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THINGS TO CONSIDER WHEN DESIGNING CIRCUI

Many factors come into play in circuit design with respect to etching,
surface finishing and mechanical fabrication processes; such as holes,
flatness, singulation and tolerances.

Fabrication of aluminum copper cladlaminates is similar to traditional
FR-4 circuit boards with regard to imaging and wet processing
operations. Mankun,secondary mechanical operations are unique,
so the consideration of specific design recommendations are critical
to ensure the manufacture of reliable, cost-effective aluminum
copper cladlaminates circuits. This white paper will address design
recommendations for circuit image, soldermask, legend and
mechanical fabrication. Additional consideration for trace widths,
spacing and clearances may be required for electrical integrity
based on application voltage.

MR I B E [RRY R R

EBERIt, PREMZ. RETZINMEESEEGXNERRS, 0
nfL. FEE. VEINAES.

ERMIMZILITRE, BEEREREROFIESESFR-4BERABLL
BE, TXVMZRERE—, RIEBSERITEN, YFREREIER
M. BAENAMZEEBREREREREEXEREN. RGNS
BEG. BEE. ZEDMHIMHIGERHEIRITEN. M TETEINBRENES
TR, TREFEGINEBITLEE. [AEMER.

For further technical informations please visit our website: www.mankun.net

01 www.mankun.net

ManKun professional PCB applications



MANKUN

DEVELOPMENT AND DESIGN OF PROFESSIONAL PCB

Checklist To Optimal Design Mgt e

Ideas For Minimizing Cost (P2)

Submit Appropriate File Types (P2)

PEARRLASTTi%

RARITE LRI {4 3E

Circuit Design (P3) FRERIZIT

Part Fabrication Methods (P3-P5) PCB#I{ER %
Testing Options (P6) Pl mprAn
Advanced Circuit Processing (P6) SRR
Two-Layer Design Considerations (P7) WEIRIHEREI
Designing A Non-Rectangular Part Array (P8) R IEEEEES
Circuit Design Standards (P9-P10) B ER IR I
Legend Design Standards (P9-P10) EBIRi
Soldermask Design Standards (P9-P10) PEIRRRIZ A
Surface Finish Standards (P9-P10) REAEEERE
Mechanical Design Standards (P9-P10) AR TR

Acceptable File Types For Design Submission

RITR A AR (438

1.Preferred data format Gerber RS274X — include all layers
(with embedded aperture list). DXF and some other
formats are acceptable but take time to convert to Gerber
and may become corrupted in the conversion process.

2.Provide mechanical print with part and array dimensions
(if applicable), identify material, soldermask type and color
and surface finish.
3. Identify areas of possible design violation.
4.Include operating voltage and maximum operating
temperature.

5.Include engineering or circuit design contact information.

1 EiEHIERERGerber -BIEFFBE (BBERAEIZF).
DXFAIRLEMRX R AT LAIRZ A BREIREIGerberFET
FH—LndE, FEERRSETTESRA.

QRMEEEMAEFIIRT (MRER) BIHIREDRI AR,
PRIRREBLAN ABFREIEE.

3 HAE R RerE IR THRI K .

ABEITFBENRS LIFRE.

5. 8FETRESBRIRITRRARGEE.

COST-EFFECTIVE BASIC MATERIALS
FOR AN OPTIMAL DESIGN

BEMRAMEAIEM R, TR ERT

Ideas For Minimizing Cost
PEARBLARITTIE

Material Stack-Up - 5052 aluminum is the most cost
effective base material. 6061-T6 aluminum is also
available for applications which utilize the aluminum
as a base for retaining fasteners or when considering
specific fabrication applications.

Base Material Thickness - Using standard gauges will
help control cost. Most common standard aluminum
thicknesses are 1.0mm (0.040") and 1.6mm (0.062"")
and standard copper is 1.0mm (0.040"). Other
thicknesses are also available.

Dielectric - The majority of applications are able to utilize
our MP (multi-purpose) dielectric. If your application
requires higher thermal performance or dielectric
strength,please reference our characteristics of dielectric
summary within our tclad Selection Guide..

MR 50528 R RER A ENEMM L.
6061-TetEtE ] AT AR A EMEE ZEHIMNE,
B R4S E & N AR R A

EAMHEE . ERNEENEEETESINRE.
RELARERER1.0mmid1.6mm, FREREZ
1.0mm, EftEEHBATRMH,
FEAR-A S 8™ A FIERRE B 7 A
HINERERMESTHERTLUHESE.

