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The achievement of Gerber files in TANGO pcb is laborious. There are a lot of buttons and

options but help informations are few.

This material completes our tutorial concerning the implementation of TANGO on current

Windows systems.

Open the Output/Apertures window.

DUTPUT APERTURES - ASSIGN APERTURES AND TOODLS

Automatic

. Descrfissign fipertures/Tools

Clear Apertures-Tools

SMask Swell 16
PsG Swell 5
Drl Sym Size [80
Draw fiperture Dia |10
O PadsVia Holes

#Draw Thermals

# Draw Mtg Holes Tygts/Drl Syms

Manuwal
i . Describe Apertures | Describe Tools |
] [ braw | (D10 |
| Description————py - L .
I — (o | D11
LINE_004 —_— .
'LINE_0G8 | S-Magk | |
'LINE_010 : 4
LINE_012 | | Plane || |
LINE_014 - - :
LINE_016 (Thermet|| |
LINE_620 : 1
'LINE_026 | Brd—Sym |
LINE_630 .
LINE_040 O | Teel |

O ] Cancel

o ——

Press Clear/Apertures/Tools button and confirm the action. Select Draw Thermals and Draw

Mtg Holes. Press Desc/Assign Apertu

When Draw Aperture Dia is O change

rtes/Tools button.

the value in 2...10 range.

Press button Desc/Assign Apertures/Tools and OK.
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Open Output/CAM window.

OUTPUT CAM — DEFINE CaM FILES

Enable desired layerssitems———  Qutput Path b |
ETDP CMid 7 5 Board _ CAM File Queue-
ﬁ-Buttum 1Mid 8 :._!CDHTIS Filename Ext |TﬁIP . IR e

P T Silk ODrill D , | [N
I s Wy X Offset [® i 4404ETHB . BOT
OGround (B Silk JKeepout - _' 4404ETHE . PWR
OMid 1 OT SMask OTitle Y Offset I_EJ i 4404ETHB .GND |
COMid 2 OB SMask ®Thru Pad — 4404ETHB . SLK

e SR S P/G Suell [5 4404ETHB . SMK
OMid 4 OB Assy ON/C Drill SMask Swell |5 | 4404ETHB . PAD
Mid 5 OT Paste téd 4404ETHE .ML1
CMid 6 B Paste DriSym Size 60 |
Options [ Add | [Delete |
OMirror [CRef Des [Types . : r . |
Pad~Via Holes Values Set Language Options : Cancel : |

In CAM File Queue there are 12 Gerber files about which there are few help informations. The
first four are intuitive. TOP layer including trails, Board geometric outline, Thru Pads and Vias.
As the bottom layer BOT. PWR and GND are the intermediate power supply layers.

The Gerber 374D files’ aim is the achievement of PCB boards with metallized holes. Top and
bottom copper layers are ussualy used.

The top copper layer TOP including trails, pads and vias.

The bottom copper layer BOT including trails, pads and vias.

The solder mask SMT of TOP layer, including pads’ surfaces.

The solder mask SMB of BOT layer, including pads’ surfaces.

The board’s geometric outline BRD.

The NCD file defines the coordinates and diameters of the holes (drills).

Observation: In the case of small and medium series it is useful the components’ mask
including the components’ geometric outlines and names.

Our solution is to Delete all existing files and to redefine only the files we are interested in:

In Filename Ext write TOP. Select Top, ThruPads, Vias. Press Add.
In Filename Ext write BOT. Select Bot, ThruPads, Vias. Press Add.
In Filename Ext write SMT. Select TSMask, ThruPads. Press Add.
In Filename Ext write SMB. Select BSMask, ThruPads. Press Add.
In Filename Ext write BRD. Select Board. Press Add.

In Filename Ext write NCD. Select N/C Drill. Press Add.

In case the component’s mask is needed, type IMK in In Filename Ext. Select T Silk, Ref Des.
Press Add.



The Output/CAM window shows as follows. Only files marked with an asterix will be saved.

OUTPUT CAM - DEFINE CaAM FILES

‘Enable desired layerssitems———  putput pﬁth| |

= Top COMid 7 = Board

(1Bottom (©Mid 8 [ Conns Filename Ext|TOP | l
[ Power OT Silk  ODrill Dwg ¥ Dl‘i‘setD » MP3 2.BOT
OGround OB Silk O Keepout * MP3_2.SMT |
oMid 1 OT SMask OTitle Y Offset |© = MP3 2.5 || |
(Mid 2 B SMask ®Thru Pads P/G Suell[S ] £ g}g:gg

OMid 3 OT Assy ®Vias =

OMid 4 OB fAssy ON/C Drill SMask Swell T‘

OMid 5  OT Paste L]
CMid 6 OB Paste DriSym Size |60 N

Options " Add ‘Delete | s

COMirror CORef Des [OTypes - . —_—
rPad-Via Holes Olalues |Sf:t Language Options | Cancel

Press Set Language Options button.

