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& THROUGH-HOLE MOUNTING AND TERMINATIONS

6.1 Through-Hole Terminations - General Axial Leaded components, when mounted honzontal to the board surface,
should be approximately centered between the mounting holes. The entire length of the component body should be in con-
tact with the board surface. The maximum space between the component body and the board shall [NIN2P3] not cxceed
0.7 mm [0L028 in]. Components that are required to be mounied off the board shall [IDID2D3] be elevated at beast 1.5 mm
[0.059 n]. Components mounted in unsupported holes and required to be elevated shall [D1D2D3] be provided with lead
forms at the board surface, or other mechamcal suppori.

Axial leaded components mounted vertically in unsupported holes shall [DAD2D3] be mounted with lead forms or other
mechanical support.

Axial lead components mounted vertically in supported holes shall [IMIN2D3] have component height and clearance (from
the board to the body or weld bead) requiremenis in accordance with the uwser determined dimension and shall not
[D1D2D3] impact form, fit or function.

»6:1.1 Lead Forming Fart and component leads should be preformed to the final configuration excluding the final clinch or

‘I:_ retention bend before sssembly or installanon. The lesd forming process shall not [DID2D3] damage lead seals, welds, or

connechions intemal to components.

Leads shall [A1P2D3] extend at least one lead dismeter or thickness but not less than 0.8 mm [0L.031 in] from the body or
weld before the start of the bend radius (see Figure 6-10.

The lead bend radius shall [A1P2D3] be in accordance with Table 6-1.

Note: Measurement 15 made from the end of the part. (The end of the part 15 defined to include any coating, solder seal,
solder or weld bead, or any other extension.)
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Figure &1 Lead Bends
1. Standard bend 3. Sbraight for 1 dlameteread thickness, 4. DiemeienThickness
2. Welded bend bt not less Ehan 0.8 mm [0.021 In] 5. Wald

Table 61 Lead Bend Radius

Lead Diameter Minimum Bend Radius ()
<08 mm [0.031 in] 1 dismeterthicknass
0.8 to 1.2 mm [0.031 fo 0.047 in] 1.5 diameterathickness
=12 mm [0.047 in] 2 diameterafthickness

~6.1.2 Lesd Deformstion Limits Leads shall not [D1D2D3] have micks or deformation exceeding 1085 of the diameter,

‘I’.r width, or thickness of the lead except as allowed for Aattened leads (see 7.1.4)0.

_6.1.3 Termination Requirements Component leads in supporied holes may be terminated wsing a straight through,

‘I; partially clinched, or clinched configuration. The clinch should be sufficient to provide mechanical restraint durning the sol-

denng process. The onentation of the clinch relative to any conductor 15 optional. [MP leads should have at least two diago-
nally opposing leads partially bent outeard.

Lead Terminations in unsupported holes shall [NIN2D3] be clinched a minimuom of 437,

If & lead or wire 15 clinched, the lead shall [NIN2D3] be wetted in the chinched area. The outhine of the lead should be
discermible in the solder connection.

Tempered leads shall not [IXID2D3] be terminated with & (full) clinched configuration.
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Lead protrusion shall not [DMD2D3] viclate minimum elecincal clearance requirements. Lead protrusion shall [DD2D3]
be in accordance with Table 6-2 for supporied holes or Table 6-3 for unsupporied holes.

Connector leads, relay leads, tempered leads and leads greater than 1.3 mm [0L.051 in] diameter are exempt from the max-
mum length requirement provided that they do not violate mimmum electncal spacing.

Table &-2 Protrusion of Leads in Supported Holes

Class 1 | Class 2 | Class 3
(L) min. End iz discemible in solder’
(L) mia. Mo danger of sharts | 2.5 mm [0.0984 in] | 1.5 mm [0.0591 in]

Mote 1: For boards grealer fhan 2.3 mm [0U3806 in] thick, with components hoving preesiablished lead lengths, e.g., DIFs, sockeis, connecions, &s & minimum
rezed 1o have the component or lead showlder flush fo the board sufacs, but the lsad end may not be discemible in the: subsequent solder connection.

Table 6-3 Protrusion of Leads in Unsupported Holes

Class 1 | Class 2 Class 3
(L} min. End iz discemible in solder Sufficient to clinch
iL} max! Mo danger of shorts

Mode 1t Lead protrusion should not exceed 25 mm [0.0884 in] @ there is o possibility of vidlation of minimum el=ctrical spacing, demages o soldersd
connedtions due to lead defiection or peretmtion of static prolective packaging during subsequent handling or operating ersironments.
6.1.4 Lead Trimming Leads may be tnmmed afier soldenng provided the cutters do

noi damage the component or solder connection due o physical shock. Tempered
leads shall not [N1D2I133] be tnmmed wnless specified on the drawings.

