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Multilayer Baluns, HHM Series

HHM1710D1  For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
50Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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0
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0 
to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 2400 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1711D1  For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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0
to
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0 
to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 2400 to 2500 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1712D1  For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
150Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 2400 to 2500 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1713D1  For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARCTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 2400 to 2500 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1720A1  For EGSM

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 880 to 960 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.4dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1726L1  For PDC800/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARCTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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0
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0 
to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 893 to 958 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±15deg
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1731A2  For DCS/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm
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to
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Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 1710 to 1880 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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Multilayer Baluns, HHM Series

HHM1732B1  For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

Unbal Port Bal Port

0.250.250.3

0.
5

0.
5

0.
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0.
2
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0.15
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Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 4900 to 5950 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel
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( d
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1: 4900MHz
    185.81deg.
2: 5425MHz
    185.56deg.
3: 5950MHz
    184.97deg.

1 2 3
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Multilayer Baluns, HHM Series

HHM1733B1  For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARCTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
50Ω

Unbal Port Bal Port

0.250.250.3

0.
5

0.
5

0.
85

0.
2

0.3

0.95

0.15

ø0.3 Through-hole

Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 4900 to 5950 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel

–30

–20

–25

–15

–10
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( d
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1: 4900MHz
    –14.35dB
2: 5425MHz
    –24.85dB
3: 5950MHz
    –17.29dB

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

1
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3

4000 4250 6000575050004750 55004500 5250
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ss
( d

B
)

1: 4900MHz
    –0.85dB
2: 5425MHz
    –0.60dB
3: 5950MHz
    –0.82dB1

2
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1
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B
) 1: 4900MHz

    0.53dB
2: 5425MHz
    0.48dB
3: 5950MHz
    0.33dB1 2 3

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

160

170

180

190
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195

200

P
ha
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ce
( d

eg
.)

1: 4900MHz
    183.82deg.
2: 5425MHz
    183.40deg.
3: 5950MHz
    183.69deg.

1 2 3
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Multilayer Baluns, HHM Series

HHM1743L1  For PDC1500/Local

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARCTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

0.7

0.3

6 5 4

1 2 3

0
to

0.
1

0 
to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 1439 to 1468 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±15deg
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel

–50

–40
–45

–35
–30

1300 1350 1600150014501400

–20
–25

–15
–10

–5
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1550
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( d
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1: 1439MHz
    –23.16dB
2: 1468MHz
    –22.98dB

1 2

1300 1350 1600150014501400 1550
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–4.0
–4.5

–3.0
–3.5
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–0.5
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n 
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( d

B
)

1: 1439MHz
    –0.284dB
2: 1468MHz
    –0.285dB

1 2

1300 1350 1600150014501400 1550
Frequency(MHz)

2
1

4
3

5

–4
–5

–2
–3

–1
0
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( d

B
) 1: 1439MHz

    –0.39dB
2: 1468MHz
    –0.83dB

1 2

1300 1350 1600150014501400 1550
Frequency(MHz)

160
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170
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P
ha

se
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ce
( d

eg
.)

1: 1439MHz
    184.8deg.
2: 1468MHz
    184.6deg.

1 2
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Multilayer Baluns, HHM Series

HHM1748A2  For DCS/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
150Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

0.7

0.3

6 5 4

1 2 3

0
to

0.
1

0 
to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 1710 to 1880 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel

–50

–40
–45

–35
–30

1600 1650 2000195018001750 19001700

–20
–25

–15
–10

–5
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1850
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( d
B
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Frequency(MHz)

1: 1710MHz
    –17.44dB
2: 1795MHz
    –22.31dB
3: 1880MHz
    –16.51dB

1
2

3

1600 1650 2000195018001750 19001700 1850
Frequency(MHz)
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–4.0
–4.5
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–3.5

–2.0
–2.5

–1.0
–1.5

–0.5
0
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( d

B
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1: 1710MHz
    –0.66dB
2: 1795MHz
    –0.59dB
3: 1880MHz
    –0.65dB

1 2 3

1600 1650 2000195018001750 19001700 1850
Frequency(MHz)
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( d

B
) 1: 1710MHz

    –0.06dB
2: 1795MHz
    0.24dB
3: 1880MHz
    0.52dB

1 2 3

1600 1650 2000195018001750 19001700 1850
Frequency(MHz)

160
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200
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( d
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.)

