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Note: Basic procedures such as setting-up, adjusting and calibrating the Bode 100
are described in the Bode 100 user manual. You can download the Bode 100 user
manual at www.omicron-lab.com/bode-100/downloads#3

Note: All measurements in this application note have been performed with the Bode
Analyzer Suite V3.23. Use this version or a higher version to perform the
measurements shown in this document. You can download the latest version at

www.omicron-lab.com/bode-100/downloads
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Figure 137 Y OEMEERET IV

—EO7 TV T—23VTIK AT IYHERISN S IR T LAOEEN, BFHEI(ESR)ICE > TREZRIT
BIENBYET ZDT=H. IV7 T D ESR EZEET S EILIFEICEETT, UM L—REIC. V7
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CDORFIXIVRTIE Bode 100 RIMVRYSNT—=I7F S5 F&ERALT. 10 Hz 15 1 MHz QBT
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3 AELYR7YTERBR
3.1 AIEHES

e Bode 100 RIMVRYNT—=07F 51

o AVE—FVRFTANT1DXF+(B-WIC &fzld B-SMC)

o HRAIET /\AZX(ZDOHFITIX. 1000 pF. 16 V OEMBIEHE I T T ZER)
o RIER—R B-CAL

3.1.1 #HERBRTN\NI1RDT—%

CDAVTIHOT—YI—BCIE ESR ICEAU TRDIBIHRMEEH SN TULET:
120 Hz. 20°C [CHL\ T, tan 6 BBERADIERE). 97015 Dissipation Factor(DF)IE&EX 20% (=7
—ZANT—=R)EREINTUVET,

3.1.2 ESR{#k

BIR—IISRUIZEHMERRET IV ZRIRE T 5 & B8R FRE(DF) & ESR OMICIFLTOBBANKYILEER
LR

tand = ESR-w - C

T—YI—hDEHREFERTSHE. 120 Hz, 20°C [EHFB ESR [FELTOLSICFHETEET:

0,2
ESR = — 265m0
21 - 120 Hz - 1000 uF m

#tL\ T, Bode 100 ZERALT. 2OV T VN ERD ESR [EZRINEDIHEHERLET
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3.2 AIERYrPYTERIE

3.21 AlEYyr7Y S

1VE=F2A75T% B-WIC (&, FTRNDLSIC Bode 100 [CHEHELE T

Figure 2: Bl v b7y

Bode Analyzer Suite Zi£#. [Impedance Analysis(1 2 E—4 2@ f) IXZ1—AHT
Impedance Adapter Measurement(AE—4 74 FT5HIE) &KL, “Start measurement”
mYIEI)YIUET,

New measurement* - Bode Analyzer Suite

(¢) Welcome, plea ct a measurement type...
Vector Network Anal Impedance Analysis |

v One-Port

Measure impedance/reflection at the output port. ouTPUT “en1 CH2

0 im0 ©

Recommended impedance range: 500 mQ ... 10 kQ

Start measurement

v Impedance Adapter

Measure impedance using the B-WIC or B-SMC component
test fixtures.

Recommended impedance range: 20 mQ} ... 600 kQ

Note: Calibration (open, short, load) is required.

7 B-WIC / B-SMC
Start measurement

—

| > Shunt-Thru

| > Series-Thru

| > Voltage/Current |

| > External Bridge

Figure 3: A9 —hXZ1—
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322 AE—9IRT7YTIDKIE

AEZITORIC. A VE—Y D AREZRET DUENBHY T, B-WIC PITIDKIEIL B-WIC 75 T%
[CRTELTWS B-CAL RIER—RZFERLTITLET,

Short/
Hz ~ f . .fa

Figure 4: B-CAL fIER—f¢ Q"
Full-Range| User-Range

- -

P Perform new calibration

A= VAT TIERIET BICIE, Full-Range 7430 Z& 01w oL,
FUWVKREZEITUET, Figure 5: KIEDZEIT

RIET 1 VRITIE 3 DORIERAITN(Open, Short, Load)&ENEN Start R¥2&0')wIUTHER
LET,

Full Range Calibration X

Impedance calibration:

Connect the correspending calibration object to the measurement port.
Then press Start to perform the calibration. Note: All three calibrations
(Open, Short, Load) must be performed.