B Numerical table of heat conductivity of metal substrate & BERMEEREEX

uct name 53 EeEn TR L € DR mHA
Insulation type @ Low{%\ferlgmc High "e’,:!t%g;smaﬂon hyp?&eg\g'siﬁm(y
Insulation thickness B&EE (m) 80 125 125 125 80 100
Copper foil thickness BSE/EE(m) 35 70 70 70 70 70
peel strength 2EEEN/cm) 18 20 21 20 20 13
voltage resi 2 5 45 4 2 25
Insulation failure voltage BB kv) 5 7 6 6 4 6
Volume resistance SERIE(cr) 5X10° 4X10° 5X10°
Dielectric constant &8 1MHZ 45 46 72 78 78 43
Thermal resistance #ECCh) | okpeod [ 05 065 | 055 | 035 | 025 05
Thermal conductivity stsem/mi| ~ *1 1 15 20 3.0 30 15
Solder heat resistance esist | 300°C >10 points(%y) >2 points(4)
Glss vanson portsira)| a0 | 1602 | 1707 | 1552 | 1552 | 1557 | 60%

SRBASTM E 1530/t W LLEBUSSNAYENE, WAHERE

For further technical informations please visit our website: www.mankun.net
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CIRCUIT DESIGN
IR

Material Utilization

Independent of the fabrication method chosen, square or
rectangular designs will utilize the material most efficiently.
The usable area of an 457 x 610mm (18.0" x 24.0") panel
is 432 x 584mm (17.0" x 23.0"), for a 508 x 610mm (20.0"
x 24.0") panel it is 483 x 584mm (19.0" x 23.0") and for a
457 x 635mm (18.0" x 25.0") panel it is 432 X 610mm (17.0"
X 24.0"). For best cost value, maximize use of this usable
area. The shape of the part effects cost, so please reference
the section on part singulation for helpful guidelines.

HERSFI A=

5iEENENESIELX, EAFFSHERRITERE BT
FA#Hl, 457*610mmRJHIE] FBX 1 9432*584mm,
508*610mMmR I BX 1 /9483*584mm, M457*
635mmMRIMNTAXEZE432*610mm, A THKERE
BAANE, BRAFBZTRXIR. EHNIRSFIERK
X, BESEFHIFROITHIUREERNES.

Figure 1: Layout For Effective Use Of Space
BRI RAZEME

|
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mE b |

Part size is an important consideration in cost control. In Figure 1,
part size is 146 x142mm (5.75" x 5.59") and panel utilization is 90%.
This high utilization was achieved by reducing part size from the
original 146 x 145mm (5.75" x 5.71") - only a 3mm change.The result
is an increase in parts per panel from 8 to 12 utilizing the same
amount of material (30% gain in panel utilization).

SHRTERFSHTNESERES, EE1H, SHRTH146*142mm,
HHRR T RIFEAN90%, AT AIASRORI A MIRIARD1 4641 45 mmis DB
RY-NHT3ImMmERE, ERARSRNETUESRIROTAHEENA
KIINEN 27, hR (FHEAIFBRIZE30%) .

For further technical informations please visit our website: www.mankun.net

Surface Finish

= White is the most commonly used soldermask color in
the industry, and as a result it is the most cost-effective.
Other colors such as black, green, red and blue are
also available.

= If possible, try to include legend (nomenclature) in the
soldermask design. Offering white and black nomenclature.

* Regarding solder pad finish, HASL and Pb-free HASL are
the most cost-effective finishes. Other surface finishes
such as Immersion Tin or Silver, ENIG, Ag, ENEPIG (for
gold wire bond surfaces), and OSP (in panel and array
form only) are available.

= Mankun'’s StabiLUX is a non-silicone coating that is color
and UV stable, even after exposure to multiple solder
reflow processes. The white product is screen coated over
a solder mask allowing for optimum visual performance,
even with continued use.

RELE

- HEEFISERNEENRE, BLEREEEREN
mAY. WATLEREMEE, flEe, SeIefk

HNRALL, BEREFEERSIRFCER (BFR) |, BEE
Rit. FRHARHEERIZ.

c XTERZREEE, BEBILEBERNENIER
TZ. HtREmQGEFIIR, e, BIR, BEM
Prgait ((NATEREAIEIIFN) .

