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Figure 4.14: Layout of the PCB by using OrCAD Layout 

After finishing circuit design, the circuit test can be making by connecting the 

full circuit with 18W fluorescent lamp. The result obtained as shown in Figure 4.15. 

Figure 4.15: Damage at the components (in the circle) 
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From the picture above, there are a few components damage when the circuit 

connected to the fluorescent lamp. When the lamp fails to strike, the first component 

that must be damage is IR2156 IC controller because it is the main two part of all 

operation in electronic ballast The both MOSFET IRF720 also can be damage 

because of hard switching has occurred in that circuit Besides that, a current sense 

resistor, RCS also damage because this resistor is important part during preheats 

since the value of RCS can detennine the peak current during ignition mode. Others 

damage component are RLO, RHO and CCPH. 

From the damage, the main reason of circuit blow is the component 

tolerances are not correct. From the circuit, most of the resistors that I used are the 

type with 20% tolerances. The resistors, which need the correct tolerances in the 

circuit, are current sense resistor, RCS with 1% tolerance, Resistors RHO and RLO 

with 5% tolerance, preheat frequency resistor, RPH with 1% tolerance and oscillator 

timing resistor, RT with 1% tolerance. Others reason is the tolerances and type of 

capacitors like resonant capacitor, CRES with 5% tolerance and timing capacitor, CT 

with 1% tolerance. Unfortunately, the type of resonant capacitor and timing capacitor 

that I used in my project are not the actual type. One other reason that the circuit was 

failed is the value of timing resistor, RT is not match with IR2156 IC characteristics. 

The value of RT should be 40 kO but not 22 kO that I used in this circuit in order to 

obtain the run frequency of electronic ballast in range 37.6 kHz to 43.9 kHz. Based 

on calculation in chapter 3, the run frequency for 22 k!l RT is about 75kHz. This 

frequency is out of range and an error in IR2156 IC should be occurring because of 

not match with lC characteristics. We can refer the characteristics of IR2156 IC in 

appendixB 



\CHAPTERS 

CONCLUSION AND RECOMMENDATION 

S.l Condusion 

From this project, the electronic ballast circuit that is constructed is to replace 

the conventional ballast for use in fluorescent lamp. The matching semiconductor 

components are important things that I need to take action in designing ballast 

circuit An electronic ballast circuit must be contains an input filter circuit, rectifier, 

controller circuit, half-bridge and output stage circuit. IR21S6 IC ballast Controller 

that can control the voltage and CUITent for preheat, ignition and run mode of 

fluorescent lamp controls the operation of electronic ballast. When electronic ballast 

project is complete,. it can be used in lighting system by fluorescent lamp where the 

electrical power consumed by fluorescent tube is less rather than previous ballast 

because the high frequency ballast with high power factor will reduce the flickering 

in starting condition since it consume more power for electricity. Finally, the 

objective of this project cannot be achieved completely because of component 

tolerances error, different type and error value of components. 
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5.2 Recommendation For Future Work 

For the future work, the electronic ballast circuit must be designed with 

correct component tolerance and should be match with IR2156.IC ballast so that the 

can't be damage soon. The component type such as resonant capacitor must be the 

real resonant capacitor because this component is one of important part in electronic 

ballast circuit since this capacitor connected directly to fluorescent lamp and replace 

starter connection. Lastly, the ultra fast recovecy diode (10DF6) should replace the 

fast recovecy diode (1N4937) in the circuit for more efficient system. 
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APPENDIX A 

PCB FABRICATION METHOD 

Printed Circuit Board (PCB) is a mechanical assembly consisting of layers of 

fiberglass sheet laminated with etched copper patterns. It is used to mount electronic 

parts in a rigid manner suitable for packaging. It also known as a Printed Wiring 

Board (PWB). 

