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P/N Description

*% Hokokk * i
Hybrid Coupler Center Frequency (MHz) Size (mm) Coupling Value

0450=410-480

0900=800 -1000 L=16.51 x 12.19

1400=1200 - 1600 A=14.22 x 8.89

HC 1900=1700 - 2000 B=25.40 x 12.70 03=3 dB

2100=2000 - 2300 E=14.22 x 5.08

2500=2300 - 2700 M=10.16 x 5.08

3500=3300 - 3800 P=6.35 x 5.08

Freq. Range Power Size Return Loss Insertion Loss BAmpIitude Phase Balance Isolation
alance (dB)
Part No.
(GHz) (W) LxW (dB) (dB) ) (dB)
fi- fu (mm)

HCO0450A03 0.41 ~0.48 45 14.22X8.89 20.1 0.36 +0.15 90+3.5 23
HC0450L03 0.41~0.48 200 16.51X12.19 23.1 0.21 +0.15 90+2.0 23
HCO0650A03 0.47 ~0.86 150 14.22X8.89 21 0.3 +0.45 90+3.0 20
HC0650B03 0.47 ~ 0.86 300 25.4X12.7 17.7 0.3 +0.5 90+3.0 18
HCO0700A03 0.7~0.8 225 14.22X8.89 20 0.25 +0.25 90£2.0 21
HCO0900E03 0.8~1.0 80 14.22X5.08 235 0.25 +0.30 90+2.0 20
HC0900L03 0.8~1.0 225 16.51X12.19 24.9 0.15 +0.20 90+2.0 25
HCO0900P03 0.8~1.0 28 6.35X5.08 23.1 0.35 +0.19 90+3.0 28
HCO0900A03 0.8~1.0 225 14.22X8.89 25 0.15 +0.25 90+2.0 22



Gary Bisanz
Theta-j Associates Literature STAMP


“»
THETA-] ASSOCIATES

MICROWAVE RESOURCE

Ph: 847-549-8820 ¢ Fax: 847-549-8824
www.theta-j.com

ENGINEERS

ons

P/N & Spe

ecificatio

Freq. Range Power Size Return Loss | Insertion Loss B:Ir;r?(lzi;u(ddeB) Phase Balance Isolation
Part No. (GH2) W) Lx W (dB) (dB) ) (dB)
fi- fu (mm)

HC0900B03 0.8~1.0 300 25.4X12.7 19.5 0.15 +0.30 90+2.0 20
HC1400P03 12~16 40 6.35X5.08 22.1 0.23 +0.30 90+2.5 23
HC1900P03 1.7~20 30 6.35X5.08 25.9 0.25 +0.25 90+2.0 26
HC1900A03 1.7~20 150 14.22X8.89 23.3 0.15 +0.25 90+2.0 23
HC1900B03 1.7~20 300 254X12.7 19.5 0.15 +0.25 90+2.0 20
HC1900E03 1.7~20 120 14.22X5.08 26.3 0.1 +0.25 90+2.0 24
HC2100P03 1.8~23 25 6.35X5.08 25.6 0.2 +0.20 90+2.0 25
HC2100B03 20~23 300 25.4X12.7 19.5 0.15 +0.25 90+2.0 20
HC2100A03 20~23 145 14.22X8.89 25.3 0.12 +0.25 90+2.0 24
HC2100E03 20~23 100 14.22X5.08 315 0.12 +0.25 90+2.0 26
HC2500P03 23~27 25 6.35X5.08 22.7 0.2 +0.25 90+2.0 23
HC2500A03 23~27 145 14.22X8.89 21.4 0.15 +0.25 90+2.0 25
HC2500E03 23~27 100 14.22X5.08 24.3 0.19 +0.15 90+2.0 26
HC3500M03 3.3~3.8 70 10.16X5.08 20.8 0.25 +0.25 90+3.0 21
HC3500P03 3.3~3.8 55 6.35%X5.08 20.8 0.25 +0.25 90+3.0 21
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Processing & Reliability =

1.

