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About Wide Bandgap



Wide Bandgap market 
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Why Wide Bandgap ?
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What is Wide Bandgap ?
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• Wide bandgap semiconductors are materials 

that possess bandgaps significantly greater than those of silicon.

• This will enable devices to operate at :

- Higher voltage

- Higher temperature

- Higher frequency



Theory of Wide Bandgap
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Theory of Wide Bandgap
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Material
Electric Field

(MV/cm)

Vsat

10^7(cm/s)

Si 0.3 1.0

SiC 2.0 2.0

GaN 3.3 2.5

C 5.6 2.7

Material
Thermal Conductivity

k(W/cm °C)

Si 1.5

SiC 4.5

GaN 1.3

C 20

• Higher Electric field and higher Vsat (saturation velocity) :

- Higher Voltage rating

- Increased drain current

- Better on-state performance

- Improved switching

• Higher Thermal conductivity enables :

- Higher power density

- Better reliability

- Higher temperature capability



What is Wide Bandgap ?
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SiC (Silicon Carbide)

• Silicon + Carbon

• Used in Automotive …

• Some properties ;

- high strength

- hardness

- high thermal conductivity

GaN (Gallium Nitride)

• Gallium + Nitride

• Used in RF, LED …

• Some properties ;

- high electron mobility

- allow small form-factors



Applications
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High Power

High Speed



Wide Bandgap Test



Test Configuration
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ACS Basic software @PC

8010 Test Fixture

2657A

SMU 3 & TSP Node : 2

2636B

SMU 1,2 & TSP Node : 1

2651A

SMU 4 & TSP Node : 3

∙ 2600-PCT-4B ∙ 4200A

SMU + CVU + PMU                          

With integrated clarius software



Test parameters - GaN
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https://assets.nexperia.com/documents/data-sheet/GAN063-650WSA.pdf

https://assets.nexperia.com/documents/data-sheet/GAN063-650WSA.pdf


Test parameters - IGBT
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https://www.onsemi.com/pdf/datasheet/afghl50t65sq-d.pdf

https://www.onsemi.com/pdf/datasheet/afghl50t65sq-d.pdf


■ BVces 
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Test condition Test result



■ Ices & Iges 
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Test condition Test result



■ Vge(th)
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Test condition Test result

Vge(th) = AT(V_Gate,FINDLIN(I_Collector,0.00085,2))



■ Vce(sat)
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Test condition Test result



■ Rds(on)
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Test condition Test result

RDS=V_Drain/I_Drain

RDS(ON)=AT(V_Drain,FINDLIN(I_Drain,1.3,2))/AT(I_Drain,FINDLIN(I_Drain,1.3,2))



■ Ciss & Coss & Crss 
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Test condition Test result



■ Qg (Qgs & Qgd)
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Test condition Test result



■ Self-heating effect
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Test condition Test result
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Tektronix Suggestions



Tektronix Suggestion
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1. 2600-PCT for measuring various parameters except capacitance



Tektronix Suggestion
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1. 2600-PCT Spec

Model

Collector/Drain Supply
Step 

Generator

Auxiliary 

Supply

High Voltage 

Mode

High Current 

Mode

Base/Gate 

supply

Low Power 2600-PCT-1B 200V/10A 200V/10A 200V/10A N/A

High Current 2600-PCT-2B 200V/10A 40V/50A 200V/10A 200V/10A

High Voltage 2600-PCT-3B 3KV/120mA 200V/10A 200V/10A 200V/10A

High Current and 

High Voltage
2600-PCT-4B 3KV/120mA 40V/50A 200V/10A 200V/10A

High Current and 

High Voltage

2600-PCT-4B

+ 2651A
3KV/120mA 40V/100A 200V/20A 200V/20A



Tektronix Suggestion
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1. 2600-PCT Software



Tektronix Suggestion
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1. 2600-PCT Setup



Tektronix Suggestion
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2. 4200A for measuring capacitance and pulse IV 



Tektronix Suggestion
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2. 4200A Spec

Modules Description Key Measurements Range

4200-SMU

4201-SMU

Medium power

Source Measure Unit • DC I-V

• VLF C-V  (Very low 

frequency C-V)

• QSCV

±100 mA, ±210 V

4210-SMU

4211-SMU

High power

Source Measure Unit
±1 A, ±210 V

4200-PA Remote Preamplifier Module
Extends current ranges for all 

SMU’s

4215-CVU Capacitance-Voltage Unit
• AC Impedance

• C-V,  C-f,  C-t

1 kHz – 10 MHz

±30 V built-in DC bias 

(60 V differential)

±210 V DC bias with SMU’s

4200A-CVIV I-V/C-V Multi-Switch Module
DC I-V and C-V with automatic 

switching 
-

4225-PMU Ultra-Fast Pulse Measure Unit

• Pulsed I-V

• SegmentARB®  multi-

level pulsing

• Transient Waveform 

Capture

±40 V (80 V p-p), ±800 mA

200 M Sa/s simultaneous I 

and V measure

2048 unique segments

20 ns PW source only

60 ns PW source/measure

4225-RPM
Remote Preamplifier/Switch 

Module

DC I-V, C-V, Pulsed I-V with 

automatic switching

Extends current range of 4225-

PMU unit

4220-PGU
High Voltage Pulse Generator 

Unit

• Pulsed voltage source

• SegmentARB®  multi-

level pulsing

±40 V (80 V p-p)

2048 unique segments



Tektronix Suggestion

• Integrated parameter analyzer that reduces 

characterization complexity, troubleshooting and 

test set up time.

• Fully characterize a device, material or process

◦ DC I-V Source Measure Units (SMU)

◦ AC Impedance Capacitance-Voltage Unit (CVU)

◦ Pulsed I-V Pulse Measure Unit (PMU)

• Industry’s easiest methods to switch between I-V, 

C-V and Pulsed I-V measurements

• Jumpstart testing with over 250 user-modifiable, 

searchable application tests
No complex programming required

• Industry’s first instrument with built-in 

measurement videos

◦ “YouTube-like” experience

◦ Get answers faster and investigate unexpected 

results more quickly 
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2. 4200A features



Tektronix Suggestion
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2. 4200A Software



Tektronix Suggestion
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3. Keithley Parametric test system for measuring various parameters 



Tektronix Suggestion
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4. Scope + IsoVu for measuring various parameters 

TIVH08 Simulation

THDP0200



Summary

• Wide Bandgap Semiconductors will play a big role of power devices. 

• They are smaller, faster and more efficient than Silicon Counterpart. 

• For meeting this, the characterizations involve measurements for materials is needed such as

conduction loss, switching loss and many other parameters. 

• Tektronix/Keithley can suggest 2600-PCT, 4200A and Oscilloscope with IsoVu for test.
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Thank you !
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