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Hakkinda

» 2009 yilinda kurulmus olan Electro-Photonics firmasi; ylizeye monte
ve SMA tip konnektorli hibrit ve yonlu kuplorler, telle baglanabilir
pasif bilesenler, test ve 6lcim aksesuarlari, koaksiyel Griinler ve
yuksek frekansl 6zel tasarim bilesenler gelistirmektedir.

» Yuksek kaliteli Grtnlerine ek olarak, Electro-Photonics musterilerinin
AR-GE faaliyetlerine RF ve Mikrodalga test donanimlari ile destek
saglamaktadir.




Yetenekler
Genis Tasarim Yetenegi Test Diizenekleri
Pasif bilesenler 20GHz'e kadar o6zel RF test

RF/Mikrodalga devreleri dizenekleri
Pasif bilesenler icin gelistirme

3D EM analizi kartlari
SMT Pasif Bilesenler “Build-to-Print”
90 Hibrit kuplorler ince film filtreleri
Yonlu kuplorler Alumina ve Quartz ustliinde
Glic bélucileri iletim yollari

Cesitli seramikler Gizerinde ince

Pasif Bilesenler
film devreleri

Spiral induktorler
Tek katmanl kapasitorler

Montaj parcalari
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DRAGON™ ﬁ

DRAGON

- DRAGON™ Kuplorleri; yiksek izolasyon ve dusuk araya girme kaybi
gerektiren uygulamalar icin gelistirilmistir. Yizeye monte pakette ve
RoHS uyumlu bilesenlerdir.

- DRAGON™ Wilkinson Gili¢ Boluculeri; 2-yollu sinyalleri birlestirip
bolebilen “inphase” modullerdir. Bu moddller, ktcuk bir yuzeye
monte pakette yuksek izolasyon ve disiik VSWR saglamaktadir.




Uriinler

* Hibrit Kuplorler (SMT ve SMA)
> Yonlu Kuplorler (SMT ve SMA)
* Gucg Bolucduler

* RF/Mikrodalga Filtreler

* RF ve Mikrodalga Test
Donanimlari

* RF ve Mikrodalga Gelistirme
Kartlari

Test ve Olciim Aksesuarlari
Tek Katmanl Kapasitorler

RF ve Mikrodalga Kazancg Egimi
Dengeleyici

lletim Hatt

Ozel Uriinler



Hibrit Kuplorler

» Calisma frekans araligi : 380 MHz - 18 GHz

» Kuglk boyut (Yluzeye monte veya SMA konnektdr)

» Yuksek glice dayanim (500 W’a kadar)
» Dusuk araya girme kaybi, yliksek izolasyon ve disuk VSWR
» Cok katmanl PTFE ya da seramik yapi
* RoHS uyumlu

I”

» Opsiyonel “tape and reel” paketleme
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Hibrit Kuplorler

Uygulama Alanlari
+ 4G ve 5G Baz Istasyonlar
» Uydu Haberlesmesi
« Birlestiriciler ve Ayristiricilar
« Ciftleyiciler
» Faz Kaydiricilar
« Kanistiricilar
» Modulatoérler

+ Sinyal Dagitma



SMT Hibrit Kuplorler

Electro Photonics cesitli frekans araliklarinda ve gliclerinde calisan
3dB, 90 derece SMT hibrit kuplor serisi sunmaktadir.

Kacuk pakette, dusik araya girme kaybi ve yuksek gice dayanim
ozelliklerine sahip SMT hibrit kuplorler dar ve genis bant gl
yukseltec uygulamalari icin idealdir.

DRAGON™ SMT hibrit kuplorleri; yuksek giic ve ylksek ortam
sicakliklarina dayanabilmesinin yani sira disuk araya girme kaybi
ve hassas faz takip ozelligine sahiptir.

Amanyetik malzemeden Uretilen kuplorler MRI (Magnetic
Resonance Imaging) uygulamalarinda kullanilmaktadir.



