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Abstract

This thesis is about the modification of control motor circuit which is single
phase inverter. The speed of AC motor is controlled by the microcontroller. The
system consists of two parts. The first part is using microcontroller. The first
processing receives speed motor value from user through the numeric keypad which
value of speed motor is between 300rpm to 1800rpm or in the frequency term is
between 10Hz to 60Hz. Then the data will be sent to the second processing part
which is speed control motor part. The processing of second part adjust frequency of
AC voltage by the principles of PWM (Pulse Width Modulation) and this part using

dsPIC microcontroller to modulate signal.
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5.1 HAN1INAADINITIATIUIUTOUTDINBLADSAUAN NG 1)

A ATINATTATUIN ANINNITINTOU ANAuARIALAADY

(H7) (rpm) (rpm) (%)

10 300 297 1

20 600 597 0.5

30 900 895 0.6

40 1200 1194 @.5

50 1500 1494 0.4

60 1800 1794 0.4

d s s 1
A15199 5.1 A150UTNHANISNAARIIINNISIAAIANNIEITOUVDILBLA DS

INANTNHANITNAABIIEAULATIIANUEI5UTI R LANNISIRAaR T ATAI L

AanAARoutipENUTBwRUIElTlAIANAANE B INA YRV INANINNT

‘, 120-F(Hz
Swseu(rpm) = -+(-)-
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Tudrunisasredeyans PWM ﬁulﬁ%’u%’ayjamnﬁamuquLﬁaﬁ"amﬂﬁ dsPIC  @$14
dryey1ad PWM ﬁmmﬁmﬁhmiﬂaa%’wa”mmﬂm PWM1 High (dsPIC %125), PWM1 Low
(dsPIC %126) wag PWM2 High (dsPIC 9123), PWM2 Low (dsPIC 2124) (Mu1eiaw 1 989
gﬂﬁ 51 LLazmwﬁ’mufynmgﬂﬁ 5.3 -5.6) E’f'zyfgmﬁaanmmﬂmwm dsPIC azidunad (feTn
Wisulilsudyu PWM  High-Low  fifaiieaiiu gﬂﬁagzyﬂmﬁlﬁ%miﬁwmmﬁmﬁ’u
(FeyeyIouguin 5.7 - 5.8) wawdleTansiUSeuiiioudoyanas High-High wag Low-Low sneRs
ﬁ'ul,ﬁ‘awmaaummgﬂﬁawaqﬁmwm PWM Imaﬁﬁmumﬂmﬁaaﬂmawi'mt,waﬁ’uag' 90 B9AN
(5U# 5.9 - 5.10) udwhmaddayaludieau Opto Isolator Tnudyauidunmues Opto-
Isolator avifuiad PWM Taefian Voltage wiriudt Voltage finnasexlalonniely Opto-
Isolator (Mu"ELaY 2 maag‘uﬁ 52 LLazﬁ’cuummgUﬁ 5.11 - 5.14) f¥adyqrniissiaiud
Suwm Opto-lsolator  fagildnungAiinissanaiugnin (gﬂﬁ 515 - 5.16) uaafeagds
yayrallugiawanaes IGBT il Opto-solator Lﬁamwaaummgﬂﬁmmaaé’mvzym LY
Yy 1ufiBDNL19In Opto-Isolator szlumuRumsaIndues IGBT (Mnea 3 ¥as3Ui 5.2
Ul 5.17 - 5.24) dlavhmsindnyadion Start wazun Run irud 50Hz Tneiniign P6
U P7 Wuwaiuvaaelnes uazdn P8 ifu P7 luvnanisnuasweined @yanigui 5.25 -
5.26) uardndunIndnyaaUieuiisuiite vinneesiulasnoulnsaneslaaniuasesnios
AN (ﬁ’muzgwmgﬂﬁ 5.27 - 5.30) lngdtysyinuym PWM2 widudugrailuduunanines
a1 90 a9en

QWe  We

call



24

5.2 NANTSNARNEIUNITAS NI PWM

5.2.1 fygyuiivnesnveslulasaeulvsaiaad dsPiC
Ul 5.4-5.7 wansgUdI PWM fivteenvasialasaeulnsaiaes dsPiC iiteidunns
as1vdeUsUdyaI PWM Tngn1sinaiiun 23 - 26 189 dsPIC30F

