5SDD 013520401

ABB  5SDD 013520401

Housingless Welding Diode

Properties Key Parameters
= High forward current capability VRRM = 400 V
= Low forward and reverse recovery losses leAvm = 13526 A
Y = 85000 A
VTO = 0.758 V
Applications rr = 0.021 mQ
»  Welding equipment
= High current application up to 2 kHz
Types
VRRM
5SDD 013520401 400 V
Conditions: T;=-40 + 180 °C,
half sine waveform,
f=50Hz 63,5
C ~ @57 _
Mechanical Data o Without
H center h(IJIe
Fm [Mounting force 35+70 kN A ;
m | Weight 0.14 kg 95'3,5
Ds |Surface creepage 2 mm
distance
D, |Air strike distance 2 mm
Fig. 1 Case
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Maximum Ratings Maximum Limits Unit

VRrrM Repetitive peak reverse voltage 400 Vv
T,=-40+180 °C

lEAvm Average forward current T.=85°C 13 526 A

T.=110°C 10 967
lerMs RMS forward current T.=85°C 21 247 A
T.=110°C 17 227

IrRRM Repetitive reverse current 75 mA
VR = VRrm

lesm Non repetitive peak surge current |t, =8.3ms 91 000 A
Vg =0V, half sine pulse t, =10 ms 85 000

1’ Limiting load integral t, =8.3ms 34 200 000 A’%s
Vgr =0V, half sine pulse t, =10 ms 36 100 000

Timin =Tjmax Operating temperature range -40 + 180 °C

Tstgmin - Tstgmax | Storage temperature range -40 + 180

Unless otherwise specified T; = 180 °C

Characteristics Value Unit

min typ max
V1o Threshold voltage 0.758 \%
rr Forward slope resistance 0.021 mQ
;1 =10 000 A, I =30 000 A
Vem Maximum forward voltage lrm =8 000 A 0.920 V
I = 10 000 A 0.970
Qnr Recovered charge 600 uC
Irv =21 000 A, di/dt =-30 A/us, Vg =100V

Unless otherwise specified T; = 180 °C
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Thermal Parameters Value Unit
Rinjc Thermal resistance double side cooling 3.9 K/kW
junction to case anode side cooling 5.2
cathode side cooling 15.1
Riheh Thermal resistance double side cooling 2.6 K/kW
case to heatsink anode side cooling 4.7
cathode side cooling 5.8

Transient Thermal Impedance

Analytical function for transient i 1 2 3 4
thermal impedance % (s) 0.0454 | 0.0255 | 0.0041 | 0.0006

Ri(K/kw )| 2.6480 | 0.8700 | 0.2200 | 0.1500

4
Zihjc = ZRi (1-exp(t/;))

i=1 4
c
9 /
" S /
Conditions: s 3 /
Fm = 35 + 70 kN, Double side cooled 3 z /
+ /
X /
Correction for periodic waveforms| € 2 //
=N
180° sine: 0.9 K/KkW £ o J
a8 1 y
120° sine: 1.2 K/kW e A
o H % //
60° sine: 2.2 K/kW % 0 s,
180° rectangular: 0.8 K/kW = 0.0001 0.001 0.01 0.1 1
120° rectangular: 1.2 K/kW Square wave pulse duration ty (s )
60° rectangular: 2.2 K/kW

Fig. 2 Dependence transient thermal impedance
junction to case on square pulse
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Fig. 3 Maximum forward voltage drop
characteristics
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Fig. 4 Surge forward current vs. pulse length, Fig. 5 Surge forward current vs. number
half sine wave, single pulse, of pulses, half sine wave, T; = Tjmax

VR =0 V, T] = ijax
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Fig. 6 Forward power loss vs. average forward
current, sine waveform, f =50 Hz, T = 1/f
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Fig. 8 Max. case temperature vs. aver. forward
current, sine waveform, f =50 Hz, T = 1/f
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Fig. 7 Forward power loss vs. average forward
current, square waveform, f =50 Hz, T = 1/f
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Fig. 9 Max.case temperature vs. aver. forward
current, square waveform, f =50 Hz, T = 1/f
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Fig. 10 Typical forward recovery voltage waveform
when the diode is turned on with high dig/dt
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Fig. 12 Definition of reverse recovery parameters
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Fig. 11 Max. forward recovery voltage vs.
rate of rise forward current,
trapezoid pulse, Tj = Tjmax tr <10 ps
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Fig. 13 Max. recovered charge vs. rate of fall
forward current, trapezoid pulse,
IFM =2 000 A, VR =100 V, TJ = ijax
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Fig. 14 Average forward current vs. frequency, Fig. 15 Maximum forward current vs. frequency,
trapezoid waveform, Tc = 85 °C, trapezoid waveform, T¢ = 85 °C,
dig/dt = #500 Alps, Vg =100V dig/dt = #500 Alps, Vg =100V
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Welding' Holding ' Gun opening = Time for moving gun Gun closing
time time time to next welding spot time
Fig. 16 Definition of ED for typical welding sequence Fig. 17 Definition of Ip
for single-phase
centre tap
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DC output welding current with single-phase
centre tap vs. duty cycle

f=1000 Hz, square wave, AT; =70 °C
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f=1000 Hz, square wave, AT; =40 °C
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Notes:
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