## Technical Report — Detailed Overview of the SKT 100
Thyristor
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### 1. Introduction

The SKT 100 is a stud/line thyristor provided in a hermetic metal case with a glass insulator and
threaded stud mounting (ISO M12 x 1.75 or %4"-20 UNF). It is designed for heavy-duty power control
applications such as DC motor drives, controlled rectifiers (battery charging), and AC controllers
(temperature control). This report summarizes the device’s electrical and thermal characteristics, typical
operating limits, dynamic behavior, recommended application measures, mechanical data, and
guidance for safe use and integration into power electronic systems.

### 2. Product description and intended applications

- Form factor: Hermetic metal stud package (Case B5 / JEDEC TO-209 (TO94) equivalent), threaded
mounting for direct attachment to heat sink or chassis.

- Variants: Multiple blocking-voltage variants identified by model suffixes (e.g., SKT 100/04 D, /08

D, /12 E, /14 E, /16 E, /18 E) with VRRM / VDRM and VRSM ratings ranging from approximately
400 V up to 1800 V depending on the variant.

- Intended uses: High-current DC motor control, controlled rectifier systems, AC controllers for
resistive loads (temperature control), and other industrial power switching applications requiring robust
surge capability and high continuous current.

### 3. Key electrical ratings and limits

- Continuous average forward current ITAV (sinusoidal 180° conduction): typical 74 A (100 A in
alternate condition listed), with ITAV specified for different application waveforms and cooling
conditions (e.g., 2xP1/120, B2/B6, W1C tests produce values up to 182/250 A under particular test
conditions).

- Rated RMS on-state current IRMS: example values shown up to 182—-250 A depending on test
condition.

- Peak surge current ITSM (single half-sine pulses, 10 ms): 2000 A at Tvj = 25 °C; 1750 A at Tvj = 130
°C.

- Surge energy (i2t): up to 20,000 A/2s at 25 °C (8.3—-10 ms); 15,300 AA2s at 130 °C.

- On-state voltage VT: max 1.75V at Tvj = 25 °C, IT = 300 A; VT(TO) max 1.0 V at 130 °C.

- On-state resistance (rT): max 2.4 mQ at Tvj = 130 °C.

- Leakage (IDD, IRD): max 30 mA at Tvj = 130 °C with VRD = VRRM, VDD = VDRM.

- Turn-on delays: tgd (gate delay) typical 1 ps; tgr (rise time) typical 2 ps at Tvj =25°C with IG=1A
and diG/dt =1 A/ps.

- Critical rates: (di/dt)cr max 50 A/ps (Tvj = 130 °C). (dV/dt)cr values given as 500 V/ps typical and
1000 V/ps maximum for D (E) types at 130 °C.

- Latching and holding currents: IH typ/max 150 / 250 mA; IL typ/max 300 / 600 mA (measured at Tvj
=25 °C).

- Gate thresholds: VGT min 3 V, IGT min 150 mA (Tvj = 25 °C, d.c.). VGD max 0.25 V, IGD max 10
mA (Tvj =130 °C, d.c.).
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### 4. Thermal characteristics and limits

- Junction-to-case thermal resistance Rth(j—c): specified for continuous, sinusoidal 180° and
recommended 120° conduction modes: cont. 0.25 K/W; sin. 180° 0.28 K/W; rec. 120° 0.31 K/W. Case-
to-sink Rth(c—s) typical 0.08 K/W (with recommended mounting compound and torque).

- Recommended operating junction temperature Tvj: —40 °C to +130 °C. Storage temperature Tstg: —55
°C to +150 °C.

- Transient thermal impedance Zth(t) is provided graphically (Fig. 4) showing the time-dependent
thermal response for single pulses through a broad time range (milliseconds to seconds) and indicating
that short pulses have higher permissible peak currents due to limited energy transfer into the case.

- Power dissipation: multiple graphs show P_TAV vs. I_TAV and P_TAV vs. ambient temperature,
indicating the permitted steady-state dissipation depends strongly on conduction angle, duty cycle, and
case temperature; the device supports substantial dissipation when mounted properly to an adequate
heat sink.

