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9x Screw .

Parts feeding 9x Screw loading/positioning | \

N rocess
(~ 4sec) (=2.5sec) 7 (21.556{2)

Total time
~ 40 seconds

Parts
release
(~ 0,5sec)

|
Parts feeding

H'\\\'\-i‘?;-__, 9x Welding .
| (= 4sec)

Total time
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~ 7.3 seconds Sx faster!
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5 941672026 * Time values are rough estimations and are strongly dependent on customer specific assembly equipment!
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Parasitic Inductances lead to turn-off over voltages

Busbar
Inductance

0
time [ns]

= 600

@
L
> 400f

'S 200+

time [ns]
> Ls Module xSnH@ Connection @Capacitor ~8nH

Laser Welding with single side mounting
can reduce overvolitage up to 20%.
Faster and more efficient switching possible.
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i Z2—TruMark Series/TruPulse Nano

WOEThE . 20-600w
B ik i RE B Bk 5m)
Jik i L L AEE: 1 to 4AMHz
T ik RS : 8-2020 ns

E" *]ﬁ@.wum o) /’ .Q' e
BOLTI%E:  25-170w ] et LN\

Clampi

m y é\ - Aluminium Body —_
S iz‘ \\ Item Description B"-‘;’r':lm.l'lm:":r - '.d
’Fﬁ' %ﬁ J;‘ BEC F30 - with D35 flange  PT-P00S77
d solator a BEC F50 - with D35 flange  PT-P00553
}'/_\' IL:EIJ ﬁ/f/jl: h BEC F75 - with D35 flange  PT-P00S54
T . BECF100- with D35 flange  PT-P00555
BEC F30 - no flange PT-P00614
BEC F50 - no flange PT-P00615

BEC F75 - no flange PT-P00616
BEC F100-noflange  PT-P00617

Divergent from [LLK
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Welding depth: 1.5mm

Welding length: 9mmm
Weldi th:>1.5mm
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Capillary depth [ mm]

s 1 15 2 25
Seam distance [ mm] (seam 1_19)

0
0 05 1 15 2 23
Seam distance [ mm] (seam 1_19)

BT

[4]2.738mml[3]11.783mm][2]0.904mm

Capillary dep! Quality In
-1.01 mm 3560 %
-1.07 mm  30.60 %
-0.65 mm 5260 %
-0.93 mm  39.81 %
010 mm 634 %

Capillary depth [ mm] [ %
I Warning imit
— L Errortmit

Quality In[ %] 5]
Quality Ref [ %]

[% 112y Ayiend

#VE: BIERE

Value
Minimum
Maximum
Mean
Stdev

LR NTELD

Seam distance [ mm] (seam 1_19)

115 2 23
Seam distance [ mm] (seam 1_19)

Capillary dep! Quality In

-1.01 mm  41.00 %

-1.07 mm  30.60 ¥

-0.65 mm 52.60

-0.93 mm 39.81

0.10 mm 6.34 %
Gapillary depth [ mm]

| Warning limit
— L Error limit

Quality in
Quality Ref [

(%1403 Aypend

o

Value
Minimum
Maximum
Mean
Stdev

Quality In[ %]

o5 1 15 2 25 3
Seam distance [ mm] (seam 1_19)

IREENIE1/4 244

Capillary dep! Quality In
-0.89 mm 43.60 %
-1.07 mm 30.60 %
-0.65 mm  52.60 %
-0.93 mm  39.81
0.10 mm 6.34 %

Caplllary depth [ mm]
|~ Warning timit
— L Error imit

[%1193 Ayiend

&
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Gapillary depth [ mm]

[4]12.712mm1.766mm|[2]0.89Tmm

Value
Minimum
Maximum
Mean
Stdev

05 1 15 2 23
Seam distance [ mm] (seam 1_20)

05 1 13 2 25
Seam distance [ mm] (seam 1_20)

Capillary dep! Quality In
-0.96 mm
-1.10 mm
-0.70 mm
-0.93 mm
0.09 mm

32.00 %
31.80 %
56.00 %
41.56 %
7.10 %

Caplliary depth [ mm]
|~ Warning timit
L Error imit

Quality In [ %]
Quality Ref [ %]

Value
Minimum
Maximum
Mean
Stdev

Quality In %]

05 1 15 2 25
Seam distance [ mmi (seam 1_20)

1 2 23
Seam distance [ mm] (seam 1_20)

Capillary dep! Quality In
-1.03 mm  48.20 %
-1.10 mm 31.80 %
-0.70 mm 56.00 %
-0.93 mm 41.56 %
0.09 mm 7.10 %

Gapiliary depth [ mm]
| Warning timit
~ L Error limit

1508 Ayeng

=

Value
Minimum
Maximum
Mean
Stdev

Capillary depth [mm]

