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ABSTRACT

Product engineer has responsible for improving quality of product and
developing manufacturing process. When products sold have problem, Product engineer
also need to find how that defect occurs. The process to verify defect product is called
“Bench verification”. In Bench verification has a process which called Temp. scan or
Temperature scan. Temp. scan is used with automotive speed sensor that is simulating
temperature in working range of speed sensor. However, this process takes long time
from tester. Because tester has to observe how the result of measuring is. And, unable
saving data from measuring as a raw file or database. Moreover, Engineer has to
configure each setpoint of ThermoStream manually. This is a complicated process. So,
this project was designed “Automatic Temperature Scan by Using LabVIEW” for solving
this complicated process to be more automatic. This project controls oscilloscope
“Tektronix  MSO5104B”, Power supply “KEYSIGHT E3647A”, and “Temptronic
ThermoStream ATS 710" from laptop display which coding by LabVIEW 2017. Also,
configures setpoint by user through laptop. Can show waveform which shows on
oscilloscope screen and can show temperature which ThermoStream simulates on
laptop display. Moreover, can save measured data and temperature from ThermoStream

every 2 seconds until end process to be analyzed in the future.
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2.4.1.6 eueumslnaiu Terminals fundsveseios

2.4.1.7 gldause Calibrate 18910 front panel #3er1uN1sAIVANNINING

e DoEs e

® sesa &

AT 2.3 WaLaesenwane KEYSIGHT E3647A fian : www.keysight.com
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2.4.2 auautRveINIIRsTNNA1Y KEYSIGHT E3647A

A5197 2.1 uansnuanTRvesmeiFIwATY KEYSIGHT E3647A

ALUs L2NITVU
Voltage Output (V) Low range | 0 &9 35 Taant
flgaumgdl 0 4 40 arniwaLFed High range | 0 fi1 60 Lyawi
Current Output (A) Low range | 0 fi3 0.8 wouuus
ﬁqquﬁ 0 1 40 asrwaLTYd High range | 0§14 0.5 wauwUs
Programming accuracy L399 <0.05% + 10 fiaalan
flgamgil 25 + 5 sarniaTuauas (<0.1% + 25 fadlan dmsy
(% of output +offset) Output 2)
NIzl <0.2% + 10 aduouus
Readback accuracy L3I0 <0.05% + 5 fadlan
flgamgdl 25 + 5 sarnisalTuauas (<0.1% + 25 fadlam dmsy
(% of output +offset) Output 2)
NI <0.15% + 5 Haduounus
(<0.15% + 10 faduonuus
d15u Output 2)
Meter accuracy LIIAU <0.05% + 2 counts (<0.1% + 4
flgamgl 25 + 5 ssrniwaTuauas counts 13U Output 2)
(% of output +offset) NIzU <0.15% + 5 Naduounus
(<0.15% + 10 fadwonuUs
d1m15u Output 2)
Ripple and noise Normal <1 mVrms wag 8 mVpp
20 Hz 819 20 MHz mode
voltage
Normal <4mArms
mode
current
Common <1.5 pArms
mode
current
Load Regulation WIIPU <0.01% + 3 fiadlaav
(% of output +offset) NIz <0.01% + 250 lulasuonuus
Line Regulation WIIFU <0.01% + 3 fiadlaavi




(% of output +offset) QPENG <0.01% + 250 lulpsuonuus
Programming resolution N < 5 fadlan
nIzua < 1 Jaduouuus
Readback resolution IGXLoR < 2 fiadlan
QEEIG! < 1 Jaduonuys
Front panel resolution L3P 10 fiadlan
QEETG! 1 fadusuuus
Transient response time < 50:us
Settling time < 90 ms

2.4.3 mseusetunes At KEYSIGHT E3647A

24531 aeildidouns

Tumsifeusienminesdnnateillians GPIB to USB ju 823578

AN 2.4 wan9ETY GPIB to USB N1 lun1si3aufaniiiasannalefunauniings

2.4.3.2 Instrument Driver U83W113858Wnay KEYSIGHT E3647A

Initialize

Configuration

Action/Status Data

Close

Utility

AW 2.5 udne Instrument driver 984 KEYSIGHT E3647A
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)