Figure Al: :PCB board that available in the market 

Draw the PCB Layout 

The PCB layout can be draw manually or by using ORCAD 9.2 software with 

full edition. Firstly, the project must be designed by using orcad capture with full· 

circuit. The components selected in the orcad capture must be exactly the true 

components that need to use in hardware filbrication. If the actual component is not 

exist in the arcad capture, we can choose the available component that was 

equivalent with the actual component. 
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Figure A2: Full circuit schematic of electronic ballast with equivalent component in 

orcad Capture 

ThiAfter the schematic in orcad capture was complete, the circuit . must be 

transferred to the orcad layout program. From the orcad layout software, the actual 

footprint for every component in electronic ballast circuit can be identified to make 

sure the all size of footprints are same with the actual components. The actual size of 

every footprint can be measured via orcad layout and can be compared with size of 

actual components. The actual siz~ for every component is the most important thing 

in making PCB layout so that the all components can be placed in the right ways on 

the PCB board. If the size of footprint is different from actual component, we can 

create the new footprint with suitable size in orcad layout. After that, all the 

components part will be route by autoroutingor manual route method. The complete 

PCB layout is shown in figure A3. 

J9 

CON2 
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Figure A3: PCB layout with footprints view. 

To transfer the PCB layout on the PCB board, we must eliminate the footprint 

view for the safety purpose. The ready PCB layout is shown in figure 

• 

-
Electrcn1c Bl.ii!ll.ast 

F'<i~>!&IHl11'1 E:A<.1309l 

Figure A4: PCB layout with route line and hidden footprints 
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Tranferring image 

After the routing process was complete, the image from orcad layout must be 

transferred by print out onto glossy photo paper. This type of paper must be printed 

by using laser jet printer type because it can produces a good solid black with no 

toner pinholes and good quality copier. After that, the glossy paper image printed 

must be lay face down over a cleaned circuit board blank and then iron it until the 

image from the paper will slide away leaving the toner on the board. 

Etching Process 

Etching is the process of chemically removing the unwanted copper from a 

plated board. This process is done by using boiling machine to boil the mixture of 

water and acid powder in order to remove the unwanted copper from a plate board. 

To complete tis process, it will take about two hours to remove the all unwanted 

copper 

Figure A5: PCB board after the etching process 
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Drilling Process 

After etching was complete, the board must be make the hole for placing the 

components on the board. The typical hole sizes for ICs, and resistors are about are 

0.8 mm, larger diodes and capacitors are about l.Omm and fuse holder is about 

1.2mm to l.Smm. After completing all the process, the all the components can be 

placing in PCB board with more easy 

Figure A6: Drilling Machine 



APPENDIXB 

IR2156 DATASHEET 

International 
IOR Rectifier 

Features 
• Ballast conlrol and half-bridge !tiver in one ~ 
•·Programmable preheat frequency 
• Programmable preheat time 
• Internal ignition ramp 
• Programmable over<>CUrrent threshold 
• Programmable run frequency 

Description 
The iR2156 lncorporcltes a high voltage half-bridge 
gate driver with a programmable osciHator and state 
diagram to form a COfl'1Piete ballast control !C. The 
IR2156 features lnctude programmable preheat and 
run frequencies, programmable preheat time, program­
mii'bte dead-'time, and programmable over-current pro­
taction. Comprehensive protection features suttt as 
protection from failure or a lamp tostrike,fllament fail­
ures, as wet! as an automatic restart function, have 
been included in the design. The IR2156 is available in 
both 141ead POIP and 14 lead SO!C pa~ges. 

CFL Application Diagram 
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Data Sheet No. PD60182-I 

IR2156(S)&(PbF) 

BALLAST CONTROL IC 
• Programmable dead lime 
• DC bus under-votlage reset 
• Shutdown pin \\lith hysteresis 
• Internal 15.6V zener clamp diode on Vee 
• Micropower startup (1501JA) 
• latch immunity and ESO protection 
• Also available LEAD-FREE (PbF) 

Packages 

14leadPDIP 
• 14 LeatiSOIC 
(flllffOW body) 



IR2156(S)&(PbF) 

Absolute Maximum Ratings 
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lnlernational 
lOll R<~clifier 

Ab&ofut~ ma11imum ratings indir;a"' &UStained limit& beyond whMJ dam~ kl the dev~ may OQt;l.lf. All voltage 
parameter$ .afe absolute voltages referilflt.'l:Jd to COM, al currents are defined fY.JSili·•e into any lead. The thermal 
resistance and power di!>sipalioo ratings are m&HI.Ifed under beard mOUilled and sUI air Wllditions. 

