Thin-Film Directional Couplers

CP0603 High Directivity LGA Termination

TAVIAY '

GENERAL DESCRIPTION

ITF (Integrated Thin-Fil

m) TECHNOLOGY

The ITF LGA Coupler is based on thin-flm multilayer technology.
The technology provides a miniature part with excellent high frequency
performance and rugged construction for reliable automatic assembly.

The ITF Coupler is offered in a variety of frequency bands compatible
with various types of high frequency wireless systems.

APPLICATIONS

FEATURES

DIMENSIONS:
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e Mobile Communications e Inherent Low Profile
e Satellite TV Receivers e Self Alignment during Reflow
e GPS e Excellent Solderability 7{ W I o
e VVehicle Location Systems e | ow Parasitics
¢ Wireless LAN’s e Better Heat Dissipation L 1.60=0.10 A 0.25+0.05
e Operating/Storage Temp (0.063+0.004) (0.010+0.002)
-40°C to +85°C w 0.84+0.10 B 0.20+0.05
. (0.033+0.004) (0.008+0.002)
e Power Rating 3W RF Cont . DI60L000 s SO
(0.024+0.004) (0.002+0.002)
HOW TO ORDER
CP 0603 X *kkk X N TR
Style Size Type Frequency Sub Type Termination = Packaging Code
Directional Coupler 0603 (MHz) Code TR = Tape and Reel

QUALITY INSPECTION

Finished parts are 100% tested for electrical parameters and
visual characteristics. Each production lot is evaluated on a
sample basis for:

e Static Humidity: 85°C, 85% RH, 160 hours
e Endurance: 125°C, |, 4 hours

TERMINATION

Sn90Pb10 or Lead-Free Sn100 Nickel/Solder coating
compatible with automatic soldering technologies: reflow,
wave soldering, vapor phase and manual.

ORIENTATION IN TAPE
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L = LGA Sn90, Pb10

"N = LGA Sn100

**RoHS compliant

TERMINALS (Top View)
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COUPLING

Recommended Pad Layout Dimensions

| Not RoHS Compliant |

LEAD-FREE

LEAD-FREE COMPATIBLE
COMPONENT

4

RoHS

COMPLIANT

For RoHS compliant products,
please select correct termination style.

mm (inches)

1.10
| (0.043)

0.40 J
(0.016)

. 0.50_,]
(0.020)

e 1.75(0.069) ——
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*The recommended distance to the PCB Ground Plane is 0.254mm (0.010")
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Thin-Film Directional Couplers /A\V/)A( RF
CP0603 High Directivity LGA Termination

CP0603 - TYPE SELECTION CHART

Coupling vs. Frequency
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Frequency [GHz]

Intermediate coupling factors are readily available.
Please contact factory.
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Thin-Film Directional Couplers /A\V/)'( RF
CP0603 High Directivity LGA Type ’

