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Transistor)

MIBOAUUUINIVNBLLYE-1a AT T uemmasila LDMOS ies BLF

578 il Insaadanaasdesilfi 3.2 nuag 3.2 4

Ui 3.12 n. uaraag sy BLF 578

Ui 3.2 v. umavdydnyaives LDMOS BLF 578

Qe = & & ] i
guamiAvemudanasiued BLFS78 Wufe finnuudass nuanufoun

=} a = ! a o R
qmaxuﬂszﬁwmmqa !ﬂi'lﬁl‘ﬂ‘“‘l’l‘i'l‘u%‘ﬁ'!,ﬂﬂiﬂi%QTHIIHUﬁfUF}‘i’!‘H-W“ﬂ AIWITONTIIUNGTY

A l:lr ] T =) 1 {
AN 10 — 500 MHz umasdwll 50vde 9IMSNAFOLNIIUTHNDSNANLD 225MHz

ansalimanuun Tvangage 1200w Tdpsimsveensgina 24dB uagiidsy@niam

71% uaghaud 108MHz aduhsalididsuuunivenldgege 1000w Hdasiveeilsenm

ot L
26 dB uazlilss@ninm 75% uazginsaliifianu e lrihata Smisdeensanunnu

Sou'ldfa 150°




27

ANUAMEHzZ) duma 1 MiyH
Z, Z,
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50 1.176 ~j6.617 1.688 +0.120
75 1.176 -4.395 1.674 -0.178
100 1.176 -j3.280 1.654 -j0.234
125 1176 -j2.607 1.630 -0.288
150 1.176 ~2.155 1.600 -j0.338
175 1.177 41.830 1.567 -0.385
200 1177 +1.583 1.531 ~j0.427
225 1.177 -j1.583 1.491 -j0.466
250 1.178 41.233 1.449 ~j0.500
275 1.178 §1.103 1.406 -j0.531
300 1.178 -j0 jL 1.361 -j0.556
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namssag ldasaueisveaemiyadufiuaudinianud 98
wineidsnd 911 1.656
= a' 3 9/ o L] =
uazan  z, Aanwdnsaesdiedu  ensadnnmasnnuiuanmues

a a P i - o y
piynduiuauEAnuA 98 inzisad 1dd e

100-75 _ 10098
~ 70.234 —(~0.178) ~ j0.234—x
_ s
- j0.056 -j0.234 —x
(25)(-j0.234-x) = (2)(~j0.056)
1 4 ” —JOL12 | sooma
25
“x = — j0.0045+ j0.234
x 3 ~j0.2295  =-j0.23

vinnsdndneld  Miwuluanvessioiwaduiuaudinnug 98

WNFTA AU —0.23

g 9 ] o a A ot o a o A
ﬂ']ﬂﬂ'l'iﬂ1u'JﬂWN'ﬁ'ﬂ@‘ﬁwﬂu‘ﬂﬁvlﬁﬂ'l'l]ﬁl'ﬂ'lﬂ“f!@'lﬁ]ﬂwuﬂu“ﬂﬂﬂj'mﬂ 98 LNTIFIANY AiD

Z, =1.656— j0.23

o 1 a d o e o 1 ‘p a -4
VINNITAIUIAUHIATBUNA / 10 HABUALAUT 9g TammmmAuadell

= - d d d - oa o d
suynsuinaus (lotin) : IRIMYABUNUAUSY (Tevin) :

1.176 - j3.369 1.656 - j0.23
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4.1.2 M30AUULINEY
o v
asoenuuuIdTY wdoudonldme Coaxial MminzaumUAINAINTD
1 ar 9) o - :ﬂ 9 Awv o w o < =
Youre WU esnuuuindumsinuemyasuiludunsumhaesdygragenniinee
A ot o ar @ fﬂ' g {
Aonlden Coaxial Namnsofuddsvosdyanaiageldaliéw dudy induiindhiues
i ¥
Fayanadunaeeniiuaesdyana Tashidunniswennnduiuesddufivaudiiiy 50
¢ o sk g & M ¢ dd y .
Toruazdufiuaudominaveeesdunaindune 25 Teviy Feluiitizifonlday Semi
Rigid Coaxial Cable RG405 lumseenuuuinduniednuduys uazifenldeiy Coaxial Cable
RG402  lumsesnuuundumsdenine  uazannsafinamanumilenimliih

wazAnnug Ifhvesaedsdyapa ldnnaunsi 3.8 uaz 3.9 mudilanan 1Aluuni 3

4.1.2.1 MIPONUULLIAUTIAIMBUTA
mseenuUUIAUNIIAUBuYa lusssvenedyaaingfiaas
= i £ ae ol s
AWA FM Band 921den 1910 Semi Rigid Coaxial Cable RG405 dafioufinaudi 50 Tovy

=l ey G T E?
uazliguauiansde i

Semi Rigid 0.086 cable RG405 086-50{Approxr-equal to M17/133-RG405 coaxial cable,RR
lModel Mumber SFT086-50 Serri-rigid

Key Specifications/Speclal Fealures:

« KTG 0ge-50

. Descrigtion: (086-30Semi-rigid coaxial catle

= Ztructure pararmeter

« Innee Conductor Siker glated Copper iber plated Copger Clad Stecl 0 56
Diglectric Core Polwvtetraflucroethulens(FTFE) 1.688mm
« Outar Conductor Copper Tube

. Copper Tin&Zinc-plated Coppar Tube 244%mm

» Electrical Data Impedanee nominal 40chms

. Capacitancenominal 98 pFim

Cerona Extinction Yoltage 1200VRESD 2IHZ

Yoltage VWithstanding Z500VRMS R E0HZ

« Cut-Off Frequency 61GHZ

Yelocity of Propagation.nominal 70%

Wechanical Data Oparating Temgerature 55~ 125 (°C)
Idinirmum Bending Radius ifer bending ence) 10mm
Outer Cenduetor Terpsrature Rating 175 (°C)
Adtenuation and Poyrer

« (Frequency) (GHZ) (Attenuation) (dB/m) Poweriialts CWY)
« 050451903

10064 1332

« 50151572

« 10222393

. 20329267

g1 4.1 pauauiiveaa e Semi Rigid Coaxial Cable RG405
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F”;int