Symbol Definition Min. Max. Units 

VB High skltl fl-"aaitlg suppl)t \'Ollelge ·0 .. 3 f.i25 

Vs High side lloaling supply offset v.>ltage Vs-25 \16 + 0.3 v 
VHO High side fbatlng output voll.age Vs· 0.3 Ve•0.3 

Vto Law side '.:ltflput. voltage ·0.3 Vcc+0.3 

IOM.A.X Maximum allowabfa output current (HO, 1.0} -500 50lJ 
due to edernal power ttansistor mller alfect rnA 

Vvoo VDC pin voltage ·0.3 Vcc+0.3 

Vcr CT pm voltage -0.3 Vcc+0.3 
v 

lcPH CPH pin current -5 5 
lpptt RPH ph current ·5 5 mA 

VPJ>ri RPH pin voltage -0.3 Vcc+0.3 v 
lm- RT pin current ·5 5 mA 

\oRr FIT pin voll.age .o.s Vcc+0.3 

vcs Current sense pin voll.age -0.3 5.5 v 

lcs Current s.tnse pln current ·5 5 

I so Shull:ktwn pin t.'Ufrenl -5 5 mA 

Icc Supply oornmt (nota 1) -20 20 
dV/dt Alowat'le off!let voltage slew rate ·50 50 V/f!$ 

F'tl P~ pawer dissipation@ T A ::;; +25•c j 14 pin PDIP} - 1.70 

Po " (T JMAl\ TA}lRth.;A {14 pin SOIC) - 1.00 w 

RthJA Thermal t&siiltaooe, jum:tlon to amblerlt (14 pin PDIP} - 10 

(14 pin SOIC} - 120 °ClW 

TJ Junction temperature -55 150 

Ts s.torag& terr.perature ·55 150 "C 
Tt l&ad temperature (soldering, 10 seconds} - 300 

Note 1: This IC contains a zertt;tr damp structure betv.i!Sn the chip Vee and COM wfridt has a oominal breakdown 
voltage or 15.6V. Pleas.t oote that this supply pin sllll.lld not be driven by a DC, low impedatn:;e power 11ouroe 
greater than the V ClAMP specified in the Electrical Citaracteri£1ics section. 
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Recommended Operating Conditions 
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IR2156(S)&(PbF) 

For t::rcper operation the device sh<.'Uld be IJJl>ed within the rea.'tnrnended mndilkms. 

$ymbol Definition Min. Max. Uni1s 
vas. High si~ floaling s.uppfy vultage Vcc•0.7 Vct.Mtf> 

VeSMftll Mi'limum required VBS volta{ja fQJ' prvper HO fl.lfK.iiooality 5 Vee 
600 

v 
Vs Steady state tllgh side· lloating suWfY offset voltage ·1 

Vee Suwly voltage Vccuv+ VCtAMP 

Icc Supplycwent oot&2 10 rnA 

cr CT taau eapacitatY.:iJ 220 - pF 

'so Shutoown !&ad wrrent -1 1 

Curreni sanS& lea<J current 1 '~"' lcs ·1 

TJ Junction temperaiUre -40 125 <>c 
lsw: SO pitll<lakagi:i wrulfrt (@Vso~V} - 125 

IIA 
lcSLK CS pin leakage wrrent (@Vcs"'3V) - 25 

Nmt~ 2: Enough wrren! should btl .sllf:~Phd Ktlo the vee !<lad to kep the 11l61fll:ll 15.6V zettt~t clamp diode oo tillS lead 
regullllting iii vcflagtl, V ClAMP· 

Electrical Characteristics 
Vee "'Vss "'VatAS" 14V +I· 0.25V, Vvnc , Open, Rr "'39.0kU, RPH"' iOO.OkU. Cr "470 pF, VePH ~ 0.0\1, Vcs" O.OV, 
VSO "'O.OV, CLO, HO"' iOOOpF. TA"' 25''C unless otherwise specified. 