DS0-X 20024, MY52166156: Wed Feb 1920.46:57 2014

- Agilent

Acquisition

Normal

2.00MSals

i Channels
A : — _p—. . e pc 1.00:1
T T e T N N e 1.00:1

|l __Measurements
——— Pk-Pk(1);

: B Ehae 5.8V
{ N p—— W‘"’m

1.072kHz
Max(1}:
5.16V

Language

U 5.3 (n) udmsn a1l PWM1 High (dsPIC 21 25)
DSOX 20024, MY52165198: Wed Feb 13.20:47:04 2014

i Agilent

o

Acquisition
Normal
2.00MSals

i Channels i
..... aesas safen o . PR S WP S LRI T [onppp— DC 1. Dg: 1
e . gy - oC 1.00:1

& Measurements
Pk-Pk(1):

5.2V

P ¢ 25 L ey i : Freq(1):
1.0712kHz
Max(1);

5.08V




D30-X 20024, MY52165196: Wed Feb 13 20:46:27 2014

2P e

¢ Agilent

25

Acquisition

Normal
2.00MSa/s

H

Channels
oC 1.00:1
oc 1.00:1

i Measurements

Pk-Pk(1):

| Fregii]

' ‘; Language
: nglish

. Agilent

5.9¥

1.000kHz
Max(1]
5,24V

ﬁcquisition

Normal
2.00MSals

Channels

v

e g

“foc 1.00:1

oG T 50.1

¢ Measurements =

Ly

JUT 5.4 (V) uaasn wueny

b

Pk-Pk(1):
5.8Y
Freq(1):
1.0000kHz
Max(1):

5.08V

a1ad PWM1 Low (dsPIC ¥1 26)
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DSO0-X 20024, MY52166195: Wed Feb 19 20:45:53 2014

"‘-'Agilent '

Tyt
e
i A0

Acquisition
Normal
2.00MSals

Channels &
—DC 1.00:1
il il 1.00:1

§: Measurements =
= Pk-Pk(1):

| Freq(1):

DS
[

- Agilent |

Acquisition
Normal
2.00MSals

. i Channels
. — — DC 1.00:1
Yy - : B - e DC 1.00:1

i Measurements
Pk-Pk{1):
1 5.5V
pm s = . M s ua Freg(1):

996 .0Hz
Max(1):

5.08Y




2F

DS0-X 20024, MY52166196; Wed Feb 19 20:44:34 2014

«#% Agilent
Acquisition &
Normal
2.00MSals
#  Channels i
| R oC 1.00:1
N 1ikiedsmuui DC 1.00:1
RRE]
! 1 & Measurements
— Pk-PK(1];
iy ? (UL 5.3V
i W ———— N B | b o - N el dan G0
1.071kHz
Mas(1):
5.08Y

N PWM2 Low (dsPIC w1 24)

& Agilent

#  Acquisition
Normal
2.00MSals

Channels
T ya —ADC 1001
| ' g 0c 1.00:1

Measurements |
Pk-Pk{1):

5.2V

1J_£+ o g suidi B wusnt| Eraql):

937.7Hz
Max([1):

5.08Y

i 5] tr_xaga
: caglish

gﬂﬁ 5.6 (¥) waAINIWYBIEERYI PWM2 Low (dsPIC 41 24)
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o a a v oo
5.2.2 WivuWeudyuianufeaiy Mevinnveslulasrealvsames dsPiC

DS0-X

MY52166195: Wed Feb 19 21:00:47 2014

;- Agilent

Acquisition
Normal

2.00MSa/s

Channels
- DC 1.00:1
— 1.00:1

‘.5 ? i Measurements &
| Max(1):
5.53V
Max(2):
| 5.55Y
2 by f 2

Ul 5.7 (n) usnsaw i0ysy1nd PWM1 High Low (dsPIC @1 25 - 26)

U

DSO-X 20024, MY52166196; Wed Feb 1921:00:55 2014

i Agilent
, % Acquisition
Norrmnal

2.00MSals

- -

] Channels i
1 oc 1.00:1
1 i v e ‘ M Ialvaaiseh i e i e (I 1.00:1

i MICEPEEA S Lt PESRe NNPRINUSRPS SRS SO S —————— S U SOU SN INR—

i Measurements i
Max(1):

Ba 1Y
PWMI1L Max(2):
5.47V

guﬁ' 5.7 (9) udnsnwenedanns PWML High Low (dsPIC 41 25 - 26)
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i Agilent
ﬁcquisition
Normal
2.00MSals

Channels |
1.00:1
1.00:1

e & Measurements @
1 Max(1):