< wEER—MIEEERY, ERETEMERIELS
EFHEEBEHBMRIIMREE. B8 RERIRR D#HT
TERiREE, BMEELE ARG RENTIIR.

Baseplate Finish

= When using aluminum, a brushed finish is typical.
Other finishes like anodize and chemical conversion
are available for additional cost. With copper, a brushed
finish is also typical but may oxidize from handling
and atmospheric conditions. Other finishes like bright
electroless nickel, ENIG and/or ENEPIG are available to
prevent oxidation but will drive cost up.

* When considering finishing the part edge and/or
through hole edge, please note that an unfinished edge
is more economical.

iR REALE

- (EF3TERY, BECAAZTRELE,

HfttRmEALE, FIBRMMUFRRUTEES IR ER.
TR 2 RE B RRARL, ERTESMPEML
L3, ERTLAMEREMGER, FIERIHFERS, L
PrlEEle, (EEMA.

«MRALL, BRECERTESEER (BFR) , BEER
it. REEERBRIE.

« BFEEMITMOSHBILASEN, BEEEAINIAL
SENEZIT.
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PROFESSIONAL PCB OPTIMAL DESIGN

PART FABRICATION
THHIE

V-Scoring

V-scoring is a viable process selection for both low and
high volume production because it allows for maximum
material utilization. V-scoring is also a preferred process for
prototypes with rectangular geometries having the benefit
of no tooling costs. Holes can be drilled or punched prior to
scoring. Typical tolerance for part size, hole position to part
edge, and circuit to edge is +/-0.25mm (0.010""). V-scoring
is a great alternative for arrays. Circuit to edge spacing can
be reduced over a typical blanked part (see Section 1.4 on
page 8 of this document).

V-CUT

V-CUTESLIV/MEEFIAHEEFNAIT I Z%F, RATTURX
REMNRESFE, MRREBER, ISTFEEEFE/ARKNERE, vl
REE—MRENALE, EEEEIERANNE. ZRZEITLA%
HFLEITEL. BUHRY, EHDSHIFLAIE LR EDSAIE A B
BRNEN+/-0.25mm, V-CUTEREENBERSREERE, TLAEHE
Mz=B3 3 LR B EELNEHERE.

Figure 2: V-Scoring Guidelines
E2: V-CUTESEHIE
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For further technical informations please visit our website: www.mankun.net

Figure 3: Punch To Die Clearance
El3: hiEiEps

«—— Clearance for Soldermask
and Registration

[—— t—>|
—>

Punch/Die
Clearance

A—J— t+0.508mm

Hole Piercing / Perimeter Blanking

Hole piercing and perimeter blanking are some of the
most cost effective processes for moderate to high volume
applications. Blank tooling can accommodate complex
part geometries and can be held to very tight tolerances.
In addition to blanking the part perimeter, piercing patterns
of internal holes can be produced with the most accuracy
and the greatest degree of repeatability. Mankun, tclad
that is to be blanked in production should be considered
as early in the design process as possible. Part design
is critical to ensure blanking feasibility as there are
specific guidelines to be considered. Each design should
be evaluated to the recommendations defined in this
document prior to beginning the tool planning process (see
Section 1.3 on page 8 of this document).

IRFL/ BN R

AN R ERER T AN BEFNREERAYENLZ.
MERETUSHEFNTHVAER, FETLUMHEENRE,
BT BESHEKZ, EFTULSEEEENRARENESY
FIEREBFLASALER. BR, NRYRRMERBEEIREF
ZHERNEER. SHRITENTREFNTITENEXEE,
EAEZBINEMREN, EFRANEREZA, MREARIEN
RIS B FPIR I TIRAL,

Milling

Milling processes are typically used for prototype or
low volume production with complex geometries.

These processes are typically not cost-effective for
moderate to high volume applications.

CNC

BIZ2EERTEASER LA RNRE S/ IMEELE.
MNTFHFEFNAMENE, XEIEBERESHAANE.
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PROFESSIONAL PCB OPTIMAL DESIGN

Circuit To Edge

When planning to blank a part perimeter, the distance
between the circuit pattern and the part edge is critical.
To allow for sufficient relief for the circuitry, the standard
minimum distance from circuit to part edge is one material
thickness plus 0.5mm (0.020"). If the circuit foil is 2 oz. or
thicker, the face of the perimeter punch must be designed
to allow for uniform support around the part perimeter.