1: 1710MHz
    175.79deg.
2: 1795MHz
    174.92deg.
3: 1880MHz
    174.27deg.

1 2 3
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Multilayer Baluns, HHM Series

HHM1752A1    For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARCTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

Unbal Port Bal Port

0.250.250.3

0.
5

0.
5

0.
85

0.
2

0.3

0.95

0.15

ø0.3 Through-hole

Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 4900 to 5950 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

–40
–35

–30

–20

–25

–15

–10

–5

0

R
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( d
B

)

1: 4900MHz
    –32.46dB
2: 5425MHz
    –14.93dB
3: 5950MHz
    –12.46dB

1

2
333

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

–2.0

–1.0

–1.5

–0.5

0
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se
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n 
lo

ss
( d

B
)

1: 4900MHz
    –0.71dB
2: 5425MHz
    –0.65dB
3: 5950MHz
    –0.83dB

1 2
3

2

1

3

–3

–2

–1

0

A
m
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itu

de
 b

al
an

ce
( d

B
) 1: 4900MHz

    0.27dB
2: 5425MHz
    0.39dB
3: 5950MHz
    0.38dB1 2

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

3

4000 4250 6000575050004750 55004500 5250
Frequency(MHz)

160

170

180

190

165

175

185

195

200

P
ha

se
 b

al
an

ce
( d

eg
.)

1: 4900MHz
    181.21deg.
2: 5425MHz
    181.81deg.
3: 5950MHz
    181.62deg.1 2 3
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Multilayer Baluns, HHM Series

HHM1752A2  For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARCTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

Unbal Port Bal Port

0.250.250.3

0.
5

0.
5

0.
85

0.
2

0.3

0.95

0.15

ø0.3 Through-hole

Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 4900 to 5950 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel

–25
4000 6000550050004500

–20

–15

–10

–5

0
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et

ur
n 

lo
ss

( d
B

)

Frequency(MHz)

1: 4900.0MHz
    –16.16dB
2: 5425.0MHz
    –18.37dB
3: 5950.0MHz
    –13.44dB

4000 6000550050004500

0

–3.0

–2.5

–2.0

–1.5

–1.0

–0.5

0.0
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se
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n 
lo

ss
( d

B
)

Frequency(MHz)

1: 4900.0MHz
    –0.88dB
2: 5425.0MHz
    –0.66dB
3: 5950.0MHz
    –0.79dB

4000 6000550050004500

2

1

3

–3

–1

–2

0

A
m

pl
itu

de
 b

al
an

ce
( d

B
)

Frequency(MHz)

1: 4900.0MHz
    –0.01dB
2: 5425.0MHz
    0.28dB
3: 5950.0MHz
    0.36dB

4000 6000550050004500

190

200

160

170

180

P
ha

se
 b

al
an

ce
( d

eg
)

Frequency(MHz)

1: 4900.0MHz
    181.46degrees
2: 5425.0MHz
    181.18degrees
3: 5950.0MHz
    179.85degrees
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Multilayer Baluns, HHM Series

HHM1763A1  For EGSM

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN
ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.6±0.1

0.
8±

0.
1

0.3±0.1

0.1±0.1 0.25±0.1

1.6±0.1

6 5 4

1 2 3

Dimensions in mm

0.55±0.1
1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
150Ω

0.3

0.25
0.25

0.
6

0.
3

0.
6

ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

0.7

0.3

6 5 4

1 2 3

0
to

0.
1

0 
to

 0
.1

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 880 to 960 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.4dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 4000pieces/reel

750 11001000 1050900850 950800
Frequency(MHz)

–30

–20

–25
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( d
B

)
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    –14.29dB
2: 920MHz
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3
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0

In
se

rt
io

n 
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1: 880MHz
    –1.03dB
2: 920MHz
    –0.88dB
3: 960MHz
    –0.82dB
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750 11001000 1050900850 950800
Frequency(MHz)

2
1

4
3

5

–4
–5

–2
–3

–1
0

A
m

pl
itu

de
 b

al
an

ce
( d

B
) 1: 880MHz

    –0.21dB
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    0.10dB
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1: 880MHz
    177.13deg.
2: 920MHz
    176.62deg.
3: 960MHz
    176.08deg.

