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ᾪӐḆ  
ᾪӐ Ӣ ѡ ᵂ῏ Ḇ  

1.0 2013.06.20 Ḉ  ỞᾪӐ 

1.1 2013.08.01 Ḉ  

A. 2.1-1 ὰ⁴ḆḂȲ ῶ 2.1-1ȴ 

B. 2.2-1 ὰ⁴ḆḂȲ ῶ 2.2-1ȴ 

C. 2.3-1 ὰ⁴ḆḂȲ ῶ 2.3-1ȴ 

1.2 2013.09.03 Ḉ  

A. 2.1-1Ȳ ҒӴ ȴ 

B. 2.2-1Ȳ ҒӴ ȴ 

C. 2.3-1Ȳ ҒӴ ȴ 

D. 4.5 Ȳ PCB ḂⱢPCB ᵑ

ȴ 

2.0 2013.10.04 Ḉ  

A. ῶ 3-2Ȳʵ̱ Loss tangentȲ0.021ḂⱢ

0.0021ȷ0.027ḂⱢ 0.0027ȴ 

B. Mechanical 1 ḂⱢ Keepout (KO)Ȳ

Mechanical 2 ḂⱢ Mechanical 1(ME)ȴ 

C. ᶮэ Ḇ Ȳ э Њ

ц эẞכᶮ Њ ȴ 

D. Ṯ Ḇ Ȳ Ṯ ϯ Њ

ȴ 

E. Ғ  AȲ PCBe ᶝ П Altium 

ứѠᾎ ȴ 

3.0 2013.12.05 Ḉ  

A. Ғ 4.1.2 Ȳ Ȳ Ғ

4.1.3 Ȳ ṓ ȴ 

B.   AȲ PCBe ᶝ П Altium 

ứѠᾎ Ȳ Ẕ ᴟ ᾼњҌ ѱМї 

PCB ᵂ Altium ṿӣ῏њҌ ȴ 

C. 4.3.1 Ȳ Ḇ֤Ȳ э Њ

Ḃכҵ   э Њ ȴ 

D. 4.4 ȲṮ Ȳ Ғ Ὑцᾃ Ṷ

ȴ 

E. 4.5.2 Ȳ ᵑ Ȳ - Ḃכ_ ȴ 

F. 4.6.1 Ȳ ḂứᴯэҬ Ɫ NPTHȲ

Ғ  KO.H.2 ứᴯэ ἤⱢ NPTHȴ 

3.1 2014.02.11 Ḉ  

A. 4.1.2ц 4.2.2 Ȳ ẞ  Њ

=0.22mmȲ ӔⱢ FR4ὰ=0.22mmȲROὰ

=0.17mmȴ 

3.2 2014.06.12 Ḉ  A. 4.6.1 (b)Ȳ ḂȲḂⱢ Ẕ҃ḕϚ Л
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ϱכᶮ ȴ 

B. 4.6.2 Ȳ ҒѝֿȲҵ ME1Ȳ

ᾘ ᶮכ KO ȲẒ῏ 1.5 mmȴ 

C. Ḃ 4.6.2 Ȳ Ғ PCB ᴯ ᾼ

еהȴ 

4.0 2015.03.20 Ḉ  

A. Ғг ὰ ȴ 

B. RO4003Ḃכ RO4003Cȴ 

C. Mechanical 1 Ḃכ Mechanicalȴ 

D. о  Au Ḃכ Ni/Auȴ 

4.1 2016.03.15 Ḉ  
A.  2.4 ȲRO4003C ὰ⁴Ḇ ȲӦ 0.73 mm 

ḂⱢ 0.81 mmȴ 

5.0 2017.12.19 Ḉ  

A. ᵔ  FR4 г ὰ ȴ 

B.  RO-FR4 ֥ҳ ὰ ȴ 

C. 4.1.2 Ȳц 4.2.2 Ȳ ẞ  Њ

(FR4) = 0.22mmḂ0.18 כ mmȴ 

D. 4.1.2 Ȳц 4.5.1 Ȳѝֿ Њ  = 

2.0 mmḂ0.15 כ mmȴ 

6.0 2019.04 Ḉ  
A. Ғ Ȳ v > < = ȴ 

B. ѱМїȲḆ֤Ɫҙ Мїȴ 

7.0 2020.01 Ḉ  A. Ḇ֤ȸKOḂכ BOȴ 

8.0 2020.04 Ḉ  

A. ѐЉ ȴ 

B. 4.6.3 Ȳ Ғ PCB┤♂ ȴ 

C.  2LHF16 ȴ 

8.1 2020.12 Ḉ  A. ᵔ  2LHF ȴ 

8.2 2021.04 Ḉ  
A. 4.6.3 Ȳ Ḃ PCB ┤♂ ὰ  ʨ

 1.60 mmȴ 
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1. ›ṕ 

 

њҌⱢױ שׁ ҙ Мї (NAR Labs TSRI) ẁ Ȳӣѿꜜשׁ FR4

Ẓ ὰȳFR4ҳ ὰȳRO4003C Ẓ ὰц RO4003C-FR4 ֥ҳ ὰ

PCBἬ ᾼᶾ ȲҔᵶ PCB  (Stacking)ȳḊ ᾼ ἤ Ȳѿц

῏ᵉᶝ Ἤ ᾼᵉᶝ  (Layout Design Rules) ᾼ ȴ 

צ PCB ᾼᶾ цѝԈȲצ ᾼ ῏ȲҠ 6 ᴕ

ȴ 
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2. PCB  

֯ FR4ц RO4003Cᾼ ὰϱצϯԝ Ȳ ᾼ ᴕ∟ ᾼ֢

и ȸ 

 Ὑ 

 