Active circuitry that needs to be isolated from the base
plate should be placed a minimum of one baseplate
material thickness plus 0.5mm (0.020") from the edge
of the hole. If the circuit is a ground pattern, or same
potential as the base plate, then the circuitry may be closer.
Standard practice is to always leave a 1.3mm (0.051")
relief around a pierced hole.

Note: The minimum diameter for a pierced hole is
equivalent to one baseplate material thickness. Higher
operating voltages may require larger clearances.

=N gk S

S ESTHEN, BEREFMEHESZERES
EXEE. ATHEBREBEUHEBNTE, NBEIFHE
SHtNER/NEBR—MHHERINE0.5mm, S1REE
G202 E BRI AR kR REL R T B EEHE
BEERMIISE.
FESEREBNEREBENEDHE—MERMHEE,
BN EFLIEAZ0.5SmmAsUE. WRBEIEEMEEEE
BAENER, WBEIRSESEN. mEMERIIBSER
B1.3mmfLEERYZ R,

IR FANSRNERFTITERMHENEE. BESH
TrREERREREE RRIEMR.

Figure 4: Hole And Circuit To Edge Clearance
El4: FANLEEDSHIER

Cross Section View#i¥imE

* 1.6 (0.8mm)
Minimum
— |

|

[

1.3 (t+0.5mm)

5.3 (DIAI'xxt)
Minimum

Note: Use of a soldermask is recommended.
R BIUEREEREER

For further technical informations please visit our website: www.mankun.net

Radii On Corners

Punching requires that all inside and outside corners be
designed with a minimum radius. It is recommended that
one baseplate material thickness minimum radius be on all
corners. When desired, it is possible to go down to one half
baseplate material thickness radius. Mankun, this requires
higher tooling costs.

BEfE¥E

PAERAERASIERITERNER. ENEREHEH
WAER—NERMHEENSNFER. WRFE, FJLURD
FERRMBEFERN—F. B2, XFERSNIERS.

Flatness

Part design, as well as the manufacturing process, affects
flatness of a tclad board. There is also an effect from the
differential coefficient of thermal expansion between
the circuit and the baseplate layer. That effect is
determined by the base plate material selection and ratio
of copper foil to baseplate thickness and the percentage
of circuitry per layer.

For tclad, panel or part, there is always the potential
for some bow caused by the difference in between
the circuit layer and the baseplate. Flatness can be
further optimized by using copper base metal instead of
aluminum and with proper overall design. Generally, if
the thickness of the copper layer is less than 10% of the
baseplate thickness, the aluminum will be mechanically
dominant. Constructions with more circuit copper than 10%
of the baseplate thickness can exhibit a bow. Copper foil
thicknesses less than 10% of the baseplate thickness
can be controlled well within IPC specifications. Flatness
can be further optimized with proper tool design and/or
additional processing.

FRE

FHRIUTLUARBIET RS M BRERGTEE, BEME
WMEZRNARKRBERDEL M. ZARBURTERT
FIROGEEMELS), RESERNXRUNREEBERIESEL.

MNTFERER, HIRSEE, BREMERZEDNERKES
SHELTH, BYERREESBNBEBRAEEEIRIRK
®it, JUH—SMHFEE. BE, URBEENEENT
BEIREERI10%, WESLWMS A, BEEETER
EERT0%EHRRRESHINEH, WEEE/NTERER
A910%, FTLATEIPCALERRIFRIES, FEEALIBIEE
SR TR EMIINAERHE— S,

Planned View ¥EE

1.3 (t+- 0.5mm)

52 @
- Soldermask 53 s ®
FEIEE 54
E=—=== Dielectric
= N/ s
I:I Baseplate Material Lé ﬁ.gﬂﬂ
Higtr
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TESTING OPTIONS
LI

Electrical Opens And Shorts

1.For single-layer boards using A.O.l. (Automatic Optical
Inspection) is the most cost-effective method. Using
original Gerber data to compare to the etch panel will
find any anomalies, even in an etch-down condition.

2.The more traditional “Bed-of-Nails” testing is also
available. This requires a fixture charge and is a
higher cost method. It is the only viable method for
two-layer constructions.