Z(Q) Q Frequency (MHz)
o
DP1 (25.000 + j0.000) 0.000 98
DP 2 (50.000 + j0.000) 0.000 98
TR (24.985 — j25.000) 1.001 93
TP 4 (24.985 - j0.370) 0.015 98
TIP3 (24.985 + j0.023) 0.001 98

5NN 4.1 MINUAANAIANG 14 Smith Chart Y991ITUITUNNAIUTUNA

0°0%

a0

ionnln

ZHIMO 25

2 CE

1dg

HWE LY

42y

uy—7

U7 4.3 vsuaniginseive s inaunaduduya

4 ; 4
910317 4.1 92N3510A7 b = 2.19 mm, a = 0.56 mm UaE Dielectric (14 PTFE 9

" td
w1l g, = 2.1 awnsnhwnfmwramarumionimme iihuazanawg i laded
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anmumdenimeith: L =460.517x log(éj
a

L =460.517x log(&J
0.56

L =460.517xlog(3.911)

L =460.517%0.592
L =272.626 nH/m

_24.16xe,
log[éj
a
L 24.16%2.1

B lo (2'_19_]
& 0.56

_24.16x2.1
" log(3.911)

Anayluvh C

50.736
0.592

4

C = 85.702 pF/m

3! v '
MIIERSUUNANUOINTY 1 14AT :ﬁﬂm’:nmﬂuﬁr.:mmﬂvlﬁwmmu 272.626

nH/m paziininaiug Iud i 85.702 pF/m
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wnglit 43 i@ hdesmsmoiiidnnumienimadni 412 o1
1x41.2
272.626
wazannsamuannug Idihwesmolden € =85.702x0.151=12.941 pF uazvingyl

' v
mszaziuezdesdamelildnnuen x= =0.151m viedszanae 595 12

9 L]

it 4.3 szinladnhdesldanamy lihoiiy 32.5 pF mszasiudeaiiudinag Inliludh
v

1lu9938n 19.55 pF niedszuna 20 pF uazAinwg 4.7 oF dndniulddmudleanu

hnszuanss
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4.1.2.2 mIveauuuNdUMaR e 1NN
msoenuuLInaumsduewina lusssvedyanaingiss
a A oaa A = -
auA FM Band 92ifenlda10 Coaxial Cable RG402 Gafiduiuaudn 50 Tovu unsd

3
f]mﬁuﬁﬁﬁadﬂ"lﬂu

Ij K1 A M v i
- 1 B Product Description
KTR 141-50

Descriptiom (141-20:Semi-Flexitlz coasial cable with FEPPE(RIue/RediGrayBlack) jacket
FEP KTREU-141-50 FEP KTRR-141-50 FEF KTRG-141-50 FEP KTRE-141-£0

KModel FEP KTREW-141-50 FEF KTRR-141-50 FEF KTRG-141-50 FEP KTRE-141-50
structure parameter Innec Cenductor Silver-plated Copper: Silver plated Cepper Clad Steel
0.91mm

Dislectric Polytetrafluoroethdene(PTFE) 2.00mm

Cuter Conductor Tin Qvercoated-Tin Annealed Copper Yire Braiding 3.85mm
Jacket Flyorinated ethylene propden=iFEP; £.10mm

Palyathylens(PE; 4.25mm

Elzctrical Data Impedance, nominal S0ohimes

Yelocity of Propagation. nominal 7%

Signal delay, neminal 4.7ns/m

Capacitance. nominal 88pFim

Insulation resistance. neminal 1200

Vaoltage withstandiAC) 3000Y RIAS/min

Iachanical Data Temperaturs rating) -£5-~ 168

Constant Voltage 180 Y

iin. Banding radiue dor bending ance; 8mm

[daximun tensile strength 12kg

Yeight of cable 43.50 per m

Atenuation And Powear

RG4D2 with jacket or without jacksl the gefarmance [s the same. There is still wilh
different impedance likes 25, 25, 50, 74, 100

FerquencylliHzy  Aftenuation  |Power(Watls CUV; I
£00 0.25 7a0 ]
1000 .39 526 i i
2000 N S ] B

3000 082 1277 !
5000 6.92 ~ |208 B

8000 148 1156 N B
10000 1.37 137 i |
15000 178 108 P
eogon 2.1 88 N

o o
711 4.4 AEUANUAYEIAIW Coavial Cable RG402
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Point Z(Q) Q Frequency (MHz)
T DP 1 (25.000 + jO.000) 0.000 98
r‘d——DP 2 (50.000 + j0.000) 0.000 98
ﬂ_.—-_ﬁTP 3 (25.000 - j4.921) 0.197 98

TP 4 (25.000 + j25.004) 1.000 98
b TP'S (50.008 -j0.030) 0.001 98

M3 NA 4.2 M3 Nuaadn 1 NG Ty Smith Chart Y89299 718 UNNATLOIA

U S

I

& o

Jdgze

I

{ ] o/ o
71/l 4.6 2nsuaasgnsalesTn TGN A B A

. ; 2
’i]‘lﬂg‘l_i‘ﬂ 4.4 9ENIUA b=4.55 mm, a=0.91 mm A% Dielectric L‘ﬂu PTFE 3

] b4
wiim ¢, = 2.1 awsadundwasianumiionimae lWvhuazamanug v 1adst




mmmmﬁmﬁwmﬂﬂ% i L=460.517x log[é)
a

L =460.517x log(ﬁ)
0.91

L =460.517 x log(5)

L =460.517x0.699
L =321.9 nH/m

_24.16x¢,
log(b)
a
_24.16x 2.1

/ 9(4._.'5_5J
log
0.91

24.16x2.1
© log(s)