R
SMT Hibrit Kuplorler

FREQ SIZE LOSS VSWR POWER PART NUMBER
(MHz) (in) (dB) (W)
380-520 650 x .480 0.2 118 200 Q3XD-450R
470-860 650 x .480 0.20 118 175 Q3XD-665R
800-1000 560 x.350 012 115 175 Q3XG-900R
960-1215 560 x .350 012 115 175 Q3XG-1088R
1000-2000 560 x .350 018 1.18 85 Q3XG-1500R
1500-2200 560 x .350 0.10 115 165 Q3XG-1850R
2000-4000 560 X .350 0.22 118 50 Q3XG-3000R
2300-2700 250 x.200 0.14 117 80 Q3XA-2500R
2700-3200 250 x.200 014 1.20 20 Q3XA-2950R
3200-3800 .250 x.200 0.22 1.20 20 Q3XA-3500R
4000-6000 250 x.200 0.20 1.25 20 Q3XA-5000R
1700-6000 560 x.200 017 1.25 85 Q3XB-4000R
16000-17000 J75x 175 1.00 1.60 50 Q3HF-16500
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SMA Hibrit Kuplorler

» Giris sinyalini aralarinda 90 derecelik faz farki olacak sekilde esit iki
sinyale bolmek icin kullanilan dort portlu bilesendir. Ayrica, iki sinyali
aralarinda yuksek izolasyon olacak sekilde birlestirmek de mimkundur.

» Hibrit  kuplorler; sinyal bolme/birlestirme, anten huzmesi
sekillendirme, RF vyukseltecleri, test ve olcim gibi uygulamalarda

kullanilmaktadir.

FREQ SIZE VSWR LOSS POWER PART NUMBER
(MHz) (in) (dB) "))

960-1215 1.60 x 110 1.2 0.28 85 Q3XG-1088R-SMA
1000-2000 1.60 x 1.10 1.2 0.20 65 Q3XG-1500R-SMA
2000-4000 1.60 x 110 1.2 0.35 30 Q3XG-3000R-SMA
1700-6000 1.60 x 1.10 1.4 0.50 50 Q3XB-4000R-SMA
2000-18000 1.85x 1.39 15 1.20 20 Q3XP-10000R-SMA




Yonlu Kuplorler

- 4G ve 5G Baz Istasyonu, RF Gii¢c Yikselteci, RF Giic izleme,
Reflektometre, v.b. uygulamalar icin 6nerilmektedir.

» Calisma frekans araligi : 500 MHz - 14 GHz
«  Kucuk boyut
»  Yuksek glic kapasitesi (500 W’a kadar)

» Dusuk araya girme kaybi
» Yuksek yonlulik ve dusuk VSWR
»  Cok katmanli PTFE yapi

*  RoHS uyumlu




SMA ve SMT Yonlu Kuplorler

» Cesitli frekans araliklarinda ve glic seviyelerinde calisan, yuksek
performansli bilesenlerdir.

« Kucuk bir pakette, dusik araya girme kaybina, yuksek guc¢
kapasitesine ve yuksek yonlaltge sahiptirler.

« SMT kuplorleri yuzeye monte paketlenmistir ve kart yerlesimine
gore optimize edilebilmektedir.

 Sinyal ornekleme, sinyal enjeksiyonu, kaynak seviyelendirme, sinyal
izolasyonu, guc¢ izleme, yansima oOlcimu, v.b. uygulamalar icin
onerilmektedir.



Kuplorler

SMT Yonlu

COUPLING PART NUMBER
(dB)
T00-1200 1.00 x .500 30 35 Q30HE-200R
960-1220 1.00 x .500 20 250 Q20HE-1090R
1800-2000 283 x 197 10 50 Q10HK-1900R
1800-2200 .560 x .350 7.5 175 Q7P5HG-2100R
695-1000 .560 x .350 7.5 175 Q7P5HG-900R
800 -1000 283 x 197 20 a0 Q20HK-900R
800 -1000 283 x 197 10 a0 Q10HK-300R
800 -1000 283 x 197 15 a0 Q15HK-900R
1800-2000 283 x 197 20 80 Q20HK-1900R
2100-2200 283 x 197 20 80 Q20HK-2150R
7000-12000 250 x .200 12 20 Q10HA-9500R
7000-12000 250 x .200 22 20 Q20HA-9500R




R
SMA Yonlu Kuplorler

POWER COUPLING DIRECTIVITY PART NUMBER

) (dB) (dB)

1500-2200 1.60 x 1.10 15 10 £ 0.5 20 Q10HK-1900R-SMA

7000-12000 1.69 x .67 50 30 £1 17 EPD9500-30-SMA
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Gli¢ Boluciiler a

DRAGON

- 4G ve 5G Baz istasyonu, Genis Bantli Yayin, Anten Besleme Devresi,
Modulator, Sinyal Dagitim, Bélme ve Birlestirme gibi uygulamalar igin
onerilmektedir.