### 5. Dynamic and switching behavior

- On-state V-1 characteristics (Fig. 6): curves at Tvj = 25 °C and 130 °C demonstrate rising forward
voltage with current and the expected reduction of VT at elevated junction temperature (thermal
coefficient).

- Gate trigger characteristics (Fig. 9): the gate-cathode voltage and current required to trigger the device
are shown versus gate current over a broad range; the device exhibits temperature-dependent trigger
thresholds and a boundary zone (BSZ) indicating regions for guaranteed triggering vs. marginal
operation. Gate drive design must ensure sufficient IG and V G to reliably enter the gated conduction
region under worst-case temperature and load.

- Turn-on dynamics: measured tgd and tgr are short (microsecond range), enabling rapid gating for
many power control applications but requiring gate drivers capable of delivering short, high-current
pulses without excessive dI/dt that could create spurious turn-on or device stress.

- Recovered charge (Qrr) behavior and current fall-rate sensitivity (Fig. 3): Qrr increases with
decreasing di/dt (i.e., slower current fall produces higher recovery charge), which affects commutation
design in AC and inverter circuits. Designers must consider Qrr when sizing snubber networks and
when coordinating with series diodes or parallel components.

### 6. Protection, snubber, and application recommendations

- Snubber: a recommended snubber for VRMS <400 Vis R =47 Q /10 W and C = 0.22 pF; this
network mitigates dv/dt-induced false triggering and reduces voltage spikes during switching
transitions.

- Mounting: use grease-like thermal compound or joint contact compound for improved thermal
contact; recommended mounting torques: M12 or %2"—-20 UNF 10 Nm dry, 7.5 Nm lubricated (note: the
PDF lists both values — follow manufacturer mounting guidance).

- Mechanical stresses: the device is hermetically sealed; mass approx. 100 g; specified acceleration
rating (a) 5 * 9.81 m/s2. Use proper torque and mechanical supports for cabling to avoid fatigue.

- Gate drive: ensure gate drive supplies at least the specified VGT/IGT margins at the highest working
junction temperature and accounts for gate leakage (IGD) at elevated temperature. Include measures to
limit diG/dt and integrate gate resistances or conditioning networks to prevent spurious triggering.

- Overcurrent and surge: device surge capability (ITSM) and energy rating (iA2t) allow resilience to
short-term fault currents, but system-level protection (fuses, circuit breakers, current sensing plus fast
gate blocking) must be designed to keep energy and thermal stress within device limits.

- Thermal management: design heat-sink area and interface to keep case temperature low; use transient
thermal impedance graphs to determine allowable pulse widths and amplitudes for non-continuous duty
cycles; consider forced convection for continuous high-current operation.



### 7. Characteristic curves summary (graphical data interpretation)

- Fig. 1 (L & R): Power dissipation increases with on-state current; permissible dissipation reduces with
increased ambient temperature and varies with conduction angle (cont., sin 180°, rec 120° curves
present).

- Fig. 2: Rated on-state current ITAV falls as case temperature increases; conduction angle and
waveform shape affect ratings strongly.

- Fig. 3: Recovered charge Qrr vs. current decrease shows Qrr rising as di/dt is reduced; higher ITM
curves show larger Qrr values—important for commutation design.

- Fig. 4: Transient thermal impedance Zth vs. time reveals that for short pulses (<0.1 s) the junction-to-
case thermal coupling limits energy transfer, permitting high peak currents for short durations.

- Fig. 5: Thermal resistance vs. conduction angle shows Rth(j—c) varying slightly with conduction
angle; pulse shapes and average heating pattern affect steady-state junction temperature.

- Fig. 6: On-state V—I characteristics indicate temperature dependence and show typical and maximum
curves for two junction temperatures (25 °C and 130 °C).

- Fig. 7: Power dissipation vs. on-state current plotted for higher current range (to 400 A) with different
conduction modes, useful for design of phase-controlled or rectifier circuits.

- Fig. 8: Surge overload current vs. time plots allow designers to correlate permissible surge amplitude
with time duration for different VRRM fractions to avoid secondary breakdown or thermal runaway.

- Fig. 9: Gate trigger curves map the VG-IG relationship and highlight gate drive regions (latching,
guaranteed trigger, borderline) as a function of current and temperature.