Ay Tl : C

ol 50.736
0.699

C =72.584 pF/m

49

& ' ]
1“513ﬁ3ﬁuﬁﬂ'ﬂn{ﬂ?ﬁ1ﬂ 1 a3 !.lﬂ'!ﬂ'ﬂJJLHUU'Jﬁ'IWNrl'flﬂ'll‘ﬂ’!ﬂ‘ﬂ 321.9

nH/m uazdimanug dwiiiy 72.584 pF/m



50

il 46 eziuldhdesmsaeiiisanumilenimaddidy 486 aH

1x48.6

z Y o W18 A =1
WIIZRSUUTILABIAAMIY LY IANIUEN X = =0.151m viseszuas 5.94 11 iag

aunsedmaaumanug dhwesaelden € =72.584x0.151=10.96 pF uasangilf 4.6
b "

sziiulddndidasldmianug ihwiniy 32.5 pF mseasiudsaiiumnug i udr 1y lu
s

299580 21.54 pF wieilszanm 22 pF uazAmug 330 pF dndantulddmiutloaiuluih

NFERIER
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Wihnszuaadufatu  Tededimsuuaddedufiuaud Feduyadufiuaudusamsisndd
3 =L 4 & g/ d ¥ o a a L4 da A
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AIUINBATIFIUAAUNS (SR : Standing Wave Ratio)

*1+|r0|

- e I, Aedulsednsmsazioundu 4.2)
1o

SWR

dio SWR (enld FSWR) wfu 1 naeeh lifimsasieunduves

. ] [ 3
aau wienan lanmsdsiidsiidsz@ninmanafigaiie SR vidy 1 1uies

A a A d
4.1.3 PI0BANUUIIDTUNAY S IDUTHAUS
fa a A L3 o 9 = da A a ]
MBONIULIDTHIATTIDURLAUSIE R wmINRUATBuLAUETEN 192903
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Semi Rigid Coaxial Cable M17/152 Tumseenuuy Feasiigaauiiade 1l
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Coaxial Cable
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T
317 4.8 Smith Chart t@@enIzIUIMIAIU oI IFh
YBI NI TUUATIIOURUAU TN AU
Point Z(Q) Q Frequency (MHz)
DP | (25.000 + j0.000) 0.000 98
DP2 (1.176 - j3.369) 2.865 98
™3 (1.176 + j5.295) 4.502 98
TP 4 (25.014 — j0.004) 0.000 98

= T A a o 3 -
AN 4.3 MINUTANAII N 144 Smith Chart ‘umwasxmm?waw?smucmmeuwm
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o r da A A o ¥
31/71 4.9 ?\m5!!ﬁﬂ\?@ﬂﬂ?ﬂ:{‘ﬂﬂﬂlﬂﬁ@'i"\?@ﬂwu@H‘FWNF!?H@UWW

Ll

P 1 &
i]’lﬂfg‘l_h’l 4.7 ENITUMN b = 1.45 mm, a = 0.53 mm L8% Dielectric ﬁ‘Ju PTFE %4

Y
=1

wiim &, = 2.1 aunsatinndinamanumiisnima lviluazdinaug I ldd

mammiienimeliih . L =460.517x log(?—J
a

L =460.517x% log(&)
0.53

L = 460.517x log(2.736)

L =460.517%x0.437

L =201.245 nH/m
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24.16
g v : C= ——--—:—§~
log(—]

a

 24.16x2.1
lo (ﬁ)
8053

_24.16x2.1
log(2.736)

_50.736
0.437

&

C=116.1 pF/m

WmszRZIunNuoIme 1 wes dmanumdenima iy 201.245

nH/m wagfinmaug i 116.1 pF/m

vinglit 49 i i@hdssnsaeiifmnumiientmeliih 141 am
I1x14.1
201.245
dnsafaumnamy fmesaofnn € =116.1x0.07 =8.127 pF uasnngilit 49

Vv ¥
mazaziusnzdosdamo i ldanuen x = = 0.07m w3elszua 2.76 17 uay
1

¥ '
v ldanhdealdanann Iy 292.3 pF iwsizaziiudeuiuannug Inldud 1y

Tu29959n 284.173 pF n301s2anal 284 pF
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R Point Z(Q) Q Frequency (MHz)
DP 1 (25.000 + j0.000) 0.000 98
DP2 (1.656 - j0.230) 0.139 98
TFP'3 (1.655 + j6.215) 3.756 98
TP 4 (1.655 + j4.930) 2.979 98
TP 5 (1.655 + j0.008) 0.005 98

MITNAL4 MTNUFAIAIEI) 114 Smith Chart Y99IV SUUATHOUTUAUFATUBTINA
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b4

!

R

Uil 4.12 WesuansgynalvauINAT RO UALALT NNA T YA

wiim g, = 2.1 annsoiunduoamanumienime ibuazaanug i lads

a ' &
mﬂgﬂw 4.10 92NN b= 2.87 mm, a = 1.2 mm U8 Dielectric 13lv PTFE &4

E
=1




fi1mmmﬁﬂ'aﬁ‘lma°lﬂﬁ1 : L =460.517 x log[

Qo

1

L =460.517x% log(z—l'sz—?]

L =460.517 x log(2.392)

L =460.517x0.379
L=174.54 nH/m

_24.16xs,
log[é]
o
_24.16x%2.1
/ lo -2—§z
A2

L 24.16x2.1
log(2.392)

annug i : C

1150736
0.379

C

C =133.87 pF/m

58

v 'l 1
IERZUUNANVEIEW 1 w5 Umanrie i iumny 174.54

nH/m uagiimnnuy iy 133.87 pF/m
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Designator Description

Bl 5.95” Semi Rigid Coaxial Cable RG405
T1, T2 2.76" M17/152 Semi Rigid Coaxial Cable M17/152
C1 20 pF

c2,E3 4700 pF

c4 560 pF

C5,Ce6 10 uF

C7,C8,C11 1 uF

C9,C10,C14 | 100 nF

C12,C13 100 pF

RI,R2 10 Q

R3 1000 €2 Potentiometer

R4 1k Q

R5 220 Q

R6 10k €2

D1 Zener diode 1N4708, 3.3V

D2 Diode Green LED

D3 1N4001

Q1 7805 Voltage regulator

Q2 BLF578
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Designator Description
Q2 BLF578
T3, T4 4.1” Coaxial Cable EZ-141
B2 5.94” Coaxial Cable RG402
€15;C16 230 pF
C17,C18 330 pF
C19,C20,C23 | 100 nF
1,02 2.2 uF ’
C24 Electrolyte 220 pF, 63V
C25 4.7 nF
C26 22 pF
L1 AWG 12 - 10Turn ¢ 10mm
L2 AWG 12 Through ferrite
R7 1Q
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1. Signal generator
Pre-amplifier