2.5

MsieuLarnsideudesaadlaalay Tektronix MSO51048

2.5.1 puaudivetesadladlay Tektronix MSO5104B

m‘wﬁ 2.6 aaa%laalal Tektronix MSO51048B ‘ﬁlm : www.tek.com

Vertical System 89 Analog

A157971 2.2 wans Vertical System 9839 Analog

AENUR MS051048
Input Channels a4

Analog Bandwidth (-3dB) 1 GHz

Rise Time (Calculated) 350ps

DC Gain Accuracy +1.5%

Bandwidth Limits

Fufunisidenaaud 1 GHz, 500MHz,
350MHz, 250MHz g 20MHz

Input Coupling

AC, DC

Input Impedance

IMQ + 1%, 50Q + 1%

Input Sensitivity

IMQ: ImV/div to 10 V/div
50Q: 1mV/div to 1 V/div

Vertical Resolution

8 bits (>11 bits with Hi Rev)

MaxInputVoltage,1IMQ

MaxInputVoltage,50Q

5Vrws, With peaks < £20 V

Position Range

+ 5 divisions

Delay between any Two Channels (Typical)

< 100 ps

11




Offset Range

ImV/div — 50mV/div 1 MQ: £1V
50 Q: x1V

50.5 mV/div - 99.5 mV/div 1 MQ: +0.5V
50 Q: 0.5V

100mV/div - 500mV/div IMQ: +10 V
50.2: 10V

505 mV/div - 995 mV/div 1 MQ: +5V
50.Q: 5 V.

1V/div-5V/div 1 MQ: +£100 V
50.Q: £5:W

5.05V/div-10V/div 1 MQ: +50 V
50 Q: NA

Offset Accuracy

+ (0.005 x |offset — position| + DC Balance)

Channel-to-Channel Isolation (Any two
channels at equal Vertical Scale settings)

(Typical)

> 100:1 7 100 MHz uay
> 30:1 91 >100MHz

12




Horizontal System 984 Analog

AN5197 2.3 uane Horizontal System U84 Analog

AANUR MS05104B
Maximum Sample Rate 5 GS/s
Maximum Sample Rate 484 channel 1 %50 | 10 GS/s
channel 2

Maximum Equivalent Time Sampling Rate 400 GS/s

Maximum Record Length with Standard

Configuration

12.5 M (4 channel)
25 M (channel 1 %58 channel 2)

Maximum Record Length with Option 2RL

25 M (4 channel)
50 M (channel 1 %138 channel 2)

Maximum Record Length with Option 5RL

50 M (4 channel)
125 M (channel 1 %38 channel 2)

Maximum Record Length with Option 10RL

125 M (4 channel)
250 M (channel 1 %58 channel 2)

Maximum Duration at Highest Real-Time

Sample Rate

25 ms

Time Base Range

250 ps/div to 1000 s/div

Time Resolution (lu ET %38 IT 1viun) 2.5 ps/div
Time Base Delay Time Range -5 divisions 14 50005
Channel-to-Channel Deskew Range + 7508

Trigger Jitter (RMS)

<100 fsRMS with enhanced triggering ON
<100 psRMS with enhanced triggering OFF

Time Base Accuracy

+5 ppm over any >1 ms interval

13




252 msdeuratussadlaalay Tektronix MSO51048
2521 awildlumsideuss

Tunsienreseninmeuinmesiuosadladlay Tektronix MSO51048
ldane USB 2.0 Wewslerinu USB port

2NN 2.7 wdnedne USB Nididaunasaadlaalauiuaauiimes

2.5.2.2 Instrument Driver

Close

Action/Status Data Utility
oron Do T oron Tro m

Spectral Magmtude 4

mwﬁ 2.8 Weiny Instrument driver 9849 Tektronix MSO5104B
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2.6 MINNULAZNSIBNAD Temptronic ThermoStream ATS 710

2.6.1 AuANUAYDI Temptronic ThermoStream ATS 710

m‘wﬁ 2.9 Temptronic ThermoStream ATS710 17';3.1’1 : www.intestthermal.com

A5197 2.4 LLamamamﬁamm Temptronic ThermoStream ATS 710

AMANUR

ANBSUNY

Temperature Range

-75 24 225 aefngawivd (50Hz)
-80 04 225 asFLvawliud (60Hz)

