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PHYSICS FUNDAMENTALS

U = R · I
P = U · I = I² · R = U²/R
I = C · dU/dt
U = L · dI/dt
Q = I · t
W = ½ · C · U²
W = ½ · L · I²
Z0 =   L/C
fC = 1 / (2 · π · R · C)
fC = 1 / (2 · π ·   L · C)
RWire = ρ20 · (l / A)
 ρ20(Cu) = 0.0178 Ω · mm²/m
 ρ20(Al) = 0.0278 Ω · mm²/m
L = µr · µ0 · N² · A /l
 µ0 = 1.256637061·10-6

 µr(Fe) = 300 … 10 000
 µr(Ferrite) = 4 … 15 000
 µr(Air) = 1.0006
 µr(Vacuum) = 1

 V ·  s
 A · m

TYPICAL INDUCTANCE AND CAPACITANCE 
OF A Z0= 50 R COAXIAL CABLE
≈100 pF/m, ≈250 nH/m

EFFECTIVE VALUE FOR VOLTAGE
Sine Ueff = Up / √2 = 0.707 · Up

Triangular Ueff = Up / √3 = 0.577 · Up

Rectangular Ueff = Up / √1 = 1.000 · Up

(sym. bip.)

Rectangular Ueff = Up ·   (ti/T)
(asym. unip.)

nstruments
the test solutions provider

Copyright 2015 by VX Instruments GmbH
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SOURCE AND MEASUREMENT UNITS

SWITCHING OPERATION OF CAPACITORS

TIME CONSTANT

CHARGE DISCHARGE

τ = R · C

[τ]=Ω · F =Ω · V
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 Product Description  Specifications
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A5710 AC Current Source Family 160Aeff …1600Aeff ; <3kW; 45…65Hz

AXC755x 500A High Current SMU Family ±500A; ±50V; <25kW (2ms@500A); source; 16Bit

AXC757x 250A High Current SMU Family ±250A; ±50V; <12.5kW (2ms@250A); source/sink; 16Bit

AXC760x High Current SMU ±100A; ±50V; <5kW (2ms@100A); source/sink; 16Bit

AXC76xx High Current SMU Family 100…2000A; 15…60V; <30kW; 16Bit

AXS844x Source and Measurement Unit <100ADC; <400VDC; <800WDC on 1 channel

AXV7607 High Voltage SMU ±30mA; 2500V; source/sink; 16Bit

PXS840x PXI Source and Measurement Unit 6 current/2 power ranges

SO
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M
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IT AXM7720 Multichannel SMU ±150mA; ±150V; source/sink; 16Bit; 2 channels

AXS772x System Power Supply Family ±4…±15A; 20…80V; source/sink; 16Bit

PX773x PXI Source Measurement Unit Family 200mA…1A; ±10…±60V; source/sink; 16Bit

VX2702 DC Source and Measurement Unit ±100mA; ±50V; source/sink; 16Bit

VX6620 PXI System Power Supply 200mA…1A; ±10…±60V; source/sink; 16Bit

VX6625 Quad System Power Supply 0…250mA; 0…10V; 16Bit measurement; 4 channels

NICE TO KNOW
U = R · I
P = U · I = I² · R = U²/R
I = C · dU/dt
U = L · dI/dt
Q = I · t
W = ½ · C · U²
W = ½ · L · I²
Z0 =   L/C
fC = 1/(2 · π · R · C)
fC = 1/(2 · π ·   L · C)
RWire = ρ20 · (l/A)
  ρ20(Cu) = 0.0178Ω · mm²/m
  ρ20(Al) = 0.0278Ω · mm²/m
L= μr · µ0 · N² · A/l

  µ0 = 1.256637061·10-6 

  µr(Fe) = 300…10000

  µr(Ferrite) = 4…15 000

  µr(Air) = 1.0006
  µr(Vacuum) = 1
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TYPICAL INDUCTANCE AND CAPACITANCE 
OF A Z0= 50R  COAXIAL CABLE
≈100pF/m, ≈250nH/m

EFFECTIVE VALUE FOR VOLTAGE
Sine Ueff = √(2) · Up= 1.414 · Up

Triangular Ueff = √(3) · Up= 1.732 · Up

Rectangular Ueff = √(1) · Up= 1.000 · Up

(sym. bip.)

Rectangular Ueff = √(ti/T) · Up

(asym. unip.)
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