» 2-yollu SMT, 2 ve 4-yollu konnektorli glic bolicller/birlestiriciler
» Calisma frekans araligi : 0,1 - 18 GHz

» 500 W CW'ye kadar gii¢c dayanimi

» Dusuk araya girme kaybi

« Dusuk VSWR

» Yiksek izolasyon



2 Yollu, SMT Gii¢ Boluciileri

EXCESS PHASE ISOLATION INPUT OUTPUT AMPLITUDE
LDE_S‘ BALACE Typical RL RL EALANCE
(dB) (Deg) (dB) (dB)  (dB) (dB)

FREQ SIZE (in) POWER PART NUMBER

(GHz) (W)

6-18 J60 x.185 1 0.7 5 20 15 20 EP2D-1200R-M-001

0.7-1 | .650x.480 350 015 +0.2 20 16 16 ¥2D-900R

2 Yollu, Konnektorlui Gug Boluclleri

LOSS* PHASE ISOLATION VSWR AMPLITUDE
BALACE Typical BALANCE

(Deg) (dB) (dB)

SIZE (in) POWER PART NUMBER

[mm] (W) (dB)

1-18 3.386 x 945x .394 Forv. 10 15 + 5° 16 15 + 05 EPD-2R-SF
[86 x 24 x 10] Rev. 0.5

2-18 1.378 x .945x .394 Forv. 10 1 + 5° 18 14 + 0.5 EPD-2Q-SF
[35x 24 x10] Rew. 0.5

01-05 518 x 3.150x .551 Forv. 50 0.6 + 3 20 1.25 + 02 EPD-2A1-5F
[130 x 80 x 14] Rev. 10

01-05 10.236 x 3.228x 1.378 Forv. 400 0.6 + 3 28 1.25 + 02 EPD-2A1-DF
[260 x 82 x 35] Rev. 100

01-05 10.315 x 3.307x .915 Forv. 300 0.6 + 3 20 1.25 + 02 EFD-2A1-NF
[262 x 84 x 24] Rev. 100

4-8 1.00 x 1.00 x .370 Forv. 30 0.5 +2° 20 125 +0.2 EFD-2L-SF

[25.4x 25.4x 9.4] Rew. 1




4 Yollu, Konnektorlu Gli¢ Bolucller

SIZE POWER LOSS* PHASE  ISOLATION VSWR AMPLITUDE PART NUMBER
(in) [mm] (W) (dB) BALACE Typical BALANCE
(Deg) (dB) (dB)
01-05 11181 x 8.976x 1.378 Forv. 500 0.6 +3° 28 1.3 +03 EPD-4A1-DF
[2B4 x 228 x 35] Rev. 100
01-0.5 9.843 x 8.819x .915 Forv. 300 0.8 +3° 20 1.25 + 0.3 EPD-4A1-NF
[250 x 224 x 24 ] Rev. 100
4-8 1.750 x 2.000x .370 Forv. 30 0.8 + 3° 18 1.30 + 0.3 EPD-4L-SF
[44.45x 508x 9.4 ] Rewv. 1

)




RF/Mikrodalga Filtreler

» Elektro Photonics firmasi, standart veya yuksek dielektrik
degerlerine sahip alttaslar ile 6zel SMT filtreler tasarlayip,
uretebilmektedir.

« Kucuk bir pakette ylksek performans saglayan klasik filtre
topolojisine sahiptir.

» Standart filtrelerin calisma frekans araligi 300 MHz ile 50 GHz
arasindadir.