ҵ ȳв ᾼ (Cu)Ȳ⁴⇔֢Ɫ 1 oz (0.035 mm) Ἠ 1/2 

oz (0.017 mm)Ȳ Ɫ ȳ Пӣȴ 

PTH 

э 

Plating Through HoleȲ эȲ ээ צ Ȳ

ȴ Њэ 0.2 mmȲ эҠṿẒ ѿϱ 

ᾼ Фד ȲἨ Ɫ DIP Ԉ ԈӣȲἨ ẞ(  )

ȴ 

NPTH 

 э 

Non- Plating Through HoleȲ эȲ ээ ḥצ

ȲЛ ȲⱢ эȲ ӣὑ Ệứ ȴ 

Solder Pad

 

ḥצҔ Ṯ ᾼ  иȲ ⱢӇ ҏᾼ Ȳ

ῶ ԛ о   (ᵛ ENIG ϱ ế Ȳֽϯ ᴥ

Ni/AuἬӱ)ȲѿṮѦϯѠ ᾼ оȲҠ Ɫ SMDἨ DIPа

Ԉᾼ ᴯ ȳӉ Ἠ ӣ ȴ 

Ṯ  Ȳ’ ֯ Л ☼ҏ ᾼ Ἤ ȴ 

ѝֿ  ȲҠ ⱢаԈȳ ȳ ӱПӣȴ 

ҒЏ  ҒЏӣȲứ Ɫ PCBὰ ȳҵ Пӣȴ 
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ῶ 2-1 PCBϱᾼ  
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2.1 FR4Ẓ ὰ 

 

ֽϯ ȸ 

 

 

 

2.1-1 FR4Ẓ ὰ (Ӵ ц ) 
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⁴⇔ ֽϯῶȸ 

ӭ  ( ᴯ mm) Ὑ 

ѝֿ ⁴⇔ 0.017  

Ṯ ⁴⇔ 0.025  

⁴_Top  0.035 1 oz 

FR4 ὰ⁴ 1.430  

⁴_Bottom  0.035 1 oz 

Ṯ ⁴⇔ 0.025  

ѝֿ ⁴⇔ 0.017  

ᶙכὰ⁴ 1.550 Лᵶѝֿ⁴⇔ 

ᶙכὰ⁴_  10%  

ῶ 2.1-1 FR4Ẓ ὰ ⁴⇔  
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2.2 FR4ҳ ὰ 

 

ֽϯ ȸ 

 

 

 

2.2-1 FR4ҳ ὰ (Ӵ ц ) 
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⁴⇔ ֽϯῶȸ 

ӭ  ( ᴯ mm) Ὑ 

ѝֿ ⁴⇔ 0.017  

Ṯ ⁴⇔ 0.025  

⁴_Top  0.035 1 oz 

FR4 PP ⁴ 0.200  

⁴_Inner_1  0.035 1 oz 

FR4 ὰ⁴ 1.030  

⁴_Inner_2  0.035 1 oz 

FR4 PP ⁴ 0.200  

⁴_Bottom  0.035 1 oz 

Ṯ ⁴⇔ 0.025  

ѝֿ ⁴⇔ 0.017  

ᶙכὰ⁴ 1.620 Лᵶѝֿ⁴⇔ 

ᶙכὰ⁴_  10%  

ῶ 2.2-1 FR4ҳ ὰ ⁴⇔  
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2.3 RO4003C Ẓ ὰ 

 

ֽϯ ȸ

 
 

 

2.3.2-1 PCB_2LHF16 RO4003C 16milẒ ὰ (Ӵ ц ) 
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⁴⇔ ֽϯῶȸ 

ӭ  ( ᴯ mm) Ὑ 

ѝֿ ⁴⇔ 0.017 
 

Ṯ ⁴⇔ 0.025 
 

⁴_Top  0.035 1 oz 

RO ὰ⁴ 0.406 16 mil 

⁴_Bottom  0.035 1 oz 

Ṯ ⁴⇔ 0.025 
 

ѝֿ ⁴⇔ 0.017 
 

ᶙכὰ⁴ 0.530 Лᵶѝֿ⁴⇔ 

ᶙכὰ⁴_  10% 
 

ῶ 2.3.2-1 RO4003CẒ ὰ ⁴⇔  
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2.4 RO-FR4 ֥ҳ ὰ 

 

ֽϯ ȸ 

 

 

 

2.4-1 RO-FR4 ֥ҳ ὰ (Ӵ ц ) 
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 ⁴⇔ ֽϯῶȸ 

