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1 General assembly instructions

The flow 1 type modules have to be mounted to a PCB. The electrical connections between

module and the PCB can be made by soldering or by using Press-fit technology. In applications
where the module is attached to a heat sink , the PCB must also be attached to this heat sink .
1. Figure shows how this attachment canb e achieved with threaded spacers.

)

=
e
=]

=
= =
=]
E B

T A ol o
' — 5 Module backside

Heat sink

1. Figure Module with PCB and Heatsink

The distance between the top surface of the heat sink and the bottom plane of the PCB is

defined by the module type, which can be 12 mm or 17 mm. PCB spacers can be used to
obtain the correct spacing . The number and the position of the fixing points depend on the
design of the circuit, the location of different masses like capacitors or inductors and the
environment of the system. General recommendation cannot be given. For recommended
heights of these spacers see the sections of mounting options (7, 10).

Typical (recommended) assembly sequence:

1. Attach module to the PCB
2. Position and fix the assembled PCB with spacers to the heat sink
3. Fixthe module toth e heat sink

A single solder pin can be pushed or pulled maximum NO. 2 mm wi t hnota mofedharc38
N during the assembly process. The special design of the Press -fit pin prevents a deformation

of more than 0.1 mm when a push force is applied during the press -in process. A deformation

of maximum 0.2 mm by applying a pulling force of not more than 35 N during the assembly
process is allowed.

Thetension of the pin must Nat@atmaxenum suestate Kamperature of 100 Ac,

this condition is  fulfilled if the recommended spacers are used.

EMPOWERING YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/ page 6



2 Specification for PCBs

1 Printed board material meets the require ments of IEC 61249

1  The maximum number of conductive layers is not limited.

2.1 Specification for modules with Press

Printed board thic

and will be performed upon request).

kness must not be less than 1.6

-fit pins

-2-7.
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mm (thinner PCBs require additional testing
PCB should be covered with solder mask on both sides.

Plated -through -hole specification

Flow1 with thick ceramic Flow1 with thin ceramic
Hole drill diameter I 1.6 N 0.025 mm 1. NO. 025
Copper thickness in wall >25 Om Om
Metallization in hole <50 Om Om
PTH hole diameter I 1. 4099 /-0.06 mm I 1 +0.-0.86mm
Mlnlmum_Cu width of the > 01 mm >0. 1 mm
annular ring
Hole position accuracy N 0.04 mm N 0.04 mm
T Metallization of PTH
o for chemical tin plating (Sn): 0.5 Tmtol0 Tm
- Final PTH @
\
_ PCB hole @ before plating
2. Figure Chemical tin plating (for illustration only, no real proportions)
o for HAL tin plating (Sn): 0.5Tmto50 Tm
Sn - Final PTH @

PLB

—

PCB hole @ before plating

3. Figure HAL tin plating (for illustration only, no real proportions)
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0 Chemical Gold (Au), Silver (Ag) and Organic Solderability Preservative (OSP) are
not generally released, individual release of PCB systemrequired
The PCB can be disassembled and reused 2 more times
Minimum distance between edge of the PCB and the centre of the pin hole: 4 mm
Minimum distance between centre of the pin hole and components on the PCB: 4 mm
For any other requirements IEC 60352 - 5 standard should be  considered

=a —a —a A

2.2 Specification for modules with solder pins

1 The module is attached to the PCB by clipping or screwing it into the appropriate holes.
1 The role of the clips is to hold the module in the PCB at a proper position before and
during soldering process. For details see section 2.4.
1 Afterscrewing the module to the PCB, all pins must be soldered . The hole diameters on

the PCB have to be designed according to the soldering pin diameter which is
I 1 mm N 0.05 mm.

For further dimensions or a 3D model please contact your local sales manager.

, A @ 12005

— =g

4. Figure Solder pin diameter

2.3 Specification for modules with Press -fit pins that are soldered to
the PCB

In case s where the Press -fit pin s are soldered instead of pressed into the PCB the

recommen ded PCB hole diameter is stated in the table below . In these cases the annular ring

must be designed according to the standards for through hole components to ensure proper

soldering of the Press  -fit pins.