Transition Rate

55§14 125 Usgu 10 Funfivsetlasnin
125 94 -55 Usgaay 10 Au9insetasnin

System Airflow Output

4 99 18 scfm (1.9 fa 8.5 /s)

Temperature Display & Resolution

+/- 0.1 a9 d

Temperature Accuracy

1.0 29FLIaLTd

DUT Sensor Ports

Internal diode, Thermocouples (T&K), RTD

2.6.2 nMsideuseu Temptronic ThermoStream ATS 710

26.2.1 aeildlumsideuse

A SLBUADTENIN

Temptronic  ThermoStream ATS 710 AU

peuiamediu 14a1e GPIB to USB vas Keysight U 823578

15




2NN 2.10 anedne GPIB to USB fldlunisidiausia ThermoStream nuANNILADS

2.6.2.2 Instrument Driver

Configuration Setpoint
sy OB x

EiEEEEE e SEIEEEEE

e Setup File o
L kil
EIED '

mwﬁ 2.11 wdng Instrument driver ¥84 Temptronic ThermoStream ATS 710

2.6.3 ¥imves Thermocouple

Tundld  Thermocouple fin K lumsieumenu ThermoStream lpg
Thermocouple type K figninegluussinn Nickel Alloy nanafieviiiuainian Chromel -

Alomel Faliinduuseavtusaiuniogaumgie 41 uv/°C uazligumsingaumgife -200 s
1350 perLvaLTya

mwﬁ 2.12 wengen® Thermocouple Type K ﬁ‘l‘z’fl,%‘awiaﬁ'UThermoStream
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2.7 A1599NLUULAZNISEUTUSHNSUNATIYY GUI arelusunsy LabVIEW 2017
2.7.1 mMs\eu GUI

GUI %138 Graphic User Interface tunsuansmtasnisigaumensiinadienis
Joun1w G wie Graphical Language Jumsldsunmvselonsulumsifeulusunsuumums
WeulAniiagussia Lﬁ@ﬁhﬂiﬁ@%’mumuﬁﬂfﬁﬁdwa uazavann Tne GUI danunsaudeutule
Fnemannvianelusunsy 1R Microsoft Visual Basic, LabVIEW &sludiidenldlusunsy
LabVIEW2017 Tunmsi@eulusunsuseld

2.7.2 TUsunsu LabVIEW

TUsunsy  LabVIEW 38 Laboratory Virtual Instrument Engineering
Workbench iulusunsuiiannlnguism National Instrument (NI) Tnganansaidouldsunsy
Tnensldinsiin Tumseenuuulusunsuagiidnuasfunuulugauasdeusousasluga tioldly
nsmupuesesiiet wiegunsalieg Bnlsannsaldlumstiudeya (Data acquisition) lae
Tusunsuilidusae LabVIEW tuasdendt VI e Virtual Instrument ‘

2.7.3 d@ulsenaunealu LabVIEW
2.7.3.1 Front Panel

Front Panel %38 User Interface {usgufilddoansiuild daludiuves

GUI %50 VI tTuted Feaziintguwanaslumuniseankuulushnsy

Py 2 )
- ot e b e z [y

mwﬁ 2.13 uang Front Panel 9849 LabVIEW 2017
2.7.3.2 Block Diagram

Block Diagram (Judiuresnis@eulusunsudseglugivesnus G &
TUsunsy  LabVIEW  1uagiin1sasiagauanutanaInnasmia)  aauuminaeansiusenss

iuazaedliivetinnain

17



AT 2.14 uans Block Diagram a4 LabVIEW 2017

2153V

VI 1139 Virtual Instrument 1Judiuvealdsunsumvan
2.7.3.4 Function

Lﬁuﬁauwaaﬁqﬁ%’ué’ﬁagﬂﬁmmmﬁaﬂ’lﬁ’ﬂﬁﬁuﬁ LU sin, log
2 .dni3. 5 SULVI

druvedlusunsudesiignienlilulusunsundn

2.7.4 Uszinnvesteyaludiuvedlusunsy LabVIEW

Uszinnvesdeyadunsanvseanidu 6 win fie
2.7.4.1 Numeric

P

& v Y % d
Juteyausvianduavlaetoyadt

[ o <

Tuduawdn Block diagram agidud

v

Uty druteyaiilunetion Block diagram aziuddn
2.7.4.2 Boolean
2 v a Ao a '
WutoyaideanssniliAuiies True w3s False iy
2.7.4.3 String
\Dudeyafdnus Ing Block diagram vesan3eluaifudvusy