ӭ  ( ᴯ mm) Ὑ 

ѝֿ ⁴⇔ 0.017  

Ṯ ⁴⇔ 0.025  

⁴_Top  0.035 1 oz 

RO core⁴⇔ 0.203 8 mil 

⁴_Inner_1  0.017 ½  oz 

FR4 PP ⁴⇔ 0.203  

⁴_Inner_2  0.017 ½  oz 

FR4 core⁴⇔ 0.203  

⁴_Bottom  0.035 1 oz 

Ṯ ⁴⇔ 0.025  

ѝֿ ⁴⇔ 0.017  

ᶙכὰ⁴ 0.763 Лᵶѝֿ⁴⇔ 

ᶙכὰ⁴_  ð0.1  

ῶ 2.4-1 RO-FR4 ếҳ ὰ ⁴⇔  
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2.5 PCB Ễ֤ 

ֽ› ἬӱȲ ẃ Ȳצҵ   Ɫ TopȲṼ

ᶧⱢв   IN1ȳIN2ȲцҫϚ ҵ   Ɫ BottomȴҵҒ э ȳ

Ṯ ȳ ѝֿ ц ҒЏ ȴ 

Мї∂ ֤ цғ ȳDRCӣ ֤ ц ᴥ ӱֽϯῶἬӱȸ 

∂

֤  

ѝԓ֤ ғ  

DRCӣ

֤

 

DRCӣ

ᴥ 

TOP Top ҵ   Top 

MT 

 

IN1 Inner_1 (ҳ ὰצ) в   L1 

IN2 Inner_2 (ҳ ὰצ) в   L2 

BOT Bottom ҵ   Bottom 

SMT Solder_top Ṯ _top 

SO 

 

SMB Solder_bottom Ṯ _bottom 

SST Silkscreen_top ѝֿ _top 

SK 

 

SSB Silkscreen _bottom ѝֿ _bottom 

NCD NC Drill  э  DR 
 

BO Board Outline ὰ *Пӣ BO 
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ME Mechanical ҵ #Пӣ ME 
 

ῶ 2.5-1 PCB ᵂ Ễ֤ 

*ὰ ȸ PCB ҵ ᾼכᶮ ȴ 

#ҵ ȸPCB ᵂѐЉᾼכᶮ Ȳҵ ếὰ П ᾼῈ Ɫ ҒЏЏẓ

֯ ὰ ᾼ ᵂ ȴ ṓ∟ ᾼ Ὑȴ 
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3. Ḋ  

 

Ḋ Є иӦ ẁȲֽὨḥצ ẁᾼ Ȳ צ ӱȲֽ

@* Ȳṳѹ ϱ ᴍּדᾼ ẁ ᴕȲ ῏Ҡ ṿӣȴḊ ֽ

ϯἬӱȸ 

 

3.1 Ю  

FR4 Ю ἤ   

Ḋ  FR4 FR4ᾼ PP Ṯ  

Ю …  4.4 4.4 3.63 

Ю … _  ±10% ±10% ±10% 

ʵ̱ Loss tangent@ 0.017 0.017 0.0266 

ⱶ о ⇔ 

(Tg*) 

140̆  140̆  - 

Tg_  +15% +15% - 

ῶ 3.1-1 FR4Ю ἤ  

 

@ loss tangent: =DF (Dissipation factor),  

http://en.wikipedia.org/wiki/Fr4 , 

http://en.wikipedia.org/wiki/Dissipation_factor  

 

*Tg: glass transition temperature, or glass temperature < Tm (melting T) 

(http://en.wikipedia.org/wiki/Glass_transition_temperature ) 

*RO-FR4 ֥ҳ ὰ FR4 ᾼ Tg=180ʕ 

http://en.wikipedia.org/wiki/Fr4
http://en.wikipedia.org/wiki/Dissipation_factor
http://en.wikipedia.org/wiki/Glass_transition_temperature
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RO4003CЮ ἤ # 

Ḋ  RO4003C RO4003Cᾼ PP Ṯ  

Ю …  3.55 NA 3.63 

Ю … _  ±0.05 NA ±10% 

ʵ̱ Loss tangent 

@2.5GHz/23̆  
0.0021 0.0021 0.0266 

ʵ̱ Loss tangent 

@10GHz/23̆  
0.0027 0.0027 - 

ⱶ о ⇔ 

(Tg) 

280̆  280̆  - 

Tg_  +15% +15%  

ῶ 3.1-2 RO4003CЮ ἤ  

 

# RO4003C https://rogerscorp.com/en/advanced-connectivity-

solutions/ro4000-series-laminates 

https://rogerscorp.com/en/advanced-connectivity-solutions/ro4000-series-

laminates/ro4003c-laminates 

https://rogerscorp.com/en/advanced-connectivity-solutions/ro4000-series-laminates
https://rogerscorp.com/en/advanced-connectivity-solutions/ro4000-series-laminates
https://rogerscorp.com/en/advanced-connectivity-solutions/ro4000-series-laminates/ro4003c-laminates
https://rogerscorp.com/en/advanced-connectivity-solutions/ro4000-series-laminates/ro4003c-laminates
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3.2    

  ἤ(Metal Layer Properties) 

  ἤ Ɫȸҵ   TopȲṼ ᶧв  

IN1ȳIN2ȲцҫϚ ҵ   Ɫ Bottomᾼ ȴ 

ӭ ᴯ Ὑ 

Ḋ  - Cu 

⁴⇔ mm 0.035 

 ˋ (at 20̆ )# Sȵm-1 5.96x107 

  ˊ  (at 20̆ )# ʍȵm 1.68x10-8 

ῶ 3.2-1 ᾼ ἤ  

#ȸhttp://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity  

PTHэ ἤ (Plating Through Hole Properties) 