### 8. Mechanical and package data

- Dimensions: detailed mechanical drawing provided (page 5); cable terminations with silicone-sleeved
leads (10 mmA2 nominal conductor cross-section noted), stud diameter and thread callouts (M12 or %2
"—20 UNF), recommended wrench size SW24, overall lead length and position dimensions are given.

- Case type: B5 (IEC 60191-2: A12MA, A12U; JEDEC TO-209 (TO94)); hermetic metal case ensures
environmental robustness and reliable thermal conduction to mounting plane.

- Mass: approx. 100 g.

### 9. Safety, regulatory and usage notices

- The PDF contains SEMIKRON’s standard product disclaimer stating that specifications are not
guarantees of characteristics for all applications and recommending application testing. The user is
responsible for application safety and compliance with laws, regulations, norms, and standards.
SEMIKRON disclaims liability for improper application and limits use in safety-critical applications
without explicit written approval.

- The datasheet notes the possibility of dangerous substances due to technical requirements; contact
sales for substance details where needed.

- The document may be updated; always verify the latest datasheet revision before final design.

### 10. Design implications and recommended engineering practice

- Thermal design is critical: use Zth(t) and Rth values from the datasheet to model junction temperature
under intended duty cycles. Derive maximum permissible on-state current by solving TJ = TC + P x
Rth and using VT(I,TJ) curves to find P =1 x VT(L,TJ).

- Gate drive robustness: dimension gate drivers to supply at least IGT and VGT at worst-case (cold and
hot) junction temperatures and include gate resistors to control diG/dt and prevent oscillations or
spurious turn-on due to high dV/dt.



- Snubber and surge protection: include the recommended RC snubber for VRMS < 400 V applications
and scale snubber components as required for higher voltages; add fast detection for overcurrent events
and fusing sized for energy handling consistent with ITSM and i/2t ratings.

- Reliability margining: derate continuous currents for ambient temperature, conduction angle, and
long-term thermal cycling. Use conservative margins for IH/IL considerations and gate threshold shifts
at elevated temperature.

- EMC and commutation: consider recovered charge and dv/dt during turn-off/commutation—
coordinate series diodes, snubbers, and RC networks to control switching transients and reduce
electromagnetic interference.

### 11. Example calculation (illustrative)

Assume continuous sinusoidal 180° conduction at ITAV = 74 A (typical rating), Tvj steady-state design
target < 125 °C, and case-to-sink temperature rise allowed 20 K:

- Use Rth(j—) = 0.28 K/W (sin. 180°), assume rT and VT at operating current ~1.2 V (interpolated
from Fig. 6) - PIxV=®~74Ax1.2V=_888W.

- Junction temperature rise over case ~ P X Rth = 88.8 W x 0.28 K/W = 24.9 K. If Tc is controlled to,
e.g., 90 °C, then TJ » 114.9 °C — within the 130 °C maximum for limited margin. If Tc is higher or
conduction angle differs, recalculate with respective Rth and VT. (This example is illustrative; use
actual VT and Rth for final design.)

### 12. Limitations and points requiring attention

- Datasheet provides many graphs that must be read in conjunction with tabulated values; designers
should extract exact VT vs. IT and Zth(t) values from figures or manufacturer-supplied data files for
precise simulation.

- Leakage currents (up to 30 mA at 130 °C) are substantial relative to low-power circuits — gate and
sensing circuits must tolerate this leakage.

- Gate threshold and holding/latching currents necessitate gate drive designs that maintain sufficient
margins at high temperature to avoid false commutation.

- Mounting torque values differ depending on lubrication; improper torque can impair thermal contact
or damage the package thread.

### 13. Conclusion

The SKT 100 is a high-current stud thyristor suited for industrial power control tasks requiring robust
surge capability and significant continuous current when mounted to an adequate heat sink. Its
electrical and thermal characteristics (low Rth(j—c), high ITSM, and clear dynamic behavior) make it
appropriate for motor drives, rectifiers, and AC controllers. Successful application requires careful
thermal design, proper gate-driving strategy, snubber and transient protection, and adherence to
mounting and mechanical instructions. Final designs should verify device operation across all expected
temperatures and duty cycles, using the datasheet graphs and tabulated limits as the authoritative basis.