05 1 15 2 25 3
Seam distance [ mm] (seam 1_20)

2 25 3
Seam distance [ mm] (seam 1.20)

Capillary dep! Quality In
-0.89 mm 44.40
-1.10 mm 31.80
-0.70 mm  56.00
-0.93 mm  41.56
0.09 mm 710 %

Gapillary depth [ mm]
| Warning timit
— L Eror

Quality In [ %]
Quality Ref [ %]
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P 5 SHEHE (mm)

v BIERET1/4 2/4 3/45

h 2

OCTHiiE m‘mg/v

RE%

0.028 (3%)
0.024 (2.5%)
0.065 (6%)
0.058 (6%)
0.075 (7.8%)
0.009 (1%)
0.01 (1.2%)
0.059 (6%)
002 (2%)
0.003 (0.3%)
0.028 (2.7%)
0.026 (2.7%)
0.02 (3.1%)
0.004 (04%)
0.021 (22%)
002 (2.1%)
002 (2.1%)
0.009 (1%)
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R 77 Z2—TruDisk Green Laser/TruFiber 6000P BLM

31 0.8+0.4mm
Welding depth: >0.3mm
Joint width:>1.2mm
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® @& | Trubisk 1020 ® ®
L. A% E R

TruFiber 6001 P

LA 5 E R

TruFiber 6001 P

|GBT Ty # HEHO 61542 0.8/Tmm+1.5/2mm)
TruFiber 6000P 3 +3kw HHEIN+PFO+OCT \GBT 5| Jll + Ve 2 78 A B o'

TruDisk Green Laser

TruFiber 6000P 3 +3kw HEIR

:
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TruFiber P 3 +3kw B EOLEE + PFOTRE +OCT

Pts: 25 pm (BPP: 0.38mm.mrad )

H¥F: 100um ¢ BPP: 4mm.mrad)

R PE: 2+2kw, 2+4kW, 3+3kw, 3+6kw

&R ENE: max £0.5 % (IR Th R i4H))

FAKFE: 10-15m-20m(BLM)

SCREIBPRRIEE =J7 In L2k

Wiy agk:  (Profibus, Profinet, DeviceNet, Ethernet/IP) and OPC UA

A AR 55 SR

T2 Fr
FD 45 Laser VisionLine VisionLine OCT | CalibrationLine
Power Cam, Basic, Detect, Check | Focus, Power
Detect, Project
S _3_I<W v v v
F4 kw v v v
E kw v Vi v
9 kW v v v
EKQN 12 kW v v v \
P 3 kw v v v & Y
‘ 4 kW v v v
6 kW v v v

X

.

® @ @

L A S E R

TruFiber 12001 S

W TruFiber 6000 P
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TruFiber 6001 P Standard deviation
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VisionLine OCT B4 K344 W

Post
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Check Height Difference Check Butt Weld Check Fillet Weld 1:27:4175
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Select Seam monitoring and Check Fillet Weld £ ,,:z Run the Laser program with
- Simulation Mode on

Select related parameters
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2.5D PFO+OCT 7 PFORBEA S ANE] /5 B T 58 AGHER MR B A = -

difference=0%

Capillary dep! Quality In i}
== value .70 mm  8.60 %
£ [Minimum  -1.82 mm  5.00 %
[ |Maximum  -0.93 mm  23.40 %
B viean -1.55 mm  12.87 %
Stdev 026 mm 445 % o

Technical Data

Capillary depi Quality In c
o Value -1.61 mm  12.00 %
Minimum -1.68 mm 1.00 %
Maximum -0.56 mm 22.60 %
-1.32 mm 8.63 %
Stdev 0.33 mm 4.37 % ﬁ

| Mean

« Gapillary depth [mm] [®

« Gapillary depth [mm] [
= |- Warning limi
SEpine f e - G
=
ve.en. Cross section: 1.70 | M., R TREFEEETI
OCT: 1.70 g, Cross section: 1.69
2.5D height ) g OCT: 1.61
(%]

compensated za 5 73 10 123 15 s 2ISDIheight

PFO 3-3 2.5 D Jitseempa C entér e S P10 compensated

Parameter

Power limit (kW) | {KF10223} (-80: Q. ¥2) difference =4.7%
| Aperture (mm) 33 (0,-100,+2)

| Wavelength (nm) 1030-1085, 515

| Laser Mode | SM, MM, BLM SM, BLM MM Center

| Plug type LLK-D e (0, 100,-2)

| Weight (total, approx. kg) | 35 (80, 0,-2)