ӭ ᴯ Ὑ 

Ḋ  - Cu 

⁴⇔ mm 0.025 

 ˋ (at 20̆ ) # Sȵm-1 5.96x107 

  ˊ  (at 20̆ ) # ʍȵm 1.68x10-8 

ῶ 3.2-2 PTHэ ᾼ ἤ  

#ȸhttp://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity 

http://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity
http://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity
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ῶ о  

ӭ ᴯ Ὑ 

Ḋ  -  

⁴⇔ ˃Ƴ 3 

 ˋ (at 20̆ ) # Sȵm-1 1.43×107 

  ˊ (at 20̆ ) # ʍȵm 6.99×10ҍ8 

ῶ 3.2-3ῶ Ḋ ᾼ ἤ  

 

ӭ ᴯ Ὑ 

Ḋ  -   

⁴⇔ ˃Ƴ 0.025~0.05 

 ˋ (at 20̆ ) # Sȵm-1 4.10×107 

  ˊ (at 20̆ ) # ʍȵm 2.44×10ҍ8 

ῶ 3.2-4 ῶ Ḋ  ᾼ ἤ  

#ȸhttp://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity  

http://en.wikipedia.org/wiki/Electrical_resistivity_and_conductivity
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4. PCBe ᶝ  

 

4.1 ᾼỄ֤ȳ ц ṓ  

 

4.1.1 ᾼỄ֤ ⁄ 

ȳ ᶮ ᶮ ᾼ …ẃỄ֤ȲỄ֤ ⁄ֽϯȸ 

L1. L2. R. N 

(A) (B) (C) (D) 

 

(A) L1Ɫ Ở  (Original Layer) ȲⱢẒ ֿӕᾼỄ֤ȴ 

(B) L2Ɫӭᾼ  (Destination Layer (if any)) ȲⱢẒ ֿӕᾼỄ֤ȴ 

(C) RⱢ П ᾼ …ȲⱢϚ ֿӕᾼỄ֤Ȳ ӣᾼֽϯἬӱȸ 

҅  ѝԓ֤ Мѝԓ֤ 

L Length   

W Width  

S Spacing  

E Enclosure ҵ  

ῶ 4.1.1-1 ᾼ … 

(D) Nȸ ȲֽὨ֯ױ ϯֵצὑϚ ᾼ ứȲ⁄Ṽᶧ ȴ 
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4.1.2  

Ȳֽϯῶȸ 

M: Must (Ӈ ᾼ)  O:Optional ( ἤᾼ) 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

M /  O 

 

 

1 MT.W.1 MW    ʨ 0.10 M 

2 MT.S.1 MS    ʨ 0.10 M 

3 MT.BO.E.1 MB   ὰ  ʨ 0.30 M 

 
4 MT.S.2 MC 

ẞ   (FR4) ʨ 0.18 M 

ẞ   (RO) ʨ 0.17 M 

5 MT.BO.E.1 CB ὰ  ʨ 0.30 M 

э 

(PTH) 

цэ

 

6 DR.W.1 D1 PTH э ЊѐЉ ʨ 0.20 M 

7 DR.W.2 D1 PTH э ЄѐЉ ʧ 6.00 M 

8 DR.DR.S.1 D4 PTH э  ʨ 0.30 M 

9 DR.MT.S.1 D5 PTH эẞ   ʨ 0.30 M 

10 DR.BO.E.1 D6 PTH эẞὰ  ʨ 0.50 M 

11 MT.W.2 D2 PTHҵ   э  ʨ 0.10 M 

12 MT.SO.E.1 D3 PTHэ ẞṮ  ʨ 0.10 O 



э 

(NPTH) 

13 DR.W.3 N1 NPTH э ЊѐЉ ʨ 0.50 M 

14 DR.W.4 N1 NPTH э ЄѐЉ ʧ 6.00 M 

15 DR.DR.S.2 N2 NPTH э  ʨ 0.30 M 

16 DR.RU.S.2 N3 NPTHẞὰ  ʨ 0.50 M 

17 DR.SO.E.2 N4 NPTH эẞṮ  ʨ 0.12 O 

ᶮэ 

(PTH 

ц

NPTH) 

18 DR.W.5 O1 э э ЊѐЉ ʨ 0.55 M 

19 DR.W.6 O1 э э ЄѐЉ ʧ 6.00 M 

20 DR.DR.S.3 O2 э э ї  ʨ > O1 M 

21 DR.DR.S.4 O3 э  ʨ 0.50 M 

22 DR.RU.S.3 O4 эẞὰ  ʨ 0.80 M 
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ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

M / O 

Ṯ

 

23 MT.SO.E.1 
S1 

=D3 
  PADẞṮ  ʨ 0.10 O 

24 SO.W.1 S2 Ṯ ϯ  ʨ 0.10 O 

ѝֿ

 