1 2 3
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Multilayer Baluns, HHM Series

HHM1502  For DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 1662±43 MHz
Unbalanced port return loss 12dB min.
Phase impedance at balanced port 180±5deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 0.8dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–50
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000

–20
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–35
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( d
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Frequency(MHz)

1: 1619MHz
    –17.64dB
2: 1662MHz
    –18.41dB
3: 1705MHz
    –19.00dB

1 2 3
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–4.0
–4.5
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–3.5

–2.0
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Frequency(MHz)

1: 1619MHz
    –0.459dB
2: 1662MHz
    –0.440dB
3: 1705MHz
    –0.444dB

1 2 3
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3: 1705MHz
    0.239dB2 31
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1: 1619MHz
    181.0deg.
2: 1662MHz
    181.2deg.
3: 1705MHz
    181.1deg.1 2 3

Frequency(MHz)
1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000
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Multilayer Baluns, HHM Series

HHM1506  For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω

Frequency range
1920 to 1980, 
2110 to 2170MHz

Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1509  For EGSM-DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25
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–0
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1 2 3
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Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 1275 to 1525MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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2: 1400MHz
    –0.637dB
3: 1525MHz
    –0.665dB
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    180.0deg.
3: 1525MHz
    180.6deg.1 2 3

Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1515B2  For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 880 to 960MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1516  For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200 Ω
Frequency range 1710 to 1990MHz
Unbalanced port return loss 10dB Min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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1 2 3

1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100

2
1

4
3

5

–4
–5

–2
–3

–1
0

A
m

pl
itu

de
 b

al
an

ce
( d

B
)

Frequency(MHz)

1: 1710MHz
    0.097dB
2: 1850MHz
    0.028dB
3: 1990MHz
    –0.169dB2 31

1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100

155
160

170

180

190

165

175

185

195

205
200

P
ha

se
 b

al
an

ce
( d

eg
.)

1: 1710MHz
    179.2deg.
2: 1850MHz
    180.2deg.
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Multilayer Baluns, HHM Series

HHM1517  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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Unbalanced
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Balanced
output
50Ω

0.2

0.3
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8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50 Ω
Frequency range 2400 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–50
2100 2200 2300 2400 2500 2600 2700

–20
–25
–30
–35
–40
–45

–15
–10

–5
0

R
et

ur
n 

lo
ss

( d
B

)

Frequency(MHz)

1: 2400MHz
    –17.71dB
2: 2500MHz
    –14.48dB

1
2

–5.0

–4.0
–4.5

–3.0
–3.5

–2.0
–2.5

–1.0
–1.5

–0.5
0

In
se

rt
io

n 
lo

ss
( d

B
)

Frequency(MHz)

1: 2400MHz
    –0.75dB
2: 2500MHz
    –0.93dB

2100 2200 2300 2400 2500 2600 2700

1 2

2
1

4
3

5

–4
–5

–2
–3

–1
0

A
m

pl
itu

de
 b

al
an

ce
( d

B
)

Frequency(MHz)

1: 2400MHz
    0.65dB
2: 2500MHz
    0.61dB

2100 2200 2300 2400 2500 2600 2700

1 2

155

175

185

195

170
165
160

180

190

200
205

P
ha

se
 b

al
an

ce
( d

eg
.)

1: 2400MHz
    178.7deg.
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Multilayer Baluns, HHM Series

HHM1517A2  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
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0.3

0.4
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8
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9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 2300 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1518A3  For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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output
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9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 1710 to 1990MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1520  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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output
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ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 2400 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1520A2  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 2300 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1521  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 2400 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1521A2  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 2300 to 2500MHz
Unbalanced port return loss 9.5dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.1dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1522A7  For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 824 to 894MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.4dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1522B1  For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 880 to 960MHz
Unbalanced port return loss 12dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.3dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1523B3  For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 824 to 894MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1523C1  For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15
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Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 880 to 960MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.1dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1524B1  For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1
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±0
.1

5
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0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 880 to 960MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1524B4  For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 824 to 894MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1525  For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 1710 to 1990MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–50
–45

1600 1700 1800 1900 2000 2100

–20
–25
–30

–40
–35

–15
–10

–5
0

R
et

ur
n 

lo
ss

( d
B

)

Frequency(MHz)

1: 1710MHz
    –12.83dB
2: 1850MHz
    –14.86dB
3: 1990MHz
    –15.09dB

1 2 3

–5.0

–4.0
–4.5

–3.0
–3.5

–2.0
–2.5

–1.0
–1.5

–0.5
0.0

In
se

rt
io

n 
lo

ss
( d

B
)

Frequency(MHz)