2.7.4.4 Enum

\Dudeyadiarid Block diagram (Hudihdulagazuansdeyaiy
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2.7.4.5 Dynamic
Huteyategluguves Waveform dalngiihluldfiu Expressvi

2.7.4.6 Time Stamp

v
@ & o

Lﬁusﬁa;ﬂamm wag UM @9 Block diagram aziludtnna

Tundlluswnsy LabVIEW2017 Tun1seanwuuluswnsundnds nednwinisieu
TUSHNSURINABE19NNSIY Instrument driver

2.7.5 A15RARAY Instrument Driver

anunsavilalee WhlU7 Find Instrument Drivers... lienngunsaluagjui

§99N15 LAINARAAI

=

E Dnver NiCertifie » 33 XA * 1 ratings
IS tidpo7k Instrument Drive| Yes %

Drivec DL

LabVIEW

Min Version - 2017

Driver Techoctogy:
Plug and Play (project:style)

“Use this information to determine which
driver download is correct for your —

Tt <Back | | install> | | Close {u Help

AT 2.15 udneN15AARY Instrument driver ¥asQUnIalf19

2.7.6 fwg1anseulusknsulaenisty Instrument Driver MulUswnsy
LabVIEW2017

2.7.6.1 fegrnsWaulusunsuniunuesadladlay Tektronix MSO51048
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Combine Channel A and Channel B
S0

that this VI reads both channels.
Channe!l (0: Channs g

Vertica Eoupling (1:%8

hannel (1: Channel 2) [
ical Coupling (1: DO)
Pbe Attenuation (1.0) G

et 1] Waveform Graph

Multiple Waveforms

[ TIVIED Se— -
Vertical Range .

T}mebasé

Maximum Time (10000 ms) =8
Configure Channel A. .
Configure Channel B.

Al 2.16 fegen1sieulusunsuatunueaadlaslay Tektronix MSO5104B

2.7.6.2 g 1uMsReUlUSUNTNAIUANNIIIDTTNNATY KEYSIGHT E3647A

Output Enabled (False) =R delay added for =T over Voltage Protection
Voltage Level (0.0 Volts) (288 ——— B B Serial communication
VISA resource

error in (no error) [Est1t
Current Limit (0 Amps) G-
OVP Enabled (Trug) TR s
OVP Limit (22.0 Volts) [ ————————

AW 2.17 Fegran1siTeulusinIuAIUANKIIIBSTNHATY KEYSIGHT E3647A

2.7.6.3 feg1ns@eulusunsuAluAN Temptronic ThermoStream ATS 710

1 o - i 3|
o 3t every SO0 mEREETGS ‘
s | o

Y -

Rtk S 1200H2 S

[Ciear Graph?} BT 1 - mﬁ 9 B &

A irlafet Lot f
™ b User Event ~

mwﬁ 2.18 é'faafj'mn'm%ﬂuiﬂsl,msummu Temptronic ThermoStream ATS 710
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2.8 gUuuuvasnstuiindeya
TUsunsu LabVIEW it uenannamnsnaiussiedesioinmeqldudr Swannsaii
Suiindeyaiifaunluguuuuveigiudeya delsgldannsathdoyanisiamariuninseise
Tunendale T,mEJ'g‘LJLLUUmiﬂ’uﬁﬂmﬁfuﬁmafmwmaLLUU 919 Yuiindneuwana xisx, Tuitnaie
wwana .lvm visetuiindguueana .tdms

2.8.1 mstufintoyameuuena xisx

wwana xisx \uwanalidienatsves Microsoft Excel wagaunsnilalugle
melUsunsu Microsoft Excel