Open Start
Short Start
Load Start

2 Advanced Settings

Close

Figure 6: 70— JRIED1 VR (RIERT)

ENETNORERLTH(Open., Short, Load) TlF IELWA 2V E—=F VR ZET7 Y T5(CHEHEURETRIE
EITOMENHUET . LLTFORIE IEVVWRIEEY 7Y TERULTVWET,
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Figure 7: BRDVRVIREDA VE—5F VR T T5
HRERT /N1 R(DUT) ZEHGE I IC. A—T V(R REEZETUET,
FE
A= OREFERDZELICIERICBRETT . RERIL. FOZFDMDYEL I E—F IR TH TIDEEIE
DIFRVWTLIEE L,
2 3—MRIE:

Figure 8: Ya—NRETHIIE—5 IR T7HTH

Fr)IL—U3UR—RDOYa—bN\—%& EOBRICSRI LIICAVE—F I RT7 I TINERLE T HEREIC
BEFLEMNEON TSI EZEHSEL. SHORT v )JL—23u&EiT5720IC IR—REKFEICLTPI T
IANFBALTLIZE L,
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Figure 9: 100 Q&f/ZERLIZAVE—Y IRTITH

Fv)TL—232IR—R® LOAD IEKFICUTPY TINEHRL. LOAD Fv)JTL—3avzEXTLET,

3.2.3 AT tHHEIE

RDBEDISICAVT IO EERUE T FEA VY VI I RERN\RICHIZ 2728, U—FMENTE SR
<BRBEIC. VT UBERSELVRAATLIZE VW, U—FHR<LGZ EAIERRICHEZ S A S EN DY
ES

Figure 10: 18— V7S TH(CEHSNIZIDT Y
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IVFUHRE T ZA—F ISR~ EUTFDESICELET:

BtAREEE (Start Frequency): 10 Hz

Z1EERE (Stop Frequency): 1 MHz
21—TE—R(Sweep Mode) : x#(Logarithmic)
1 MMI(Number of Points): 201 Lt

V) —2ZLARJL(Source level): 13 dBm
Ly—\EiEE(Receiver Bandwidth): 30 Hz

F9. AT TDAE—Y U RDBEREEFEEEERT B0 1 E—F U ZADKET (Magnitude) &I
t#H(Phase) =AIEULZXT,

NSZERETBEDICIE UTOR —RERENVETT,

Trace 1 v

Measurement | Impedance -
Display | Measurement v| Measurement | Impedance -
Format Magnitude - Display Measurement v

¥ ax | 200 ¢| Format | Phase (°) v |
Y min 20m0 : - 40 © :
¥-axis scale Log(Y) - Y min | -g90 ° :|

Figure 9: FL—R1BE - 1VE—4 V2D AEET (Magnitude) Figure 10: fL—2X 2 %% - fiitH(Phase °)

EROBEEFPUTL—2avETNTHEALLRET VP2 — TR (single sweep) Pl %7
TBERR—IICRSNBAERRNEOINET,
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3.3 HIERER
LIFDIS71E.10 Hz~1 MHz IZB1F520F7 D1 =45 D ZADAKRET T ERUTVET,

Trace 1: Impedance Magnitude (QQ)

10 100 1k 10k 100k ™
Frequency (Hz)

Figure 11: BIREURTFDA 2V E—Y VR (KET) —

HRERDE BEEREN 55 LT TkHz £T EHNAEHENHER TS ET, COBE TR FEAU 05
2B LUFEERDBEZFEAL LS, UER>TIAVT U DI UE—F U RIFEICRR THRINGUT
D9 IRES X DHIZES>TREYET, ZDO70H., Ttk (double logarithmic) RRTIFEHE RN —T
YUTR2EDITT, ¥ 1