25 SK.W.1 SkW ѝֿ  ʨ 0.15 O 

26 SK.H.1 SkH ѝֿ ⇔ ʨ 1.00 O 

27 SK.MT. S.1 SkM ѝֿ ế PADᾼ  ʨ 0.20 O 

ҒЏ

BO 

28 BO.W.1 BOW ὰ  = 0.10 M 

29 BO.H.1 NH ứᴯэ᾿  ʨ 1.00 M 

30 BO.H.2 NH ứᴯэ ἤ = NPTH M 

31 CO.R.1 COR 
PCB ┤♂ҳỂ Ἅ⇔

᾿  
ʿ 1.00 M 

32 CO.W.1 COW PCB ┤♂ ⇔ ʿ 0.80 M 

33 CO.L.1 COL PCB ┤♂ ⇔ ʿ 0.80 M 

34 CO.M.E.1 COM PCB┤♂    ʿ 0.30 M 

35 CO.B.E.1 COM PCB┤♂ ὰ  ʿ 0.30 M 

36 CO.T.1 COT ѝֿ Ὑ Cut Out - - M 

ҒЏ

ME 

37 ME.W.1 MEW ҵ  = 0.10 M 

38 ME.S.1 MES ҵ ẞὰ ᾼ  = 1.50 M 

ῶ 4.1.2-1  
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4.1.3 ṓ  

и   Ὑ 
ҙ Мї

ᾭ  

PAD PADϱӉ via 

ṷצ ῏ ֯ PADϱӉ viaэȲ

ᾼ ᶮ֯ӉԈἨ Ȳ эв☼

Ȳ ᾎ ’ ṏֻȲצ Ϸ

ẞ￼ ᾼаԈȲ ᵍȴ 

ᵀ╥ֽὨצ Ἠ ֮ ϱᾼᴕ

ȲϷҠ ắ ᵂȴ 

ἕ  

э צ PADᵀ э 

֪ ч DR.W.1 э ЊѐЉᾼ

Ȳ֪ ᴖ ȲҠ צ warningҏ

ȸֽ zero hole sizeȴ 

ἕ  

э

Ring 

PADᵀצ э 

ч MT.W.2э ᾼ Ȳ

ᵀ֪ ᴖ Ȳצ ▲ЛҏẃȲ ṿ

ӣ῏ᾃ ȴ 

PTHᾼҵ   Ϛứ צ PADэ ׀

֯ȴ 

ṿӣ῏

Ḃ 

Ṯ  Ṯ ᵉᶝ 

Ҡ ֪Ɫ ἕȲ כ Ṯ ḥצԉ

ᴶᵉᶝ Ȳ ᵂᾼ Ὠ╥ ϱ

Ṯ ȲҠ ế ᶙԓדчȴ֪ױ

ᵉᶝ Ɫ ᴿ ѱᾼ₤הȲᵉᶝП И

╥ḥצ ϱṮ ᾼȲ ṿӣ῏ ᵑᾃ

▲ȴ 

ἕ  

Ṯ  

PAD ϱ Ṯ  

COBϱ Ṯ  

כ PADц COB Пϱ ϱṮ

Ȳ ᾎצ ҵᾼ Ȳ ṿӣ῏ ᵑ

ᾃ ▲ȴ 

COB: Chip On Board 

ṿӣ῏ԛ

 

Ṯ  via ϱ Ṯ  

כ via (яẔ Ɫ Пӣ) Пϱ

ϱṮ Ȳ ᾎצ ҵᾼ Ȳ

ṿӣ῏ᴞᴩ ▲ȴ 

ἕ  

Ẕһ 

ᵉᶝ ϱצж Ἠ

ҵᾼ Ἠ ᶮ 

῏ ḕϚ ᶮ╓ứ net 

nameȲ Ҡѿ юױ ᾭᾓ Ӣ 
ἕ  
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Ẕһ 

Ӣ Paste ᾼ

Gerber ? 

Paste ᾼṿӣȸ ⱢЄ Ӣ Ȳ

ṿӣױ paste ҟ ὰȲ Ѐ֯

SMTаԈᾼ ȲП∟ ϱ ȳ

Ԉ  ֯ ϱȳ ☼  

(reflow)Ȳѿ аԈȴ paste ᾼ

Ѐѩ ЊϚṷȴ 

֯ҙ Мїᾼὢ МȲЛ ẁױ

ὰᾼ ᵂȲἬѿЛ Ӣױ ᾼ

Gerber ȴ 

ἕ  

ῶ 4.1.3-1 ṓ  
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4.2   

4.2.1     

  Ҕᵶ PCB֢ ᵂ ȳҵ Topц Bottom Ẓ ȲѿцἬצв

    ᵉ ᾼ Ȳԓ Ȳֽϯῶ֝ד ц ᶮἬӱȴ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

Must / 

Optional 

 

 

1 MT.W.1 MW    ʨ 0.10 M 

2 MT.S.1 MS    ʨ 0.10 M 

3 MT.BO.E.1 MB   ὰ  ʨ 0.30 M 

 

ῶ 4.2.1-1   

 

4.2.1-1   
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4.2.2   

Ӧὑ ṏ Ȳ ẞἬצ  ᾼ Ȳ   П ᾼ ⱢЄȴ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

Must / 

Optional 

 
4 MT.S.2 MC 

ẞ   (FR4) ʨ 0.18 M 

ẞ   (RO) ʨ 0.17 M 

5 MT.BO.E.1 CB ὰ  ʨ 0.30 M 

ῶ 4.2.2-1  

 

 

4.2.2-1  
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4.3. эцэ  

 