RS FFERTER

1.3 FERACIEHEFRE) NBRER, XEKREFTH
73iE. ERRKRGerberiE SMZIEIREITELER, BIE
ERAFHT, B2RMEAZEBR.

2ERAILMEREERN Wi, XFEEEEA, B
BRARENGE XERTNESHE—AIITITE,

Proof Testing (HiPot)

Testing is done to verify dielectric strength integrity of a
tclad board.

1.Proof testing done in panel form is the most cost-
effective method. This form of testing is done at post-
etch condition, prior to surface finish or final fabrication.

2.The recommended method for safety agency
requirements on tclad assemblies is an individual
piece-part or array-part test. This method 100% tests
and marks each finished board and/or array. This
method requires a fixture charge.

3.When higher test voltages are required to meet safety

agency requirements; standard clearances for fabrication
may not be enough to allow for “Creepage Clearance” to
meet test voltages. These minimum creepage distances
can be found in safety agency standards or IPC-2221
for reference.

MWHZA (HiPot)

FTARRNLAIEE BERONE (B5) BERNTEME.

TR TR R R REBE AN @A E. X
MR AR ENFRETEITHN. RARHTRES
INTE &L HIE.

2N BIRAGI T2 EERNEEFT RN
PRBHEUK. H75E100% A FHIRISE AR R IREH
W, WEEFEEEEELERA.

3EFEESNNHBEUBREZTWNERRE, HIiEN
IR AT BEAR B LAV TR BRI BB . XL
R/NRERIEEIEREIRERIPC-2221503], LA
&%,

ADVANCED CIRCUIT PROCESSING
BB E

Part Forming

Tclad is designed with a copper or aluminum baseplate
that can be formed. In order to maintain thermal and
electrical integrity, circuits cannot go across the
formed area.

RS FFEEFNAER
REBEEREERIRT BT LU KRR EER. ATRE
RAEBSRTEY, BERAEFTREXE,.

Ultra Thin Circuits

Ultra Thin Circuits (UTC) utilize tclad dielectrics without
the typical thick base layer. These circuits are often used
for component level packaging where the thick aluminum
or copper base is not required for mechanical or thermal
mass. The circuit layer can be a “stand-alone” ceramic
submount replacement. The total profile of a UTC can be
as thin as 0.23mm (0.009") and can be used in double-
sided structures.

B
EEREUt)ERATTHRNBENRMIERENERER.
XLBRBERATAGRIR, HPIMSHREREFTTEER
RIIREIEENR. BERETLR" M HERENER R,

UTCH S BRRTEZE0.23mm, o FFXNEEA.

1.6mm Aluminum base board 0.4mm Aluminum base board

1.6mmERIBEENR 0.4mmEREENR

For further technical informations please visit our website: www.mankun.net

06 www.mankun.net

ManKun professional PCB applications
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2-LAYER DESIGN CONSIDERATIONS
WERITEEEI

Benefits And Considerations

Tclad dielectrics in 2-layer constructions have significant benefits
in overall design when compared to 2-layer FR-4 constructions.
These benefits include; higher power density,electromagnetic
shielding and/or improved capacitive coupling.While designing
your 2-layer circuit, please keep these items in mind:

eInner layer copper thickness is limited to 140 micron
(4 oz.) before plating.

*Due to the lower thermal impedance of tclad dielectric as
compared to FR-4, thermal via's are not usually required.
However, if thermal via's are used better thermal
performance can be achieved.

«When using a copper base plate, connections from the
circuits to the baseplate are possible using a plated
Blind-via or thruhole.

*Using electrical/thermally conductive via fill materials and
overplating with copper creates a flat surface area enabling
solderable pads for devices eliminating solder voiding.

*A selective dielectric removal process can be used to
expose the inner-layer and/or the baseplate for component
attachment to these layers if desirable.This type of design
reduces thermal resistance.

FAMERER

SWEFR-AE19MELL, MEESHTHEBEEN RERKRRIT
FEEEZEMY., XL EE: EeXREE, BHFRKE
HENBRABEG. ERITHEBRE, BFICUT/IR:

- BiERI, AERNERRSIN140%50K (40Z).

* BT5SFR-448H, BENRNABRRE, FHLEERFERN
#fl. BR, WMRERERA, WALALIMEFAIBTAMERE.
« AERREERN, FTLAERBENEILREGBRERE
B,

- ERSH/SRBELERMRIHERSEFIERRER, M
R ANE RS BT ERIERRSAVEE.
MRFETLUERERENBERIERBRERNEERLUE
BAMERIIXER, XFPRERRITHIEET AHE.