Symbol Definition Min. Typ. Max. Units Test Conditions 

Supply Characteristics 
VCCW• vee supply ullierV!lflage podive ~Wing i0.5 >1.5 12.5 Vee rl$ing from ov 

thfeshuld 

Vccuv" Vee supply undervollage negative ',lolng 8.5 9.5 10.5 rvcc falling frum 14V 
threshold v 

Vu\IHYS Vee suwty uodervoltege lookout hysteresis 1.5 2.0 3.0 
IQccw UVLO .mode quiescent cttrrent 50 12:0 zoo Vee"' 1w 
'o-JCFt.T Fault.fl'HXIe quias,cent current - 200 470 !!A SDeo5.W, or 

CS"' 1.3V 
locc Quiescent Vee supply wrrent ~ 1.0 1.5 CTconnectedtoCOM 

mA 'li'CC "14V.RT,.1!!k!l 

IQccSQ( Vee .supply curr<tl'tt, f "'50kHz - Ul 1.5 RT" 15kil 
CT "'470pF 

VCLII.Mf> Vee zener .clamp voltag.e 14.5 15.6 H1.5 v lcc"'5mA 

Floating Supply Characteristics 
loaoo Quiescent vas i!UPPhl cunent ·5 0 5 IIA VHO ""VS{CT "'0\1} 
IQBS1 Qulawent Vas suppjy cum:mt - 30 50 VHO "'Va{Cr"' 14V) 
ILK Oll'set supply leakage CLiffent - - 50 ~tA Va "Vs"OOOV 



IR2156(S)&(PbF) 

Electrical Characteristics 

lntemotionol 
ma.Rectifier 

Vee "Vas ""BIAS" 14\f+/-0.25\1, Vvoc ,.Open; Rr "'39Jlk1l R!>H"' 100.Wl, Cr o:470pF. VCPH"'O.OV, Vcs"' O.OV. 
Vso "'O.(N, Ct.o.HO "'1000pF, TA =2-S"CI.Ii'deSS ot~ spedfiect. 

Symbol Definition Min. Typo Max. Units Test ConditiOns 

Oscillator, Ballast Control, 110 Characteristics 
fosc O&dflalor tequency 28 3(J 32 kHz RT=33.01dl, WDC"' fN 

VCP»"'Open 
I (Guararteec~ ·by aellign 

fosc O$CHiator frequency 37.6 40 43.9 KH~ Fq;:;;40k, RPH"' 100K 
Cr "'470pF 

d ~ilator duty cyde - 5I) - % 

VCT+ · I..IUilei'Or rarnt~II'Oila!'.N:lthreshold -· u -
vc-r. lOWfH'CT tSffii'J voltage thrtihold 4.8 

v Vee =-14V 

vcmr Fault-moc:le CT plo voltag& - 0 - mV SO> S.W orCS >1.3V 
ooly CT CAP sllould 
bealonecled to CT 

IOl.D LO output dftadllme - 2.0 - U$l!IC 

1000 HO output dlitadlime - 2.0 - ·usee 
RoT lrltf!mal. deadtime ratislor - 3 - KU 

Preheat Characteristics 
'cAi • CPH fllll (.:1}81'gtng OJffent 3.t:l 4.3 0-'1: !lA VCPU'"1!Jif.CT•11R( 

VI)(>SV 

VCPHF\.f Fault-mode CPH pm V(lltaglt - 0 - mV SO> 5.1\1 orCS >1.311 

RPH Characteristics 
IRI:il-t:K I Oven drCI.Ilt RPH oln leakaae wrrent I - I (U ,,.... I M ICT<i10V 

• VRPtfl..T I FauJt.mode RPH Jlin '4Cllt:litae I - I o 1- I mv I so > 5.1V orcs >·f .311 

RT Characteristics 
IRTu< I Open drcufl RT Pin leakage eurrent I - I 0.1 1- I J,IA ICT" !OV 
VR'I'fU' I :F;sutt.mode RT pi! Vol\il98 I - I 0 1- I nN ISO >5~-worcs >1.311 

Protection Characteristics 
Vsom .. Rising shutdown pin threshold voltage 5.1 v 
Vstltt(S Shutr:fown pin threshold. h~ - 450 - mV 

Vcslli OV'et-OJffent sense threshold wtage 1.1 1.25 1.44 v 
tcs Qwr~l liefl$i! PfCiflOI)Iiltion delay - 160 - nsee Oetay rrom cs to 1.0 
VCSPW Over-current sernoe minimum pulse widlh 135 l'li6c Vcs pulse ampUILKfe 