Coupler P/N CP0603AxxxxAN CP0603AXxxxxANTR
Frequency | Coupling| I. Loss|Return | Directivity 0 loss 0
Application | o PN Band [dB] | max. | Loss | [dB]
. [MHz] [dB] | [dB] T e — &
o CPOGU3A0B36AN 824 - 849 200 025 | 28 g
CP0G03A08B1AN 869 - 894 19.7 025 | 28 8_20 = 1 _
o CP0G03A0902AN 890 - 915 19.4 025 | 27 £3 g
CP0G03A0947AN 935 - 960 19.0 025 | o1 2730 {B.Loss 2y
p— CP0G03A08I7AN 880 - 915 194 025 | 28 €2 3
CP0603A0942AN 925 - 960 19.0 025 | 27 23 . .
PDC CPOGO3AT441AN | 1429-1453 | 155 040 | 24 2 g2
— CPOGO3AI747AN | 1710-1785 | 14.0 050 | 22 3 o
CP0G03A1842AN | 1805-1880 | 135 050 | 22
o w50 T T @ .
PHP CPOGO3AT907AN | 1895-1920 | 13.2 050 | 22 08 6 24 S neney - 8 56 64
DECT CPOG03A1890AN | 1880-1900 | 13.2 050 | 22 quency
Wireless AN | CP0G03A2442AN | 2400-2484 | 115 075 | 20
CP0G03A3500AN | 3450-3550 | 8.6 1.3 17 2
- CP0G03A5000AN | 4950-5050 | _ 6.1 a7 13 14
CP0603A5500AN | 5450-5550 | 55 25 15 13
CPOG03AGOOAN | 5950 - 6050 5 3 116 13
Coupler P/N CP0603AxxxxBN CP0603AxxxxBNTR
Frequency | Coupling| I. Loss [Return | Directivity 0 0
Application Exa';{yles* Band [dB] | max. | Loss | [dB] H=
[MHz] [dB] | [dB] » ,
CPUG03A0836BN 824 - 849 230 020 |_ 31 _
AMPS CPOGO3AGBBTEN | 869-894 | 227 | 0.20 | a1 oo L—T"" |
o CP0603A0902BN 890 - 915 25 020 | 31 2E // S )
CP0G03A0947BN 935 - 960 22.0 020 | 30 2% 52 1 2
p— CP0603A0897BN 880- 915 25 020 | 31 &8 4
CP0603A0942BN 925 - 960 220 020 | 30 EXl 6
PDC CPOG03AT441BN | 1429-1453 | 185 025 | 27 £8
— CPOG03AT747BN | 1710-1785 | 17.0 025 | 25 3 wl s
CP0G03A1842BN | 1805-1880 | 164 025 | 25
- CPOG03A1830BN__ | 1850-1910 | 162 025 | 25
CP0G03AT960BN | 1930-1990 | 16.0 025 | 24 21 -50 -10
PHP CPOGO3AT907BN | 1895-1920 | 16.1 025 | 25 08 6 24 82 4.0 4.8 56 64
DECT CPOGO3AT890BN | 1880-1900 | _16.2 025 | 25 Frequency [GHz]
Wireless AN | CP0603A2442BN__ | 2400- 2484 | 14.2 035 | 23
CP0G03A3500BN | 3450-3550 | 11.2 0.6 20 20
- CP0G03A5000BN__ | 4950-5050 | 8.4 11| 167 17
CP0603A5500BN | 5450- 5550 | 7.8 14 | 157 16
CPOB03AGOOOBN | 5950 - 6050 | 7.2 16 15 15
Coupler P/N CP0603AxxxxCN CP0603AXXXXCNTR
P/N Frequency | Coupling| I. Loss [Return | Directivity]| = —— 0
Application By Band [dB] max. | Loss [dB] )
P [MHz] [dB] | [dB] 10 | Goupling 20
. CPOGUSAOB36CN 824 - 849 5.2 035 | 23 "
CPOB03A0881CN 869 - 894 15.0 035 | 23 & 20 |t 40
- CP0B03A0902CN 890 - 915 14.7 035 | 23 1 oy
CP0OB03A0947CN 935 - 960 14.3 040 | 22 23 R 'y
- CPOBO3A0BI7CN 880 - 915 14.7 035 | 23 €8 &
CP0603A0942CN 925 - 960 14.3 040 | 22 95 oL 0 =
PDC CPOBO3AT441CN__ | 1429-1453 | 11.0 070 | 19 g2
- CPOBO3A1747CN__ | 1710-1785 | 95 080 | 18 g = 100
CPOB03A1842CN__ | 1805-1880 | 9.0 090 | 17
— CPOGO3A1880CN__ | 1850-1910 | 8.8 090 | 17 0 2
CPOGO3A1960CN__ | 1930-1990 | 85 1.00 | 17 2 o8 o oa a2 . o oo od
PHP CP0B03A1907CN | 1895-1920 | 8.8 090 | 17
DECT CPOGO3AT890CN__| 18801900 | 8.8 090 | 17 Froquency [GHz)
Wireless AN | CP003A2442CN__ | 2400-2484 | 7.0 140 | 15
CPOB03A3500CN | 3450-3550 | 4.8 20 23 20
Wi CPOG03AS000CN__ | 4950-5050 | 3.0 36 21 17
CPOB03AS500CN | 5450- 5550 | 3.0 40 | 206 16
CPOBO3AGO0OCN | 5950- 6050 | 25 45 | 205 16

Important: Couplers can be used at any frequency within the indicated range.
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Thin-Film Directional Couplers

CP0603 High Directivity LGA Type

TAVIAY '

