mm

&
7
g
9
10
11
1z
13
14

Filtered Footprints

Button_Switch SMD:
Button Switch SMD:
Button_ Switch SMD:
Button Switch SMD:
Button Switch SMD:
Button_Switch_ SMD:
Button_Switch SMD:
Button Switch SMD:
Button_ Switch SMD:
Button Switch SMD:
Button Switch SMD:
Button_Switch_ THT:
Button_Switch THT:
Button Switch THI:

SW_Push 1P1T NO Ve:
SW_SPST_B35-1000
SW_SPST_B3SL-1002P
SW_SPST_B3SL-1022P
SW_SEST_B3U-1000F
SW_SPST_B3U-1000B-
SW_SPST_B3U-3000F
SW_SPST_B3U-3000P-I
SW_SPST_CK_RS282G0!
SW_SEST_FSMSM
SW_SPST_TL3342
SW_MEC SGTHS
SW_PUSH émm H4.3mm
SW_PUSH_émm HSmm



Dimenzije elektronskih komponent

Enote: mm ali mils (1/1000"), 1mm = 39.37 mils

razmak 100 mils (2.54 mm) razmak 0.5 mm (19.7 mils)
» povezave 10-20 mils » povezave 8-12 mils
» izvrtine 0.6-1 mm

0.014,
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Oblikovanje tiskanega vezja

1. razmestitev elementov in dolocitev robov
2. nastavitev lastnosti povezav

3. povezovanje (route) in preverjanje pravil
4. izvoz proizvodnih datotek (gerber)




2. nastavitev lastnosti povezav

» uposStevamo lastnosti vezja in DRC za Lingva panele

proizvodne tehnologije Min. debelina povezave: 8 mil
. . Min. odmik: 3 mil
» Na pajalne povezave mocnejse Min. odmik od roba: 4 mil

Min. premer luknje: 0,3 mm
Min, premer pada/fvie: 0,6 mm
Min, razmak med lukrmjami: 5 mil

Board Setup
[=- Board Stackup MNet Class Clearance | Track Width Via Size Via Hole uVia Size uVia Hole DP Width DP Gap
EDEF# Editor Layers Default 0.2 mm 0,25 mm 1,0 mim 0.6 mm 0.3 mm 0.1 mm 0,2 mm 0,23 mm
- Physical Stackup
 Board Finish por  [02mm  [05mm  [ldmm __ [08mm _ [03mm _ [0lmm _ [02mm _ [025mm |
- Solder Mask/Paste
[=]- Text & Graphics
- Defaults
- Text Variables =
_ + =
= Design Rules
- Constraints Filter Nets
- Pre-defined Sizes i Net Net Class
.. Net Classes EiErE L ¥ Default
- Custom Rules Met name filter: It Default
- Yiolation 5 i
iclation Severity /t2 Default
Show All Mets Apply Filters 3 Default
GMD pwr
Net-(D1-Pad2) Default




3. povezovanje

» avtomatsko ali rocno (KiCAD)

» strategija: na eni plasti povezave pretezno v eni smeri




4. izvoz proizvodnih datotek

» datoteke za posamezne plasti + izvrtine

» standarden format: gerber, drill

Plot

Plot format: | Gerber

Include Layers

] F.Cu

[ B.Cu
[JF.Adhesive
[JB.Adhesive
[~] F.Paste

[#] B.Paste
F.Silkscreen
[#] B.Silkscreen
] F.Mask

] B.Mask
[JUser.Drawings
[J User.Comments
[JUser.Ecol
[JUser.Eco2

[ Edge.Cuts
[]Margin
[JF.Courtyard
[JB.Courtyard

e

Output Messages

Show: ] All

Run DRC...

Output directory:

General Options
[JPlot border and title black

[ Plot footprint values

Plot reference designators

[ Force plotting of invisible values / refs
[1Plot Edge.Cuts on all layers

[ Sketch pads on fabrication layers

[] Do not tent vias

Gerber Options

[ Use Protel filename extensions
Generate Gerber job file

[] Subtract soldermask from silkscreen

] Errors n Wamings n [~ Actions

|
Drill marks: MNone
Scaling: 1:1
Plot mode: Filled

[J Use drill/place file origin
Mirrored plot
MNegative plot

Check zone fills before pletting

Coordinate format: | 4.6, unit mm ~
Usze extended X2 format (recommended)
Include netlist attributes

[] Disable aperture macros (not recommended)

Infos Save...

Plot Close

Generate Drill Files...

M48

; DRILL file {KiCad (6.0.1)} date

; FORMAT={-:-/ absolute / inch / decimal}
: #@! TF.CreationDate,2022-01-26

: #@! TF.FileFunction,Plated,1,2,PTH
FMAT,2

INCH

; #@! TA.AperFunction,Plated,PTH,ViaDrill
T1CO0.0276

; #@! TA.AperFunction,Plated,PTH,Comp
T2C0.0394

%

G90

GO05

T1

X8.17Y-4.5

X8.8066Y-4.25

T2

X7.1006Y-4.9

X7.2006Y-4.9

X7.3006Y-4.9

X7.4006Y-4.9

X7.5006Y-4.9