1 2 3

1600 1700 1800 1900 2000 2100

1: 1710MHz
    –0.70dB
2: 1850MHz
    –0.59dB
3: 1990MHz
    –0.58dB

2.0
1.0

4.0
3.0

5.0

–4.0
–5.0

–2.0
–3.0

–1.0
0.0

A
m

pl
itu

de
 b

al
an

ce
( d

B
)

Frequency(MHz)

1 2 3

1600 1700 1800 1900 2000 2100

1: 1710MHz
    0.33dB
2: 1850MHz
    0.50dB
3: 1990MHz
    0.69dB

Frequency(MHz)

1: 1710MHz
    179.12deg.
2: 1850MHz
    179.33deg.
3: 1990MHz
    179.38deg.

2 31

165

195

190

180

185

170

175

P
ha

se
 b

al
an

ce
( d

eg
.)

1600 1700 1800 1900 2000 2100

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/5706683/HHM1533.html


(34/53)

001-01/ 20070830 /e8balun_hhm.fm

• All specifications are subject to change without notice.

Multilayer Baluns, HHM Series

HHM1526  For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15
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Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 1710 to 1990MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±9deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 0.8dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1533  For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4
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Dimensions in mm
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50Ω

Frequency range
1920 to 1980, 
2110 to 2170MHz

Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 0.8dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1534  For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25
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.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω

Frequency range
1920 to 1980, 
2110 to 2170MHz

Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1536B1  For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1
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0.2±0.2 0.35±0.2
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 3400 to 4000MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±20deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1537  For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1
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0.2±0.2 0.35±0.2

2.0±0.15
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This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 150Ω

Frequency range
1920 to 1980, 
2110 to 2170MHz

Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1538  For DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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output
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6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 1280 to 1440MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB

Insertion loss
25°C 0.9dB max.
–40 to +85°C 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1541  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 75Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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output
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8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 75Ω
Frequency range 2400 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1541E1  For Bluetooth

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 75Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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Balanced
output
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9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 75Ω
Frequency range 2300 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1541E2  For Bluetooth&IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 75Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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Balanced
output
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0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 75Ω
Frequency range 2300 to 2500MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1544  For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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output
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9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 5150 to 5350MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±20deg.
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1545  For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 50Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 50Ω
Frequency range 3400 to 4010MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1547  For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 150Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4
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Dimensions in mm
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ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 150Ω
Frequency range 3400 to 4000MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±20deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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Multilayer Baluns, HHM Series

HHM1548A2  For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω 50Ω
Balanced impedance 200Ω 200Ω
Frequency range 3100 to 3400MHz 3400 to 4000MHz
Unbalanced port return loss 6dB min. 9dB min.

Phase impedance 
at balanced port

177±20deg.
178±20deg. at 3400MHz
180±20deg. at 3700MHz
185±20deg. at 4000MHz

Amplitude impedance 
at balanced port

1±2.0dB 1±2.0dB

Insertion loss 1.5db max. 1.2dB max.
Temperature 
range

Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and 
quantities

2000pieces/reel

–30
2500 3000 3500 4000 4500 5000

–20

–25

–15

–10

–5

0

R
et
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n 

lo
ss

( d
B

)

Frequency(MHz)

1: 3100MHz
    –9.33dB
2: 3400MHz
    –15.69dB
3: 3700MHz
    –20.23dB
4: 4000MHz
    –18.49dB

1

2

3
4

–5.0

–4.0

–3.0

–2.0

–1.0
–0.5

–1.5

–2.5

–3.5

–4.5

0.0
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se

rt
io

n 
lo

ss
( d

B
)

Frequency(MHz)

1
2 3 4

2500 3000 3500 4000 4500 5000

1: 3100MHz
    –1.22dB
2: 3400MHz
    –0.64dB
3: 3700MHz
    –0.48dB
4: 4000MHz
    –0.58dB

2
1

4
3

5

–4
–5

–2
–3

–1
0

A
m

pl
itu
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 b
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ce
( d

B
)

Frequency(MHz)

1 2 3 4

2500 3000 3500 4000 4500 5000

1: 3100MHz
    1.33dB
2: 3400MHz
    1.45dB
3: 3700MHz
    1.43dB
4: 4000MHz
    1.37dB

Frequency(MHz)

2 3 4
1

150

160

210

200

190

180

170

P
ha

se
 b

al
an

ce
( d

eg
.)

1: 3100MHz
    177.46deg.
2: 3400MHz
    178.37deg.
3: 3700MHz
    180.95deg.
4: 4000MHz
    183.95deg.