5.29V

I Max(2):
i 5.71V

£ Soy_r_ne £ Type: ] 92 Add g Settings Clear Meas

;,p.lﬁ 5.8 (N) wananwdayeu1ed PWM2 High Low (dsPIC 1 25 - 26)

A Foth
W e . - 4 " ﬁ B Aoquisition
Ir . Normal
2.00MSa/s
PWMZ2H
i Channels i
oC 1.00:1

mmmrwﬂm TR A 1.00:1
f : Max(1]:
g
|

5.13Y
PWM2L Max(2}

5.16Y
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a 1w od
5.2.3 Wisuilsudgnisingu Mevinnveslulaseealnsaass dsPIC

DSO-X 20024, MY52166196: Thu Feb 20 22:41:19 2014

5.000%/ Stop 208y

R % e soemeeameitli i B B ¢ 1 ¢ PEoE e e e wespoioribeniier b B B 2 0 ) ¢ 1 F o B e comedbagee e _ﬂ‘g“ent

.:: ; : on
PWMlH ! ; DUI mal

~ Channels
1.00:1

1.00

Pl oF B el i iR e W W 2 bOE oW s e e e b e B W 0

Fast Debug 47y Chanrels Acg Mode
Displayed Normal

1.0 1.0002/ Stop X 2 05Y

= Agilent

iticn

Channels
1.00:1
1.00: 1

e by (T ———— £

Autoscals Menu
1f Fast Dabug < C
utosc Disp

gﬂﬁ 5.9 (v) udnsn Wy PWM1 High (11l 25) fiu PWM2 High (917l 23)



DSO-X 20024, WY52166196: Thu Feb 20 22:41:50 2014

—

TR R e Y W R

Pt s o o W 1

BN et e i e R E L

(B N ¥l

e [Wenu
Undo
Autoscale

Fast Debug 43 Channels

DSO-X 20024, MY52166196: Thu Feb 20 22:42:31 2014
I 2004/

siale [‘-.'Jt‘"ll_l
Undo
Autoscale

Fast Debug +3 Channels

Displayed

u

R e el . 8 F g
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FE m g oe e e B W R ¢

Dbc
oL

1R N e iibaiben e o |

PWM2ZL

e e e 5 W | | b

| Max(1]

#oq Mode
Normal

1 \/
3= Agilent
Mo
2 00MSals

Channels
1.00:1
| ‘l

easurements

5.90V

5UTl 5.10 (¥) UEAINIWYEB Y18 PWM1 Low (977l 26) U PWM2 Low (il 24)
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5.2.4 @gyeyraunv1aunnves Opto-isolator

= o ]

FaagilvuansaiuiiuAusnuanaseulalonnelu Opto-Isolator

DSO-X 20024, MY52186196: Thu Feb 20 22:45:38 2014

5.000sf

PR NS e i ot ) |

32

|7 Meastrements &

ax(1)

c ot R R R U t 'lﬂﬂ’ﬂﬁ%‘ﬁﬂﬁ!ﬂ“.‘lls

B Limit Probe
& ~-

DS0-X 20024, MY52166136: Thu Feb 20 22:45:46 2014
0.0 1.000%/ Stop £ 1 2.08Y

s+ Agilent
Acquisition
2.00

‘ Channels
oc
nr

Invert
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DS0-X 20024, MY52166196: Thu Feb 20 22:44:22 2014

5

L1 ENEN PoLOE W S e e B ) Y | P08 | |

P R ARaSeeeena ® E B L L RN SRS R PoEE R

BW Limit Invert Proba
? | ~-

31Jﬁ 5.12 () uansnN NI PWM1 Low ﬁauvgwaq Opto-Isolator

DSO-X 20024, MY52166196: Thu Feb 20 22:44:31 2014

2.08Y

gilent

Isikion

" Channels
1.00:1
1.00:1

Channel 2 Menu

-oupling BW Limit Invert Probe

OC -

gﬂﬁ 512 (9) wdnanmvenedyyn PWMIL Low ﬁ%uvgmaa Opto-lsolator

W
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DSO-X 20024, MY52166196: Thu Feb 20 22:45:57 2014

