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Jun. /2003 Ver.12
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pnv: HHM1517  For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]
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-t -
(Top View) 6 5 4 1 Unbalanced Port
YR Y AR Y 2 GND or DC feed + RF GND
1.25 3 Balanced Port
. . 4 Balanced Port
0.15 A A 2 GND
N.C.
1 2 3
0.95
: T —O
0.1 C1 B ]
' Unbalanced Input 6 5 4 Balanced Output
50 ohm 1 2 3 50 ohm
(Bottom View) o O T T
; o— o
<
=
f 7 N <M Unit : mm
ATl Tl
o

0.35+0.2

[ELECTRICAL CHARACTERISTICS]

Unbalanced Impedance 50 ohm
Balanced Impedance 50 ohm
Frequency Range 2400-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.2dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85degree C

Operating Temperature

-40 ~ +85degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1517 (UNBALANCE 500hm/BALANCE 500hm) TDK Corporation
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[ Recommended PCB Pattern ]

dia. 0.3 thru-hole

This width is 500hm.
Micro-strip line for 04mm thick glass-epoxy substrate.

Notes : All the technical data and information contained herein are subject to change without prior notice.



Jun./ 2003 Ver.3
TDK Corporation

MULTILAYER BALUN SPECIFICATION
pn: HHM1517A2  For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

2.0+0.15 Pin configuration
-t -
(Top View) 6 5 4 1 Unbalanced Port
YR Y AR Y 2 GND or DC feed + RF GND
1.25 3 Balanced Port
. . 4 Balanced Port
0.15 A A 2 GND
N.C.
1 2 3
0.95
: T —O
0.1 C1 B ]
' Unbalanced Input 6 5 4 Balanced Output
50 ohm 1 2 3 50 ohm
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0.35+0.2

[ELECTRICAL CHARACTERISTICS]

Unbalanced Impedance 50 ohm
Balanced Impedance 50 ohm
Frequency Range 2300-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.2dB Max.

[TEMPERATURE RANGE]

Storage Temperature -40 ~ +85degree C
Operating Temperature -40 ~ +85degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1517A2 (UNBALANCE 500hm/BALANCE 500hm) TDK Corporation
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[ Recommended PCB Pattern ]
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dia.0.3 thru-hole

This width is 500hm.
Micro-strip line for 04mm thick glass-epoxy substrate.

Notes : All the technical data and information contained herein are subject to change without prior notice.



Feb./ 2004 Ver.1
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pnv: HHM1541E1 For Bluetooth

[MECHANICAL DIMENSIONS]
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[ELECTRICAL CHARACTERISTICS]

Unbalanced Impedance 50 ohm
Balanced Impedance 75 ohm
Frequency Range 2400-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+15dB
Insertion Loss 1.0 dB Max.
[TEMPERATURE RANGE]
Storage Temperature -40 ~ +85 degree C
Operating Temperature -40 ~ +85degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1541E1(UNBALANCE 500hm/BALANCE 750hm)
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[ Recommended PCB Pattern ]

Amplitude Balance

TDK Corporation
2004/Feb.
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This width is 500hm.
Micro-strip line for 0.4mm thick glass-epoxy substrate.
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Notes : All the technical data and information contained herein are subject to change without prior notice.



Aug./ 2004 Ver.l
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pn: HHM1541E2  For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

- 20+015 Pin configuration
(Top View) 6 5 4 >‘ 1 Unbalanced Port
I N A 2 GND or DC feed + RF GND
1.25 3 Balanced Port
+ . 4 Balanced Port
015 Y P 5 GND
1 2 3 6 N.C.

l

(Bottom View)

50 ohm

oO— 1
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g ' A\ Unit : mm
& N
& DR
0.3+0.2 06502 02402
0.35+0.2
[ELECTRICAL CHARACTERISTICS]
Unbalanced Impedance 50 ohm
Balanced Impedance 75 ohm
Frequency Range 2300-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+15dB
Insertion Loss 1.0 dB Max.
[TEMPERATURE RANGE]
Storage Temperature -40 ~ +85 degree C
Operating Temperature -40 ~ +85 degree C

