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W P2250CC LTCC Hybrid Coupler IRJ 5

1. Description

1-1. Part number: RCP2250C03

Mo dgi Name
/

/

Signal Pad /

Identification Mark.

GND Via

Signal Via

1-2. Features
- Hybrid Coupler 3dB, 90°
- Surface mount type
- Suitable for operation frequency 2100~2400MHz
- RoHS compliance
- High stability in temperature and humidity for LTCC base
- Low loss for Silver(Ag) conductor
- Miniature size and high power capability
- Lead-free alloy solderable
- Thermal expansion corresponding with common substrate

2. Electrical Specification

Freq. Amplitude Balance Isolation Insertion Loss
(MHz) max (dB) min (dB) max (dB)
2100-2400 +0.25 -20 -0.5
VSWR Phase Power Capacity Operating Temp.
Max (degrees) Avg. (Watt) (C)
1.2 90+ 3.0 20 -55t0 +125

RN2 Technologies Co., Ltd.
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Fzchz 0CO LTCC Hybrid Coupler IRJ 5

3. Mechanical Specification

3-1. Outline Dimension

SIGNATURE
PROJECTION NO| DATE REVISION & DESCRIPTION  ‘xiviewen! CHECKED
1 | 2009.0420 New-Drawing
| —] >
\ —
3
\
\
s o L GO " xes
- ‘ 005015 JLSOiO‘OB —
-~ RCP2250C03 |
0.80+0.08]
| 080E0.08 3002008
13.000.08
Note.
1. SMD-type, Ceramic Base.
2. Inner signal circuits : Silver(Ag) conductor
3. Surface plating : Gold(Au) finished
4. Tolerance is not cumulative.
UNIT | TOTAL |
NO. DESCRIPTION QUANTITY
SCALE | 1 / 1
TITLE C size-Outline RN2 DWG NO. 09-0420-01
SIZE | A4 | DIMENSION | mm
3-2. Weight

- 0.15 Grams typical

284-2 Galgot-ri, Jinwi-myeon, Pyeongtaek-si, Kyunggl -do, 451-862, KOR
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LTCC Hybrid Coupler

4. Port Configuration

4715

IRI.

Portl Port2
|
RCP2250C03
Port3 Port4
Configuration Port 1 Port 2 Port 3 Port 4
Coupling Output
Case 1. Input Isolated ) .
-3dB, 0 -3dB, -90
Output Coupling
Case 2. Isolated Input R )
-3dB, 90 -3dB, 0
Coupling Output
Case 3. . i Input Isolated
-3dB, 0 -3dB, 90
Output Coupling
Case 4. Isolated Input
-3dB, 90° -3dB, 0°

* Once Port 1 is determined, the other three ports are defined automatically.

5. Schematic Drawing

Portl

Port3

RN2 Technologies Co., Ltd.
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LTCC Hybrid Coupler

R

6. Typical Performance Data (25C)
Freq. | Coupling | Out IL | Amp.Bal. | Isolation Phase Return Loss [dB]
[MHz] | [dB] | [dB] | [dB] [dB] [dB] [degree] | S11 S22 S33 S44
2100 -3.20 -3.46 -0.17 +0.13 -28.50 -90.61 -36.36 | -35.7 | -39.22 | -30.44
2120 -3.19 -3.47 -0.17 +0.14 -28.83 -90.62 -38.3 | -36.25 | -41.16 | -30.97
2140 -3.19 -3.47 -0.17 +0.14 -29.17 -90.66 -40.83 | -36.52 | -42.98 | -31.47
2161 -3.19 -3.48 -0.17 +0.15 -29.45 -90.71 -44.56 | -36.42 | -43.45 | -31.92
2180 -3.19 -3.48 -0.18 +0.14 -29.66 -90.77 -49.48 | -35.97 | -42.30 | -32.23
2200 -3.20 -3.49 -0.18 +0.15 -29.73 -90.84 -53.77 | -35.18 | -40.12 | -32.42
2220 -3.20 -3.50 -0.18 +0.15 -29.75 -90.89 -47.87 | -34.11 | -37.93 | -32.51
2240 -3.20 -3.50 -0.19 +0.15 -29.68 -90.94 -43.1 | -33.04 | -36.01 | -32.44
2250 -3.20 -3.51 -0.19 +0.15 -29.60 -90.94 -41.24 | -32.51 | -35.23 | -32.36
2260 -3.20 -3.51 -0.19 +0.15 -29.52 -90.94 -39.83 | -31.96 | -34.46 | -32.22
2280 -3.21 -3.51 -0.20 +0.15 -29.35 -90.96 -37.23 | -30.95 | -33.10 | -31.85
2300 -3.22 -3.51 -0.20 +0.14 -29.02 -91.01 -35.2 | -30.11 | -31.94 | -31.37
2320 -3.23 -3.50 -0.20 +0.14 -28.66 -91.09 -33.54 | -29.29 | -30.91 | -30.8
2340 -3.24 -3.50 -0.21 +0.13 -28.24 -91.15 -32.14 | -28.57 | -29.98 | -30.19
2360 -3.25 -3.50 -0.21 +0.13 -27.78 -91.27 -30.98 | -27.85 | -29.11 | -29.58
2380 -3.25 -3.50 -0.21 +0.12 -27.32 -91.33 -29.88 | -27.12 | -28.26 | -28.99
2400 -3.27 -3.50 -0.22 +0.12 -26.88 -91.35 -28.92 | -26.44 | -27.47 | -28.38