1)

2)

3)

4)

2

Dielectric Material
The product is constructed from selected ceramic filled PTFE composites,
typically the Rogers and Taconic boards, which possess low insertion loss, high
heat resistance, excellent RF characteristics.
Each layer of dielectric material has low thermal coefficient of expansion
(CTE),with similar expansion rate to each other in X, y and z axis, avoiding
risks of delamination, deforming or cracking under high temperature condition.
Thermal Coefficient of Expansion (CTE) is compatible with most commonly
used board substrates, such as FR4,G-10,RF-35, RO4350.
Compared with LTCC PTFE processing has superior compatiblll y ts CTE,
resistance.
Prepreg Material
Using reliable thermosetting pregreg material which features high heat
resistance and mechanical stability (No gasification or decomposition
problems in a second heating circumstance) to ensure bonding strength between
circuit layers.
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3. High Heat Resistance

Capable of being soldered and desoldered by hot air gun at 400°C,no problems of
deforming or delaminating. All specs including coupling value, insertion loss, amplitude
balance, isolation, VSWR remain stable.

Image of Yantel Hybrid coupler after three-time solder and Image of Company A Hybrid coupler after hot air soldering at
desolder by 400°C hot air gun. 400°C.Noticeably the device surface turns darkened and raised,
No delaminating is examined even after microsection. delivering "damaged" RF test results.

~ YANTEL
HC1900A0Z
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4. The dielectric materials possess high capability of enduring breakdown voltage up to
1.0kV.

High-pot Tester
AC DC

© GND D

[1.00 |[KV [ 0.03]mA
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5. High Power Handling

1) High power RF test is required to each lot at a 0.1% sampling rate. Input a signal 1.2 times
of rated power for a duration of 4 hours.

2) Perform Accelerated Life Testing(100 ‘C on the substrate) with rated power input for 100
hours. RF test results are consistent before and after this test. No delaminating or weak
bonding is examined after microsection.
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Immersion Gold Exterior Finish

In comparison with immersion tin, immersion gold features better compactness, scratch-proof
anti-oxidization capability, and a longer storage life up to 2 years
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7~ Quality Management & Assurance

No. Test Item Description Inspection Rate

1 Visual Inspect the unit appearance under 75X 100% per lot
Examination = magnification for any damage or burr defects,
check logo printing and P/N markings.

2 DC Test Test resistance respectively in the open and 100% per lot
short circuit by multimeter.

3 RF Test Test the insertion loss ,return loss ,coupling , 100% per lot
isolation , phase balance and amplitude
balance etc. within the operating frequency

range .
+ High Power Input RF signal in 1.2 times of rating power 0.1% per lot
Test and maintain the input for 4hours
5 Thermal Conduct thermal shock 3 cycles at 288°C, 10 0.3% per lot
Shock sec each cycle.
6 High Heat Subject the unit to a three-time solder and 0.3% per lot
Resistance desolder process by 400°C hot air gun.

Examine the sample for any color change,
deforming or pad fall-off.
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PTFE

1. As the CTE of PTFE substrate is similar
to that of most customer’s PCB, there is no
risk of “cracking” problem to the hybrid
coupler when operating at high power.

2. Excellent solder heat resistance: the
product can endure a three-time solder and
desolder at 400°C by hot air gun, resulting
in no deformation, bulging or darkening
problems.

3. PTFE substrate features superior shock
resistance .

4. Strong pad adhesion : the layers of
nickel and gold is well adhered to
electrodes through mature PCB processing
technology, product is bearable of a pull of
3kg(min).
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LTCC

1. The fact that CTE of LTCC substrate is incompatible with

CTE of most customer’s PCB would result in coupler cracking .
This has been a serious concern to our customers ,for example,
ZTE, Datang, Comba have detered using LTCC couplers due to the
cracking problem.

2. Manufacturers of LTCC coupler has expressly indicated in
datasheet that

“Any couplers which are desoldered from PCB should not be used
again”.

3. LTCC substrate is prone to crack or break due to the ceramic
nature. Manufacturers of LTCC coupler has expressly indicated in
datasheet that

“Products may be cracked or broken by uneven forces from a claw
device” “A dropped product is recommended not to be used”. E.g.,
Comba has deterred using LTCC coupler due to the broken coupler
when they try to hole the PCB.

