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V-| characteristic of power diode in AC circuit

Single-Phase half wave- rectifier circuit

Single Phase full wave with center tap transformer rectifier circuit
Single Phase bridge rectifier circuit

Three-Phase half wave rectifier. circuit

Three-Phase full wave rectifier circuit

Three-Phase full wave with center tap transformer rectifier circuit
V- Characteristic of .SCR in AC circuit

Single-Phase half wave controlled rectifier circuit

Single-Phase full wave center tap transformer controlled rectifier circuit
Single-Phase half control bridge controlled rectifier circuit
Single-Phase full control bridge controlled rectifier circuit
Three-Phase half wave controlled rectifier circuit

Three-Phase half control bridge controlled rectifier circuit
Three-Phase full control bridee controlled rectifier circuit

V- Characteristic of triac in AC circuit

Single-Phase Uni-Direction control  circuit

Single-Phase Bi-Direction control  circuit

Three-Phase Uni-Direction control star connection circuit

Three-Phase Bi-Direction control star connection circuit
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2.2

Three-Phase Bi-Direction. control delta connection circuit

Darlington. Transistor Chopper  Circuit
MOSFET Chopper Circuit

IGBT Chopper Circuit

Buck Boost Converter Circuit

Inverter Single Phase Circuit
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6.y indtynyruuseiulvih (Differential Probe)

@

Y.qm’mﬂmiy'lmusmulwﬁi (Current Probe)

8. nAvstnENWATINSaU (Thermal Camera)
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WHaYA. Power Diode

1.1
1.2

uHaym SCR

2.1
2.2

usiate TRIAC

3.1
32

wuaide 1000 Taavi, 16 wand

17995 RC Snubber uaz Fuse Fast -Acting

aueide 600 Taavi, 15 weud
17995 RC Snubber uay Fuse Fast - Acting

queding 600 Taw, 15 waud

1993 RC Snubber uaz Fuse Fast - Acting

UHaYR Free - Wheeling Diode

4.1
4.2
4.3

weRm 500 1avi, 15 wawd

T3 e
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$107u 1 1%ea
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#1 Fuse Fast - Acting 1d13u2995 Uncontrolled Rectifier Circuit

uaz Chopper Circuit
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10

11

12

13

14

unaym SCR - Power Diode Half Bridge U 9 ung
5.1 SCR fwuwmiAne 600 Thavi, 15 woud

52 Power Diode wunwnin 1000 Tiav, 16 woud
5.3 #2393 RC Snubber uas Fuse Fast - Acting

una%m Power Diode Half Bridge WU 9 UK
6.1 yuwRia 1000 Taad, 16 werrd
6.2 - #7393 RC Snubber uay Fuse Fast - Action

wnaym SCR Half Bridge W 9 U
71 un WAR 600 1avt, 15 weud
7.2 {7993 RC Snubber way Fuse Fast - Action

uN3YA Diode Bridge Connection U 3 U
8.1 wuaRia 220V, 10A
8.2 il Fuse Fast - Acting taarfu

uwsyn Darlington Transistor DC Chopper U 3 W
9.1 fyus Maximum DC Input Voltage 220V, Maximum DC Output Current 5 A, Switching

Frequency : 0..10 KHz, Darlington Transistor kae Free Wheeling Diode Connection
uNagR Power. MOSFET..DC . Chopper : U 3w
10.1 fwum Maximum DC Input Voltage 220V, Maximum DC Output Current 5 A, Switching
Frequency : 0..15 KHz, Power MOSFET uaz Free —~ Wheeling Diode Connection
uwagn IGBT DC Chopper WM 3 UK
111 flaure Maximum DC Input Voltage 220V, Maximum DC Qutput Current 5 A, Switching
Frequency : 0...20 KHz, IGBT War Free — Wheeling Diode Connection
UNaR IGBT Single - Phase Bridge Connection AU 3 us
12.1 flawa Maximum DC Input Voltage 220V, Maximum AC Output Current 5 A, Switching
Frequency : 0...10 KHz
unag Two Pulse Controller WU 3 U
13.1 Synchronizing Voltage 5...220V, 50/60 Hz
132 Control Delay Angle 0..180 837 uaz 180..360 8An
133 uswiulwihAduay 0-10 VDC
134 \d8n Pulse Output : Single-Pulse / Train-Pulse
whae Six Pulse Controller WU 3 Ung
141 Synchronizing Voltage 5...220V, 50/60 Hz
14.2 Control Delay Angle 0...180 83m1 waz 180..360 a3
14.3 wserulnHreuqu 0-10 VDC
14.4 \don Pulse Output : Single-Pulse / Train-Pulse wazfiwienFou 30 o
dudussuulii 3 e
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15 UHaYA PWM Controller WU 3 U
151  Frequency Variable 0..10 KHz ‘
15.2 Switch Frequency 0...20 KHz
153 Duty Ratio 0..100%
15.4 Isolating Pulse Output § 4 %83
15.5 Pulse Output d w3y Chopper