Power amplifier

= B N

Watt meter

oh

Directional Coupler -56dB
Dummy load
2-Way splitter

Spectrum analyzer

= s = Oy

Infrared camera
10. DC Power Supply

11. Oscilloscope
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e

Signal generator Watt Meter

Directional Coupler
Pre- Amplifier BLF 37§ | 2648 Dummy Lead
W L Rw
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sgana 80°C uazdhmsdaddsvesdayananeivye Tao 14 Watt meter
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WATTMETER
MODEL : 1500

80 + 120 MHz
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¥ Ed
uazae lamdeg i ldninmnaassasil

OSC(dBm) | P, (W) | V. (V) | L(A) T Temperature ("C)
FW | RW | SWR
-20 0018 | 48 | 079 | 0 | 0 | 1.0 43.9
-19 0.021 48 | 08 | 2 | 0 | 10 43.9
-18 0029 | 48 .02 | 2| 0 | 10 44.1
A7 00342 | 48 117 | 4 | o | 10 44.4
-16 0.0487 | 48 133 | 9 | 0 | 10 46.7
-15 0.0637 | 48 157 | 13| 0 | 10 483
-14 0.076 | 48 181 | 18 | o | 10 50.1
-13 0105 | 48 | 208 | 24 | 0o | 10 52.0
-12 0148 | 48 | 240 | 31 | 0 | 10 54.3 ]
-11 0179 | 48 | 278 | 43 | 0 | 10 56.9
-10 0203 | 48 | 318 | 52| 0 | 10 58.9
-9 0253 | 48 | 364 | 63 | 0 | 10 60.3
-8 0316 | 48 | 416 | 79 | 0 | 10 64.1
7 0395 | 48 | 477 | 95 | 0 | 10 66.3
-6 0495 |- 48 | 522 | 121 | 0 ;| 10 68.2
5 0.65 48 | 599 | 160 | 0] 1.0 69.0
-4 0806 | 48 | 696 [ 208] 0 | 1.0 71.6
3 1 48 | 770 [ 250 | 0 | 1.0 82.2

~ ' o’ { { ad o
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OSC (dBm) | P, (dBm) | P, (dBm) | Gain (dB) | Efficiency (%)
-20 12.70 = s 0.00
-19 13.22 33.01 19.79 4.63
-18 14.62 33.01 18.39 4.03
-17 15.34 36.02 20.68 7.06
-16 16.88 39.54 22.67 13.51
-15 18.04 41.14 23.10 17.17
-14 18.81 42.55 23.74 20.63
-13 20.21 43.80 23.59 23.93
-12 21.70 449] 23.21 26.78
-11 22.53 46.33 23.81 32.09
-10 23.07 47.16 24.09 33.93

9 24.03 47.99 23.96 35.91
-8 25.00 48.98 23.98 39.41
7 25.97 49.78 23.81 41.32
-6 26.95 50.83 23.88 48.09
-5 28.13 52.04 23.91 55.42
-4 29.06 53.18 24.12 62.02
<3 30:00 53.98 23,98 67.37
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WATTMETER

MODEL : 1500

80 + 120 MHz
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Next Pk Left

Min Search

Pk =P} Search|

glfﬁ 3.17 ﬁﬂymswmi@fymam’wﬁﬁﬁﬁwmﬁ%ytyme‘fmymgaqw Tu Spectrum analyzer
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9 v P F o J
wazaz ladaney fldnnnsnanosdadl

P, (W) )
OSC(@@Bm) | P, (W) | V. (V) | L(A) Temperature ( C)
FW | RW | SWR

-20 0.0186 48 0.75 0 0 1.0 47.1
-19 0.021 48 0.84 2 0 1.0 47.3
-18 0.029 48 0.94 4 0 1.0 47.5
17 0.0342 48 1.06 6 0 1.0 47.6
-16 0.0487 48 1.21 9 0 1.0 484
~15 0.0637 48 1.4 13 0 1.0 49.9
-14 0.076 48 1.58 18 0 1.0 51
13 0.105 48 1.8 24 0 1.0 52.5
-12 0.148 48 2.05 31 0 1.0 54.5
g U2 0.179 48 2.3 40 0 1.0 56.3
-10 0.203 48 2.72 52 0 1.0 58.9
-9 0.253 48 3.08 63 0 1.0 60.5
-8 0.316 48 3.49 74 0 1.0 61.9
b7 0.395 48 3.97 90 0 1.0 63.4
-6 0.495 48 451 | 119 0 1.0 65
-5 0.65 48 515 | 139 0 1.0 65
-4 0.806 48 5.84 177 0 1.0 67.6
“3 1 48 6.66 | 216 0 1.0 72.9
2 1.25 48 7.35 | 253 0 1.0 78.5
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OSC (dBm) | P,_(dBm) | P (dBm) | Gain(dB) | Efficiency (%)
-20 12.70 5 = 0.00
=19 13.22 33.01 19.79 491
-18 14.62 36.02 21.40 8.80
-17 15.34 37.78 22.44 11.73
-16 16.88 39.54 22.67 15.41
=15 18.04 41.14 23.10 1925
-14 18.81 42.55 23.74 23.63
-13 20.21 43.80 23.59 27.66
-12 21.70 4491 23.21 31.35
11 22.53 46.02 23.49 35.61
-10 23.07 47.16 24.09 39.67

8 24.03 47.99 23.96 42.44
-8 25.00 48.69 23.70 43.99
<7 25.97 49.54 23.58 47.02
-6 26.95 50.76 23.81 54.74
-5 28.13 51.43 23.30 55.97
-4 29.06 52.48 23.42 62.85
-3 30.00 53.34 23.34 67.25
-2 30.97 54.03 23.06 71.36
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WATTMETER

MODEL : 1500

80 + 120 MHz
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Meas Tools

Next Peak

Next Pk Right |l

Next Pk Left|l

Min Search

Pi-Pk Search

Res BM 3 MHz
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PRI Sy T
uazez 1an1A1en 7 lAannisnaaodnail