I3 Configure Wette To Measurement File (Write T Medsurement File
e JoMensus (Write To M

Filename File Format
CAUSers\nxa27873\Documents\LabVIEW |G Text LVND
Datatestxisx Binary (TDMS)

Binary with XML Header (TOM)

& Microsoft Excel (xisx)
¥ ¢

@ Save to one fiie
user to choose file

Segment Headers
» Onetieader per seqrme

u 7 i
: X Value (Time) Columns.
J L One column per channel
: One column only
" 4 @ Empty tme column
Write To y Detimiter
Measurem Save to series of files (mutiple fles) g
ent File LT
ption
»__ Signals
> Flush? ] PERERS
us- 4 ok | [ cancel | [ Heip

Al 2.19 uanansilisunazasAvetuiindayalugy xisx

H %

Insert  Page Layout

R 10/22/2019 14:25:18 535 0

M 10/22/2019 14:25:18.536 0.063418
[l 10/22/2019 14:25:18.537 0.12658
Bl 10/22/2019 14:25:18.538 0.189233
(W 10/22/2019 14:25:18.539 0.251123
2 10/22/2019 14:25:18.540 0.312003
[l 10/22/2019 14:25:18.541 0.371627
EM 10/22/2019 14:25:18.542 0.429755
BT 10/22/2019 14:25:18.543 0.486152
BEY 10/22/2019 14:25:18.544 0.540593
¥4 10/22/2019 14:25:18.545 0.592857
BEY 10/22/2019 14:25:18.546 0.642734
EZN 10/22/2019 14:25:18.547 0.690024
PEY 10/22/201914:25:18.548 0.734536
T 10/22/2019 14:25:18.549 0.77609
EA 10/22/2019 14:25:18.550 0.814521
T3 10/22/2019 14:25:18.551 0.849672
0 10/22/2019 14:25:18.552 0.881402
2] 10/22/201914:25:18.553 0.909585
B30 10/22/2019 14:25:18.554 0.934105
7Y 10/22/2019 14:25:18.555 0.954865
PEY 10/22/2019 14:25:18.556 0.97178
B2 10/22/2019 14:25:18.557 0.984783
BT 10/22/2019 14:25:18.558 0.993822
B0 10/22/2019 14:25:18.555 0.99886
Padl 10/22/2019 14:25:18.560 0.999877
BT 10/22/2019 14:25:18.561 0.996868
TY 10/22/2019 14:25:18.562 0.989846

iheeil NG

il 2.20 uaasdayaunana xlsx Adelusiunsu Microsoft Excel
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2.8.2 mstuiindeyameuiuana lvm

WWEANa .lvm Uuga1an LabVIEW Measurement 1unsdudinlg

text file wazanusalalwglaselusunsuy Notepad

EJ

Write To
Measurem
ent File

> Signals

C\Users\1a27873\Documents\LabVIEW |,
Datatestivm

Save to series of files (mutiple files)

File Description

File Format
@ Text (VM)
Binary (TOMS)
Binary with XML Header (TOM)
Microsoft Excel (xisx)

Segment Headers

 One header per segment
One header only
No headers

X Value (Time) Columns
One column per channel
One column only

& Empty time column

Delimiter

o Tabutator
Comma

3

nielugy

209 2.21 LLammsL%auuazé’emLﬁaﬁuﬁn%’aga’lugﬂ vm

ive
or nxa27873
2019/10/22
14:22:09. 9628729820251464844
of _Header++»
1

0/22

es 100
201971
22109, 9624729820251464844
7
00

i 2.22 uaasdayaunuana .lvm daslusunsu Notepad

2.8.3 mstufindeyameuiuana .tdms

tdms Juanalvldandafiudesyaluzuves binary Tnevuevedlvdiuaziuegiu

yunavestoyanlileuadli amnsailnglavsain Microsoft Excel uaz TDMS Viewer

base path

%Y-%m-%d-%H-%M-Data.tdms

[Mesured Data]
0 Eollima | HoJffemp 0]

= A

.