=Vcs-m+100mV 
Rvoc DC bus~ mistor 1.5 10 14 kU VCfH>12V, VCT=OV 

\IDC"' TV 
VQ!H.VDC CPH to \IDC offset voltage '10.3 10.9 11.4 v VCPH"'Oj)8fi,Vvoca()V 

Gate Driver Output Characteristics . . . . . . .. .. - --
VOt. OUI,put vollaJga u liJO 

mV 
IO"'tl 

VOH 1 HiQh-llwal output voltage - 0 100 VBIAS • \ttl, lo " 0 
If TUI'fl-OI1nsetm 110 150 

C!.o .. CHo =1nF 
tf Turi:Hlft'fall time - 55 100 

ns 
. I 
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Block Diagram 

Lead Assignments & Definitions 

i 

\SS 

IR2156(S)&(PbF) 



IR2156(S)&(PbF) 

State Diagram· 

CS ~ 1.3V 
(Lilmf)~) 

or 
SD"S:IV 

01' 

vee " 9.sv (UV·) 
{Power TUI'Iltd 0!1') 

FAULT Mode 
Fault leWl· Set 
•t • .arldgt; Off 
I ;;;1!1CJ&A 
~H•OV 

VCC:•1S.6V 
cr • ov (()sd;lat::lr om 

CS >oi.3V 
(Fai!ure to Slltle t.amp i 

Power Tum.c~ On I 

Uvt.OMode 
't;r&'l~· 01'1 
~. ;o12llpA 
l§.ti cOV 

CT • av (O$eflator Ol'fi 

vee,. tuv tUV<-) 
8lld 

S0<5..1V 

PREHEAT Moca 
'•',-Sr'.Q{IeQS~@ fOH 

RPH!IRT 
Cl"H ~@ fc,. • S IIA 
C$ Enabled@ CPH > 7.5v· 
R.sc to COM" t2.1lkQ@: 

CPH>7.5V 

CPH> 10V 
{!no ofPf'IE.'"!eAT Mxit) 

Ignition Ramp 
Mode 

RPH""Open 
t,.,.mr;pstor...,.. 

CPH charging 

CPH>13V 

RUN Mode 
RPH•Open 

V:2.6ridge Os!ld!lltil'lg @ 

~-

\56 

lnternotionol 
:rGJt Rectifier 

VCCo:t.SV 
IVCC 1"8\1>1 or ;lower 001110! 

or 
Sb>S.1V 
ilel!lll Fault or Wlm!l.l'lemovat• 
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lnlemotionol 
%01\ Rectifier 

IR2156(S)&f»bF) 
Timing Diagrams 

Normal oper~ 

~Cr-·--~··------------~~---------------.-... .................... __. ........ ~ 
H'll---+--...,.,-;;:;;...._-t-+--·-----·---------1 
CPK~ ..... ~~---------------++---------------------------..... --~------. 

FREQ 

HO 

LO 

cs 
1.:$!1 l-·-·-+--------+,..j----....... ------------··--····---·--·----1 



APPENDIXC 

RESONANT INDUCTOR DATASHEET 

INDUCTOR SPECIFICATION 
TYPE : LRES (OJRRENT MODE) 

CORE SIZE E2011 016 (EF20) I GAP LENGll-1 m mm 

BOBBIN HORIZONT.ol I 
CORE MATERIAL I Philips 3C85, Siemens N27 a equivalent 

NOMINALINDUCTANCE I 1 I mH 

MAXIMUM CURRENT I 1.3 I Apk 

MAXIMUM CORE 'TEMPERA1URE I 100 I oc 

VVINDING START PIN FINISH PIN "TURNS VVIPE DIAMETER (mm) 

MAIN 195 0.2 

E\.ECTRJCAL LAYOUT PHYSICAL LA'fWT 

I 14lnrn I mPV!SilJ 

•

5imt 

5mm 

. . 