4. LTCC coupler is notorious for its weak pad adhesion due to the
bad adhesion between ceramics and silver paste on electrodes. One
of typical example is that when customer is screwing on the PCB,
the pad of LTCC coupler would fall off due to PCB deforming .
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8. Reliability Test
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Hybrid Coupler
Qualification

Machanical™isual Inspection
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n=50
Elactrical Tasling al room
termperatura
S-paramatar
n=50
Mount parts to tast boards Visual Inspeciion Control Units
n=25 n=25 n=3
Wisual Inspeclion Raesistance to Solder par Mil202F-2 10E-
n=25 Condition K heat n=20
Mount boards to AL - .
Visual Inspection
blacks =75 - |
n=i% n=
Electrical Testing at room
Electrical Testing at reom temperature and over tamperature bermperalune
S-parametar (-BET. 26T, 95T, 10T, 00T n=25 S-paramatar
n=2%
Continued
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MachanicalVisual
Em';filﬁumm lf—— Visual Inspaction n=25 Inapection - CIIIFI'I:::EU nis
- n=25

Waltage Breakdown Test per MIlZDEF-301 257, 1KY
n=d

 J

Visual Inspaction
o n=50

Elecirical Tesi Mg Al Fom

lempsaratura Contral Units
n=10

Y

h

Thermal Cyde 75 cyecles.--557C o 125°C 5'Cimin
15min dwell n=40

¥

Visual Inspaction
n=5i
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Wisual Inspeaction

n=50

Elecirical Tesiing at roeosm
D e A e

S-parameatar
n=50

.

Conired Linits
n=10

MoiSwre ResisTance TesTing -257T w857 for 2hrs.@90%
humidity. Increass o 95% humidicy and scak for dhes_ramp
tamp te 25T in 2hrs repeat for 10cycles and then soak -10°C
far Shrs

n=40

Elecirical Tesling at romm
emparatura

S-parameatear
n=5{

v

Wisual Inspaction

n=5{

|

Bake parts for 1 hr at
100°C n=d40

Controd LUnits
n=10

Electrical Tesiling at room
tempearature
S-paraneber

n=5{]

Continued
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Life Testing 150watts input 1007 base plate temperature Yisual Inspection
86 hre 3 in seres n=5 n=25

High Powar Tasi

i l

Wisual Inspeciion Mechanical Inspeciicn
n= 1 E n=25

' l

ST = Tﬂﬂ.lll‘bg A1 OO
termparatura Microsection 3 Test units and
S-parameater 1 control
n=6

'

Microssction 2 life, 1 high power and
1 control
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RoHs- Compliance

9. This product is RoHs-compliant with the EU RoHs 2.0 updates.

Test Results:
Description for specimen 1 Golden part w! black printing

AiboHS Directive 200290 EC

Test ltem(g) LInit Test Method [Heferenc ) Hesult MOL  Limit

Cadmium {Cd) mg/kg [EC 82321 : 2008, ICP-OES M. 2 100

Lead (Pk) mg/kg [EC 82321 : 2008, ICP-OES 22 2 1000

Mercury (Ha) mg/kg IEC 852321 2008, ICP-OES M.C. 2 1000

Hexavalent Chromium (Sl by mg/kg _ ; 2 1000

alkaline sxdraction [EC 62321 2008, LV-Yis MO

Sum of PEB= makg - MO - 1000
B:HBCDD & Phthalate(s)
Test ltemis) LI nit Test Method (Reference) Hesult MDOL
Hexabromocyelododecane (HECDD) gk EFA 3580C: 2007, GC-MS M.O 10
Dikutyl Phthalate (DBP) o [ ) EM14372: 2004, GC-MS M.D 0.003
Benzvlbutyl Phthalate (EEF) e [wifine ) EMN14372: 2004, GC-MS M.D 0003
Li-(2-ethylhexyl) Phthalate (DEHF) o [ ) EM14372 2004, GC-MS M. 0003
Mote

1. mgikg = ppm, 0.1% = 1000ppm
2 M.D. = Mot detected (< MDL)
3. MOL- Method Detection Limit



Gary Bisanz
Theta-j Associates Literature STAMP