* |L data is excluding PCB and Connector Loss ( 2.25 GHz = 0.15dB )

RN2 Technologies Co., Ltd.
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LTCC Hybrid Coupler R-I 5

7. Operation Temperature Curve (a)
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LTCC Hybrid Coupler R-I 5

8. Operation Temperature Curve (b)
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LTCC Hybrid Coupler

9. Test Method

Network Analyzer

=1 =1 =19 =1

ol

1 2
3 4

- Refer to ‘Case 1’ of “4. Port Configuration’ on page 4
- Have the network analyzer calibrated properly.

- Measure the data of Coupling through port 1 to port 3. (S31)

- Measure the data of Transmission through port 1 to port 4. (S41)

- Measure the data of Isolation through port 1 to port 2. (S21)
- Calculate the Insertion Loss and Amplitude Balance of coupler on the below power method

8/15

C

formula.
S-Parameter[dB] Power Method[dB]
- Pou
Coupling S31 10 - log .
- P
Transmission Loss S41 10 - log 5
H PiSO
Isolation S21 10 - log 5

n

Insertion Loss

Pcou + Pout

Amplitude Balance

10-log VD
2

+P

out

Phase Balance

Phase(531) — Phase(541)

Pin

: Power of Input Port

Pout : Power of Output Port

RN2 Technologies Co., Ltd.

1S09001, 1SO14001 Certified

284 2 Galgot-ri, Jinwi- myeon Pyeongtaek si, Kyunggl do 451 862, KOREA
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Peou : Power of Coupling Port Piso : Power of Isolated Port
10. Measurement board layout
PROJECTION No. DATE | REVISION & DESCRIPTION | JIGNATLRE
1 | 2008.11.14 New - Drawing
‘ ] 2
| —
3
\
|
; 20.00+0.10
i 0.53%0.10

17.00+0.10

R0.25£0.10/

Through Via
for connecting
Bottom to GND

|
0.74%0,10 |
Signal(50ohm) Line i

\

NOTE. Signal line width is shown for the conditions of;
1. FR-4 board

2. Dielectric contance 4.4

3. Board thickness 0.4mm

4. Copper thickness 1/2 oz.

UNIT |[TOTAL| PERUNIT | TOTAL
No. DESCRIPTION QUAI\‘ITITY ‘
SCALE 1/1

SIZE Ad DIMENSION mm

TITLE | C size Coupler-Measuremnet Board Outline | RN2 DWG No. 08-1114-02

RN2 Technologies Co., Ltd.  284-2 Galgot-ri, Jinwi-myeon, Pyeongtaek-si, Kyunggl -do, 451-862, KOR
Tel: +81(31)376-5400 Fax: +81(31)376-9
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gchz 0CO LTCC Hybrid Coupler IRJ 5

11. Recommended PCB layout and Solder mask pattern

PROJECTION No. DATE |  REVISION & DESCRIPTION |, ~OHATURE
1 | 2081112 New - Drawing
| 1

Solder Area('B")

Solder Area('A")
} Coupler Outline
| Top-GND
\
50ohm }
Signal Line ‘
\
\
NOTE.
1. Test Solder Cream : SAC-305 (Alpa Metal)
2. Lead Free Solder Alloy : Sn/Ag/Cu Ratio Of 96.5/3.0/0.5
3. Solder Area ('A") Demension : 0.88 mm by 0.74 mm
4. Solder Area ('B') Demension : 1.74 mm by 0.4 mm
UNIT |TOTAL| PERUNIT | TOTAL
No. DESCRIPTION QUANTITY
SCALE
TITLE C 5|ze Recommended Solder Quantity RN2 DWG No. 08-1112-01 W /W
Area SIZE | A4 |DIMENSION —mm