22

7al
Temp (C) 1

=X

il 2.23 wdnsmsilisuietuiindeyalugy .tdms



Walwa .tdms a8 Microsoft Excel

. Book

Data  Review View Addins  Metp ) Telme whetyou wentto o fomwiss  Dats  Review View  Addies  Melp

10/22/2015 0228:38.040 PM
10/22/2019 02:28:38.042 P
10/22/2019 02:28:38.043 PM
10/22/2019 02:28:38.084 P
10/22/2019 02:28:38.045 PM
10/22/2019 02:28 38,046 PM
10/22/2019 0228:38.086 PM
10/22/2019 02:28:38.047 P
10/22/2019 02:28:38.047 P
10/22/2019 02:28:38 048 P
10/22/2019 02:28:38.048 PM

Y 10/22/2019 0228.38.049 P
10/22/2019 02:28:38.050 PM
10/22/2019 02:28:38.050 PM

oup.
Mesured Data

Masured Dats
Channel Datatype Uy Length  Minimum Maximam Deseription Start ndex
Time DF_DATE 7814
o7_vouste ma
O7_DOUBLE 714

10/22/2019 02:28:38.053 M
10/22/2019 02:28:38.054 P
10/22/2019 02:28:38.054 P
7 10/22/2019 02:28:38.055 PM
10/22/2019 02:28:38.056 P
10/22/2019 02:28:38 056 M
10/22/2019 02:28:38.057 P
3 10/22/2019 02:23:38.058 PM
T 1072272019 02:28:38.059 Mt
10/22/2019 02:28:38.059 Pa

2019.10.22-14-28-Data (ro0t) 10/22/2019 02:28:38.060 P

MW 2.24 uaasdayauiuana .tdms Melusunsu Microsoft Excel

Walwa tdms Aeluswnsy Read TDMS
(3 Read TOMS.v Front Pancl N

File Edit View Project Operate Tools Window Help

$ & ) I [23pt Aoplication Font ~ | $m~ e~
file path
q =

2000000

AWl 2.25 uansdayauinana .tdms #elusunsyu Read TDMS
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2.8.4 YenuartaiduvesnsUuiintayaguuuunieg

KS. Y a £ % a v = Q’Jl
AN 2.5 LAPNUDALLAZUBDLAYVDINITUUNNYIN 3 E‘ULL‘U‘U

suuunsiufinteya

Y A
VDA

¥ =
UBLEY

MSUUNNWUU xlsx

ausaalaladny vuinves
Ialadlwajun

a £ L} A dl v

Feuteyalad wasilevuiin
Toyadnuauinnagliaunse

Unala

ASUUANLUY .lvm

ausaaldnuladny aue

Weudeyalatn Wedudin

vaslwaldlvajunn Joyairuuunayllaunse
\Ungle
MsUUANLUY .tdms annsalaldenlang Weu | wwiavestoyalngy

Toyalaisa uazanunsatudin
ToyaduIunla

aay  luniddudenldmsduiinteyauuu  tdms  iHesntunisiauayduiinteyadl

o = v v = Y [ <@ Ji Y o 1% e =2 A < =]
lunesatuiinteyailuszesnaiuiy  Jdwalnduiudeyaliinn  Jadendu tdms e

HoaruldlilwdidenailoTunndussesiiaiuiy
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UNA 3
A5anTUN15IVY

3.1 Avuaingusseaen

3.2 Anwdayaingafiurinlasenu

3.3 29NLUUYLABUNISIIEUTUSLASUAI8NISEY Flow Chart

\SUAU

#9A1 ThermoStream
AIANNIIIDITNNAE

faAnepaTladlaU

A

Run lUsuwnsy

WD TNNANYTIEUTIFY




nay Start

cycling ud
= 1
n3oly

1

v

- ThermoStream (33 run aufAIAL)
- soadladlausuA1INdye 0
- Yuiinandygransulianeeadlaalay

wagAgunniaN ThermoStream

ThermoStream

Y1191UATU cycle
LA ega?