PCB Hole diameters

Flow1 with thick  ceramic Flow1 with thin ceramic
Final hole diameter I 85 N 0.1 mm 1124 NO1 mm
Please read section 12 Recommendation for soldering also.

YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/ page 8
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2.4 Required PCB cutouts for module with clips
The drawings below show the required PCB - cutouts defined for different PCB thicknesses.
2.4.1  For modules with 2 - clips and solder pins

R 5.65 +0 1

|t 144 =x<1.8

1Bsx<22

22sx<28

71401

= =

5. Figure PCB-cutouts fortwo -clip modules atvarious board thicknesses

EMPOWERING YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/ page 9



\ 4

Vincotech

2.4.2  For modules with 2 -clipsand P ress -fit pins

| 71 40.1 |

6. Figure PCB cutouts fortwo -clip modules with Press  -fit pins

The clips have no function in the case of Press - fit modules since the module is held by the
Press-fit pins in the PCB. The press  -in depth (position) is controlled by the press -in tool. The
clip-in function in a Press -fit module is unnecessary because it would provide too strict
positioning tolerance. Large cutouts prevent the clip - in function of the clips (see 6. Figure ).
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3 Spedcification for module backside surface

The thermal properties are not affected if the dimensions of the surface imperfections are
within the following values.

i Polishing is allowed on t he whole nickel plated surface if co

1 If copper becomes visible , the unit is scratched and the following acceptance criter ia
should be used. Thedept h and width of the scrilam cahn cc a8mpa exc
respectively. The length of the scratch does not matter but the total area of scratches
must not exceed 5 % of the total substrate surface.

1 The diameter and depth of etching holes have to be below 1000 im and 729 0
respectively .

Discolorations and fingerprints are onl y surface imperfections and do not affect the
module's functionality. Substrate surface imperfections can be seen on the figures below.
Depth & diameter of etching holes

e
; \le 1000 pm

Depth & width of the scratches

7. Figure Scratch and etching hole dimensions

8. Figure (leftt o right): Polished,
discoloration of, and fingerprinton the
surface

EMPOWERING YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/page 11
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4 Spedcification for heat sink

The w hole heat sink surface under the module must be plane, clean and free of particles.

1 The flatness tolerance shouldbe:< 50 Om i n general.
f In case the thermal paste thinner than 50 Om the flatness tolerance has to be
< 50 O maccordingly .

(A flatness tolerance specifies a tolerance zone defined by two parallel planes within
which the surface must lie.)

1 The surface roughness should be less than: R < 10 Om.
1 Heat sin k surface imperfections should be within the values described for the module
backside surface (please refer to section 3)
5 Specification for thermal interface materials

5.1 OPTION1: Thermal paste:

A. Apply a homogeneous layer of thermal conductive paste over the whole backside of the
module, with a roller or spatula.

B. Apply thermal paste in a honeycomb pattern, see 9. Figure . The prefe rred technology
for paste application is screen printing. For a drawing of the pattern please contact your
local sales representative.

T IIIIT
I9O98S! || T

LI I LIII
I X LI TIT LI_.
[ I I LT

9. Figure Themal paste honeycomb pattern

The recommended thermal paste thickness is 45 OmN 15 Om in both cases. For modules with
thin ceramic the recommended paste thickness is 60 N 15 O min both cases. Thermal paste
thicker than recommended will increase thermal resistance ( Fh).

5.2 OPTION2: Thermalfoil:

1 A thermal foil comprising of an aluminium core layer and two outer layers of phase
change material should be used.

1 The total thickness of the foil has to be less than 80 Om. Thicker foils could cause the
ceramic substrate to break and increase the thermal resistance.