[STAND

ARD PACKAGING QUANTITIES]

2000pcs. /reel

Notes

: All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1541E2(UNBALANCE 500hm/BALANCE 750hm)
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[ Recommended PCB Pattern ]
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TDK Corporation
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This width is 500hm.
Micro-strip line for 0.4mm thick glass-epoxy substrate.
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-0.14 dB
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Notes : All the technical data and information contained herein are subject to change without prior notice.



Jun /2003 Ver.8
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pn: HHM1520  For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

204015
el |
(Top View)
6 5 4
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+
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(Bottom View) N O

0

0.34

25+ 0.1-0.2
—DI—IA—

- Unit : mm

O?AT" 0.65+0.2  0.2+0.2

0.35+0.2

[ELECTRICAL CHARACTERISTICS]

Unbalanced Input 6 5 4 Balanced Output
1 2 3
J7

Pin configuration

1 Unbalanced Port

2 GND or DC feed + RF GND
3 Balanced Port

4 Balanced Port

5GND

6 N.C.

100 ohm

Unbalanced Impedance 50 ohm
Balanced Impedance 100 ohm
Frequency Range 2400-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.0dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85degree C

Operating Temperature

-40 ~ +85degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1520 (UNBALANCE 500hm/BALANCE 1000hm) TDK Corporation
Return Loss Amplitude Balance
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[ Recommended PCB Pattern ]

dia.0.3 thru-hole

This width is 500hm.
Micro-strip line for 04mm thick glass-epoxy substrate.

Notes : All the technical data and information contained herein are subject to change without prior notice.



Jun /2003 Ver.3
TDK Corporation

MULTILAYER BALUN SPECIFICATION

en: HHM1520A2

For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

204015
el |
(Top View)
6 5 4
T o
125
;| | N
0.15 A A A
1 2 3
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+
01
(Bottom View) N O
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- Unit : mm
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[ELECTRICAL CHARACTERISTICS]

Unbalanced Input 6 5 4 Balanced Output
1 2 3
J7

Pin configuration

1 Unbalanced Port

2 GND or DC feed + RF GND
3 Balanced Port

4 Balanced Port

5GND

6 N.C.

100 ohm

Unbalanced Impedance 50 ohm
Balanced Impedance 100 ohm
Frequency Range 2300-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.0dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85degree C

Operating Temperature

-40 ~ +85degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1520A2 (UNBALANCE 500hm/BALANCE 1000hm) TDK Corporation
Return Loss Amplitude Balance
o 5
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[ Recommended PCB Pattern ]

dia. 0.3 thru-hole

This width is 50ohm.
Micro-strip line for 04mm thick glass-epoxy substrate.

Notes : All the technical data and information contained herein are subject to change without prior notice.



Jun. /2003 Ver.10
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pn: HHM1521  For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

204015
el |
(Top View)
6 5 4
T o
125
;| | N
0.15 A A A
1 2 3
0.95
+
01
(Bottom View) N O
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[ELECTRICAL CHARACTERISTICS]

Unbalanced Input 6 5 4 Balanced Output
1 2 3
J7

Pin configuration

1 Unbalanced Port

2 GND or DC feed + RF GND
3 Balanced Port

4 Balanced Port

5GND

6 N.C.

200 ohm

Unbalanced Impedance 50 ohm
Balanced Impedance 200 ohm
Frequency Range 2400-2500MHz
Unbalanced Port Return Loss 10 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.0dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85 degree C

Operating Temperature

-40 ~ +85 degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1521(UNBALANCE 500hm/BALANCE 2000hm) TDK Corporation
Return Loss Amplitude Balance
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[ Recommended PCB Pattern ]

dia.0.3 thru-hole

This width is 500hm.
Micro-strip line for 04mm thick glass-epoxy substrate.