Coupler P/N CP0603AxxxxDN

Frequency | Coupling| I. Loss [Return | Directivity
Application | ¢ PR . Band [dB] | max. | Loss | [dB]
[MHZ] [dB] | [dB]
AMPS CP0603A0836DN 824 - 849 22.0 0.25 31
CP0603A0881DN 869 - 894 21.8 0.25 30
GSM CP0603A0902DN 890 - 915 21.3 0.25 30
CP0603A0947DN 935 - 960 21.0 0.30 30 30
E-GSM CP0603A0897DN 880 - 915 21.3 0.25 30
CP0603A0942DN 925 - 960 21.0 0.30 30
PDC CP0603A1441DN 1429 - 1453 17.7 0.40 27
PCN CP0603A1747DN 1710 - 1785 16.0 0.40 25
CP0603A1842DN 1805 - 1880 15.4 0.40 25
PCS CP0603A1880DN 1850 - 1910 15.2 0.40 24
CP0603A1960DN 1930 - 1990 15.0 0.40 24 25
PHP CP0603A1907DN 1895 - 1920 15.2 0.40 24
DECT CP0603A1890DN 1880 - 1900 15.2 0.40 24
Wireless LAN CP0603A2442DN 2400 - 2484 8% 0.55 22
CP0603A3500DN 3450 - 3550 10.1 0.66 253 20
WiFi CP0603A5000DN 4950 - 5050 7.8 117 211 18
CP0603A5500DN 5450 - 5550 6.8 1.39 19.9 18
CP0603A6000DN 5950 - 6050 6.3 1.64 18.8 17
Coupler P/N CP603AxxxxEN
Frequency |Coupling| I. Loss|Return|Directivity|
Application Exa';{r)‘les* Band [dB] | max. | Loss | [dB]
[MHZz] [dB] | [dB]
AVPS CPO603A0836EN 824 - 849 25.8 0.20 32
CP0603A0881EN 869 - 894 253 0.20 32
GSM CPO603A0902EN 890 - 915 25.0 0.20 32
CPO603A0947EN 935 - 960 24.7 0.20 3
E-GSM CP0603A0897EN 880 - 915 26.0 0.20 32
CPO603A0942EN 925 - 960 24.7 0.20 3
PDC CP0603A1441EN 1429 - 1453 22.0 0.25 28 21
PCN CP0603A1747EN 1710 - 1785 19.5 0.30 26
CPO603A1842EN 1805 - 1880 19.0 0.30 26
PCS CP0603A1880EN 1850 - 1910 18.8 0.30 26
CP0603A1960EN 1930 - 1990 185 0.30 26
PHP CPO603AT907EN 1895 - 1920 18.7 0.30 26
DECT CP0603A1890EN 1880 - 1900 18.8 0.30 26
Wireless LAN CP0603A2442EN 2400 - 2484 17.0 0.40 24
CPO603A3500EN 3450 - 3550 13.2 0.5 18 20
WiFi CPO603A5000EN 4950 - 5050 10.7 0.9 13 16
CP0603A5500EN 5450 - 5550 10.2 1.2 12 15
CP0603A6000EN 5950 - 6050 9.7 14 12 14
Coupler P/N CP603AxxxxFN
Frequency | Coupling| I. Loss |Return| Directivity]|
Application ExaFrzyles* Band [dB] max. | Loss [dB]
[MHZ] [dB] | [dB]
AMPS CP0603A0836FN 824 - 849 31.2 0.20 32
CP0603A0881FN 869 - 894 30.8 0.20 32
S CP0B03A0902FN 890 - 915 30.5 0.20 30
CP0603A0947FN 935 - 960 30.2 0.20 30
E-GSM CP0603A0897FN 880 - 915 305 0.20 30
CP0B03A0942FN 925 - 960 30.2 0.20 30
PDC CP0603A1441FN 1429 - 1453 27.0 0.25 28 12
PCN CP0603A1747FN 1710 - 1785 25.0 0.25 27
CP0BO3A1842FN 1805 - 1880 26.5 0.25 27
PCS CP0603A1880FN 1850 - 1910 24.3 0.25 27
CP0603A1960FN 1930 - 1990 24.0 0.25 28
PHP CP0BO3A1907FN 1895 - 1920 242 0.25 27
DECT CP0603A1890FN 1880 - 1900 24.2 0.25 27
Wireless LAN CP0603A2442FN 2400 - 2484 215 0.25 25
CP0BO3A3500FN 3450 - 3550 17.8 0.33 20.0 13
WiFi CP0603A5000FN 4950 - 5050 15.4 062 | 14.86 12
CP0603A5500FN 5450 - 5550 14.8 0.86 | 13.58 12
CP0B03AG000FN 5950 - 6050 14.3 1.02 | 12.58 1