1 500%/

a.000z/ Stop 2 2054

- Agilent

Acquisition

N F T R T LI TN B e Lhannel':]__l
00: 1
1.00:1

POROW NP B R i W B o bR e i B B 1]

ienu
upling B Lirnit
oc |

g‘dﬁ' 5.13 (1) WEAININE YUY PWM2 High ﬁﬁuwwaq Opto-lsolator

@

DS0:X 20024, MY52166196; ThuFeb 20 22.46:04 2014

ﬁ.«g‘ilent

ition

Channelz
1.00:1

Measurarents

S Limit
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DS0-X 20024, MY52166156: Thu Feb 20 22:45:12 2014

LR R W @ e d 2 | R R L L RN R

SRR R R A R L R SRR B R P 1o b B B SR e e B

Mo signal

Channel 2 Wenu
3 Coupling Bi&/ Limit Invert Probe
s L bl tas el

gﬂﬁ 5.14 (n) WAAININEEUYI PWM2 Low ﬁauvgmaq Opto-Isolator

DS0-X 20024, MY52166186: Thu Feb 20 22:45:192014

1 50

s Agilent
Acquisition
2.00

Channels

Mo ',it_,}El al

BW Limit ing Inigrt

_=

guﬁ 5.14 (9) UAAINNYBBHI PWM2 Low ﬁauwmjm Opto-Isolator
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a o a da
5.2.5 Wisuiludaeniesieny 18uwneas Opto-isolator

DS0-X 20024, MY521B6136: Thu Feb 20 22:46:53 2014
e [ I0DVY

E LR bt 1 N N SN 1 B 2 S AR N o $ i 1§ N R N e | o

PWM1H

PR OB W N s ey e e e W ¥ 4 | | R W AR e aosdssigasiit o 0e W § 1 @

Charnels” &
1.00:1
1.00:1

PR OSSR T e R 8

PWM2H

T

Channel 2 Menu

4> Coupling Invert
o = X

|

5U#l 5.15 (n) wanadysyras PWM1 High fu PWM2 High fiauwnuas Opto-lsolator

DSO-X 20024, MY521661

B: Thu Feb 20 22:47:08 2014
1. 000%#

Ij':'aranéE:
1.00:1
1 00

Measurements

ehu
+3 Coupling BW Limit Invert Probe
oe ‘ _ ~-

gﬂﬁ 5.15 (¥) waasnwueedyInSeulilsusEnite PWML High ffu PWM2 High
BUNNYaY Opto-lsolator
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DS0-X 20028, MY52166196: Thu Feb 20 22:47.26 2014
=10 1.00%7 5.000%/ £

R N P @ b ) T8 B B RS . . W

PWM1L

Channels
1.00:1
|

BNEETELL . LT LTITEEN

PWM2L

‘).

2| 2 Menu
423 Coupling BW Limit
oc

g'ﬂﬁ 5.16 (N) WAASHIN PWML Low fiv PWM2 Low ﬁﬁuvgwuaa Opto-Isolator

0S0-X 20024, MYE2166136: Thu Feb 20 22:47:33 2014
1 1.00%/ 1.00%/

[+ Channels

oc 1.00:1
K 1.00:1

T Measurements
x(1)

43 Coupling BYY Limit
oC ]

U# 5.16 (V) wanenwveredyuialseuiisussning PWM1 Low fiu PWM2 Low 7
W

3
u
gunnvas Opto-Isolator
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o as a o w o
5.2.6 ’Jﬂﬁmuﬂlvqmﬂ\ilﬁﬂ'?ﬂuw’ﬂﬂmﬂﬂﬂﬂ IGBT
o ) < | v
UM 5.17 - 5.22 Wumsindygrafiviamaes IGBT iensisaeunugnieses

s A
UNEDNU11N Opto-lsolator
DS0-X 20024, MY52166196: Wed Feb 1921:10:67 2014
<% Agilent
Acquisition
Normal
2.00MSafs
D Ll BEh ‘ oG 1.00:1
{ ‘ Vil i
e il 1 L]
5 i1 il e & Measurements @
L - T i Max(1):
NN R N 16.8V
L IRIBRR IR bl 1 Max(2):
L AN S Y No signal

sUi 5.17 (n) udnsnwdmyey10s PWM1 High fiwninnvas IGBT

U

DS0-X 20024, MY52166156: Wed Feb 19.21:11:05 2014

. % Agilent

Acquisition
Normal
2.00MSals

il o 85277 Thannels i
be 1.00:1
oc 1.00:1

i Measurements

=i

Max(1):
16.8Y
, Ma(7) |
+ No signal

gﬂﬁ 5.17 (¥) uwananwueedayynns PWM1 High flvnnnves IGBT
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DSO-X 20024,
ok