Notes : All the technical data and information contained herein are subject to change without prior notice.



Jun. /2003 Ver.3
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pn: HHM1521A2

For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

204015
el |
(Top View)
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+
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[ELECTRICAL CHARACTERISTICS]

Unbalanced Input 6 5 4 Balanced Output
1 2 3
J7

Pin configuration

1 Unbalanced Port

2 GND or DC feed + RF GND
3 Balanced Port

4 Balanced Port

5GND

6 N.C.

200 ohm

Unbalanced Impedance 50 ohm
Balanced Impedance 200 ohm
Frequency Range 2300-2500MHz
Unbalanced Port Return Loss 9.5 dB Min.
Phase Imbalance at Balanced Port 180 + 10 deg.
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.1dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85 degree C

Operating Temperature

-40 ~ +85 degree C

[STANDARD PACKAGING QUANTITIES]
2000pcs. /reel

Notes : All the technical data and information contained herein are subject to change without prior notice.



[ Frequency response |

HHM1521A2 (UNBALANCE 500hm/BALANCE 2000hm) TDK Corporation
) 2001/Aug.
Return Loss Amplitude Balance
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[ Recommended PCB Pattern ]

dia.0.3 thru-hole

This width is 500hm.
Micro-strip line for 04mm thick glass-epoxy substrate.

Notes : All the technical data and information contained herein are subject to change without prior notice.



Jun. /2003 Ver.6
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pnv: HHM1710D1 For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

1.6+0.1
s 5 4
f— 7 7
0.8+0.1 .

PN £ £
1 2 3\

I

0.6+0.1

"_J' Unit: mm
0. 1+0 1
0.3+0.1 0.55+0.1

1
Y Unbalanced Input | 6
1
|

Pin configuration

1. Unbalanced Port

2.GND or DC feed+ RF GND
3. Balanced Port

4. Balanced Port

5.GND

6.N.C.

l

Balanced Output

50 ohm 50 ohm

.|
3
||

v AP

oO—— L O
0.25+ 0.1
[ELECTRICAL CHARACTERISTICS]
Unbalanced Impedance 50 ohm
Balanced Impedance 50 ohm
Frequency Range 2400 —2500 MHz
Unbalanced Port Return Loss 10dB min.
Phase Imbalance at Balanced Port 180 + 10 deg
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.2 dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85 degree C

Operating Temperature

-40 ~ +85 degree C

[STANDARD PACKAGING QUANTITIES]
4000pcs. /reel

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.



[ Frequency response ]

HHM1710D1(UNBALANCE 500hm/BALANCE 500hm) TDK Corpora
2003/Apr.
Return Loss Amplitude Balance
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[ Recommended PCB Pattern ]

This width is 5@hm.

Micro-strip line for 0.4mm thick glass-epoxy substrate.

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.



Jun. /2003 Ver.6
TDK Corporation

MULTILAYER BALUN SPECIFICATION

pnv: HHM1711D1 For Bluetooth & IEEE802.11b/g

[MECHANICAL DIMENSIONS]

1.6+0.1
s 5 4
f— 7 7
0.8+0.1 .

PN £ £
1 2 3\

I

0.6+0.1

"_J' Unit: mm
0. 1+0 1
0.3+0.1 0.55+0.1

1
Y Unbalanced Input | 6
1
|

Pin configuration

1. Unbalanced Port

2.GND or DC feed+ RF GND
3. Balanced Port

4. Balanced Port

5.GND

6.N.C.

l

Balanced Output

50 ohm 100 ohm

.|
3
||

v AP

oO—— L O
0.25+ 0.1
[ELECTRICAL CHARACTERISTICS]
Unbalanced Impedance 50 ohm
Balanced Impedance 100 ohm
Frequency Range 2400 —2500 MHz
Unbalanced Port Return Loss 10dB min.
Phase Imbalance at Balanced Port 180 + 10 deg
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.2 dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85 degree C

Operating Temperature

-40 ~ +85 degree C

[STANDARD PACKAGING QUANTITIES]
4000pcs. /reel

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.