ThermoStream enidu

\4

4

> WIDTTNNAIEVIYATIBLTIY

v

Augansineu

21WH 3.1 wane Flow chart Tun1sideuldswnsy
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3.4 2anwuUlUsLNSY

3.4.1 Wsunsuildmuaunisvihauremnineidnnats KEYSIGHT E3647A

Instrument Select (Output 1)
‘Output 1 =

‘error in (no error)

Limit Enabled (T: On)

Voltage Lim_(ZZ.O Volts)

Current Lirqi_ti(o.o Amps)

[)‘2} |

VISA resource name

92200
Current Limit (0.0 Amps)
Limit Enabled (T: On)

I8 on

Instrument Sect (Output 1)
Voltage l@uep(R-@Nated (F: Off)

=
T
AEETG: G qm 35

Voltage' Level (0.0 Volts)
gﬁiaa.”&”,
Output Enabled (F: Off)

Over Voltage Protection

Over Voltage Protection

DO0000000000

3000

DO0CO0000000

it 3.2 uanslusunsuiildlunisaauaumsiineiueasnianesdunate KEYSIGHT E3647A
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s

3.4.2 Tusunsuildmuaumsvharuvesesadlaslay Tektronix MSO51048

'VISA Resource Name
Kissoooss 5

Channet (& Channe! 1)

Vertiai Couping (1 0C)
#oc 1

Probe Attenuation (10) 2
‘h

Vyalve

0w

oo 1

1000 2000 3000 4000° 5000 6000 (7000 8000 900
Time

Channel (0: Channel 1) CEER
venanEL i e

Probe Attenuation (10) 2

VISA Resource Name EZE

Y value

feeeel 7] Waveform Graph

o

e

10000 Multiple Waveforms ~

21}

awil 3.3 Waunsuitldmuaunsinnuvasessdlaalay Tektronix MSO5104B
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3.4.3 IiJiLLﬂiuﬁi‘ffmUﬂu Temptronic ThermoStream ATS 710

g e - el U RS
Komo & o o [
)&_Mm Al Tonparatery $ SUART oy
DUT Semsor Type @) 41204t Number ¢
B Py Temperature Graph
Eastie DU mose (o 35
orjon
Coumt (1)
LH
Update ot

G st rOw 10
T ST PONT 11

e e pomiT 12

Epale7 557 POINT 16
e

TG sc1 POINT 17, v D B o v v B v g " 0 o v o R v 0 g
. o 30 40 S0 60 70 8 9 100 110 120 130 140 150 160 170
Eade) seT o0 18 Time ]

Enable DUT mode
oo 4

Cydle Count (1

£

VISA resource name
ey

ol (2]

pom R R T T B F S R T SR M TR TR TR T A A R S A X R,

Pause / Resume
G0 to NEXT Setpoint
oo

Cycling Cefi

Air TemperatureControl Temperature
S E= = — &l

B | N 23 ¥
Setpoift Number
i Soak Time, seconds
o]k =S 1 Femperature-Graph
" : .
o=

R R R PN O RO e

awit 3.4 Tusunsuitldauaunisyinauwes Temptronic ThermoStream ATS 710
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3.4.4 nsyulusunsudildmununniiesdnnaiy seatladlay uag ThermoStream

ety Taensld Flat sequence iednadumsvinuvesusazgunsal

Path and Address

Saving Path

8 C\Users\nxa27872\DesktopiTemp scanMeasure

KommosnsR 8

Set Limit of Power Suj
Instrument Select (Output 1)
o1
Voltage Limit (220 Yol
)lsm
Current Limit (0.0 Amps)
H2000m

Limit Enabled (1. On)

Bov

Set Recipe of Thermostream

serron i

SETPOINT.

SETPOINT 3}

SET POINT 2 ‘Namber Temp.

Famp " Soak Time.
oo

Cycling Count Temperature
1 ; e
Setpoint Number 0
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DT_DOUBLE 721
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Temp (C) 1(mA)
25 20.8 7.2
25 245 7.04
25 248 7.52
25 249 7.52
25 249 7.52
25 25 1.2
25 25 7.2
25 249 7.36
25 249 7.2
25 25 7.2
25 249 7.36
25 24.9 7.2
25 249 736
25 249 7.36
25 249 7.36
25 24.9 7.2
25 249 7.2
25 249 7.36
25 24.8 7.2
25 24.8 7.2
25 24.8 7.2
25 248 7.36
25 249 736
25 248 7.04
25 248 736
25 248 7.2
25 24.8 .2
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