1 Recommended foil type: Kunze Folien KU -ALC5 or ALF5

1 Material of the foil is aluminum, covered with a phase change material.

1 Recommended foil dimensions: see 10. Figure .

17.11.2017 Gyim-thy Zs.Rev.07 \/page 12
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L v, 1
1
[
10. Figure Recommended thermal foil dimensions
Type amm H/mm amm dmm fimm #Om
flow 1 82 N 0.15 71 N 0.15 37.4 N 0.15 45 N 0.15 2 N0.15 <80

5.3 OPTION 3: Pre  -applied thermal interface material

1 The modules may have already been pre - printed with thermal interface material.
o For modules with Press -fit pins a unique press -in tool (see section 8.1.1) has to
be used orthe module has to be mounted first to the heat sink and then pressed

into the PCB.

o0 Further information about using modules with pre -applied TIM see the
applicat i onPower madulds with Phase -Change Material 6 on Vi ncot ech
website

6 Specification for fastening screws to the heat sink

1 Screws M4 (recommended screw type DIN 7984)

1 Min. length of the screw in the heat sink: 6 mm

1 Flat washer ISO 7092 (DIN 433) - size of outer diameter 1 8 mm can be fitted into the
module.

1 Spring washer DIN127 or DIN 128

1 Mounting torque: 1.6 Nm < M < 2 Nm

1 For modules with AIN DCB: tighten both screws with half torque first, and then tighten

both screws with max. torque afterwards

A torque wrench shall be used to tighten the mounting screws at the specified torque as

exce ssive torque may result in damage or degradation of the device. The inaccuracy of torque

wrench tightening met hod c%.nThis has goebe u fakent ioto alicbint to

prevent over -tighten ing the fastener.
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Due to excessive temperature fluctuations wa shers should be used to prevent the loosening of
the screws. After accurate tightening of the screws the spring washer exerts a constant force
on the joint. The flat washer distributes this force on the plastic surface.

6.1 Screw with pre -assembled washers

Screws with pre -assembled washers (SEMS or kombi screws) combine the screw and the
washers into a single component. These screws eliminate  the need to slip the washers into
place by hand, boosting the speed and efficiency of the assembly process. The specific ations of
these screws are provided below:

1 Screw size M4 according to DIN 6900 (ISO 10644; JIS B1188)
1 Flat washer according to DIN 6902 Type C (ISO 10673 Type S; JIS B1256)
Size of outer diameter | 8 mm can be fitted into the module.

1 Split lock spring was her according to DIN 6905 (JIS B1251)
T Mounting torque range: 1.6 Nm < Ms < 2 Nm

6.2 Mounting with automatic screwdriver

For a fast, reliable and repeatable screwing process an automatic screwdriver with two stage

tightening method is recommended. The screwdriver starts fast in the first stage and slows
down after the first target torque is reached to accurately tighten the screw to the final target.
For torque and speed recommendations see below the curves ( 11. Figure ) and values:
Torque

- Cycle start: 0.3 Nm

- First target: 0.5 Nm

- Finalt orque min.: 1.6 Nm

- Final target: 1.8 Nm

- Final torque max.: 2 Nm
Speed

- Soft start speed: 96 rpm

- Step 1 speed: max. 650 rpm

- Step 2 speed: max. 12 rpm

WERING YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/page 14
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-TﬂrquE Final tq max
Acceptance Window Final target
Final tq min
Firzt target
Cycle start
» lime
Soft gtart speed
Step & zpeed
L Step 1 speed

Speed

11. Figure Recommended torque and speed curve
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7 Mounting options of modules with Press -fit pins

1 In the case of modules with Press -fit pins, the usage of the mounting by clipping or
screwi ng to the PCB of the module is not recommended.

1 Recommended spacer height:
- 12.1°° mmin the case of 12mmtype modules
- 17.1°°! mmin the case of 17mmtype modules

8 Press -in process of modules with Press -fit pins

8.1 Press -in construction

Press in tool

Module with Press-fit pins

— Positioning pins for the module
Place for the pins

Supporting fool

12. Figure Recommended construction for the press -in process

EMPOWERING YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/page 16
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13. Figure Press-in tools closed, module is pressed in
1  The module can be pressed into the PCB from the top (as 12. Figure ) shows or the PCB
can be pressed onto the module from the top (the module is below the PCB).
1 The prefer red method is to press the module into the PCB from the top. This me thod

will be discussed in this document.
1 Pressing multiple modules into one PCB can be done one by one (subsequently) or all at
once.