For further technical informations please visit our website: www.mankun.net

Material Selection And Fabrication

2-layer designs incorporate additional amounts of copper
and dielectric thickness over single-layer designs. As a
result, additional considerations must be made with
regard to material construction choices and fabrication.

*Flatness is affected by the amount of copper so CTE
rules must be considered in the equation. Most heavy
copper constructions will require a thicker aluminum base
substrate or copper base to prevent bowing.

*The additional dielectric thickness will also create the need
for larger minimum distances in drilling, scoring, routing
and punching. See the section regarding fabrication.

*Copper plating adds approximately 1 oz. to the copper foil
layer.

MEhERSHIE

WERITHBRRITESESHRNNEEE. B, ©R

EM ISR EMFIES B FHESERE.

c FIEEZHEENEW, BREORERITREECTERN,
AREHREVREVHFTERENBERIIBERKR, LA
1F=5H,

SN EBEERERESEEIL, VA, hEMESEE
BERHR/MER.

« fSE R IE IR IAALI10Z,
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DESIGNING A NON-RECTANGULAR
PART ARRAY

IR FREF 4R

Comparing An Array In
Three Different Considerations

Non-rectangular designs typically require additional spacing in
the array for milling or punching the shape.Often a combination
of scoring and milling/punching is required to create the part
shape and allow parts to be separated from the array after
assembly. Additional process steps and reduced material
utilization can impact cost.

=HRRNES

IR IR HE B FEEH IR E LAY B R LAVE B E Ak
K. BEFERVEINB/PILEERIETHIR, FRIF
EHHRESTIFASE. GIMILIELS BRI R BRE
R IMALA.

Figure 11: Original Array Design
E11: RigpIFRIRT
Parts spaced apart, lack of common score lines

FHERHF, ROHEZIRE

Large rails with pin holes

HEFLRIR ITIER

Figure 12: Improved Design
E12: SRRt

Parts moved together for common score lines
FH—ERMLRBHERND 8%

Rail size reduced
TR

Design Considerations For
Better Material Utilization

Are rails required for assembly? Rails consume material that
will be discarded after parts are separated from the array.
When designing an array, size and number of rails should
be considered to optimize panel utilization. The reduced
rail design in Figure 12 below uses less material than the
one in Figure 11, and even less material is required for the
design with no rails in Figure 13.

Will assembled components require parts to be spaced
further apart? This can result in multiple score lines and
reduced material utilization. Consider part orientation in
the array. Alternating orientation may allow components
to nest, maximizing material utilization. In the original array
design (Figure 11), parts are spaced further apart and use
more material as compared to the common score lines used
in the improved and optimized designs (Figures 12 and 13).

RIHEREILAREMHFI AR

c FIRFEILFAL? TROERIMHSESTHSETD
BEHRERF. RIUTHIRE, NERITFRNRIFHELL
MACERFI AR, TE124Pa9EEIRITHERM R EEE 11
bRt ED, BRI RINET34iRE TIFBRRIT.

FRENEMEETERTUHOARE? XTRSESN
VEIELFIFEMHFBR, ZRHRTOTGSE, &
A7 EALAEAGRE, NMEXEENFATH. TR
wmpiRiRit (B11) &, SRt (B128013)
PERNEAVEILELL, EHZANERSERFEER
HMHEZ.

Figure 13: Optimized Design
El13: Uerigit

Parts moved together for common score lines
SH—EBILIRELEN S 84k

Rails removed

TELERT

For further technical informations please visit our website: www.mankun.net
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Design Type