)];SI (fESTFREQ,iNCf •SON-Jz) 

MAIN WINDING INDUCTANCE .... ,MI-N----.1 mH jMAX I mH 

MAlN WINDING RESISTANCE jMIN l Ohms 
NOlE : Inductor must hot sltur~te « nmimvm curNnt and rn.tli~n~m cort t41'11Ptrltln .n giwn 
test l'requency. 
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APPENDIX» 

IRF720 DATASHEET 

IRF720 

Fig 10a. Switching Time Test Circuit 

1~--~~~~----~~· 
~ 75 too :ae V~s 

Tc. Case Temperature ("C) 

Ftg 9. Maximum Drain Current Vs. Fig 10b. Switohing Time Waveforms 
Case Temperature 

ro·" o. t 1 to 
t,, Rectangular Pulse Duration (seconds) 

Fig 11. Max.imum Effective Transient Thermal Impedance, Junction-to-Case 
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IRF720 

., 
Ftg 121.. Undamped Inductive Test Circuit 

t--'P-
1 Voo 

I \ 
I \ "--&--

I \ 
I \ 

lAS- - ......-;. __ __, 

Vos:---, 

..._...,.._ __ 
Pig 12b. Undamped Inductive Waveforms 

FJt 138. Basic Gate Charge Waveform 
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rtJi!' 
!o; 

l.!ii>fo 
l 2.lA 

IIIJltflH 3. :il 

i' 1\ 
\. \ j 
~ '\! I 

' " I" -..... ...... f' L' I 
I 

...... ~ ~ l'o.. 

Vtll) • SOV 
....... :::.....-: --- .... I) 

" 50 75 100 1M 1511 
SWting TJ, Junction T~OC) 

Fig 12c. Maximum Avalanche Energy 
Vs. Drain Current 

Fig 13b. Gate Charge Test Circuit 
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Vos, Drain-to-Source Voltage (volts) 

Fig 1. Typical Output Characteristics, 
To-25°C 

VGS, Gate-to-Source Voltage (volts) 

FfQ 3. Typical Transfer Characteristics 
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IRF720 

tO""a·~...._ ....... .~.~.~,~....,""'-.;;....-.~-""""" 
Ill"! 1tfJ Ill! 

Vos. Dmin·to·Sourco Voltage {volts) 

Fig 2. Typical OutputChatasteristics. 
TC•150"C 

~ 

I (1. ..• '"'' --- .... -·- f-··· ·-~· --~· •.•. iL. 

~ i. 2"5 J.........j~--f--+--+--+---+--+--t~ ~ 
1::: ... 2.0 }--+-+-+--1--+-1--+--t-r+--1--1 a- ~ 

~ ~ ut-t-o-1-t-1-1-fo::r,...._v-+-+-+""""' 
·i - J--1--11--11--11-L-f.,...q....-J.-- 1---· --·· !--
Q 1.!) t-i-i--t,.,~io""'--!1--t-i-i-+--t--1. 

t-r~~~-+-+~-;--i~r--r­

o.!!..,...~-t-++++.....,.-+-+--1~ 

0-~00 -<10 -20 <; 2~ ~ 61) 00 ~(!() Ji!$ .I.OW 100 

T J· Junction Temperature ("'C) 

Fig 4. Normalized On-Resistance 
Vf.. Temperature 

I 



IRF720 

i 
$ 
? 

~o& 
Yes. Drain-to-Source Voltage (volts) 

Fig S. Typical Capacitance Vs. 
Oraifl..krSource Voltage 

VGS • OV 

~-' l.i> !.l 

Vso. Source·to-Omin Voltage {volts} 

Fig 7. TYJ)icai Source-Drain Diode 
Forward Voltage 

j' 
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t 
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~ 
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.$ 
s 
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J 

iW 
tp • 

ftj 

!l!: 

8 

4 

I 
fJ 

Fig 6. 
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3.3 ... 1. 1 . I 
VOS • 320'1' ;;;;;- '· 
VO$ ~ l;'t\QV-~ 'iDS ,. S(!V ···-

! ) ~2 
l / ~ v 
' 
~v 

~ v. 
i 1/ v 

.L. _,, 
~ 

' j ! 

l i 
l 

i ;o:u Tl::S T C.!1C\JIT 
i $!!£ !'!3\.1!1£ l:i! 