Bant Geciren Filtreler

CENTER

STOPBAND LOSS

PASSBAND VSWR POWER CONNECTORS PART NUMBER

FREQUENCY
(MHz)

FREQUENCY

(MHz)

FREQUENCY
(MHz)

(dB)

(W)

990 - 1010 1000 230 dB @ DC-900 <05| 13 20 SMA - (F) FBP-CAV-100-SMF
230 dB @ 1100 - 3000
2000-10000 6000 260 dB @ DC-1.4 GHz <15 | 16 5 SMA - (F) FBP-SST-6000-SMF
250 dB @ 10.9 -11.3GHz
>55dB @ 11.3-15.4GHz
>30dB @ 15.4-16.9GHz
>55dB @ 16.9-19.5GHz
3400 - 3600 3500 250 dB @ DC-3200 <15| 13 10 Type N - (F) FBP-CAV-3500-NMF
250 dB @ 3800-6000
8200-11400 9800 230dB@DC-69GHz | <10 | <15 5 SMA - (F) FBP-INT-9800-SMF
>30dB @ 12.45 -177GHz
26000- 28750 245 dB @ 24.25 GHz <25(<20 10 K (2.92mm) FBP-INT-2875-KFF
31500 245 dB @ 33.25 GHz -(F)
270 dB @ 23.25 GHz
270 dB @ 34.25 GHz
37000~ 39500 260 dB @ 35.4 GHz <18 [ <15 5 K (2.9mm) - FBP-CAV-3950-KMF
42000 255 dB @ 43.6 GHz (M) input
K (2.9mm) -
(F) output
40000- 43000 245 dB @ 34.5 GHz <17 | €15 5 24MM - (F) FBP-CML-4300-24FF
46000 245 dB @ 50 GHz




RF ve Mikrodalga Test Donanimlari

Electro-Photonics firmasi, RF/Mikrodalga pasif ve aktif bilesenleri icin
test donanimlari tasarlama konusunda genis bir deneyime sahiptir.

Teknik acidan zorlu, yuksek frekansli uygulamalar icin 6zel tasarim
yapilabilmektedir.

Guncel RF malzemeleri ve yiksek frekans teknolojisi kullanilarak,
tekrarlanabilir ve yuksek dogruluklu test sonuclarina erisilebilmektedir.




PART NUMBER

DC -2 GHz The FRFS-A0800 is a high performance production type FRFS-A0800
fixture for testing RF Micro Devices amplifier P/N RF2186.
DC - 150 MHz The FRFS-0353-2 is a production type fixture for testing FRFS-0353-2
Epcos saw filter P/N B4959.
DC-4GHz | The FRFS-MSA0836 is a production type fixture for testing FRFS-MSA0836
Avago amplifier P/N MSA-0836.
DC -10 GHz | The FRFS-BCR122-001 is a high performance RF/Microwave FRFS-BCR122-001
production type fixture for testing Coilcraft BCR-122 rugge-
dized conical inductor.
DC-3 The FRFS-TSSOP8-001 is a high performance RF/Micro- FRFS-TSSOP8-001
wave production type fixture for testing for testing various
devices in standard TSSOP-8 package.
DC -6 The FRFS-MSAO0670 is a high performance RF/Microwave FRFS-MSA0670-001
production type fixture for testing Avago amplifier P/N MSA-
0670. T
DC-4GHz | The FRFS-FLAT PACK-3PIN-001is a high performance RF/ FRFS-FLAT PACK-
Microwave production type fixture for testing for testing 3PIN-001
devices in a flat pack package.
DC-13 GHz The FRFS-48BGA is a high performance RF/Microwave FRFS-48BGA
production type fixture for testing for testing various devices
in a 48-pin ball grid array (BGA) package.




RF ve Mikrodalga Gelistirme Kartlari

» Electro-Photonics firmasi kapsamli tasarim deneyimini ve malzeme
secme yetenegini kullanarak yiksek performansli RF ve Mikrodalga
gelistirme kartlarini sunmaktadir.

 Bu Kkartlar cesitli pasif ve aktif bilesenleri test etmek icin
kullanilmaktadir.




L(SS\S VSWR CONNECTORS PART NUMBER
)

DC-10 Evaluation board for quick charac- 1 135 SMA (F) 722-0004-01-E02
terization of standard 0402 induc-
tors, capacitors, and resistors.

DC-14 Evaluation board with thru line for 07 1.20 SMA (F) 722-0002-02-E01
quick testing and de-embedding of
many passive component manu-
facturers’ chips.

DC-8 Evaluation board with thru line for 0.7 1.20 SMA (F) 722-0002-01-E01
quick testing and de-embedding of
many passive component manu-
facturers’ chips.

DC -12.4 | Evaluation board for testing a 0.7 1.20 SMA (F) 722-0005-01-E01
3-port device up to .050 x .050 in

size with DC feed line for biasing,
and a thru line for de-embedding.

