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Multilayer Baluns, HHM Series

HHM1710D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 0.6+0.1

il o ls i

TERMINAL FUNCTIONS

6 o 1 Unbalanced Port
S Unbalanced I:, Balanced 2 GND or DC feed+ RF GND
I;lm = & g‘&;t g(‘;g”t 3 Balanced Port
1 2 3 1 Tz T3 4 Balanced Port
0.55+0.1 0.3+£0.1 5 GND
] 5 NG
\ I:l \
1
0.1£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
025 Unbalanced impedance 50Q
0-25 rpis width is 500. Balanced impedance 50Q
Nllicro-strip line for 0.4mm thick Frequency range 2400 to 2500MHz
glass-epoxy substrate. 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.
S Operating —40 to +85°C
(3] o
; 1 ¥ Temperature range
b 2 peraid g Storage —40 to +85°C
S 1 © Packaging style and quantities 4000pieces/reel
“
&
@
0.3 0.3
0.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 50Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 2400.0MHz T 4 1: 2400.0MHz
_ 5 -12.04dB I 0.41dB
) 2: 2500.0MHz g > 2:2500.0MHz
@ _10 —12.30dB E 1 0.57dB
3 I 8o —
- O _
% -15 é _;
T _20 g-3
< -4
_ -5
23100 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
0 205 1: 2400.0MHz
1: 2400.0MHz ~ 200 : .
. :?g —0.88dB %195 177.06deg.
8% 2: 2500.0MHz 2150 2: 2500.0MHz
2 50 -0.88dB 8185 177.94deg.
< 25 8180
S 30 8175 —>
5 -35 g 170
£ 40 £ 165
_45 2 160
=50 00 2200 2300 2400 2500 2600 2700 153100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency (MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1711D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

1.6£0.1 0.6+0.1

TERMINAL FUNCTIONS

6 - - 1 Unbalanced Port
S Unbalanced D Balanced 2 GND or DC feed+ RF GND
|:| f g‘gg‘“ ?gg’g 3 Balanced Port
1 2 3 1 ‘[2 T3 4 Balanced Port
0.55+0.1 0.3+0.1 5 GND
\ 6 N.C.
\ |:| \
A
0.1£0.1 0.25%0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
0-25 1pis width is 500. Balanced impedance 100Q
Micro-strip line for 0.4mm thick Frequency range 2400 to 2500 MHz
M glass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
Amplitude impedance at balanced port 0+2.0dB
© \J 5 Insertion loss 1.2dB max.
o Jd- 7 - " °
o L.5 T Operating —40 to +85°C
d i emperature range
3 | OX i) P 9 Storage —40 to +85°C
S 1 © Packaging style and quantities 4000pieces/reel
0
&
@
0.3 0.3
[20.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 2400MHz T 4 1: 2400.0MHz
-5 —13.62dB g 3 ~0.45dB
) || 2: 2500MHz 8 5 2: 2500.0MHz
< -10 ~_ — —12.33dB 5 3 -0.21dB
S 15 — - 20
c (0] _1 |t
= e
2-20 2-2
[=%
& o5 £ j
301002200 2300 2400 2500 2600 2700 2800 3100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
05 [ 1: 2400.0MHz 200 1: 2400MHz
=10 | —0.82dB 8’,195 179.9deg.
2 i 2 2: 2500.0MHz 31900 2: 2500MHz
‘g _2-0 —0.87dB S 185 179.8deg.
2 25 S 180
[
£-30 8175 2
® -35 $170
2 40 8165
45 & 160
59100 2200 2300 2400 2500 2600 2700 2800 193100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1712D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

1.6£0.1 _ 0.60.1 TERMINAL FUNCTIONS

6 5 4 ] § l5 A4 1 Unbalanced Port
ps Unbalanced D Balanced 2 GND or DC feed+ RF GND
(] f g‘&z”t ?gg’é’t 3 Balanced Port
1 2 3 1T Iz T3 4 Balanced Port
055:0.1 _0.3+0.1 5 GND

‘““ 6 N.C.