16 UkaYM Resistive Load WU 3 UK
161  weRdaiddlii sx 00w

16.2 AANIWATUVIY 3 x 100 W
16.3 Fuse Fast- Acting
17 uHaA inductive Load vile 3 wnid MU 3 WA
17.1 yumRnaiadlwibivasndt 2 A
17.2 AAumileni1 50 mH

17.3 Fuse Fast- Acting

18 whaYm DC Power Supply + 15V U 3 Lmb
18.1 widshoussulwihnszuansadninn + 15 havivuaidanszua 1 uewd
19 uNaYA Three ~ Phase Power Supply , U 3 U

19.1 AC input Voltage 3x220/380 V Volt 3L+N-+PE
19.2 Transformer Output 3x0-45-90 V, vuawifinnseud 1.5 A
19.3 i Power Switch uazvasalwuanimMvintmu

19.4 i Fuse Fast - Acting

20 awsoUsenaulaauy Safety Connecting Leads Usznausigy |
20.1 AUsENBUNITAINET 50 L. WU 60 1 |
202 AEUsENBUNIIANGNT 100 1. F1uau 90 1du

2. wiseindunmguaduludl wulidesnds 2 das $1unu 3 1384
swaziduaialy '

1 Hudineaanoissosadalaalauiildindyrmumunn 100 MHz viefinin -

2 fianuanunsnindyaaldniouduseiatsy 4 vasdayayo v

3 1 sampling rate gegabitfosnin 1.25 GS/s uaviimnsarnudhitosndn 25 Mpts

4 fleeuanasauuy multi-touch sunelifaenr 7 1 uae Vertical Resolution i 12 bits

w

#1 Interface 1#un USB2.0 Host, USB2.0 Device, LAN waz HOMI liivaendn 1 tesdtyay

fin g Decoding 18R Parallel, RS232/UART, 12C uae SPI w3aninain

fiferiu Digital Voltmeter meltusiaiaa

finasgrueuasnsiy EN 61010-1:2019, IEC 61010-1:2016 10uetwioy

nnsgu Cémpliant with EMC DIRECTIVE 2014/30/EU, compliant with or higher than the standards
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specified in IEC 61326-1:2013/EN 61326-1:2013 Group 1 Class A
10 . annsamuaumsldausu Web control (LX) 16

swaziguemanaia

1 TaziBen Vertical System Analog Channel
1.1 input Coupling : DC, AC, or GND
1.2 Maximum Input Voltage : CAT 1300 Vrms, 400 Vpk (DC + Vpeak)
2 s1eazidun Horizontal System--Analog Channet
21 Range of Time Base : 5 ns/div to 500 s/div
22 Time Base Resolution - 100 ps
23 Time Base Accuracy 7225 ppm x5 ppm/year
3 swazidua Trigger Type
31 Trigeer Type : Edge trigger, Pulse trigger, Slope trigger, Video
trigger, Pattern trigger, Duration trigger, Timeout
trigeer, Runt trigger, Window trigger, Delay
trigger, Setup/Hold trigger, Nth Edge trigger,
RS232/UART, 12C, SPI
4 s1uaziBum Processor System
4.1 Operating System . Android
4.2 Internial Non-volatile Memory : 8 GB
5 sazLBun Power Supply '
51 Power Supply:interface : Type-C
5.2 Power Voltage :DC 12V, 4 A
gunsailssnau
1 a1t AC Power Cord 107U 1 1du
2 Passive Probe (100 MHz) §1u7u 4 (du w3ainin