¢ wc

HRENRE TIX VT VT DRERDNEFEA VI VIV RICE > THIEHINE T COBR. 1 VE—5F
A& ESR(FHHEFNHEN) [CLDIEIAT DADNKEHERY | HIRE—D1L ESR [CKWIBRLE T SEID
79T ESR BEEBHEWz6 HRRUIELIFEICTFIB(T5YR) ISRV ET,

100

|l

Trace 2: Impedance Phase (°)

10 100 1k 10k 100k ™
Frequency (Hz)

Figure 12: 1E—4 2 XMDHItE
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KEOI T IOHEEBRI VT TDLDICHRSFE V. AIHBIE —90° &RV FRT, AREN LRI SEFEESR
DEENKEIKRVET . IS5T72R2E. 07 71E 100 kHz L EDERETIEA 5 071 T (FEM)
[CZELTVWBRZENMDHMVET,

Bode 100 Tl. BIIEMEIEE (series equivalent circuit) DEZEBEEANET DI ENAEETT . ZDH|

BZITIICIE FL—ADFTHRZE Rs(ESR DIE) F7zlk Cs(BEFNFEDRE) ICEEITDRZITTI LU
TOEIE GBERENA —RREZRLTVET,:

Measurement ‘ Impedance - | Measurement | Impedance - |

Display Measurement Display

Format Format

¥ rnax Yz

Yrmin | 1m0 4| Yorin | -40mF 4

Y-axis scale ‘ Linear - | -axis scale | Linear - |
Figure 13: bfL—X1E%&E — Rs Figure 12: hL—Z25%E — Cs(BIIBRE)

=T ZRIRT & U TOLSIRAEA—THZONET,

Frequency Trace 1
120 Hz 91,583 mQ

~500m

I
=)
S
3

200m

Trace 1: Impedance Rs (Q
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Figure 14: BEIREKF DT (ESR)

COOFERNS. VT YD ESR(EFMETHEN) [FRREICE O TARES<ELLTHENDNIET,
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RO, BIIBE (series capacitance) DAIERZRZERLUCVE T 10 Hz [EHITEBE(EIE 993 pF

TI.HKZ 90 kHz TlE . RERA VYDV RICKDT BEFIFHIR(series resonance) BEEL TS
EHRDOMYET,
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Trace 2: Impedance Cs (F)
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Figure 15: BE3IA=E

IEFEREIHEHUE(ESR) [E. h—V VKR ZER T CRRICAIE TEE T 7 —YY—hIEHIN TV
BDIEELE TS, h—VIL%ZE 120 Hz [CRELXT,

Frequency Trace 1 Trace 2

:: & Cursor 1 120 Hz 91,583 m{ 853,941 pF

:: M Cursor 2
: Delta C2-C1 0]

Figure 16: 120 Hz ICRELEZA—VILT1RD

120 Hz IZH1F3 FHlmEFHEF(ESR) 139 92 mQ THY., T—9I—bDIFERMSEHUIET—XA T —
RfE(265 mQ)D FHBLUTEROTVET,

4 KO

Bode 100 (& A1V E—F VX745 T% B-WIC LHAENDESET. VT T REDR B @mZE HEH
DEECETT DFRERMUE T, SEIDRERBRNSDN D &I,

® ZOAUTUTD ESR [FEEREICE > TRELELTD

@ ESR [ T—9I—MCEREBINTVBEDH LT 1/3 EETHD

Q@ VT U DERFIREREIREEEHEHR TED

@ HIRERHEEZICRETES
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OMICRON Lab MO&Emld, mi5CH VW CRERMMEALE (IR MNTA -V I ) TRESN S EREES
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BIETT
OMICRON electronics GmbH
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