0SC (dBm) | P, (W) | V, (V) | L (&) = Temperature ('C)
FW | RW | SWR

-20 0018 | 48 | 084 | 2 | 0o | 10 50

-19 0021 | 48 |09 | 2 | o | 10 503
-18 0020 | 48 | 109 | 6 | 0o | 10 50.3
-17 00342 | 48 | 123 | 9 | 0 | 10 50.7
-16 00487 | 48 | 139 | 13 | 0 | 10 52.8
-15 00637 | 48 | 158 | 18 | 0 | 10 54.4
-14 0076 | 48 | 179 | 22 | o | 10 55.9
-13 0105 | 48 | 207 | 31 | 0 | 10 57.8
12 0148 | 48 | 234 | 38 | o | 10 59.4
11 0179 | 48 | 265 | 47 | o | 10 62.3
-10 0203 | 48 3,05 | 0| 10 63

-9 0253 | 48 | 3@ 170 | o | 10 65.8
8 0316 | 48 4 |8 | 0o | 10 68.4
7 0395 | 48 | 452 | 14| 0 | 10 69.9
6 0495 | 48 | 512 | 134 | o | 10 70.6
5 065 |48 | 58 168 05 10 70.2
-4 0806 | 48 ~[g617|2060 0 | 10 72.5
3 i 48 | 764 | 253| o | 10 79.9
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OSC (dBm) | P, (dBm) | P, (dBm) | Gain(dB) | Efficiency (%)
-20 12.70 33.01 20.32 491
~19 13.22 33.01 19.79 4.39
-18 14.62 37.78 23.16 11.41
-17 15.34 39.54 24.20 15.19
-16 16.88 41.14 24.26 19.41
-15 18.04 42.55 24.51 23.65
-14 18.81 43.42 24.62 25.52
-13 20.21 4491 24.70 31.09
<12 21.70 45.80 24.10 33.70
-11 22.53 46.72 24.19 36.81
-10 23.07 47.48 24.41 38.75

9 24.03 48.45 24.42 42.74
-8 25.00 49.34 24.35 44.63
-7 25.97 50.57 24.60 52.36
-6 26.95 51.2% 24.32 54.32
<5 28.13 52.25 24.12 60.11
-4 29.06 53:12 24.05 64.46
-3 30.00 54.03 24.03 68.72
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BLF578

Power LDMOS transistor
Rev. 02 — 4 February 2010 Product data sheet

1. Product profile

1.1 General description

A 1200 W LDMOS powsr transistor for broadcast applications and industial applications

in the HF to 500 MHz band.

Table 1.  Application inforination

Mode of operation f Vos Py Gy o
(HHz) (v} (W) {dB) (%}

et} 108 50 1000 2B TS

pulsed RF 225 5Q 1200 24 71

CAUTION

A\

This device is sensitive to ElectroStatic Discharge (ESD). Therefore care should be taken
during tansport and handing

1.2 Features

Typical pulsed peﬂormance'-_afﬁremency 0f 225 MHzZ, a supply voltage ol 50V and an
Iog of 40 mA, a t of 100 s withis of 20 %"
¢ Qutput power = 1200W
@ Power gain = 24 dB
& Effidency =71 %
Easy power eontrol
Integrated ESD protecion
Excelient ruggedness
High efficiency
Excellent thermal stability
Desigried for broadnand operation (10 MHz to 500 MHz)
Campliant'to Directive 2002:95/EC, regarding Restriction of Hazardous Suhstances
(ReHS)

1.3 Applications

Industrial, scientific and medical applications
Broadcast ransmiter applications

A B o cdedioy Fhlps
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NXP Semiconductors BLF578

Power LOMOS transistor

2. Pinning information

Table 2.  Finning

Pin Description Simplified outline  Graphic symbol
1 drain? ;

i #
i 2 S
4 gate2 a4 ! j7 5
§ SOUrCE w K W|-

1] Connsctedtoflangs
3. Ordering information

Table 3. Ordéring information
Type number Package
Name Description Version

BLF578 - flanged bd: ced LDIAOST ceramic package; SOTS530A
2 mounting holes: 4 leads

4. Limiting values

Table 4. Limiling values
In accordanics with the ABsolufe Maximum Rating System (IEC 80 134)

Symbol  Parameter Conditions Min  Max  Unit
Vs draln-source voltage - 110 ¥
Vs gate-source veltige 05 +11 W

I drain current - 28 A
Tag storage temperature 65 +150 C
T junction temperature - 225 c

> CNEPR S ZEW Mrigd iy arad
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5. Thermal characteristics

Table 5. Thermal characteristics

107

BLF578

Power LDMOS transistor

EHFTET

Symbol Parameter Conditions Tygp  Unit
Ruwies  thermal resistance from junction to case Ty=150¢ [ 014 KW
Zijc:  translent hermal impedance from juncion to case T=180 C; =100 ps; 6= 20 % Ooood KA
[1]  Tjlsthe junction tempsrature.
14  Ruge,is measursd under RE condtions
[3] See Fgure 1
Gite L-I'ufﬂ
\ I|
|
i R 1) 1 I i 5
s ‘ I | L=
o ‘ [ P
J 1 1 “
@i ISEE --——“‘""" LA |
i I |
s = 7 T
| l | —",—4‘1 |
-
& --‘,-""j_,; i
|| Ll &i
A A1 =
I U P~ | i ‘
1 1 1 {11) S A
1t 1S W tird i 12 1! A
i
1) 4=1%
iy A=2%
i3] d=5°%
(4] 4= 10%
i8] b= X%
@ $= 0%
(7i d= 100 % (OC)
Flg1 Transient thermal impedance from junclion 1o case as funclion of pulse duration
6. Characteristics
Table 6.  DCcharacterislics
T;= 25 € per saction unless atherwise spacified
Symbel Parameter Condltions Min  Typ Max  Unit
Viemioss  drain-seurce breakdown Voe=0V, I=25mA 10 - - v
voltage
Vosdgy  gatesource threshold voltage Ve =10¥ =500 mA 126 17 225 VW
Vasg gate-source quiescent voltage Vpz =80V Ip=20mA 08 T 18 W
lss drain leakage current Vee=0\ Vg =50V - - 28 i