[ Frequency response |

HHM1711D1(UNBALANCE 500hm/BALANCE 1000hm)

Return

Return Loss (dB)

Loss

2400 MHz

-13.62 dB
— 2450 MHz

1314 dB
I l_/-/ll// 2500 MHz

-12.33 dB

2100 2200 2300 2400 2500 2600 2700 2800

Frequency (MHz)

Insertion Loss

00
05
1.0
15
20
25
-3.0
35
-4.0
45
-5.0

Insertion Loss (dB)

2400 MHz
-0.82 dB

2450 MHz

-0.85 dB

2500 MHz
-0.87 dB

2100 2200 2300 2400 2500 2600 2700 2800

[ Recommended PCB Pattern ]

Frequency (MHz)

Amplitude Balance

Amplitude Balance (dB)

TDK Corporation

o r N W b~ O

-5
2100

2200

Phase Balance

Phase Balance (deg)

2300

2400 2500 2600

Frequency (MHz)

2700

2800

205

200
195

190

185

180
175

170

165

160
155

2100

dia.0.3thru-hole

This width is 5@hm.

Micro-strip line for 0.4mm thick glass-epoxy substrate.

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.

2200

2300

2400 2500
Frequency (MHz)

2600

2700

2800

2400 MHz
-0.45 dB
2450 MHz
-0.34 dB
2500 MHz
-0.21 dB

2400 MHz
179.9 deg
2450 MHz
179.8 deg
2500 MHz
179.8 deg
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MULTILAYER BALUN SPECIFICATION

pnv: HHM1712D1 For Bluetooth & IEEES802.11b/g

[MECHANICAL DIMENSIONS]

16+0.1
| .
6 5 4
—/ N
0.8+0.1 .
N < N A
1 2 3
0.610.1t

| I“T’l |0| Unit: mm
0.3:0.1 0.5510_10-&0-1

025+ 0.1

[ELECTRICAL CHARACTERISTICS]

Pin configuration

1. Unbalanced Port

2. GND or DC feed+ RF GND
3. Balanced Port

4. Balanced Port

5. GND
6. N.C.

=T
4 Balanced Output
3 150o0hm
=

L—0

50 ohm

o——1

| -
Unbalanced Input 6
1

=m

s 0P

Unbalanced Impedance 50 ohm
Balanced Impedance 150 ohm
Frequency Range 2400 —2500 MHz
Unbalanced Port Return Loss 10dB min.
Phase Imbalance at Balanced Port 180 + 10 deg
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.2 dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85 degree C

Operating Temperature

-40 ~ +85 degree C

[STANDARD PACKAGING QUANTITIES]
4000pcs. /reel

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.



[ Frequency response |

HHM1712D1(UNBALANCE 500hm/BALANCE 1500hm)
Return Loss

-10

-15

Return Loss (dB)

-20

-25

-30

Insertion Loss

0.0
-0.5

2100 2200 2300 2400 2500 2600 2700 2800
Frequency (MHz)
—

-1.0
1.5
2.0
2.5
3.0
35
-4.0
-45
5.0

Insertion Loss (dB)

2100 2200 2300 2400 2500 2600 2700 2800

Frequency (MHz)

[ Recommended PCB Pattern |

Amplitude Balance

TDK Corporation

5
2400 MHz 4
-20.89 dB o 3
2500 MHz 2
° 2
-20.10 dB 3
S 1
< |
©
m 0
3.
2
3 -2
£
-4
5
2100 2200 2300 2400 2500 2600 2700 2800
Frequency (MHz)
Phase Balance
205
2400 MHz 200
-0.74 dB 195
2500 MHz D
Q
-0.69 dB 3190
@ 185
2
« 180
@© —
o 175
° "\*\AM\_‘M
@ 170
ey
o 165
160
155
2100 2200 2300 2400 2500 2600 2700 2800

=]

25

LN
N\
'Y

0.25

N.C Gnd
A

b—%HHMQQ«_
——"¥o.01 4
1 7

Hil__l&

Unbal

0-0.1
Bal
Portl

Gnd
© Port
S

\4

N
\
XN

.3

0.7

dia.0.3 thru-hole

This width is 50ohm.