DC -12.4 | Evaluation board for testing a 0.7 1.2 SMA (F) 722-0005-02-E01
3-port device up to .050 x .050 in

size with DC feed line for biasing,
and a thru line for de-embedding.

DC -12.4 | Evaluation board for testing a 0.7 1.2 SMA (F) 722-0005-03-E01
3-port device up to .050 x .050 in

size with DC feed line for biasing,
and a thru line for de-embedding.

DC-14 Evaluation board for SMD .250 x 0.7 12 SMA (F) 722-0006-01-E01
.200 couplers.

DC -14 | Evaluation board for SMD .560 x 0.7 12 SMA (F) 722-0006-02-E01
.200 couplers

DC-14 Evaluation board for SMD .560 x 0.7 1.2 SMA (F) 722-0006-03-E01
.350 couplers

DC-14 Evaluation board for SMD .560 x 0.7 1.2 SMA (F) 722-0006-04-E01

.480 couplers




LOSS VSWR CONNECTORS PART NUMBER

(dB)
DC-14 Evaluation board for SMD 1.000 x .500 0.7 1.2 SMA (F) 722-0006-05-E01
couplers.
DC-14 Evaluation board for SMD 1.000 x 1.000 0.7 1.2 SMA (F) 722-0006-06-E01
couplers.
DC-14 Evaluation board for SMD 0.283 x 0.197 0.7 1.2 SMA (F) 722-0006-07-E01

inch directional couplers.

DC-6 Evaluation board for SMD 1.00 x 0.50 0.5 1.25 SMA (F) 722-0006-08-E01
couplers. Board material TACONIC RF-
60.

DC-6 Evaluation board for SMD 1.00 x 0.50 05 1.25 SMA (F) 722-0006-09-E01

couplers. Board material TACONIC RF-
60.




Test ve Ol¢iim Aksesuarlari

ProbePads DC-26.5GHz

Plaka Uzerinde mikrodalga olcimleri, mikrodalga timlesik devre ve
bilesen karakterizasyonu icin “Coplanar Waveguide to Microstrip”
gecis/adaptoruddr.

» DC-26.5GHz
+ Telle birlestirilebilir altin baglanti noktalari
* %99.6 Alumina

» Ince film islemi
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Test ve Ol¢iim Aksesuarlari

SMA konnektorleri ile RF paketi

» 6 GHZ'e kadar yiiksek RF performansi

Hassas mekanikle islenmis RF paketler

Dusuk kayip
VSWR:1.2:1

Hassas SMA konnektori



https://www.electro-photonics.com/wp-content/uploads/2020/09/Datasheet_4port_SMA.pdf
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Tek Katmanl Kapasitorler

Cesitli dielektrik malzemeler ile 0.02 - 10.000 pF kapasitans degerlerine
sahip tek katmanli kapasitorlerdir.

https://www.electro-photonics.com/wp-
content/uploads/2020/09/Datasheet EPSIL. Capacitor
S -09252020.pdf

https://www.electro-photonics.com/wp-
content/uploads/2020/09/Datasheet EPSI. Capacit
ors_-09252020.pdf
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RF ve Mikrodalga Kazan¢ Egimi Dengeleyici

DC - 6 GHz gain slope equalizer

Frekans bagl kazanc¢ degisimlerini dengelemek icin optimize edilmis
pasif bir bilesendir.

* Yluzey monte

Alumina (Al 203)

ince film

Lehimlenebilir altin

Gelistirme karti : 722-0006-01-E01
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lletim Hatt

50 Ohm RF & Microwave microstrip t-line

Yonga ve kablo uygulamalari i¢in Alumina (Al,O;) ve Kuartz (SiO,)
Uzerinde tasarim kitidir.

Herbir tasarim kiti 80 adet RF ve Mikrodalga iletim hatti icermektedir (5
mil, 10 mil, 15 mil ve 20 mil kalinlik; 50 mil, 100 mil, 150 mil ve 250 mil uzunluk; +/- 1

mil tolerans).

Ayrintili bilgiye https://www.electro-photonics.com/transmission-lines/ baglantisindan
ulasabilirsiniz.
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Ozel Uriinler
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150W 10dB SMT yonlu kuplor: SMT gain slope equalizer : DC - 6GHz
2500MHz - 4500MHz

2-vollu, 6 - 18 GHz glic bolicl ProbePads: DC-26.5GHz
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