& it %A

Design Parameter
Rit& %

Standard Design Recommendation and Specification
mERITENMAE

1.0

Circuit
Design
BBERIRTT

2.0

Soldermask
Design
FEIE T

3.0

Legend
Design
E5RIT

4.0

Surface Finish
RELE

5.0

Mechanical
Design
Mg

1.1 Minimum Circuit Width
B/NBIREE

1.2 Minimum Space and
Gap Single and Double Layer

BRE. WE s/=EE

1.3 Minimum Circuit to Edge Blanking
B/MBZIFB RS

1.4a Minimum Circuit to Edge, V-Scored
V-CUT R/NZREE

1.4b Minimum Circuit to Edge, Milled
VEIZ BRI R/NBEL
1.5 Minimum Conductor to Hole Edge
FLIDEAIERNSR
1.6 Copper Land w/Non-Plated Through Holes
ISR, H/ IFREETL
1.7 Minimum Character Height for Etched
AmBNFHERE (BRTEREEE)
2.1 Minimum Soldermask Line Width
SNBEREE
2.2 Minimum Soldermask Aperture
/NEEREAE
2.3 Minimum Character Height and Line
BNFHEEM%E
2.4 Soldermask Color
FEISIMERE
2.5 Character Height / Width (In Soldermask)
FHRE/RE (EREEYH)
3.1 Nomenclature to Pad (Ink Jet Printing)
Z2E/ FBED (WEEERFTED)
3.2 Character Height / Width
FHEE/EE
3.3 Minimum Distance to Board Edge
FRNSAIR/NER

3.4 Nomenclature Color
FRRREE

4.1 Surface Finish Available
B] FARRELL IR

5.1 Hole to Board Edge
FLEMRN S

5.2 Punched Hole Size
IR

5.3 Minimum Drilled Hole Diameter -
Copper Baseplate {FERE/INEFLER

5.4 Minimum Drilled Hole Diameter -
Aluminum Baseplate $EERS/INEFLER

5.5 Minimum Dirilled Via Diameter for Circuit
Layer (Foil Thickness Dependent)

HEENRNEL, BR (RTHEEE)

5.6 Minimum Edge Radius
RINAGHZ

CIRCUIT THICKNESS EH3igiRE
35um (1 oz)
70um (2 oz)
105um (3 02)
140um (4 oz)
1-LAYER (NON-PLATED) = (JEHE)

MINIMUM LINE WIDTH SRIMEE
0.13mm (0.005")
0.15mm (0.006")
0.18mm (0.007")
0.20mm (0.008")
2-LAYER (PLATED) WE (i)
35um (1 0z) - 0.23mm (0.009")
70um (2 oz) - 0.30mm (0.012")
105um (3 0z) - 0.36mm (0.014")
140pm (4 0z) - 0.41mm (0.016")

35um (1 oz) - 0.18mm (0.007")
70um (2 oz) - 0.23mm (0.009")
105um (3 0z) - 0.30mm (0.012")
140pum (4 oz) - 0.36mm (0.014")

One baseplate material thickness + 0.5mm (0.20")
— A ERFEEE+ 0.5mm (0.20")

MATERIAL THICKNESS #2HEE
1.0mm (0.040")
1.6mm (0.062")
2.0mm (0.080")
3.2mm (0.125")

CIRCUIT TO EDGE DISTANCE RISZihiGIaE
0.66mm (0.026")
0.74mm (0.029")
0.79mm (0.031")
0.94mm (0.037")

0.5mm (0.020")

One baseplate material thickness

—REREE

Punched non-plated thru-hole is 0.76mm (0.030™") minimum
hFLIFRBEEFLAYER/N/90.76mm

1.5mm (0.060")
0.20mm (0.008")
0.20mm x 0.20mm (0.008" x 0.008")

1.50mm x 0.25mm (0.060" x 0.010")

Green, White, Black, Red, Blue are available

g, A8, 26, 46, BeSHall

Minimum character height / Minimum line width 0.25mm (0.010")
BRINFRBE/R/NEE0.25mm

Recommended min. distance from nomenclature feature to nearest pad is 0.25mm (0.010")
HERENGBNEERIINIERNIEREH0.25mm

1.0mm (0.040") minimum height, 0.15mm (0.006") minimum width

BNBER1.0mm, HAEE0.15mm

Same as circuit distance

S igIEEER

White and black
HEeMNEE

Lead-free HASL, tin-sinking,tin-plating,nickel-plating,gold-plating,gold-sinking, OSP
TR, N, ER, Be, nE, hEKFE

Min. distance from edge of hole to edge of board is one baseplate material thickness
MFLRB S REMREYIDSAVEERS R — IR RN EE

Minimum punched hole size is 1.5x baseplate material thickness

BAMTIRT RERMHEER .56,

One baseplate material thickness

—RIERAM R EE
MATERIAL THICKNESS #ElERE DRILLED HOLE DIAMETER $57LE512
1.0mm (0.040") 0.76mm (0.030")

1.6mm (0.062")
2.0mm (0.080")
3.2mm (0.125")

0.76mm (0.030")
1.0mm (0.040")
1.6mm (0.062")

0.25mm (0.010")

One baseplate material thickness for blanking, no radius for V-scoring
—RIEREHEE, BTVARN+FE

For further technical informations please visit our website: www.mankun.net
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Guideline 1.3: The minimum circuit to edge blanking distance allows the punch to engage the metal
baseplate and dielectric without damaging adjacent circuitry and improves tool life.
SNNBELEHNNHIEB AR SEBERMBNRES, MARIKRIMECBEFIRENESS.