Important: Couplers can be used at any frequency within the indicated range.
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Coupling, Return Loss,
Isolation, [dB]

Coupling, Return Loss,
Isolation, [dB]

Coupling, Return Loss,
Isolation, [dB]
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Thin-Film Directional Couplers /A\V/)'( RF
CP0603 High Directivity LGA Type ’

Coupler P/N CP603AxxxxGN CP0603AXxxxxGNTR
Frequency | Coupling| I. Loss |Return | Directivity| T Loss °
Application | ¢ PR . Band [dB] | max. | Loss | [dB]
[MHZ] [dB] | [dB] -10 -4
AVPS CP0603A0836GN 824 - 849 34.2 0.20 30 g
CP0603A0881GN 869 - 894 33.8 0.20 30 S -20 8
GSM CP0603A0902GN 890 - 915 33.6 0.20 30 € g R.Loss E
CP0603A0947GN 935 - 960 332 0.20 29 -E & -30 e 12 ¢
- CP0603A0B97GN 880 - 915 336 020 | 30 C2  Fouping S
CP0603A0942GN 925 - 960 332 0.20 29 250 16
PDC CP0603A1441GN 1429 - 1453 30.0 0.25 25 13 s 2
— CPOBO3A1747GN | 1710-1785 | 285 025 | 24 & = 20
CP0603A1842GN 1805 - 1880 28.0 0.25 24
PCS CP0603A1880GN 1850 - 1910 21.7 0.25 24 0 o
CPO603A1960GN | 1930-1990 | 27.5 025 | 23 08 1o oa 22 . s a6 s
PHP CPOBO3A1907GN | 1895-1920 | 27.6 025 | 24 Frequency [GHz]
DECT CP0603A1890GN 1880 - 1900 21.7 0.25 24
Wireless LAN CP0603A2442GN 2400 - 2484 25.5 0.25 22
CP0603A3500GN 3450 - 3550 21.6 0.31 20 13
WiFi CP0603A5000GN 4950 - 5050 19 0.39 16 12
CP0603A5500GN 5450 - 5550 18.5 0.57 15 12
CP0603A6000GN 5950 - 6050 18.0 0.74 14 11
Coupler P/N CP603AxxxxHN CP0603AXxxxHNTR
P/N Frequency |Coupling| I. Loss |Return | Directivity| 0 — 0
Application * Band [dB] max. | Loss [dB] ’
Examples [MHz] [@B] | [dB] o - [, o
AVIPS CP0603A0836HN 824 - 849 17.3 0.30 26 & =
CP0603A0881HN 869 - 894 17.0 0.30 25 § _ g | _— ] _
GSM CP0603A0902HN 890 - 915 16.7 0.30 25 c@-20 g -20 .%.
CP0603A0947HN 935 - 960 16.3 0.35 25 26 ‘E :—' 2
p— CPOGO3A0BI7HN | 880-915 | 170 | 035 | 25 25 [Rros= 08
CP0603A0942HN 925 - 960 16.3 0.35 25 2 % -
PDC CP0603A1441HN 1429 - 1453 13.0 0.55 22 'T:-} 2
PCN CP0603A1747HN 1710 - 1785 114 0.75 20 S Ht+— -40
CP0603A1842HN 1805 - 1880 11.0 0.75 20
PCS CP0603A1880HN 1850 - 1910 10.8 0.75 19 0 50
CPOBO3AT960HN | 1930-1990 | 105 | 075 | 19 24 e 16 24 a2 " e a6 s
PHP CPOGO3ATO07HN | 1895-1920 | 107 | 075 | 19 Frequency [GHz]
DECT CP0603A1890HN 1880 - 1900 10.8 0.75 19
Wireless LAN CP0603A2442HN 2400 - 2484 8.8 1.00 17
CP0603A3500HN 3450 - 3550 5.9 1.48 25 21
WiFi CP0603A5000HN 4950 - 5050 44 2.59 22 18
CP0603A5500HN 5450 - 5550 4 2.95 22 17
CP0603A6000HN 5950 - 6050 315 3.37 21 17
Coupler P/N CP603AxxxxMN CP0603AXxxxMNTR
Frequency | Coupling| I. Loss |Return| Directivity]| 0 0
Application ExaFrzyles* Band [dB] | max. | Loss [dB] - Loss
[MHZz] [dB] | [dB] -10 -2
AVPS CP0603A0836MN 824 - 849 24.2 0.20 33 g i L=
CP0603A0881MN 869 - 894 23.8 0.20 32 g 20 Cotwling e -4
GSM CP0603A0902MN 890 - 915 23.4 0.20 32 g @ // 'g‘
CP0603A0947MN 935 - 960 23.2 020 | 32 23 2% 00| = 5
— CPOB03A0BI7MN | 880 - 915 234 020 | 32 €5 [T 2
CPOB03A0942MN | 925-960 | 232 020 | 32 5E -
PDC CP0603A1441MN 1429 - 1453 20.0 0.25 28 a2
PCN CP0603A1747MN 1710 - 1785 18.4 0.25 27 g 50 0
CP0603A1842MN 1805 - 1880 18.0 0.25 26
PCS CP0603A1880MN 1850 - 1910 17.8 0.25 26 . 2
CPOBO3AT960MN | 1930-1990 | 175 | 025 | 26 20 Y " T
PHP CP0603A1907MN 1895 - 1920 17.7 0.25 26 F GH
DEGT CPOBO3ATB90MN | 1880-1900 | 17.8 | 025 | 26 requency [GHz]
Wireless LAN CP0603A2442MN 2400 - 2484 15.6 0.35 24
CP0603A3500MN 3450 - 3550 12.8 0.58 18 20
WiFi CP0603A5000MN 4950 - 5050 10.2 1.0 15 16
CP0603A5500MN 5450 - 5550 9.7 1.2 15 14
CP0603A6000MN 5950 - 6050 8.9 15 13.5 9