1 Pressing multiple modules at the same time requires a press -in tool according to the
above detailed single tool. The tool has to ensure the correct leveling of the modules
and PCB to avoid mechanical stress.

T The -éilape o 14 digure )(is only because to keep the distance betweenthe PCB
and the module. Depending on the PCB layout the geometry and the position of this
distance keeper can be different. Minimum distance between tool and the components
onthe PCB: 4 mm

81.1 Press -intool

The p ress - in tool protects the module from being over pressed.

8.1.1.1 Modules without thermal interface material

Material requirements for  the press -in tool:
9 Tool steel grade 21 MnCr 5 with yield strength of 660 MPa and hardness of 330 HB or

better.
1 Maintenance: Due to inherent contamination from process and product tolerance
differences, it is recommended to clean the press - in tool regularly

Thedimensio n mar ked with 6xd& DinFigurd pdepdmda eanimodgle Height:

1 12.1*°% mmin the case of 12 mm modules
1 17.12*°°% mmin the case of 17 mm mo dules

EMPOWERING YOUR IDEAS 17.11.2017 Gyim-thy Zs.Rev.07 \/page 17
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14 . Figure press -intool for modules without thermal interface material

8.1.1.2 Modules with thermal interface material
A unique press -intoptool (shownin 15. Figure ) is needed to prevent significant damage to the
phase change material during the press -in process. Smal | d d.anmeare ( ma X :
allowed.
Requirements for the press  -in tool:
1 Tool steel g rade 21 MnCr 5 with yield strength of 660 MPa and hardness of 330 HB or
better.
1 Maintenance: Due to inherent contamination from process and product tolerance
differences, it is recommended to clean the press -in tool regularly. The desired cleaning

interval is once every 100 modules with soft wipes soaked in Isopropyl alcohol.
The di mension mar ke dl5wigtirdh depends on moduletheight:

7 12.17%% mmin the case of 12 mm modules
1

17.1 %% mmin the case of 17 mm modules

For more information ora 3D model please contact your local sales manager.
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15. Figure Recommended press -intool for modules with thermal interface material
8.1.2  Supporting tool

9 The supporting tool supports the PCB during the press -in process. The size and position
of the holes and cut - outs depends on the components on the PCB.

1 16. Figure shows the recommended hole and cut -out dimensions for the Press  -fit pins.
The re commended diameter of the holes / cut-outs for the pins in the supporting tool is
between 1.7 mm and 4 mm ( depending on the positioning accuracy). The minimal
supporting place around the hole is 2 mm (the min. distance of PCB components from
the PCB pinhole should be also considered here). If the pins are close to each other
then it is possible to make a length wise cut -out for more pins as well. It is necessary to
position the PCB and the module as well. The depth of the cut -outs for the pins is
6 mm.

1 The module can be positioned with pins from the bottom tool through the fixing holes of
the modules.

1 Material of the supporting tool: POM (Polyoxymethylene) ESD proof or any metal alloy.

1 The t hickness of the suppor ting tool has to be at least 20 mm.
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16. Figure The recommended hole and cutout dimensions for supporting tool
8.2 Press -in process parameters
The total press -in force depends on the number of the pins , the hole -diameter and the plating
(type/quality) of the PCB.
Press-in process parameters
Flow1 with thick ceramic Flow1 with thin ceramic

Press-in force 70-160 N/pin 20- 100 N/pin

Press-in speed 571 10 mm/s 17 10 mm/s
8.2.1  Basic requirements for the press - in process

The Press -fit pins have to be pressed tothe correct depth into the holes of the PCB. The center
of the Press -fit pin zone has to be at least 0.5 mm below t he top surfface and at least 0.5 mm
above the bottom surface of the PCB. ( 17. Figure ).
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