\ I:l \

A
0.1+£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

0.25 Unbalanced impedance 50Q
0-25 1pis width is 500. Balanced impedance 150Q
Micro-strip line for 0.4mm thick Frequency range 2400 to 2500 MHz
glass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
Amplitude impedance at balanced port 0+2.0dB
© \J Insertion loss 1.2dB max.
o Jd- 7 n
= Operating —40 to +85°C

@ i o
8 i z S Temperature range Storage 40 10 +85°C
S} 1 e Packaging style and quantities 4000pieces/reel

0.3 0.3

0.3 Through-hole  pimensions in mm

FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 150Q2

RETURN LOSS AMPLITUDE BALANCE
0 5 .
1: 2400MHz @ 4 1: 2400.0MHz
-5 —20.89dB 2 3 -0.33dB
D 10 2: 2500MHz 3 5 2: gs(%gMHz
5 —20.10dB S A
g 15 ~ el § c1) —
c \ 2 —
g 20 \ 22|
s 3 3
— €
25 < -4
_ -5
38100 2200 2300 2400 2500 2600 2700 2800 2100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
2 1: 2400MH 208 1: 2400MH.
0. : z 200 : z
= _?g — -0.74dB 5195 173.3deg.
8.5 [ 2: 2500MHz 2190 2: 2500MHz
§ 20 —-0.69dB § 185 172.2deg.
. -25 S 180
£-30 85175
2 -35 %170 =
£ 40 £ 165
45 & 160
-5.0 155
2100 2200 2300 2400 2500 2600 2700 2800 2100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1713D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

16404  0.6+0.1 1 TERMINAL FUNCTIONS
s 5 4 = 6 [5 [4 1 Unbalanced Port
S Unbalanced Balanced 2 GND or DC feed+ RF GND
|:| & input L] output 3 Balanced Port
= 50Q ~ ~ | 2000
1 2 3 1| 12 |3 4 Balanced Port
0.55+0.1  _0.3%0.1 5 GND
| 5 NG
\ |:| \
1
0.1£0.1 0.25%0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
025 Unbalanced impedance 50Q
025 1pis width is 500. Balanced impedance 200Q
Nllicro—strip line for 0.4mm thick Frequency range 2400 to 2500 MHz
M glass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
Amplitude impedance at balanced port 0+2.0dB
g 6] | S Insertion loss 1.2dB max.
P — 2.5 Operating —40 to +85°C
P 71 OX L Temperature range Storage —40 to +85°C
S 1 © Packaging style and quantities 4000pieces/reel
@]
>
@
0.3 / 0.3
20.3 Through-hole  pimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50¢(¥Balance 200Q2
RETURN LOSS AMPLITUDE BALANCE
0 4
1: 2400MHz B 3 1: 2400MHz
5 S2ioean S 2 2 2450MH
. . r4
3 L ] 2 2400z €] 1" 0.40dB
g -10 7 3: 2500MHz B % 3: 2500MHz
= \ /| —18.84dB o 2= 0.62dB
§ -15 \ 2 -1
o} =
T _20 3 s -2
| VA <=
23000 2200 _ 2400 2600 2800 2000 2200 _ 2400 2600 2800
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 1: 2400MHz _ 210 1: 2400MHz
5 05 -0.87dB ©200 5 ;Zg-{fﬁg‘B
. o r4
<z 10 T R 3190 171.750B
8 pd 3: 2500MHz £ 50 3: 2500MHz
,§ -1.5 \\ —0.85dB E — 171.05dB
g —20 / §17o 273 —
£ 55 £ 160
-3.0 150
2000 2200 _ 2400 2600 2800 2000 2200 _ 2400 2600 2800
Frequency(MHz) Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1720A1 For EGSM