CHAPE N SAN ey ad
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EFe

BLF578

Power LDMOS transistor

Table 6. DC characteristics iR

T; = 25 'C; per section unfess ofherwise specifed

Symhbol Parameter Conditions Min  Typ Max Unit

lpsi drain cut-off current Vo= Vasa + 375 Y, 58 70 - A
VDE- =10V

lses gate leakage current Ves= MV Vps=0W - - 280 nA

Rpseny  drain-source on-state Ves=Vesan*+ 375V, - aag7r - €0

resistance. In=1666A

Cre, feedback capacitancs Ves=0V V=50V, - 3 - pF
f= 1MHz

Cie input capacitance Voe=0Vi Vpg =50V, - 403 - pF
f=1KHz

Cozs output capacitance Vaa=0V, Vps =50V, - 1 - pF
f=1MHz

Table 7 RF characteristics

Mode of aperation: pulsed RF. (=100 g &= 20 % f = 225 MHz. RF performance af Vigs = 50 V,
log = A0 MA. Teare = 25 Tl unfess alherwise specilied. it o cliss-AB praduction best ciroud,

Symbel Parameter Cenditions Min  Typ Max Unit
Gy power gain PL= 12004 z3 24 254 dB
RLin input retm loss PL=1200W 14 175 = dB
ey drain efficiency PL= 1200 [51] n - %
) itaagiid
G
oF1 ‘l
50
£ RS ——
151 \
R N\\*
15 s
(4
o 0 2 o w0 =

£
Yrm Vi

Vas =0V i= 1 MHz

Fig2. Ouftpul capacitance as a function of drain-source voltage, typical values per
section

6.1 Ruggedness in class-AB operation

The BLF578 is capable of withstanding aload mismateh comesponding to VSWR = 13 - 1
through all phases under e following conditions Vps = 50V, Iy = 40 mA; Py = 1200 W
putsed; f= 225 MHz

CHEPD S0 Wegptren At
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NXP Semiconductors B LF 578

Power LOMOS transistor

7. Application information

7.1 Reliability

= Sovsgtts
Yeors ‘fgg i 1
A A R
i i Z 2
= -
o - —r'—f--!
1 = = = i
=
L == =
e [P e e = S e e
A ade e
e f— — — - = -
i 1 —4
: 1 | ]
o 4 5} 12 14 &
Iz {1

TTF (21 % fadlurs frastiony.

The raliability &t pulssd condRIns €an b caloulated as fallows TTF (01 9%6) ¢ 144
My =
2} TiEmwC
@y Ti=120
a3 Ti=130
3) Tj= 140
@ T =150
7} Ti= 160
& T= 170
9 Ti=180 ©
iy Tj=190 ¢
My T=200C

o0

o 0 0 a

Fig3d  BLF578 elestromigration (iu; total devica)
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8. Testiinformati on

8.1 Impedance information

BLF578

Power LDMOS ransistor

Table 8 Typical impedance
Simuixted Zg and 2, fesi circuit impedances.
£ Zs Z
WiHz L4 0
225 32+j26 37-j02
<bain
= E
gwe |14
= "l
“estanis
Fig 4. Definition of ransistor impedance

8.2 RF performance

The following figures are meas'\imjd"ﬁw adlass-AB production test drouit.

8.2.1 1-Tone CW pulsad

x5 - {RTgeait o
Gy =1 1 i
B - o
c
24 = &
Vi !nc: P
= / T 148
4 \
] )
] - G
TR L TR} OGS 1300 TR

P &%i

Fig 5. Powergain and drain efficiency as function of

load power; typical values

SR

. a5 T sl Y
L
B /
4 7
ieal F\/’
fes3
/ 24
L -
PL
=
4 ezl ]
Py B

Vg = 304 g = S0 mA 1= Z25KHZ L= 100 ws:
d=20%,

1) Proag, = 610 dBm {1200 &)
{23 Plosan,= 61 4 9Em {1400 &
Fig6. Load Power as function of source power;
typical values

CNIPE G Mngdlirmmad
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Power LDMOS bansistor

& [T & ot
fé’. E — o .Ié
2 — et

24 /‘/’/—“”-“-J':\\\‘ al e

r/;// ' e é \\\‘ ;;
i
¥

»
4

1 o
1@ a !
0 9 2O T TS TR ) 1 i LGS TG - S 1%
Py 4 Pyt
Vpg 7 S0V 1= 225 MHZ L, = 100 pst = 20%. Vg = 30N =225 MHZ t = 100 a8 4= 20 %
1) gy = OmA (1} lpy = Oma
(4} lgg = HamA A2 gy =4 mA
@) ey = BImA 2} Iy = BamA
(4} gy = 160 mA 4 g = 160 mA
Fig7. Power gain as afunction of load power: Fig 8. Drain efficiency as a function of load power
typical values lypical values
L anaad Cigeetid
- - & . T ¢ Errin:
, g 24 3 v =1
Gy o | - b—
“Bj Eal /l//’ . |1
ol e N 1
it} \\ 1 L / -
UL AY Z
N =N ////_A_,,i, —
N ARNNENAEY M
T /4
A /
" a3 . 1
a El E[L i\ —1 N ]l
1 T
w L1119 LA
1 0 T 103 1200 1k HL T T YHE Lo
P d Py
Igg = 4 mA = Z2SMHZ = 100 ps.4= 24 %, leiy = 40 MA = 225 MHZ = 100 ng 4= 20 %
(1) Y =30V 1 Vs =30y
(2] Ype=3aav (2} VYps=35Y
3} Vpg=40V @ Vpg =40y
o Vg =45V 4] Vs =45y
5 V=30V 5] Vpg= 30
Fig 9 Pawer gain as afunclion of load power; Fig 10. Brain efficiency as a function of load power
typical values typical values

PEFITE2 CHRPEY 23H Wrigrrarad
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Power LDMOS transistor

8.3 Test circuit

S Table 9 for a list of compongnts.