Micro-strip line for 0.4mm thick alass-epoxv substrate.

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.

Frequency (MHz)

2400 MHz
-0.33 dB
2500 MHz
0.04 dB

2400 MHz
173.3 deg
2500 MHz
172.2 deg
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MULTILAYER BALUN SPECIFICATION

pnv: HHM1713D1 For Bluetooth & IEEES802.11b/g

[MECHANICAL DIMENSIONS]

16+0.1
| .
6 5 4
—/ N
0.8+0.1 .
N < N A
1 2 3
0.610.1t

| I“T’l |0| Unit: mm
0.3:0.1 0.5510_10-&0-1

025+ 0.1

[ELECTRICAL CHARACTERISTICS]

Pin configuration

1. Unbalanced Port

2. GND or DC feed+ RF GND
3. Balanced Port

4. Balanced Port

5. GND
6. N.C.

=T
4 Balanced Output
3 2000hm
=

L—0

50 ohm

o——1

| -
Unbalanced Input 6
1

=m

s 0P

Unbalanced Impedance 50 ohm
Balanced Impedance 200 ohm
Frequency Range 2400 —2500 MHz
Unbalanced Port Return Loss 10dB min.
Phase Imbalance at Balanced Port 180 + 10 deg
Amplitude Imbalance at Balanced Port 0+2.0dB
Insertion Loss 1.2 dB Max.

[TEMPERATURE RANGE]

Storage Temperature

-40 ~ +85 degree C

Operating Temperature

-40 ~ +85 degree C

[STANDARD PACKAGING QUANTITIES]
4000pcs. /reel

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.



[ Frequency response |

HHM1713D1(UNBALANCE 500hm/BALANCE 2000hm) TDK Corporation
2003/Jan.
Return Loss Amplitude Balance
0 4
s 24000 MHz = 3 2400.0 MHz
- -21.65 dB k= 0.19 dB
@ — 24500 MHz & 2 7 2450.0 MHz
% 10 -23.21 dB 81 0.40 dB
§ 25000 MHz & 2500.0 MHz
= -18.84 dB ° 0.62 dB
5 -15 T 4
g / 2
2 2
-20 S
[V <3
25 4
2000 2200 2400 2600 2800 2000 2200 2400 2600 2800
Frequency[MHz] Frequency[MHz]
Insertion Loss Phase Balance
0.0 210
2400.0 MHz 2400.0 MHz
_ 05 -0.87 dB E 200 172.52 dB
] 10 Ak 24500 MHz D, o 2450.0 MHz
e -0.85 dB 3 171.75 dB
S ) 25000 MHz & 180 2500.0 MHz
g 18 085d8 ——— 171.05 dB
S e
5 20 % 170 A
%] © T ———
2 / 8 —
25 & 160
3.0 150
2000 2200 2400 2600 2800 2000 2200 2400 2600 2800
Frequency[MHz] Frequency[MHz]

[ Recommended PCB Pattern |

N\
B

Q@
o
N.C Gnd Port2 i
> HHME, T
7 0-01
3 0-0/L 7
— /’{/ %0-0.1
Unbal Bal
Gnd
© Port Portl
S
/ _
‘4 07
0.3

dia.0.3 thru-hole

This width is 50ohm.
Micro-strip line for 0.4mm thick alass-epoxv substrate.

Note: The above PRELIMINARY data are not guaranteed, and are subject to change without notice.
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