э╥ эȲП∟эᾼв ԛ ϱ ἨЛ ȴӭ› Мї ẁᾼҬ

צ эȲᵛ э זּ Ȳ Topẞ BottomȲצ э 

(PTHȲPlating Through Hole) ἨЛ ᾼ э (NPTHȲnon-Plating 

Through Hole) Ẓ ȴӭ›ṳӑ ẁιэȳ э ᵂȴ 

 

ṷצ ῏ ֯ PADϱӉ viaэȲ ᾼ ᶮ֯ӉԈἨ Ȳ э

в☼ Ȳ ᾎ ’ ṏֻȲצ Ϸ ẞ￼ ᾼаԈȲ ᵍȴ

ᵀ╥ֽὨצ ϱᾼᴕ ȲϷҠ ắ ᵂȴ 

 

4.3.1 э (PTH) цэ   

 

PTHⱢ эȲҠ Ɫ эȳаԈ ԈἨ Пӣȴэ е ± 

0.075 mmȴ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ

(mm) 

ἤ 

Must / 

Optional 

э 

(PTH) 

цэ

 

6 DR.W.1 D1 PTH э ЊѐЉ ʨ 0.20 M 

7 DR.W.2 D1 PTH э ЄѐЉ ʧ 6.00 M 

8 DR.DR.S.1 D4 PTH э  ʨ 0.30 M 

9 DR.MT.S.1 D5 PTH эẞ   ʨ 0.30 M 

10 DR.BO.E.1 D6 PTH эẞὰ  ʨ 0.50 M 

11 MT.W.2 D2 
PTHҵ   э

 
ʨ 0.10 M 

12 MT.SO.E.1 D3 PTHэ ẞṮ  ʨ 0.10 O 
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Ṯ

 

23 MT.SO.E.1 
S1 

=D3 
  PADẞṮ  ʨ 0.10 O 

24 SO.W.1 S2 Ṯ ϯ  ʨ 0.10 O 

ῶ 4.3.1-1 PTHцэ  

 

 

4.3.1-1 PTHцэ   
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4.3.2  э (NPTH)  

NPTHҠ Ɫ ӣ эἨаԈ Ԉ ᵗэ Пӣȴэᾼв Л ȴ

э ± 0.05 mmȴ Ϡѿϯᾼ ПҵȲЬ ׂ PTHᾼ ȴ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ

(mm) 

ἤ 

Must / 

Optional 



э 

(NPTH) 

13 DR.W.3 N1 NPTH э ЊѐЉ  ʨ 0.50 M 

14 DR.W.4 N1 NPTH э ЄѐЉ  ʧ 6.00 M 

15 DR.DR.S.2 N2 NPTH э  ʨ 0.30 M 

16 DR.RU.S.2 N3 NPTHẞὰ   ʨ 0.50 M 

17 DR.SO.E.2 N4 NPTH эẞṮ

  

ʨ 0.12 O 

 

ῶ 4.3.2-1 NPTH  

 

4.3.2-1 NPTH  

     

N1 

N2 
N3 

N4 
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4.3.3 ᶮэ (PTH ц NPTH)  

ᶮэҠ ⱢаԈ Ԉȳ э ПӣȲэв Ҡ ἨЛ ꞋҠȲ

э ± 0.075 mmȴ Ϡѿϯᾼ ПҵȲЬ ᵑ ׂ PTHἨ NPTH

ᾼ ȴ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ

(mm) 

ἤ 

Must / 

Optional 

ᶮэ 

(PTH 

ц

NPTH) 

18 DR.W.5 O1 э э ЊѐЉ ʨ 0.55 M 

19 DR.W.6 O1 э э ЄѐЉ ʧ 6.00 M 

20 DR.DR.S.3 O2 э э ї  ʨ > O1 M 

21 DR.DR.S.4 O3 э  ʨ 0.50 M 

22 DR.RU.S.3 O4 эẞὰ  ʨ 0.80 M 

ῶ 4.3.3-1 ᶮэ  

 

4.3.3-1 ᶮэ  
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4.4 Ṯ  

4.4.1 Ṯ   

 (Solder PAD)ȳ ц ᾼ  Ɫ ҵᾼ  Ȳ Ϡ

ׂ  ᾼ ПҵȲϷ╥Л ᵉṮ П Ȳҵ ᾼ ẔϱѠ о

 ῶ ȲṮѦ ᾼ оȴ 

 

֪ⱢױṮ ᾼᵉᶝⱢ ѱ₤הȲצᵉᶝ ᶮП И╥ḥצ ϱṮ ᾼ

иȲ ṿӣ῏ ᵑᾃ ȴ 

 

Ṯ ᾼ Ѐѩ  (PAD) ЄϚṷȴֽὨṮ ыЊ ᾎϯṮ  

(Ἠ ϯ )Ȳ⁄ḂⱢ Ȳֽ 4.4.2-1ц 4.4.2-2ᾼ ẂἬӱȴ 
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ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ

(mm) 

ἤ 

Must / 

Optional 

Ṯ

 

23 MT.SO.E.1 
S1 

=D3 
  PADẞṮ  ʨ 0.10 O 

24 SO.W.1 S2 Ṯ ϯ  ʨ 0.10 O 

ῶ 4.4.1-1 Ṯ  

 

 