MY52166195: Wed Feb 19 21:09:35 2014

=i Agilent
¢ Acquisition

Normal
2.00MSafs

—— Channels 2
VMG 7001
fisfioc 1.00:1

e

T x CCUC O T T EL LU e

i Measurements @
Ilax(1):

16.8V

_ i N L | M2y
L ‘ i i i ! No signal

U 5.18 (n) wanenIWayan PWMI Low filunianaas IGBT

i Agilent

Acquisition
Normal

2.00MSa/s

DS0-X 20024, MY52166196: Wed Feb 1321:10.15.2014

Channels
pe 1.00:1
DC 1.00:1

T s Measurements
1 Max[1):

16.8V

f ) Max(2):
1 -
= - No signal
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5
[

X 20024, MY52185196: Wed Feb 19 21:12 13 2014

<% Agilent
Acquisition

Normal
2.00MSals

WU, RN (T R—— I Channels iz
B t—H ‘“ Mu%ﬂnc 1.00:1
y Fln 1

H
-
I

o
-
==

T ; Lo i Measurements &

s e - Max(T):

i £l e
} Ll i a | Max(2]:
1P * i 7 A -
| = T Nt 4 ; No signal

i Agilent
#  Acquisition

Normal
2.00MSa/s

NN O ) o W o Ny R L
r pDC 1.00:1

¢ Measurements
Max(1):

16.8V

1 Max(2):
= 1 No signal
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<+ Agilent

Acquisition =

MO

Normal
2.00MSa/s

Channels

pC 1.00:1
DC 1.00:1

i Measurements &

R Max(1]:
SIRRR R 16.8V
| # ; i Max(2):
| No signal

L

i~ Agilent

Bcquisition

-

"

Normal
2.00MSa/s

Channels

ot 001
oc 1.00:1

i Measurements =

Max( 1]
16.8V

Max(2):
No signal
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Acquisition
Normal
2.00MSa/s

i Channels =
— : BEE DC 1.00:1
w u Fildiila i e B DC 1.00:1

‘bs Measurements
Max(1):

16.9V

o pwmiL || e
L 17.0V

Agilent
Acquisition

~ Normal
2.00MSals

™ M"n- M‘QHVH e o, ™ ‘ Moy, ). ""q._, __":::"_.

PWM1H

| i Channels
DC 1.00:1
DC 1.00:1

b |

i Measurements &
Max(1]:

16.9V
Max(2):
PWM1L 17.0V

gﬂﬁ 5.21 () udnesnwuenedyayisd PWM1L High wuag Low flurinnvas IGBT- Q1 uag
Q3
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DSO-X 20024, MY52166196; Wed Feb 13 21:16:22 2014

< Agilent
Acquisition
Normal

2.00MSa/'s

b |

i Channels
—OC 1.00:1
; #fiDC 1.00:1

¢ Measurements =
Max(1):

16.9¥

Max(2):

17.0V

DSO-X 20024, MY52156196: Wed Feb 1921:1532.2014

1 2 K
e Tl M Mokt o Mol [ e, (B Agilent
Acquisition
Normal
2.00MSals
T PWM2H
M 3 Channels i
“ bC 1.00:1
1‘]: e e = - e s DC 1.00:1
__wm_.wm“_..;;.l_."...R._......_.,ﬁ.-_. G L. e ) R e e e
» 1 P ™ z  Measurements @
’ Max(1):
16.7V
Max(2):
PWMZ2L ) 17.0V
2_?-# - : : - i -
O Coupling i BWlmt & Fine Imvert Probe i

gﬂﬁ 5.22 (1) usnsnmYEIedaIal PWM2 High Was Low v1innved IGBT- Q2 wag
Q4
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o

5.2.7 Wisuisudyasnsisiufivninnuss IGBT Q1 ffu Q2, Q3 fiu Q4

= !