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 _ 0.6+0.1 TERMINAL FUNCTIONS

6 5 4 § \T/5 4 1 Unbalanced Port
|:| S Unbalanced I:, Balanced 2 GND or DC feed+ RF GND
H input output
s 500 200Q 3 Balanced Port
1 2 3 1T —[2 —B 4 Balanced Port
0.55+0.1  0.3%0.1 5 GND
| 5 NG
\ |:| \
1
0.1£0.1 0.25%0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
025 1pis width is 500. Balanced impedance 200Q
'V||i0r0-3trip line tf)Oft 0-t4mm thick Frequency range 880 to 960 MHz
g'ass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
Amplitude impedance at balanced port 0+1.0dB
g 6 Insertion loss 1.4dB max.
 — S Operating —40 to +85°C
[3) o
5 — ¥ Temperature range
2 T 4§ perald g Storage —40 to +85°C
S 1 Packaging style and quantities 4000pieces/reel
o
&
@,
0.3 0.3
0.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 880MHz o 4 1: 880MHz
o~ -17.13dB I -0.12dB
@ -10 2: 920MHz ] 2: 920MHz
! g 2 0.07dB
215 S 7 3 ;égﬁidB s | I 3: 960MHz
3 y4 et N
e ™ —23.220B i — T2 |3 0.23dB
5-25 3 !
&€ 30 \ £
5 -
-35 \V/ £
4950 800 850 900 950 1000 1050 1100 550 800 850 900 950 1000 1050 1100
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
_0,2 1: 880MHz 2 1: 880MHz
— —-1.07dB 5 77.24deg.
g 12 [3 I~ 2: 920MHz 100 2: 920MHz
o T —-0.93dB oy 176.73deg.
8 2.0 3: 960MH 2 3: 960MHz
‘c 25 ' ogld; 180 176.16deg
< . 3 . .
£ -3.0 -GQ) 1172 3
2700 g170
-45 &
-5.0 160
750 800 850 900 950 1000 1050 1100 750 800 850 900 950 1000 1050 1100
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1726L1 For PDC800/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT

bE—

Unbalanced

TERMINAL FUNCTIONS

Unbalanced Port

Balanced Port

Balanced Port

1.6+0.1 0.6+0.1
6 5 4
|:| 3 input
=) 50Q
2 3
0.3+0.1

1
0.‘55450.1

=
il

0.1+£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

0.25

0.25

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

0.60.3 0.6

0.3 0.3
0.3 Through-hole  pimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS

0
5 1: 893MHz
10 -23.34dB
[ 2: 958MHz
% 220 —23.27dB
225 1 2
[=4
= —30
% 35
T _40
45
-50
700 750 800 850 900 950 1000 1050 1100
Frequency(MHz)
INSERTION LOSS
2 1: 893MH
-0.5 : z
=1 1 2 -0.32dB
85 2: 958MHz
e ~0.31dB

Insertion loss(d
|
w
o

-5.0
700 750 800 850 900 950 1000 1050 1100
Frequency(MHz)

6
A\ A\ 1
Balanced 2 GND
I:, output 3
100Q
4
1 Tz 3
T T 5 GND
6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 100Q
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 rande Operating —40 to +85°C
p 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
5
5 4 1: 2400MHz
3 3 0.89dB
g 5 2: 2500MHz
5 3 -0.67dB
g0 ky
. P
=
-3
g4
-5
700 750 800 850 900 950 1000 1050 1100
Frequency(MHz)
PHASE BALANCE
205 1: 2400MHz
Bfgg "182.27deg.
3190 2: 2500MHz
%133 182.13deg.
8175 : :
2170
E165
% 160
155
700 750 800 850 900 950 1000 1050 1100

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1731A2 For DCS/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT

16404  0.6+0.1 T TERMINAL FUNCTIONS
6 5 4 5 15 14 1 Unbalanced Port
S Unbalanced D Balanced 2 GND or DC feed+ RF GND
|:| 3;0' g‘ggm ggg’é’t 3 Balanced Port
1 2 3 1T —[2 T3 4 Balanced Port
0.55£0.1_0.340.1 5 GND
| 5 NG
\ |:| \
1
0.1+£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
025 1pis width is 500 Balanced impedance 200Q
Nllicro-strip line tf)oi 0.t4mm thick Frequency range 1710 to 1880 MHz
gass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
Amplitude impedance at balanced port 0+2.0dB
g 6 Insertion loss 1.2dB max.
 — S Operating —40 to +85°C
[3) o
; — ¥ Te t
2 1 4§ emperature range Storage —40 to +85°C
S 1 Packaging style and quantities 4000pieces/reel
o
&3
@,
0.3 0.3
0.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 1710MHz 3 4 1:1710MHz
~10 -13.78dB CI -0.45dB
) — 2: 1795MHz 9 2: 1795MHz
2 -15 T —23.34dB g 2 -0.11dB
g —20 i 3: 1880MHz <1 3: 1880MHz
2 —3(5) 2 75 -24.36dB o _‘1’ — 3 0.23dB
37 \ El '
5 -35 2-2
T _40 AV g-3
—45 < -4
5500 1650 1700 1750 1800 1850 1900 1950 2000 500 1650 1700 1750 1800 1850 1900 1850 2000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0
05 } 1:1710MHz e 1: 1710MHz
& 1.0 - + * , ;g.ggghcnia 3195 177.49deg.
58 €10 2 7une
820 3: 1880MHz 8 185 3: 1880MHz
s Zi'g ~0.70d8 5% 175.94deg.
k< . 1
g -35 8170 8
£ 40 2165
-45 & 160
{00 1650 1700 1750 1600 1850 1900 1950 2000

Frequency(MHz)

155
1600 1650 1700 1750 1800 1850 1900 1950 2000

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1732B1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

1.6£0.1 _ 0.6%0.1 TERMINAL FUNCTIONS
6 5 4 T 5 ls Jj‘_o 1 Unbalanced Port
= Unbalanced Balanced 2 GND or DC feed+ RF GND
|:| ‘E ?&Lﬁt D ?35‘;‘;‘ 3 Balanced Port
1 2 3 1T "[2 E 4 Balanced Port
0.55+0.1 0.3+0.1 5 GND
\ 6 N.C.

=
il

0.1+£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 100Q
Frequency range 4900 to 5950 MHz
Q Unbalanced port return loss 10dB min.
0.3 0.25 0.2 Phase impedance at balanced port 180+10deg
C Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
— Temperature rande Operating —40 to +85°C
3 9 0 p 9 Storage —40 to +85°C
e | ) Packaging style and quantities 4000pieces/reel
O O (@muby
wn
2O O
O OO.3
Unbal Port Bal Port
izo.a Through-hole
Line width be designed to match 50Q characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 4900MHz 5 a 1: 4900MHz
-5 -15.19dB S 5 -0.02dB
R 2: 5425MHz g 5 2: 5425MHz
2 -10 -20.34dB < 0.34dB
g 15 3: 5950MHz E (1) 3: 5950MHz
. N -17.78dB o ] = 2 3] 0.43dB
% 2 \ ,,/\g -g :; g™
€ 25 2 £
<-4
3000 4250 4500 4750 5000 5250 5500 5750 6000 _45000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
_05 1: 4900MHz =195 1: 4900MHz
& 1.0 e 2 %1 -0.80dB > 185.81deg.
85 ! 2: 5425MHz $190 2: 8425MHz
' T —-0.55dB ] .56deg.
8 2.0 3: 5950MHz g 185 1 2 3 3: 5950MHz
= —25 20.69dB I 180 184.97deg.
£-30 2175
$ -35
270 gimo
45 165
500 4250 4500 4750 5000 5250 5500 5750 6000

Frequency(MHz)

160
4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1733B1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

16401  0.6+0.1 TERMINAL FUNCTIONS
6 5 4 \6/ \T/S \j‘ 1 Unbalanced Port
S Unbalanced I:, Balanced 2 GND or DC feed+ RF GND
[] & oLt Qbtput 3 Balanced Port
1.2 3 1T TZ T 4 Balanced Port
0.55+0.1 0.3£0.1 5 GND
\ 6 N.C.