2500 3000 3500 4000 4500 5000
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Multilayer Baluns, HHM Series

HHM1548C2  For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 3400 to 4000MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±20deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–40
2000 2500 3000 3500 4000 4500 5000

–20
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–30

–35

–15
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)

Frequency(MHz)

1: 3400MHz
    –21.13dB
2: 3700MHz
    –23.86dB
3: 4000MHz
    –28.98dB

1
2

3

–5.0

–4.0

–3.0

–2.0

–1.0
–0.5

–1.5

–2.5

–3.5
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In
se

rt
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B
)

Frequency(MHz)

1 2 3

2000 2500 3000 3500 4000 4500 5000

1: 3400MHz
    –0.54dB
2: 3700MHz
    –0.51dB
3: 4000MHz
    –0.60dB

2
1

4
3

5

–4
–5

–2
–3
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( d

B
)

Frequency(MHz)

1 2 3

2000 30002500 3500 4000 4500 5000

1: 3400MHz
    0.08dB
2: 3700MHz
    –0.03dB
3: 4000MHz
    –0.19dB

Frequency(MHz)

1
2

3

160

200
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180
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P
ha

se
 b

al
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ce
( d

eg
.)

1: 3400MHz
    178.77deg.
2: 3700MHz
    183.36deg.
3: 4000MHz
    186.80deg.

2000 2500 3000 3500 4000 4500 5000
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Multilayer Baluns, HHM Series

HHM1548E1  For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 3200 to 3925MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.2dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–30

–25

2500 45004000 42503250 35003000 37502750
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Frequency(MHz)

1: 3200.0MHz
    –14.05dB
2: 3562.5MHz
    –22.40dB
3: 3925.0MHz
    –13.49dB

2500 45004000 42503250 35003000 37502750

0
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–2.5
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–1.5
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n 
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B
)

Frequency(MHz)

1: 3200.0MHz
    –0.71dB
2: 3562.5MHz
    –0.39dB
3: 3925.0MHz
    –0.53dB

2500 45003750 4000 42503250 35002750 3000

2
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–1
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( d

B
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Frequency(MHz)

1: 3200.0MHz
    0.11dB
2: 3562.5MHz
    –0.36dB
3: 3925.0MHz
    –0.46dB

2500 45003750 4000 42503250 35002750 3000
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200
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P
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 b
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( d

eg
)

Frequency(MHz)

1: 3200.0MHz
    183.83degrees
2: 3562.5MHz
    183.93degrees
3: 3925.0MHz
    182.50degrees
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Multilayer Baluns, HHM Series

HHM1562B  For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm

0.
25

+0
.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

Unbal Port Bal Port

0.250.250.3

0.
8

0.
5

1.
10

0.
2

0.3

0.95

0.15

ø0.3 Through-hole

Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 5150 to 5875MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0 max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–35
5000 5200 5400 5600 5800 6000

–20

–25

–30

–15
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–5

0

R
et

ur
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ss
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B
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Frequency(MHz)

1: 5150MHz
    –17.131dB
2: 5500MHz
    –18.741dB
3: 5725MHz
    –18.20dB
4: 5875MHz
    –17.67dB

1 2 3 4
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–3

–2

–1

0
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n 
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ss
( d

B
)

Frequency(MHz)

1 2 3 4

5000 5200 5400 5600 5800 6000

1: 5150MHz
    –0.429dB
2: 5500MHz
    –0.387dB
3: 5725MHz
    –0.37dB
4: 5875MHz
    –0.44dB

2
1

4
3

5

–4
–5

–2
–3

–1
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( d

B
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Frequency(MHz)

1
2 3 4

5000 5200 5400 5600 5800 6000

1: 5150MHz
    0.315dB
2: 5500MHz
    –0.197dB
3: 5725MHz
    –0.55dB
4: 5875MHz
    –0.95dB

Frequency(MHz)

2 3 4
1

155
160
165

205
200
195
190

180
185

170
175

P
ha

se
 b

al
an

ce
( d

eg
.)

1: 5150MHz
    179.372deg.
2: 5500MHz
    180.283deg.
3: 5725MHz
    181.41deg.
4: 5875MHz
    182.94deg.