Fedeygreunlana 2 aedlidnwagsanaiu

DSO-X 20024, MY5216

1 800y

96 ThuFeb 202250:31 2014
V' 0.0

2 by

PR U I L E O S ] \\\'\L\.‘\.\‘»\: Agilent |

~ Norm

f 2 D0MSals
PWMI1H i s

I Channels

(0C 1.00:1

{0C .00
PR g P RPN P B 4y ! PR R o P el Y N N 4 | i

i e
AR R

s_i_lr_e_ments i

16.5V

IWla :<7[ 2]

R R s e g aull o

Channel 2 Menu
4> Coupling BV Litnit nivert
o I

31Jﬁ 5.23 (n) dasy1as PWM1 High (Q2) fiu PWM2 High (Q4)

DSO-X 20024, MY52166136: Thu Feb 20 22:50:38 2014

1 &5.00v/

Channels
1.00:1

| asurarrae'nt-:- s

BYY Limnit Irwert

Ul 5.23 (1) amueedymIm PWML High (Q2) fiu PWM2 High (Q4)
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0S0-X 20028, MY52166196: Thu Feb 20 22:43.01 2014

1600V, 72T 50

el A A N AR e

[z Channels

(DC 1.00:1

|0C 1.00:1
Vf!!!l'|Fﬂ.ﬂﬂiﬂwﬂﬂﬂidii-!llﬂli‘ﬁlr"mﬂﬂﬂﬁvil-lifl"

ul\;lL\:-.\."' 7y =Y | \1‘ \‘ \‘“\”lh\h'\;_;_\_x‘_-\r\ Vi TR \ \‘\\.,‘\.,“_t..\u-‘-.,l“..‘\,. h‘_': \‘.\ EEET
Measurements
ax( 1]

[ Max(2];

Pof P P R me et e o e w3

Channel 2
43y Coupling B Limit Invert

oo |

SUTI 5.24 (n) dnyan PWMI Low (Q1) fu PWM2 Low (Q3)

DS0-X 20024, MY52166196: Thu Feb 20 22:49:08 2014

1 &00y/ 2 5.00V/

Channeals
1.00:1

Channel 2 Menu
+ Coupling BW Limit Invert Probea
oc { -

sUTi 5.24 (1) amvseFIas PWM1 Low (Q1) fiu PWM2 Low (Q3)
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o P ) o o ' ]
5.2.8 dgrunvadasnuazaiuvesawmesiniilaensinainnisinaseuiiun
o ¢ o =
Y84 IGBT AUYT common U84UaLRas NA1ua 50Hz

3U# 5.25 (n) dyayrnufivadan1imiinanud 50Hz (Probe x100, 2V/div, 2ms/div)

gﬂﬁ 5.25 (¥) aAINVEY "cy,ru;nmﬁmmamﬁwﬁﬂ'nuﬁ 50Hz (Probe x100, 2V/div,
0.5ms/div)



3
L]

U

<
i

47

U7 5.26 (n) dnynufivniuiinaiud 50Hz (Probe x100, 2v/div, 2ms/div)

5.26 (v) awve1Y "mvmmﬁwﬂ%'uﬁm’mﬁ 50Hz (Probe x100, 2V/div, 0.5ms/div)
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s a 3 L | a6 1 o o
5.2.9 dgaruieananlulasaeulvsaiassuasriiulsnsasnuakIuiam
50Hz uagiUiguiigunusendneg PWML fiu PWM2

DS0-X 20024, MY52186136: FriFeb 21 02:16:40 2014
1100w 2 1004/ 0.0s 5.000z/

feasurement

]

ean
=3
=D
U
N
-l
W
o
c
=
o«
ot
Ae
e
e
=
2,
=]
4
=
(]
-y
e
=
e
D
=
¥4
2
<
—
7 4
=
=24
=
=
_
i

DS0-X 20024, MY52166196: FriFeb 21 02:17:19 2014
1100V 2 1.00% 1[5 5,000/ Stop £ 1 241V

== Agilen

50 Boquisition

~ Chamnels -
pC 1.00:1

Jeasurements

Phase(1-+7)
177.0°

~i-
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DS0-X 20024, MY52166136: FriFeb 2102:14:14 2014
2 1.00v¢ 0.000z/ 1 241V

1 1.00%

0.000Hz

92.1°
Measurement Menu -
Add Settings Clear Meas
Measurement ~i- ~ig-

DS0-X 20024, MY52166196: FriFeb 21 02:15:27 2014
1 100¥/ 2 1.00% : (10s £ 000/

4 Hgilent

Aequisition

heasurement Menu
Source < Type Edd Settings Clear Meas
1 Phase Measurement P

U 5.30 Wisuisudyanaludvesdyaim PWMIL fu PWM2L

Vv ow
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unil 6
A3UUazA30INAN1TNARDY

Tulassnuatuil Wumsdnvidunesinesvilana axudseenifumudnilngq Aely
| | P v oW -
druusnazliunesmuruuarludiunaessazilunisaisdygin PWM \eAUANAINS?

) P | = o a I ¢ d o <
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