DUTPUT CAM - DEFINE CAM FILES

OUTPUT CAM — SET LANGUAGE OPTIONS

Thotoplotter Options M-/C Drill Options

Units Format- Units Lode——— ro Suppression
& Inches wd.4 & Inches —EIn Odd o Trailing
oMetric 09.3 oMetric o ASCIT Even o Lead ing

®ASCII Mone & None

0651 wrapertures

OR Cancel E.}
-_r___.._ mememe e e e e - ' '
COMirror [CORef Des [COTypes
rPad-Via Holes OValues Jet Language Options

Select ASCII None and None. Press OK. Thus, the .NCD file becomes a text file.
Press the OK button of Output/CAM window. The files are saved in TANGO directory.
We need another text file: apertures containing the photoploter’s light spot dimensions. Select

Output/Reports. Select only Aperture Informations and press OK. The file with .REP extension is
saved in the same director as the main board .PCB file.



Viewing the Gerber files

In File Load select Photoplot.

FILE LODAD
File C:\BOARDNMP3_2 | List 0K

Load :
L} PCB ©Block w®Photoplot oDXF Cancel

Observation: TANGO is implemented with DosBox 0.74, see our tutorial. The virtual disc C:\ is
the real path D:\TANGO.

Press List button, select the virtual C:/ disk and get the list of the Gerber files that interest us.

FILE LOAD

Ealey File[C:\MP3_Z.x |

MP3_2.BOT
MP3_Z.BRD
MP3_2Z.NCD
MP3_2.SMB |
MP3_2.SMT
?3;2 T 0K ‘ Cancel J

<BOARD> gn

Select top layer MP3_2.TOP, press OK and return to File Load window.

File [C:\MP3_2.TOP | | List | OK E!

Load
{o PCB <©Block @Photoplot o©DXF ‘ Cancel

Finally press OK. The MP3_2.TOP file is as follows.


http://www.acdcelectronics.ro/tango_sch_pcb_win_7_english.pdf

IEEM Press <Left> or <E =r the line endpoint to be mouwed.

There are two files that can be viewed with Notepad. The drilling .NCD file is as follows:

| MP3_2.NCD - Note

File Edit Format Wiew Help

M4 8

INCH
TO1FO0500CO. 020
TO2ZF00s00C0. 036
TO3FO0500CO. 039
TO4FO0500C0. 059
TO5FO00500CO. 079
TO6FO0500CO. 099
TO7FO0500C0. 118
TOBFOO500CD. 126
5

TO1
X+163250v+117370
HX+164370v+123500
Y+121870
¥Y+115500
X+164750v+126370
HXH164870v+117120
X+165120v+111750
¥Y+128620

The Aperture Information .REP looks like this:
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" | MP3_2.REP - Notepad

File Edit Format View Help
|

Aperture Information MP3_2.PCE

Aperture and Tool Descriptions

Code  shape x iy Hole Type  Comment

D10 Ellipse 002 002 000 BEoth Ellipse x_002 ¥_002 000 FD

D11 Ellipse 004 004 000 Eoth Ellipse x_004 ¥_004 _DDD FD
D12 Ellipse 008 008 000 Eoth Ellipse X _008 y_008 H_000 FD
D13 Ellipse 010 010 000 Both Ellipse Xx_010 Y_010 H_00O FD
D14 Ellipse 018 018 000 Both Ellipse X _018 v_018 H_000 FD
D15 Ellipse 020 020 000 BEoth Ellipse x_020 v_020 H_000 FD
D16 Ellipse 024 024 000 Both Ellipse x_024 v_024 H_000 FD
D17 Ellipse 030 030 000 Both Ellipse x_030 ¥_030 H_00O FD
D18 Ellipse 040 040 000 BEoth Ellipse X _040 v_040 H_000 FD
D19 Ellipse 050 050 000 Eoth Ellipse x_050 ¥_050 H_000 FD
D20 Ellipse 0OBO 0BO 000 Eoth Ellipse x_080 y_080 H_000 FD
D21 Ellipse 062 062 000 Flash Ellipse x_062 Y_062 H_000 FL
D22 Ellipse 046 048 000 Flash Ellipse x_046 v_046 H_000 FL
D23 Ellipse 082 082 000 Flash Ellipse x_082 v_082 H_000 FL
D24 Ellipse 066 066 000 Flash Ellipse x_066 v_066 H_000 FL
D25 Ellipse 0B& 086 000 Flash Ellipse x_086 v_086 H_000 FL
D26 Ellipse 070 070 000 Flash Ellipse x_070 ¥_070 H_000 FL

—_—— - o o e - ! —_— e ] o ~Aa -

The Gerber informations are saved in PCB.DFN file.

Gerber files preparation for boards achievement

The achievement of double layers boards with metallized holes requires at least 7 Gerber files.
The components’ mask is sometime useful and increases this number to 8.

TANGO pcb ensures four layers including the intermediate copper power supply layers PWR
and GND.

The Gerber files with TOP and BOT extension do not explicitly declare that realy are the top or
bottom layers, the extensions being subjectiv defined by the designer. To clarify this it is useful
to write some texts on these layers for ex. the product name. On the bottom layer the text is
reversed written.

Archive the Gerber files. Send the archive to specialized companies in manufacturing electronic
circuits boards. It is very important to communicate. The put in practice observations of these
specialist will certainly improve the quality of the electronic circuit boards.
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