Fig 11 Class-AB common-source preduction test circuit

R e e e e

T T Theans

i

See Table 9for a Bst of components
Fig 12. Compenent layoul for class-AB production test cireuit

CHFR I Argdsrerad
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Table 9

List of components

For prodiudion fast circufi. see Figure 11 and Figura 12
Printed-Circut Board (PCGB). Rogers 5880, = 2.2 Fim, height = 0 79 mm; Cu flopbotiom mefalfzation).

fhickness copper platng = 35 um.
Component Description
Gt 02,611,612 multilayer ceramic chip capacitor

C2,C3.C27.C28
C5,C7,08,.C21, C22
<6
Co,C10.C13,C15
C14

C16, C17

ci

c19

c20

cz3

c24

€265, €26

L1 L2

L3.L12

L4 L5.L10. LT
LG L7.LB. LY

R, R2

R&.R4

R5.R6

T. T2

multilayer ceramic chip capacitor
multlayer ceramic chip capacitor
multilayer ceramic chip capacitor
multilayer ceramic chip capacitor
multilayer ceramic chip capacitor
multilayer ceramic chip capacitor
multilayer ceramic chip capacitor
multlayer ceramic chip capacitor
multlayer ceramic chip capacitor
muttflaysr ceramic chip capacitor
multilayer ceramic chip capacitor
electalytic capacitor

3 wms 1 mm copper wire
stripline

syipline

stipline

metal fiim resistor

metal film resistor

metal film resistor

semirigid coax

Value

47 yF

100 nF

1nF

30 pF

62 pF

BpF

24pF

30 pF

27 pF

9.1 pF

13 pF

16 pF
2200F. 63V
D= z2mm;length = 3 mm

[1] Ameérican Technleal Coramics type 100B o capasilor of same qualily

T

11

1

BLF578

Power LDMOS Tansistor

Remarks
TDK4532X TR 1E475Mm200U
Furata X7R 250 ¥

L« W) 16mm <2 dmm
iL x % 47 mm ~ 10mm
L= 99 8 mm« 15 mm

EZ-141-AL-TP-M17

WD/ 0N Mg ad
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Power LDMOS transistor

9. Package outline

Flanged balan ced LOMOST ceramic package; Z mounting holes; 4 leads SOTIFIA
N I
3 _
L8 H [N ¥
| | i
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.
|

il 5 dmm
o i
ek

DIMENSIONS (nillimetre dmonsions & ¢ derived from the ongnal inch dmensions]

UMIT | A B < D | Dy * E Ey F H Hy (% P Q q | Uy | Ug | wy | wp | wy
47 [11m [aom [mosa(a s 178 (1712 [2a 53 aud (@04 nazmpazsl o g
M g (1168 aa Aol auas o 10T | dar)| ahe stz fagal B
1850 485 | (olr 1281 (T4 4 0674 [ s A EE am oves | s e o -
3 g X g i N {CRET
R PR R e 1295 | "M g am e e T e i e ) Rl
et
1. mbinvetdr dimenstms ars derbved (s tha sonal ineh diimensions
2 e ommEn e pich dinvenekn ol 1 52 Inch e mmi bassdon M3 sorew
; REFERENCES ' .
SUTLINE EomOpEa. ISSUE DATE
VERSION EC JEDEC ElAS FROECTRN
Y =T L0 THGIR-
—— A J == @L g

Fig 13 Package oulline SOT529A
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Power LDMOS transistor

10. Abbreviations. ,

Table 10 Abbreviations
Acronym Description

cw Continuous ¥ave

EOGE Enhanced Data rates for GSM Evalution

GSM Global System for Mobile communications

HF High Frequency

LDMOS Laterally Diffused Metal-Oxde Semiconductor

LDMCST Laterally Diffused Metal-Oxide Semiconducton Transistor
RF Radio Frequency

TIF Time To Fallure

VSWR Voltage Standing-Wave Rato

11. Revision history

Table 11 Revision history

Document ID Release date  Datasheetstatus Change nolice  Supersedes
BLF573_2 20100204  Productdata sheet - BLFS578_1
Modifications: * Table 1 00 page 1:added information for C¥ performance

Section 1 gn papedichanged typical value of np.

Table 4 0 page 2 ehanged maximum value of Ip

Tablo § on page 3 ehanged value of Ry

Table 5 on pané Buadded nfarmaton about Zpc,

Flgure 1 on page 3 added figure.

Tabte Gion page 3. added valussvor Vasy

Table f'op page 3'changed typical valug of lps,

Jable 7 en page 4 changed some values.

Socion B 2.4 on page 5 changed seme graphs

BLF578_1 20081211 Chjectve data sheet -

" s 2 & 0 2 e

urse? CARFE Y 9% Wrgeiead

115



NXP Semiconductors

12. Legal information

12.1 Data sheet status

BLFS578

Power LDMOS ransistor

containg 4 from the chjedive spadlicallan (o product develiganent.
cxalains daly freo the prelininay cpedificalion

Dezontant suatus 12 Producisansl Defini¥on
Cliective [chorl] data cheel [ ¥ Tha
Frefnnary [shon] datacheel G Thic
Froduuct [den] data sheet Predudicn This

111 Pidase consuk €5 most mcanily Hsdd dacumant B inll ¥ing of comphitng g8 sga

7] The sy shen dats shee [s asptakiad by section Disfinkions™

B Thep oo st duscaited i
ifarm sian 1t snl:ﬁhﬂnlMlnulMl MUIRL it e g ecm

12.2 Definitions

Draff— The decument 5 3 drafl versicn <oty The ciatent lo otll undar
Internal revies and sabject b famal spproeal which moy rezult n
medfcaliing or addiicns. NEP Semicanductire dces nit (lve Ay
THEELNINICas o HaTIlies 35t o Y

E3e product op

haiechsaged since Gl dorunment v v putdished sod may &fier ine e of mudpe dsvices The Inswt product 2l

maunaian of an NAP Semiconductors product can reagcnalbily bie expected
Laresultin persandl injury. de.llyorsuere pregerty o ensrcnmenesl
damage NXP Sty Ls reliatdlity for andicr ue ol
NP Sewiciduders prf.uuusin uch equipnent o applicaticns and
theretore such Nouskcn ander uge o AtNe CLUSITEN'S Tan sk