RN2 Technologies Co., Ltd.  284-2 Galgot-ri, Jinwi-myeon, Pyeongtaek-si, Kyunggl -do, 451-862, KOR
Tel: +81(31)376-5400 Fax: +81(31)376-C
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P2250C03 LTCC Hybrid Coupler IRJ 5

12. Reflow profile

Temp.[T]
300
260
200
150
100
50
30 60 90 120 150 180 210 240 270
Time [sec]
Ramp Up Pre-Heating Peak Soaking
Temp.[C] T1:160+5C T2:180+5C T4:260+5C T3:230+5C
Time [sec] t1:60+5sec t2:100+15sec t3:30+5sec t4:60+10sec

RN2 Technologies Co., Ltd. 284 2 Galgot-ri, Jinwi- -myeon, Pyeongtaek i, Kyunggl do 451 862, KOREA

1S09001, 1SO14001 Certified
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13. Using note for LTCC Couplers

I. Be careful when transporting

A

Excessive stress or shock may make products broken or cracked due to the nature of
ceramics structure.

B. The products cracked or damaged on terminals may have their property changed.

Il. Be careful during storage

A

B.
C.
D

Store the products in the temperature of -55 ~ 125C

Keep the humidity at 45 ~ 75% around the products.

Prevent corrosive gas (Cl,, NH3, SOx, NOx, etc.) from contacting the products.

It is recommended to use the products within 6 months of receipt. If the period exceeds
6 months, solderability may need to be verified.

I11. Be careful when soldering

A

w

m

All the ground terminals, IN and OUT pad of coupler should be soldered on the ground
plane of the PCB.

Products may be cracked or broken by uneven forces from a claw or suction device.
Mechanical stress by any other devices may damage products when positioning them on
PCB.

A dropped product is recommended not to be used.

Soldering must be carried out by the condition of specification sheet.

Any couplers which are de-soldered from PCB should not be used again.

RN2 Technologies Co., Ltd.  284-2 Galgot-ri, Jinwi-myeon, Pyeongtaek-si, Kyunggl do 451 862, KOREA

1S09001, 1SO14001 Certified
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14. Packaging

SIGNATURE

PROJECTION No.| DATE REVISION & DESCRIPTION REVIEWED! CHECKED
1 |2008.11.14 New Drawing
1 )
| ] ;
| | Pe=2£0.1 . T
N 0 2 e o e e A i
(Y T YT TV Y7 7|7 I .
[ T Fel T [T I——H< - | I
T)LJLJ;LJLJLJ} TEE
A A [
P=8+0.1 }(—B'
‘ ‘ M_Tw‘ ‘ ‘ SECTION B-B'
T T T T T T
SECTION A-A'
Em
_ Feed Direction
¢ 330
330 $330 &
'7* A0 5.25+0.10| E 1.75+0.10
BO 6.75+0.10 | F 7.50+0.10
Starndard Packaging Quantity : 4,000 PCS / Reel DO| 155+0.05 |T] 0.4040.05
AInaara rackaging Kuantiyy - < ko] 1.95+0.10 |w| 16.0+0.30
No. DESCRIPTION e
. . . . SCALE | 1 /1
TITLE | C-Size Packaging Dimension ~ RN2 DWG No. 08-1114-04
SIZE A4 Dimension mm

RN2 Technologies Co., Ltd.  284-2 Galgot-ri, Jinwi-myeon, Pyeongtaek-si, Kyunggl -do, 451-862, KOR
Tel: +81(31)376-5400 Fax: +81(31)376-9

1S09001, 1SO14001 Certified
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15. Environmental Reliability

ITEM PROCEDURE REQUIREMENTS/RESULT

1. One Cycle : 30 min
Stepl: 125 £ 5 °C for 15 min

Temperature ] o
Step2: -55 £ 5 °C for 15 min 1. Meet the electrical Specification

Cycle

2. Approach high or low temperature in 10 seconds after test
(Thermal Shock)

3. Number of Cycles : 100

4. Normal temperature for 1 hour

1. More than 85% of the I/O

Solderability 1. Solder : 230 + 5°C for 5+ 1 sec. electrode pad shall be covered with
solder.
i 1. Temperature : 100 + 2 °C 1. Meet the electrical Specification
Heat Resistance ]
2. Duration : 96 + 2 hours after test
Low Temp. 1. Temperature : -55+ 5 °C 1. Meet the electrical Specification
Resistance 2. Duration : 24 + 2 hours after test
1. Frequency: 5~ 15MHz
o i 1. No appearance damage
Vibration 2. Acceleration : 10g . o
) ] ) ) ) 2. Meet the electrical Specification
Resistance 3. Sweep Time: 0.1 oct/min, 15min/axis
) o after test
4. Axis : X, Y and Z direction
1. One Cycle :
Stepl:increase Temperature -25~65°C for 2hours with
humidity 85%
Humidity Step2:Maintain for 4 hour after increasing 1. Meet the electrical Specification
Resistance Humidity 90% to 95% after test