Guideline 1.4:The minimum distance from circuit to edge must be met to provide isolation from the circuitry
to the baseplate. Note: Additional distance from circuit to hole may be required depending on
application and proof testing requirements.

MIHENBEEDSNS/NES, MENBRIERNFES. T8 RELAMGENNERMERERMNE, TEFEMNBRIIFLAMIMNEE.

Guideline 1.5: The minimum conductor to hole edge distance must be achieved to provide isolation from
circuitry to the base.

PFABISHRRIFNSMB/NER, LUEMBIEEIRENIEE.

Guideline 1.7:The minimum character height for etched nomenclature must be met for optimum legibility.
A TR RN S EN AT BRI,

Guideline 2.1:Minimum soldermask line width is needed for proper adhesion of the soldermask to the
board surface.This is also an important consideration for maintaining separation between
pads (solderdams).

AT EREESEERRAESMEG, FERNNREELE, XEURRFER (B5) 2EEENEELZEBAER.

Guideline 2.2:Solder pad apertures designed with overlap ensure proper adhesion of the soldermask to the
board surface and prevention of exposure to copper and bridging between features.
BEERITHIER. BHI, EEUBRIESESKRERENELSNES, HELEERERNSHZEEE.

Guideline 2.3: The minimum soldermask specification keeps the pads exposed so they can accept the
surface plating and ensures the pad will remain large enough to be functional.
BNOESENSEEERHEE, UWESNTLUESRERE, ABRIEREBAR TIUREER.

Guideline 2.4: A standard minimum character height and width is set to ensure legibility.

RENRNFHEENRE, LBRSIE.

Guideline 3.1: A character width and height are specified for silk screening to assure legibility and adhesion.
RNLEMET FHBENSE, UBRSIEEMIFE,

Guideline 3.2: The minimum distance from silk screen to the nearest pad is required for registration to keep
the legend ink off of solderable surfaces.

ML NESIFRFORMES, RS HBREEaRE.

Guideline 3.3: A minimum distance to board edge is specified to ensure clearance for punch land, for
registration purposes and to maintain legibility.
RENBENRATRIESHE, METIRLENENES, LIRS KRITILAIE,

Guideline 5.1: The minimum distance from hole edge to board edge is important to avoid material distortion
during processing.
MFLBEERD G RNEBX Tl RN TSR R ERREE.

Guideline 5.2: A minimum punched hole size is recommended to ensure tool strength integrity during
processing and to avoid premature tool wear.
BNERMIARY, LREINTIEETTREBEENTEYE, HERTESRER,

Guideline 5.3: A minimum drilled hole diameter for the copper baseplate is in place to ensure tool strength
integrity during processing and to avoid premature tool wear.
EERNRNEA BRI, DERINTIREhTERBENTEEHES TEYRER.

Guideline 5.4:The aluminum baseplate has a minimum drilled hole diameter specification to ensure tool
strength integrity during processing and to avoid premature tool wear.

(ERIREER/NGTLERME, UFHRI TR T RN ie TR R,
Guideline 5.5: The circuit layer’s recommended minimum drilled via diameter ensures tool strength integrity

during processing and helps to avoid premature tool wear.
EWNBBES/METEZUREN TR TREENTEY, FRaTREIRER.

The above-mentioned content Mankun'’s circuit processing capabilities.

If your application requires different specifications, please contact your Mankun Sales Representative.
LI EABRRRFBIRAOLIEED, URENFRERTEFARONE, BRACHHEENRE.

For further technical informations please visit our website: www.mankun.net
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mIHHEFH RN
MANKUN ELECTRONIC CO,, LTD.

Add: No.40 Shinan Street,Dawen Village,DongchongTown,
Nansha District,Guangzhou City,China. P.C.:511453
Web: www.mankun.net /www.mankun.net.cn

Tel: +86-20-3483-2899

Fax: +86-20-8072-0030

Mob: 133 92619948
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