swazBuadu

1 dudinuturedmilingldsnannoy
2 Juasudseiuannmwduiidunalitesndt 19 Wudoust fuiiasdud
3 Qmumwmﬁaaﬁwﬁ‘qﬁau.mﬁaﬂuﬁuwuaﬁ’w%ﬁmmﬂﬁ'.n.mu?.uﬂsmﬂm)LLaﬂwﬁ'a%‘a%’usaaLﬁaﬁuﬁuﬁmwé’q
My
wiaeindyauguadulnd wuu 4 Yea F13U 1 1389
1 Huiineasoadalaalauiifituiamwilitioand) 100MHz, 4 GosBumwm
2 dnsneal (SAMPLE RATE) : 1GSa/s Max
3 fmheanuabitosnin 10M wazldinalulalnisuaning Visual Persistance
4 201387075 Update JUA&Y 120,000 wim/s
5 JouanaNawuy TFT LCD COLOR wunaliitaundt 8 i 800xa80
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Sasdufivslumsvi FFT 1M, Digital Filter uag Data Logger

fiilarfdulunisfumguaBuuuy Waveform Search uaz Segment Memory
$iariu 12C/SPI/UART/CAN/LIN Serial Bus Trigger Wag Decoding

aursondenloaiu Network uazyinis Storage 1o

u?é’wwﬂauewmﬁmlﬁ%’unwuaiuﬁﬂmamamnu%ﬁ’wémﬁmw%aﬁaa1ﬁ§11mmm‘aﬁ’amnéx’aLmuai'wxhaﬁlﬁi”ums

6
7
8
9
10
uaasluysznelng
Jarvuamavatia
1 Bandwidth
2 Rise Time
3 BW Limit
4 Ver Resolution (8 bits)
5 Input Coupling
6 Input Impedance
7 DC Gain Accuracy
8 Max Input Voltage
9 Trigger Source
10 Trigger Mode
11 Trigger Type
12 Trigger Hold Off
13 Hor Timebase Range
14 Real Time Samplig
15 Hor Time Base Accuracy
16 Acquisition Mode
17 Average Selectable
18 - X-Y Mode
19 Automatic Measurement
20 Cursor
21 Auto Set
22 Save Setup & Waveform
23 Interface Ports
24 Power Source
25 Miscellaneous
aunsailsenay

: DC-100MHz (-3dB)

$3.5ns

: 20MHz

: 1mV fis 10V/div

: AC,DC,GND

: IMW // 16pF

: + 3% e > 2mv/div

: 300Vrms, CAT1 _
: CH1 §ia CH4, LINE, EXT o
: Auto, Normal, Single uag Sequence

: Edge, Pulse Width, Video, Time Delay, Bus,
Event-Delay

s Gns 84 10s

: 1ns 1 100s/div, 1-2-5 step

: 1GS/S Max

: = 50ppm ? 1ms time interval

: Normal, Average, Peak Detect uag Single
1209256

: 3 1 100KHz Phase Shift

: 36 Parameters

: Amplitude, Time, Phase, Ratio, Gating

Available uag Hz v
: Automatic Setup all ch

- lilsun 20 set
: USB, Ethernet, GO/NO GO BNC ugg

Kensington Style
: AC 100-240V, 48-63Hz, auto selection

: Multi Language Menu, Online Help,
Time Clock
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1 Instruction Manual 1 y»
2 AC Power Cord , 1
3 Passive Scope Probe (10:1/1:1) 4 i
Adnoaiadiines | F1uU 6 1384
1 Wulaadiieeifnanwauuudiaseionnm aunsednauuy True RMS lowsefind
2 fauaunsaluns¥a DOV, ACY, DCA, ACA, Ohm, Hz Husiy
3 puanINg 6,000 Count
4 espusEAueIUaena:asasu CAT Il 600 V IEC61010-1 w3afind)

JwaziduaavAln
DC Voltage Measurement
- Range 6 V - 600 V #3afni
- Resolution 0.001 V - 0,1 V vi3efni

ACVoltage True RMS Measurement

- Range 6 V - 600 V #3af@in71

- Resolution 0.001 V - 0.1 V #3afni
DC Cunent Measurement

- Range 10A v38fin

- Resolution 0.01A w3afni
AC Current TRUE RMS Measurement

- Range 10A w38fini

- Resolution 0.01A %39An7
Resistance Test

- Range 60002 - 6 MQ) w3afinin
Frequency Range

- Range 99.99 Hz - 50 kHz w3afini
qunsaiUsznauedes

- Batteries 9V 1 fiau

- gilensldu 1 ey

<G

- Test lead 1 4@ |
\
|

aa a ° o
finoaumaudiines F1UU 3 1AT8Y
1 WuiimesadneainAuuUTRUE RMS Clamp wihae LCD wuuwnw) dawia 3 3/4 digit
2 firuanansatlunis¥a DOV, ACY, DCA, ACA, Diode Test iusu