Important: Couplers can be used at any frequency within the indicated range.
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Thin-Film Directional Couplers

CP0603 High Directivity LGA Type

TAVIAY '

Coupler P/N CP603AxxxxLN

Frequency | Coupling| I. Loss [Return | Directivity
Application | ¢ PR . Band [dB] | max. | Loss | [dB]
[MHZ] [dB] | [dB]
AMPS CP0603A0836LN 824 - 849 26.89 0.08 325
CP0603A0881LN 869 - 894 26.55 0.08 322
GSM CP0603A0902LN 890 - 915 26.2 0.09 319 18
CP0603A0947LN 935 - 960 25.87 0.09 315
E-GSM CP0603A0897LN 880 - 915 26.2 0.09 319
CP0603A0942LN 925 - 960 25.87 0.09 315
PDC CP0603A1441LN 1429 - 1453 22.31 0.12 28.1 175
PCN CP0BO3A1747LN 1710 - 1785 20.51 0.15 26.4
CP0603A1842LN 1805 - 1880 20.03 0.15 26
PCS CP0603A1880LN 1850 - 1910 19.87 0.16 26
CP0603A1960LN 1930 - 1990 19.57 017 255 16.5
PHP CP0603A1907LN 1895 - 1920 19.77 0.16 25.7
DECT CP0603A1890LN 1880 - 1900 19.87 0.16 25.8
Wireless LAN CP0603A2442LN 2400 - 2484 17.7 0.22 239
CP0603A3500LN 3450 - 3550 14.85 0.56 20.6 16
WiFi CP0603A5000LN 4950 - 5050 124 0.95 17.8 11
CP0603A5500LN 5450 - 5550 11.83 1.2 171 9
CP0603A6000LN 5950 - 6050 11.08 1.33 15.9
Coupler P/N CP603AxxxxKN
Frequency |Coupling| I. Loss|Return|Directivity|
Application Exaf;{gles* Band [dB] | max. | Loss | [dB]
[MHZ] [dB] | [dB]
AVPS CP0603A0836KN 824 - 849 18.5 0.14 30
CP0603A0881KN 869 - 894 18.1 0.14 29 26
GSM CP0603A0902KN 890 - 915 17.6 0.15 29
CP0603A0947KN 935 - 960 17.3 0.15 29
E-GSM CP0603A0897KN 880 - 915 17.9 0.147 29 25
CP0603A0942KN 925 - 960 17.6 0.15 29
PDC CP0603A1441KN 1429 - 1453 14 0.27 25
PCN CP0603A1747KN 1710 - 1785 124 0.36 23
CP0603A1842KN 1805 - 1880 12 0.39 225
PCS CP0603A1880KN 1850 - 1910 11.8 04 22 24
CP0603A1960KN 1930 - 1990 11.4 0.44 22
PHP CP0603A1907KN 1895 - 1920 115 0.43 22
DECT CP0603A1890KN 1880 - 1900 11.7 0.41 22
Wireless LAN CP0603A2442KN 2400 - 2484 9.7 0.6 19 23
CP0603A3500KN 3450 - 3550 7.2 1.15 15 19
WiFi CP0603A5000KN 4950 - 5050 47 215 15
CP0603A5500KN 5450 - 5550 4.2 25 17 13
CP0603A6000KN 5950 - 6050 37 2.8 19