~ lll 

~ Total Gate Charge: (nCj 

Typical Gate Charge Vs. 
Gate-tcrSouroe Voltage 

O.t i 10 ~ I•)i 

Vos. Orain·to·Source Voltage(voits) 

Fig 8. Maximum Safe Operating Area 



APPENDIXE 

COMMON MODE LINE FILTER DATASHEET 

Panasonic 
Line Filters 

SeriesV (TYP9 290,450, 650,850, 21V, 24V) 
Series:H (TYP9 200, 270, 400, 600) 
Series.F (Type 23F, 25F) 
SeriesM (TYP911M, 14M, 16M) 

Series.N (TYP9 15N, 18N, 20N) 
Series High N {Type 17N, 19N, 21N) 

J-8piin 
!,;(n;,.1P-=re 
!nclM$'~ia 

Type z-so 

Lhe f~lters suppressing conduciive no!! .. e ranging from 
low to high flequencie-s generated at PV¥i€r supp·ly 
Gir<::uits of 'ianous electrDrHC -equi~HT1en~ 

Industrial Property: Patents 22 (inct_penoing) 

Type 21V 
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Line Filters 

Senes \/ 

Type 650 

Type 24V 

Series H 

Type 270 Ty·pe 200 Type 400 Type 600 

•Features 

v 

H 200. 270."-00600 

F 23F.25F 

15-H, 18H 2DN 

• Recommended Applications 
• CTV. VTR. Audios. PC, Facs;m:le~ 

•• Type 23F Type 25F Type 11M Type 14M Type 16M 

Type 15N 
T·,·p~! 171-·J 

\/..o.~·fital 

Str~CtUr~ 
HorizomaJ 
StnJ.cture 

Ti;in 
Structure 

Series N. High N 

T)'pe 18N 
Type HN 

Featurec 

Smail 
Structure • Small :;.ize and Hgi;!weight 

\l<erti-C:£ti 
Structure 

Hioh L 
S:rtt"cture 

Type 2CN 
Tyee 2-tN 



Panasonic 
. . mm (not to scale/ • Dimensions lfl _ . 

Series M ;.. ..... _:!Ed ..... .., M<>w'" • Type 11M 

.-. rie$ N. High N 
~ . -'"-' .,7N • Type 1~1'4, , 

"'1ar~ifl9 

IQ,tuO,o 

. 

. 

M .. ?*o·f"~'!:~~:.; 

-~ ~r-·-:-·-~--; 
! t ~ ... 

. 

-·t 

~--·­~.~.i 

)._____.J ~~ 
t ! ~ ''! !13.&:1).5! 1 $ 

! 65 

line Filters 

a...;1.0fi.1.--' 
(i'~---~r·· T~ ···l. ~ 

,...:,_ j __ .oo:o:Oii < 
/~-· ,,, !)b 



:66 

Panasonlc Une Filters 

• Expl<:mation of Part Numbers 
• V, H S·erie~, 

" ~ 9 \0 ~-! 

~ [g [] QJ 0 @] 0 0 ~ 0 D D 
Pn;;Q!,.Jc~ code !:';'Bri~;: Typ~ tStyiB Di!~~gr f\iC ' OptiM 1 Option ,;;;; 

• F M Series 
~ 3 ,;/; ,e_ s iC 11 '""" 

0 [g [] CD 0 0 0 0 0 D D 
De~ign No. o;:.trcn 1 Option:; OptiD,:'l s 
(Current) 

Style 

• N. Hlgi1 N Senes . .~ 9 1G 11 

0 0 0 0 D D 
Type Ct.Nf~f1t OptH:;f'; Optic-~ " Opt~)n 3 

• Petformance Charac!elistics 

-20 'C to 115'C 
voitage AC 250 Vrms max 

Cw·rent 
Inductance Refer to "E;t.arnples >) 

Tempe.ratu1·e Rise 45K max 
Denk.1 Yonin'. Ul, CSA, IEC 

"'* 7ne E.te:::.r~1:.al -"'-PPi:.ance and Maten.e.t L;5·,v Ci JSip.a:"'; 
W lone iilt~r a~·e-;. llOi acq"'"'re. Of",t;c, ~h~ ::a~~;~· ~nca:c~ t-ec-:·~?t',lbc:t) 

• Connection SlwrnaHcs • Circuit Example 

•Impedance and Attenuation Characteristics (Typical) • Current-Inductance {min.) Characteristics (Reference only) 
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• Te~t. Circuit Diagr<'.'n 
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