When lead cuotting 15 performed afier soldenng, the solder terminations shall
[N1D2D3] enther be reflowed or visually mspected at 10X to ensure that the onginal
solder connection has not been damaged (e.g., fractured) or deformed. Lead tnmmang
after soldening that cuts into solder fillets shall [NIN2D3] be reflowed (Figure 6-2).
If the solder connection 15 reflowed this 15 considered pant of the soldenng process and
not rework. This requirement does not apply to components that are designed such
that a porbon of the lead 1= miended to be removed afier soldenng (e.g., break-away P00 - 6-002

tic bars). Figure 52 Lead Trimming

6.1.5 Interfacial Connections PTH= without leads used for interfacial connections need not be filled with solder.

6.1.6 Coating Meniscus In Solder For Class | and 2 as an excepoon to Tables 6-4 or -3, a= appropnate for supporied
or unsuppored holes, on the solder destination side the meniscus may be covered by solder but on the solder source side
there shall [D1D2D3] ke 3607 visible solder wetting and no visible coating meniscus in the solder connection. Solder con-
nections shall [NIN2D3] meet the requirements of Tables 6-4 or 6-3, ss appropnate.

6.2 Supported Holes

6.2.1 Solder Application Solder shall [N1D2D3] only be apphed to one side of a PTH except for intrusive soldenng. Heat
may be simultancously apphed to both sides of the PTH.

6.2.2 Through-Hole Component Lesd Soldering When soldenng component leads into PTH connections, the goal of the

process 1s to accomplish 100% fill of the PTH with solder and good wetting to the lands, lead, and barrel top and bottom.

The solder connection shall [DID2D3] meet the requirements of Table 6-4, regardless of the soldenng process, =g, hand
soldenng, wave soldenng, intrusive soldenng, etc.

Az an exception to the Class 2 fill requirements in Table -4, the minimum permissible vertical fill of a FTH 1s 50% or 1.19
mm [0.47 in], whichever is less, provided the following conditions are met:

a. The PTH iz connected to thermal or conductor layers that act as thermal heat sinks.

b. The component lead 15 dizcernible mn the lead termination side.

c. The solder fillet on the lead termination side 15 wetted 360" of the PTH barrel and 3607 of the lead.

d. Surmounding PTHs meet requirements of Table 6-4.

Mote: Less than 100% solder fill may not be acceptable in some applications, e.g., thermal shock, electneal perfformance.
The user 15 responsible for identnfying these situations to the manufacturer.
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Table 64 Supported Holes with Component Lesds, Minimum Acceptable Conditions?
Criteria Class 1 Class2 | Clasa 3
A | Vertical fill of solder. Nodes 2.3 and Figure 6-3 Mot epecified T5%
B | Circumierential weftting of lead and barrel on solder destination side. Mot specified 180" I 2roe
c Percentege of cniginal land area covered with wetted solder on 0
solder destination side.
o Ei:;'?.lmlarenﬁal fillet and wetting of lead and bamsl on solder source a70° 130°
E Pemcentege of oniginal land area covered with wetted solder on 758
solder source side. Mote 1 )

Mole 1: Wetted solder relers 1o soider applied by any solder process induding intrusive soldering. For intrusive: soldering there may not be en exemal fll=t

between the lead and the land.

Mole 2: The 25% wnfiled height includes the sum of both source and destination side depressions.
Mole 3: Closs 2 may hawe less than TE% vertical fill as nofed in B2.2.
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Figure &3 Vertical Fill Example
1. Vertical TH

6.3 Unsupported Holes

_6.3.1 Lead Termination Requirements for Unsupported Holes Lead protrusion for unsupported holes shall [D11D203]
% meet the requirements of Table 6-3. Solder shall [DID2D3] meet the requirements of Table 6-5.

Table 65 Unsupported Holes with Component Leads, Minimum Acceptable Conditions’*

Criteria Class 1 | Class 2 Class 3
A_ Fillet wetied fo lead and land 27 3307, Mote 2
B. Percentage of land area coversd with wetted solder. Mote 3 8%

Mole 1: Double sided boards with functional lands on both sides need 1o comply 1o A end B on both sides.
Maote 2: For Class 3, lead is wettsd in the cinched aren.
Hole 3: Solder is not required to cap or cower the hole.
Hole 4: Wetted solder reders 1o solder apphed by the solder proosss.
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