' MM & BLM 140 '
TruMicro 175 )
Collimation | sSM150/200/300 b difference =4.0%
I : 160HB /255 / 265HB / %45 .f S Soeliavioor ualiv Capillary dep! Qualityln ~ [2
345HB /450 / 450HB / 550HB / [ = e = mm 1800 % 168 mm  15.00 %

| Objective lenses 700HB B o7z v 100 % otmm 500 %

| Scan field f265HB @1075nm z=0 (mm?) 140x102 gi: L e 148 mm 16.34 %

| Scan field f450HB @1075nm z=0 (mm?) 306x208 = .
Max field @1075nm z=0 (mm?) [ 570x370 (f700HB) TR - | T
| Z-travel/Defocus f265HB IR MM (mm) | £5,3 T | L e ga—

| Z-travel/Defocus f450HB IR MM (mm) +15.4 BEl B s oCT: 168

| Z-travel/Defocus fmax IR MM (mm) £37.5 (f700HB) vnrin__ topensated diff€rence =3.6% | ® v s [




VisionLine OCT CheckH AZ= % W

VisionLine OCT Check

BB TruDisk (1030 nm, 515 nm), TruFiber (1071 nm)
B2 - PFO 33, f = 265 mm, 345 mm; 450 m

NS BB A = 625 nm -
OCTE K (BUtREFR) 4 A =820 - 860 nm (WUt %4452 3B, IEC EN 6082—5-1_:2014)
OCTIEHEZR ¢ 250 kHz

HMRUBRS)/ZR (RERES) NEEHE +5mm/ 215-25 mm (B T8 kB )
AR Pum

R4 > 10 ym (m%??ﬂﬂi:;sﬁu&%%%iﬁaﬁ)

S R B 0.5 mm-12 mm (L FHH RSB L) RO )
BASER \/ 4OOV-10°/::..460V+ 10 %, 3 AC+PE 50 ... 60 Hz

%8 4 TR G B W B AR ST
2 FUE T4 = {LPFO

TRUMPF
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Visionline OCT —i iH DA J% 4 i) 4244 -
R R

customer’s PLC

customer’s PLC

time sequence

Laser source
time sequence /signal

— AR R TT R
a. VAR LIEERD
b. PRI ESE DL S H
C. R ZiCWr USSR D i !

31 | OCT Product Information Update
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VisionLine OCT Check %
Busbar/E A LA A

TRUMPF

Sensor system
VisionLine OCT Check

Capillary depth monitoring
and seam geometry
measurement - Busbar welding

Business



IGBT 5| J + Fig B 78 B AR B S5
TruDisk 260G 3%

K

S TruDisk 1020 TiruDisk 2021 TruDisk 3022
T DI Tkw 2kw 3kw
LSS 515nm 515nm 515nm

p e MR 50um 100um 150um
it 6 EELr)i SR8 SR8

p s 2mm*mard 4mm*mard 6mm*mard
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TruDisk Bt A3 SE IR € 1 Th 2% Y -
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Nach: Bliedtner, Jens; Muller, Hartmut; Barz, Andrea (2013): Lasermaterialbearbeitung. Grundlagen -
Verfahren - Anwendungen - Beispiele. Miinchen: Han
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TruDisk 1020

JREEESA] 0.1 s
FEEE0.3 mm + 0.3 mm
JEERE . 0.35 mm
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TruDisk 1020 7= 54835

TruDisk 1020
Copper welding with green wavelength
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Since 1923

Innovation guarantor
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Machine Tools
for flexible sheet metal manufacturing

Laser Technology
Laser for Production Technology

Extreme UV Light

TRUMPF Laser Amplifier

High-Power Laser Systems for EUV Lithography

ADDITIVE MANUFACTURING

for innovative components

Laser Metal Fusion (LMF) | Laser Metal Deposition (LMD)

PHOTONIC COMPONENTS

Laser Diodes for photonics and digital products

>1 Billion cell phones worldwide are already equipped with this laser

. Datacom VCSEL and
dIOde teChnOlOgy photodiode array

FINANCIAL SERVICES

Company-owned Full-Service bank for purchase loans

TRUMPF customers receive a lease or hire purchase offer.
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~EUV Lithography — New Light for
the Digital Age”

Awarded by German President Frank-
Walter Steinmeier with his Prize for
Technology and Innovation

Researcher Team:
f.l.t.r.

Dr. Peter Kurz
ZEISS Sparte Semiconductor Manufacturing Technology

Dr. Michael Kosters
TRUMPF Lasersystems for Semiconductor Manufacturing

Dr. Sergiy Yulin
Fraunhofer-Institut for Applied Optics and Precision Engineering IOF, Jena
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TRUMPF Laser

Always the right beam source for you on of

NV

Disk lasers

>

§|{

Fiber lasers >

TRUMPF

5\]{

Diode lasers >

Short/ultrashort
pulse lasers

N

CO, lasers

>

\/

|
[

Pulsed lasers >

o

Marking lasers >

O]

Sensor systems >

s

Optics >

4

Scientific lasers >

Business
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