Applicatiens — Applicalicns that are described herein for sy of theze

nfonmaticn included herem and shall have naliabdity o the noesicl
uze ol auch Infeonadizn

Shert data sheet— A shat dafd gheet Iz an eatract feom a full dako sheet
with e sane produd brpe rumberigiand lide A chert dala sheet isintended

fer quick reference cnly and sheuld nct bio reled Upen 10 contain detiied and

fultinfarmaton For detaed and full infanmation cee the relewant full m

ducts e for strat o purp cnly HEP Semiconducions mokes o
Tefresentalion ¢ Wty (hal euch appikcaticas vl be aitabie for the
specified use wihaut Arther leding o mcdfication
NP Sewicirductare dees nat docepl aiy babilly related t<any defaull
danage, ccd'a o ﬂdl:mwnim Bhaxedcna Mm«mmnn the

£ or the "5 third party
x cheveinal bath referred 13 a5 “Appicabion’s It cuztaner’s

zheet which is drafable civrequest 4ia the el NP sakes,

cffice In caze of any Inccnaigency of contict with Ihe chart data sheet, the
fult data sihveet chal prevail

Prockiet specificat: The and data preedded 103 Produd
data ehest shall define the specificaion of the prodict o8 agreed butween
HAP Semiccnductars and iz custamer. unless XP Semicoasductans and
cucdomer hace explickly agreed clwredse b writig 10 no esent ovever
shall 3 agreensmt be walid in which the HXP Semilaductens product 5
deemes o ctfer uncicns and qualities Beyand Woee deseribed iy e
Produd data sheet

12.3 Disclaimers

Limived wamanty and liability — Iafcamaticn in this decument isbzievedic
& acarate and retable Hamerer HAP Semicadudos dees nel give sy
FOLFe NG oF waTORES. EXpressed oF InTdod 35 tGaihe accuracy o
eapleeress of such infanmaiion and shall hdve no kabilty ferthe
CONESUENCES of ugs o tuch Mftoatian.

In { hal HIF S ciors be i fer any indied, inddental
PN, special o Ginsequental damages inddip < without Emkatian - loet
poctits, st swidngs. business Infemupticn. costs rélated (gihe renweal o
seplacenient of any products oF rescrk charges) wheffer nedsudy

ol reqmw.ml,. escheck whelher e NXP Seniconductsos froduct is
zukatle ndik foe e App panned. G hastodnall ary
fezting r:ruumumm v erder tesavadd a defaukl of the Applicaticn and the
pecdust IR Semicaaauctins does net acoepd any hatdiy o 1¥s respiest

Limi¥ng vaues — Slress abve cng o e Imking vaues ios defined In
e Absciute Taeivam Ratings Syttem o IEC S5 340 el couse pemianenl
damage (o the dedkee Linsling values are stress ralings oaly and (progseri
cperatin of the device o these or any ciiver conditkns sbcve haes given in

the eperating seclhon if {resent) or o
Chara ucﬂmoc! ik fena Canstait ce
el & @ vakses otk p Aand e ersiily afect

ine qu:ﬂr; am relidB Ly of he deslee

Terms and conchtions of comm encial sale — NXP Sencenductors
pn.’mm are et aubfect (o the general temas and condiicns of ecmmerctal
23t s puiilieted ot Kt (e ep comipralicAenTe. unless cthersise

whamﬂmﬁ:n didual In caze an
& eluded col i g eans and 1 the regpective
oAl apply HXP ey ctjocts o

am,ol e qu&alm aned 7
purchaze ol NXP Senvicarucians produdts by customes

Ho offer 1o gell wm— Mathing in ihis dooument may be inlerpreted o
cenzied g an cifee hatis cpenfor o he grant.

regard to the

danmages are bazed on 61 mckiding nedience), wama rof
iniract or any olher tegal thery

Heteithatanding any damages ihat cuslzmer mighl ineur far any reasan
whatzsaever. NKP Semioradudons’ aggregate md euulallve lhability bovwards.
cusenmes for the products deweribed herdn dhial b linied in

ket <l vy Ieeniees undeT any copsRghts, patents o
S érlhauatrnl ce nietochsst propenty ghtz

Expont convol— This decument ag vell ao the tenwsi desonbes herein
may be subfect toespart contrel requiations. Export might recuie 3 i

wihihe Teqs gcoadtions of conmeiciai sas of TIXP Sericonducton

Right 1o make changes — NP Semicanductong recerves the ight 15 niske.
chmges to fcrmalion puslizhed in this decument. icloding withicut

Ttk bon ope afications and preduct descrigdens, M 3oy time and sithout
octice This decument supércedes and replace sl nfanvalion cupplied [ice
teihe puklicaion herecf

Smtabiliny for use — HYP Seniconductars groaucts are nat designed.
aulheed2ed or wamanted 1o Le autable for use i medicsl, iy, alreralt,
epace of fife appcn equipnent nor in appicathng wheve failure or

L 5

fréon nadenal autherities
M v quakifed p — Unkess e data sheet of an NXP
duclors praxkict =ates hat the preductis auonmdve

qualfied, U product s net cullable fr dutcmelive use |1 i neither quatilied
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HXP Semictaductirs accepis v bty mndmm andiruse sl
uated n <L <«
Il eeent ot customer Uoes ihe preduct for dedign-n and usein
cifical

auts ] .
i shalluse he preduct without NP Seniaviuctorns wamanty of he
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fraduct for such utend ve and opecli ik 12.4 Trademarks
wiwnever customer uoegs he product for auanxlise Jpplicaticns beyond
hxp i ch uze chall be solely A cstarer s Hetice: Ml reterenced brands. producd names. service names and trademarks.
v k. nd ich Tully i ifies HXP Se < any are the prepernty f ther respeclive canems
Babiley. danyages or fafed procuct damsresuling fremcustonner design and
use of the product for au applcalicons Leyond HAP Sen 3
dacd y ared WAF 2  prexiua sp

13. Contact information

For more information, pleass visit: hitp /www.nxp.com
For sales ofice addresses, please send an emall o' salesaddresses@nxp.com

-
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