Important: Couplers can be used at any frequency within the indicated range.
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Coupling, Return Loss,

Coupling, Return Loss,

Isolation, [dB]

Isolation, [dB]
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Thin-Film Directional Couplers

JAVIAY '

CP0402 / CP0603 High Directivity Couplers Test Jigs

GENERAL DESCRIPTION

These jigs are designed for testing the CP0402 and CP0O603
High Directivity Couplers using a Vector Network Analyzer.
They consist of a dielectric substrate, having 50Q microstrips
as conducting lines and a bottom ground plane located at a
distance of 0.254mm (0.010") from the microstrips.

The substrate used is Neltec’s NH9338ST0254C1BC.

MEASUREMENT PROCEDURE

When measuring a component, it can be either soldered or
pressed using a non-metallic stick until all four ports touch
the appropriate pads. Set the VNA to the relevant frequency
band. Connect the VNA using a 10dB attenuator on the jig

Place the coupler on the measurement jig as follows:
Termination (Coupler) =» Connector 3 (Jig)

Input (Coupler) =» Connector 1 (Jig)
Output (Coupler) =» Connector 2 (Jig)

To measure I. Loss connect:

The connectors are SMA type (female), ‘Johnson Components
Inc.” Product P/N: 142-0701-841.

Both a measurement jig and a calibration jig are provided.

The calibration jig is designed for a full 2-port calibration, and
consists of an open line, short line and through line. LOAD
calibration can be done by a 5000 SMA termination.

terminal connected to port 2. Follow the VNA's instruction
manual and use the calibration jig to perform a full 2-Port
calibration in the required bandwidths.

Coupling (Coupler) =» Connector 4 (Jig)

Connector 1 (Jig) =» Port 1 (VNA) Connector 3 (Jig) =» 500
Connector 2 (Jig) =» Port 2 (VNA) Connector 4 (Jig) =» 500

To measure R. Loss and Coupling connect:
Connector 1 (Jig) =» Port 1 (VNA) Connector 3 (Jig) =» 500
Connector 2 (Jig) = 50Q Connector 4 (Jig) =» Port 2 (VNA)

To measure Isolation connect:
Connector 1 (Jig) =» 500 Connector 3 (Jig) =» 500
Connector 2 (Jig) =» Port 1 (VNA) Connector 4 (Jig) =» Port 2 (VNA)

Measurement Jig Calibration Jig

uConnector 1 Short Line u
to GND.
898080 838559 33898 g Connector
000000 000000 000000 000000
635355 838383 gg0000 888888 Johnson
Connector 2 = |z P/N 142-0701-841
»
:[ j: :[ OPEN j:
TH
Connector 4 SRy Q0000 Open (ST 00000 Load &
000000 8885560 H 800000 588088 ThrOU h
000000 000000 L|ne 000000 000000 g
359350 3333883 355839 333333
Load &
Connector 3 Through
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