SauannsnlunsUaeioadnlul® (Auto Power Off)

% e UsysUASINATS

wmamﬁma QERPR IR 1/‘1313%"3)

@’ AQ L ATINANS

(mwmamﬂmw 9. amﬁ ammm)
................................ Cf““ oo e, MITHMIUASIBYIYANT

3
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W

4 famuanutseunisasat (Data hold)
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5 fiftariHu Non contact Voltage Detector w3a Contactless Voltmeter
6 fszuuamnulasniuseadu Safety: TOV / GS; EN 61010-1; CAT 111 600 V
7 UISEHaRTuseRmSEIL 1IS09001 MARfusifaussasiuinmsgiu ROHswieudlianansiusasuans
8 u‘%\-}’m;muai1méx’aﬂﬁ%‘umm¢iac§’dmamamnu‘%ﬂ”ﬂ@mﬁw‘%aﬁaﬂﬁ%’umiu.siamzwmﬁ'mwuiwmaﬂé’%’ums
wrvs i senele
shuazduamavaiia
DOV 400 mV/4/60/400/600 V; + 1,5 % w3aRAnin
ACY 400 mV/4/40/600/600 V; + 1,5 % W3BANT
DCA 40/600 A; + 2,5 % w3afinin
ACA 40/400 A; + 2,5 % w3afinin
Ohm 4000)/4/60/400 kC)/4/80 MCD; + 1,5 % vi3ofna
Cap. 40 nF - 4 mF; £3,0 % 38AN
Freq. 40 Hz - 100 kHz; + 3,0 % w38dinI1
Temp. 20 .. +760°C; + 3,0 % wiafni
yaindyenuusaduluidn (Differential Probe) U 9 ‘qo
1 ulwsuinAussudiiian High Voltage annsaldrusuiuiasindynynguaduluils
tazidaanmamaiia

1. Bandwidth : 100 MHz
2. Max. Input differential voltage (DC+AC PK) 7OV (20X) / 700V (200X)
3. Noise A
Full bandwidth: 20X: s 22mVrms / 200X: < 80mVrms
5MHz bandwidth limit: 20X: < 8mVrms / 200X: < 70mVrms

4. CMRR : DC: >-80dB / 100kHz: >-60dB / 10MHz: >-30dB / 100MHz: >-26dB
5. Delay time : 11.99ns at 20X / 12.27ns at 200X
6. Input impedance : 16M( / 1.5pF (differential) / 8MC) / 3pF (each input to ground)

7. Output impedance : 1MQ)
8. Accuracy : = 2%

9. Power supply : DC 5V | —
1C. Overload indication : LED flash; buzzer U
" yaindyenTzudlnia (Current Probe) ’ UM 3 49
1 Bandwidth : DC~800KHz
2 Rise Time : <437.5 nS
3 Ranges : 10A/100A
4 Output sensitivity : 0.1V / (10A) / 0.01V / (100A)
5 DC accuracy (typical) : 3% + 50mA (10A)
6 : 4% + 50mA (100A), 500mA~a40Apk)
cevreerrenesessse s e, UTETTUATIHATS
(c‘?’zhfm'mm@ié Az asnd Induns)
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7 - 15% (100A, 40Apk~100Apk)

8 Measurement range : 50mA~10Apk(10A} / TA~100Apk(100A)
9 Max. measuring current : 100Apk, 70.7Arms (DC + ACpk) / 200Apk-pk, 70.7Arms (AC)
10 Max. working voltage : CAT Il 300V CAT 1l 600V
11 Max. floating voltage : CAT Il 300V CAT 1 600V
12 Max. conductor diameter : 13mm
13 Qutput voltage : < 3V
14 Overload indication ; Buzzer sounds, Button light flashes
8. ndasdwnmAauiou (Thermal Camera) S 1 1ndaq
1 Hundesiiansauanmaiiunwarudou aunsavsdyninenuiouldedisdaou
2 viinfiauemadaslitumsuiaralnenssainuisndniaviereddsumaudednndumiduninelasums
wsiamiluuszAlne
Teazidgamanaiia
ﬁ 1 AUAs BN BUWSLIA : 120 x 90 (10,800 finwa) wiadnm
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