5000 5200 5400 5600 5800 6000
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Multilayer Baluns, HHM Series

HHM1564A4  For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
200Ω

0.2

0.3

0.4

0.3

0.
8

0.
6

0.
8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 824 to 894MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.0dB
Insertion loss 1.0dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–50
750 790 810770 830 850 870 890 910 930 950

–20
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–15
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Frequency(MHz)

1: 824MHz
    –22.6dB
2: 859MHz
    –26.46dB
3: 894MHz
    –20.48dB1

2
3
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–3.5
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lo
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B
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Frequency(MHz)

1 2 3
1: 824MHz
    –0.66dB
2: 859MHz
    –0.62dB
3: 894MHz
    –0.63dB

750 790 810770 830 850 870 890 910 930 950
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1
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–3
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2
3
4
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A
m

pl
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B
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Frequency(MHz)

1: 824MHz
    0.31dB
2: 859MHz
    0.32dB
3: 894MHz
    0.338dB1 2 3

750 790 810770 830 850 870 890 910 930 950
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ce
( d
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Frequency(MHz)

1: 824MHz
    178.2deg.
2: 859MHz
    178.0deg.
3: 894MHz
    177.8deg.

1 2 3

750 790 810770 830 850 870 890 910 930 950
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Multilayer Baluns, HHM Series

HHM1570B1  For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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25
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.1

–0
.2

1 2 3

56 4

Unbalanced
input
50Ω

Balanced
output
100Ω

Unbal Port Bal Port

0.250.250.3

0.
8

0.
5

1.
10

0.
2

0.3

0.95

0.15

ø0.3 Through-hole

Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 4900 to 5950MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 1.0 max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel

–45
4000 45004250 4750 5000 5250 5500 60005750
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1: 4900MHz
    –34.55dB
2: 5425MHz
    –28.50dB
3: 5950MHz
    –24.48dB
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3
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1: 4900MHz
    –0.35dB
2: 5425MHz
    –0.19dB
3: 5950MHz
    –0.30dB
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1: 4900MHz
    0.14dB
2: 5425MHz
    –0.02dB
3: 5950MHz
    –0.19dB
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Frequency(MHz)

1: 4900MHz
    179.84deg.
2: 5425MHz
    181.03deg.
3: 5950MHz
    183.81deg.

4000 45004250 4750 5000 5250 5500 60005750
Frequency(MHz)

3
1 2

Downloaded from Elcodis.com electronic components distributor 

http://elcodis.com/parts/5706683/HHM1533.html


(52/53)

001-01/ 20070830 /e8balun_hhm.fm

• All specifications are subject to change without notice.

Multilayer Baluns, HHM Series

HHM1582A1  For 2218 to 2458MHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 200Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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Unbalanced
input
50Ω

Balanced
output
200Ω
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0.
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8

0.
9

0.7
ø0.3 Through-hole

This width is 50Ω.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.

Dimensions in mm

6 5 4

1 2 3

Unbalanced impedance 50Ω
Balanced impedance 200Ω
Frequency range 2218 to 2458MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±2.0dB
Insertion loss 0.9dB max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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    0.19dB
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    0.51dB1 2 3
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1: 2218.0MHz
    179.06deg.
2: 2338.0MHz
    180.68deg.
3: 2458.0MHz
    183.02deg.
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Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1583B1  For UWB

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

FREQUENCY CHARACTERISTICS
Unbalance 50Ω/Balance 100Ω
RETURN LOSS

INSERTION LOSS

AMPLITUDE BALANCE

PHASE BALANCE

1 Unbalanced Port
2 GND or DC feed+ RF GND
3 Balanced Port
4 Balanced Port
5 GND
6 N.C.

0.95±0.1

1.
25

±0
.1

5

0.65±0.2 0.3±0.2

0.2±0.2 0.35±0.2

2.0±0.15

6 5 4

1 2 3

Dimensions in mm
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output
100Ω

Unbal Port Bal Port

0.250.250.3

0.
8

0.
5

1.
10

0.
2

0.3

0.95
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ø0.3 Through-hole

Dimensions in mm

Line width be designed to match 50Ω characteristic impedance 
depending on PCB material and thickness.

Unbalanced impedance 50Ω
Balanced impedance 100Ω
Frequency range 3100 to 4900MHz
Unbalanced port return loss 10.0dB min.
Phase impedance at balanced port 180±10deg.
Amplitude impedance at balanced port 0±1.5dB
Insertion loss 1.0 max.

Temperature range
Operating –40 to +85°C
Storage –40 to +85°C

Packaging style and quantities 2000pieces/reel
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