4.4.1-1 Ṯ  
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4.4.2 Ṯ  ᾃ Ṷ  

֪Ɫױ ᵉᶝ Ɫ ᴿ ѱᾼ₤הȲצᵉᶝ ᶮП И╥ḥצ ϱṮ

ᾼ иȲֽὨ ḥצԉᴶᵉᶝȲ⁄ ϱṮ ȲҠ ֯  

(PAD) ЀП Ϸ Ȳ ṿӣ῏ ᵑᾃ ȴ 

 

ֽὨṮ Ṝ Ȳ ҠѿӔ ᵂȴ ыЊ ᾎϯṮ Ȳ⁄

ḂⱢ Ȳ֯ ὔ כ Ȳ ᵑᾃ ȴ ϯ ᾼ ᶮ

Ὑȴ 

 

4.4.2-1 Ṯ ϯ Њ  S2Ṝ П ᵂ 
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S2ыЊ Ȳֽϯ ȸ 

 

4.4.2-2 Ṯ ϯ Њ  S2ЛṜП ᵂ 

 

 

  



[֫ẞӭ ]                                             PCB ᵂ њҌ 

Ver.8.2 34 2021/04 

4.5 ѝֿ  

4.5.1ѝֿ   

 

ѝֿ ֯Ṯ ПϱȲ ӣẃ ⱢаԈȳ Ἠ ӱПӣȲẔ

ᴯ ֯ 0.25 mmѿвȴ 

 

Ӧὑ МїЛ ▲ѝֿ ȲἬѿ ṿӣ῏Л чѿϯ ứȲᵡ⁄Ҡ

ѝֿכ Ἠ ҷ ЛҠ ᾼ ᾓ Ӣȴ 
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ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ

(mm) 

ἤ 

Must / 

Optional 

ѝֿ

 

25 SK.W.1 SkW ѝֿ  ʨ 0.15 O 

26 SK.H.1 SkH ѝֿ ⇔ ʨ 1.00 O 

27 SK.MT. S.1 SkM ѝֿ ế PADᾼ  ʨ 0.20 O 

ῶ 4.5.1-1ѝֿ  

 

 

4.5.1-1ѝֿ  
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4.5.2 PCB ᵑ ӱ 

ѿѝֿҒ Ȳ ӱὑ PCB ὰᾼҿϱѠ ừП Ȳֽϯ Ἤӱȸ 

Ѡהȸ 

҅ ⇔ד _ ᴞᴩ _װ  

2L_ 109A_ 4 ֿᾼֿӕἨ ֿ 

 

 

4.5.2-1 PCB ᵑ ӱ  

 

2L_109A_1A2b 
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4.6 ҒЏ  

 

ҒЏᵶ BOцMEẒ ȸ 

BO Ȳ PCBҵᶮᾼὰ  (Board Outline) ֯ Ϛ ȲⱢ ϱ ᵂᶙ

ᾼכ PCBҵᶮȴ 

ME Ȳҵ ֯ Ϛ ȲⱢ PCBᾼ ᵂѐЉᾼ Ṽ Ȳế BO

ὰ ᾼ Ɫ ҒЏ ϧПӣȴ 
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4.6.1 PCB ᵂѐЉȳ ᵂᶮᾭц  

(1)  / ứ  

PCB 

 ҅  

PCB 

ᵂв  

ᴯ  

(cm) 

ᴯ

(cm) 

Є   

(cm) 

Є  

(cm) 

PCB_2L 
FR4 

Ẓ ὰ 
5 5 30 20 

PCB_4L 
FR4 

ҳ ὰ 
5 5 30 20 

PCB_2LHF16 
RO 4003C 

Ẓ ὰ 
4.75 5.2 28.5 20.8  

PCB_4LMX 

RO 4003C - 

FR4 

֥ҳ ὰ 

4.75 5.2 28.5 20.8  

ῶ 4.6.1-1  / ứ  

 

(2) ᵂѐЉȸӦ ME ḟứȲẔ  ц  Ú Є  ц Є ȴ

ME ᶮᾭⱢӔѠᶮἨ Ѡᶮȴ 

(3) ᵂᶮᾭȸӦ BO ứȲҠⱢѠᶮȳ Ѡᶮȳֵ ᶮἨ ᶮ ȷ ᴕ

ϯ ȸ(ּמᴥⱢ ME ȲᴊᴥⱢ BO ) 

 

4.6.1-1 PCB ᵂᶮᾭ 
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(4) ѐЉȸME ѐЉⱢ PCB ᵂᾼ ѐЉȲӦױ PCB ᴯ

(ṓϯѠ)ȲП∟ԛ▲ Мї PCB ᴯ ᾼ ц Ȳᵛ

Ҡ ҏ ȴ 

 

(5) PCB ᴯ  

еֽהϯȸ  

PCB ᴯ =(
̈

ME  / ᴯ  
̉

X (
̈

ME / ᴯ
̉

) 

ד П›Ȳ Ԉ ᴯȲ ὨⱢϚ ȴ  

ᴯ  ȳ ᴯ ȸứ ὑϱῶ 4.6.1-1ȴ 

 

ẂȸFR4 ҳ ὰПӨ Ȳ ME ᾼ  ц Ɫ 9cm ц 6cmȲ⁄ 

ᴯ =(
̈

9/5
̉

*(
̈

6/5
̉

) = Ԉ ᴯ = 2* 2 = 4   
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4.6.2ὰ  BO цứᴯэ NH  

 