Step3: Decrease Temperature 65°C to 25°C
2. Number of Cycles : 10

3. Maintain for 3hour after decreasing temperature -10°C

) 1. No appearance damage
1. Dropped onto hard wood from height of 50 cm for 5 ) o
Drop Shock ) o o 2. Meet the electrical Specification
times; each X, y and z direction except 1/O direction. frer test
after tes

RN2 Technologies Co., Ltd.  284-2 Galgot-ri, Jinwi-myeon, Pyeongtaek-si, Kyunggl do 451 862 KOREA
Tel: +81(31)376-5400 Fax: +81(31)376-9151 Ema
OIN (Ceramic Powder / Green Sheet / Component / Substrate)

1S09001, 1SO14001 Certified
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16. RoHS test result

- RN2 Technologies warrants and represents as follows.

Test Report MoO. Fe30501LF-CTSGPOG-16067 Date: June 29, 2006 Page 2 of 3

Sample Mao. - GP0a-18007 001

Sample Description : LTCC COUPLER

Siylelliem Mo. - MIA

Comments - Materials are ceramics, Ag

Hegwy etais
Tast hems unit Tt Mathod MOL Resulis
Cagmium(Cd) Mg US ERA 30508[1596), US ERA SDIDS(1936), ICF 0.5 D
Lead (P L US EPA 30508(1596), US EPA SD10S(1936). ICF 5 D
Mercury (Hg) FIGRg US SPA 3052(1936), US SPA E010E({1985), ICP z H.D.
Hesxayalant Choomium [Cr Wi mgiig US ERA 3050A{159E), LS EPA T136A(1932) UV i ND

Flame Retardants-PABsPEDES
Test hema Linit Test Mathod MDL Resulis
Monooromooiphiznyl mgkg LIS EPA 35400, GCMS ] HID.
DIbsomatiphenyl Mg US EPA 3540C, GTIMS 5 N
Trisromobiphenyl mg'kg S EPA 35400, GOMAS 5 N.D
Tetrabromobighenyl mg/Eg LIS EPA 25400, GCIMS 5 N.D
Penabromoipheny! mgig US EP# 3540C, SCIMS s MO
Hexabromaobighenyl Mg US ERA, 3540C, GOIMS 5 ND
Heptabromabiphenyl mg'Eg S EPA 35400, GCMS 5 N.D
Cetanromonigheny! mg/kg S EPA 3540C, GOIMS & N.D
Monatromoblphenyl mgkg S EPA 35400, GOMS 5 H.D.
Decabromabighenyl Mg US EPA 35400, GCMS 5 ND
Monooromodiphenyl esner migkg S EP# 3540C, SCIMS g N.D
Dibromodiphenyl ether mgEg LIS EPA 35400, GOMS 5 H.D
Triroemodlphenyl ethsr mgkg IS EPA 35400, GCIMS ] HID.
Tetrabromadiphany ether Mg US EPA 3590C, GTIMS 5 ND
Pardanromodiphenyi esher g LS EPA 35400, GOMMS 5 M.D
Hexabromaodiphenyl ether MGG US EPA 3540C, GCIMS 5 H.D
Heptabromagiphenyl ether Mg US EPA 35400, GG 5 H.D.
Cotanremodiphenyl emer g LS EPA 35400, GOMMS 5 N
Monabromodlphenyl esher kg US EPA 35400, GOMS 3 MO
Decabromodigheny! ether Mg US EP# 3540C, SCIMS s MLD.

MOTE: (1) M.D. = Not detected (<KDL)
12} pem = mglkg
13) MOL = Method Detection Limit
4] - = Mo regulation
(5] ™" = Quaitatve analysis (Mo Uinet)
(6] Megatve = Undateciable | Positive = Detectabis

Tha Tt Fapsd o méued by the Comping sdbest © s Demaiel Cosdlones of Secvca panted oveilesl ARashchn o dess 16 58 bniabons of by, nds=nilca®on anml
s osal ssues delined themn The sesuls shesh n s tesl seport isfed aily % Hie sarrgde () s uskss oheiwen swisd Ths Tesl Mese® cannsd ba sepeordocad srcsp!
in il withear peor wiilen perrmossscn of de Cemgary
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