BO Ȳ PCBҵᶮᾼὰ  BO  (Board Outline) ֯ Ϛ ȲⱢ ϱ

ᵂᶙכᾼ PCBҵᶮȴᾃ Ṷ ֽϯȸ 

 

(a) ὰ ȲϚứ ֯ BO Ϛ Ȳֽϯ  BO Ἤӱȴ 

(b) Ẕ҃ḕϚ Л ϱ BO ȴ 

(c)  BO в ҳỂȲ ϱϚ ᾿  ʨ 1mm NPTH э ( ֥›

ᾼ NPTH ȲЛ ӣ PTHȲ֪ PTH в ֯ ҒЏứᴯ

Ҡ )ȴֽϯ NHἬӱȸ 

 

4.6.2-1ὰ BOцứᴯэ NH 
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ὰ BO (ᴊᴥ )цứᴯэ NH ( ᴊᴥ ᶮ)ᾼ ֽϯȸ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

Must /  

Optional 

ҒЏ

BO 

28 BO.W.1 BOW ὰ  = 0.10 M 

29 BO.H.1 NH ứᴯэ᾿  ʨ 1.00 M 

30 BO.H.2 NH ứᴯэ ἤ = 
NPT

H 
M 

ῶ 4.6.2-1 ὰ BO цứᴯэ NH  

 

 

4.6.2-2 ὰ  BO цứᴯэ NH  
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4.6.3 PCB┤♂  

PCBᾼ┤♂ (Board Cut Out ) ֯ BO Ϛ ȴ ֽϯȸ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

Must / 

Optional 

Ғ

Џ

BO 

31 CO.R.1 COR 
PCB ┤♂ҳṔ Ἅ⇔

᾿  
ʨ 1.00 M 

32 CO.W.1 COW PCB ┤♂ ⇔ ʨ 0.80 M 

33 CO.L.1 COL PCB ┤♂ ⇔ ʨ 0.80 M 

34 CO.M.E.1 COM PCB┤♂    ʨ 0.30 M 

35 CO.B.E.1 COB PCB ┤♂ ὰ  ʨ 1.60 M 

36 CO.T.1 COT ѝֿ Ὑ Cut Out - - M 

ῶ 4.6.3-1 PCB ┤♂  

 

4.6.3-1 PCB ┤♂  
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4.6.4ҵ  ME  

 

֯ḕ ᶙכᾼ PCB ᾼὰ BO ПҵȲ ϱϚ ҵ ME Ȳ

ᶮᾭⱢӔѠᶮἨ ѠᶮȲᾘ ὰ BO ȲẒ῏  = 1.5 mm (ҳỂ

)ȴֽϯ ᴥמּ MEἬӱȲѻ ᵂӣⱢ PCB ᵂ ӣ ȲẔ

҃ ứֽ 4.6.1 ȴ 

 

ҵ ME ếὰ BO П ᾼῈ ȲⱢ ҒЏЏẓ ϧ֯ ὰ

ᾼ ᵂ Пӣȴ 

 

 

4.6.4-1 PCBҵ MEếὰ BO 
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ҵ ME (ּמᴥ ) ֽϯȸ 

ӭ 
 

 
Ễ֤ ҅  Ὑ 

 

ѐЉ 

(mm) 

ἤ 

Must / 

Optional 

ҒЏ

ME 

31 ME.W.1 MEW ҵ  = 0.10 M 

32 ME.S.1 MES ҵ ẞὰ ᾼ  = 1.50 M 

ῶ 4.6.4-1 ҵ ME  

 

 

4.6.4-2 ҵ ME  

 

ѿϱⱢҙ Мї PCB ᵂἬצᾼ ȴ 
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5. М ֤  

ѝ ˏ  ѝԓ֤ Мѝ֤  

BO Board Outline ὰ  

 ̀ Conductivity  

DRC Design Rule Check  

DRM Design Rule Manual њҌ 

rʁ Dielectric constant Ю …  

ENIG 
Electroless Nickel Immersion 

Gold 
о ȳо   

 ɻ Loss Tangent ṔӔй 

NPTH Non- Plating Through Hole Л э 

 Peripheral Outline ҵ  

PCB Printed Circuited Board ֙ẚ ὰ 

PP Prepreg ѱ 

PTH Plating Through Hole э 

 ́ Resistivity    

 Solder Pad  

 Stacking  

TPCA 
Taiwan Printed Circuit 

Assocation 
ү ὰẦ  
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6. ᴕ  

6.1 ֥ PCB ᵂ  

ῖԌеҨ http://www.cheer-time.com.tw/  ᾼ ϩ ѝԈ 

6.2 ὰ Ю ȲTPCA (2012) 

6.3 ֙ẚ ὰ ȶ כ ϡᾪ ȲTPCA 

ה 6.4 ὰḊ Ю ȲTPCA  

ד2009 6.5 ὰ њҌ ȲTPCA (2009) 

6.6 PCB ѱȲUnimicron GermanyеҨ

https://www.youtube.com/watch?v=UAJ12W-VT2Q  

 

6.7 PCB ѱȲּד еҨ 

http://www.youtube.com/watch?v=yZFfIKUd9pE  

 

http://www.cheer-time.com.tw/
https://www.youtube.com/watch?v=UAJ12W-VT2Q
http://www.youtube.com/watch?v=yZFfIKUd9pE