=
il

0.1+£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 50Q
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 rande Operating —40 to +85°C
R 0 P g Storage —40 to +85°C
e : Packaging style and quantities 4000pieces/reel
O O s
0O O
o
O OO.S
Unbal Port Bal Port
ia0.3 Through-hole
Line width be designed to match 50Q characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50¢(¥Balance 50Q2
RETURN LOSS AMPLITUDE BALANCE
0 1: 4900MHz o 8 1: 4900MHz
-5 —14.35dB z 2 0.53dB
ER 2: 5425MHz 3 2: 5425MHz
9 T N |z
845 N 3 s S0 1 2 5™ 0.33d8
2 20 AN 3 ER
5} =
o [=%
-25 X E-2
300 4250 4500 4750 5000 5250 5500 5750 6000 7900 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
1: 4900MHz _ 1: 4900MHz
— ~0.850B 5195 183.82deg.
D -05 2: 5425MHz § 190 2: 5425MHz
2 L ~T78 "‘"\"\\_ -0.60dB 3 185 183.40dkeg.
38 4 *1 3: 5950MHz g 3 % % 3: 5950MHz
- 1.0 1 Z0.82dB 180 7 183.69deg.
S / 2175
= (0]
g -15 // 170
- o 165
2400 4250 4500 4750 5000 5250 5500 5750 6000

Frequency(MHz)

160
4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1743L1 For PDC1500/Local

SHAPES AND DIMENSIONS/CIRCUIT

16401  06+0.1 TERMINAL FUNCTIONS
6 5 4 § Jf A4 1 Unbalanced Port
S Unbalanced I:, Balanced 2 GND
[] f g‘(g’Q”t %g’ét 3 Balanced Port
1 2 3 1T Tz T3 4 Balanced Port
0.5540.1 0.3+0.1 5 GND
\ 6 N.C.
\ |:| \
1
0.1+£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
0.25 This width is 50Q. _ Balanced impedance 100Q
'Vl"CTO-StFIp line tf)Of 0.4mm thick Frequency range 1439 to 1468 MHz
glass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+15deg
Amplitude impedance at balanced port 0+1.5dB
g 6 Insertion loss 1.0dB max.
— S Operating —40 to +85°C
[3) o
; — ¥ Te t
o 1. 4§ emperature range Storage —40 to +85°C
S 1 Packaging style and quantities 4000pieces/reel
ging
o
&
@,
0.3 0.3
0.3 Through-hole  pimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 1439MHz T 4 1: 1439MHz
10 —-23.16dB 3z 3 -0.39dB
a _i5 2: 1468MHz 3 5 2: 1468MHz
2 -22.98dB < -0.83dB
@ 20 5 (1)
o o5 kel
£ 30 e 8 -1 B S
=] =] 2
T -35 = -2
T 40 g-3
—45 <-4
%500 1350 1400 1450 1500 1550 1600 300 1350 1400 1450 1500 1550 1600
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
. 1: 1439MH 205 1: 1439MHz
_ = : z ~ 200 :
= _?'g : -0.284dB 2195 184.8deg.
85 2: 1468MHz 2190 2: 1468MHz
820 ~0.285dB 8 185 1 184.6deg.
c 25 S 180 -2
2 -3.0 2175
© -35 $170
é -4.0 8 165
_45 2 160
-5.0 155
1300 1350 1400 1450 1500 1550 1600 1300 1350 1400 1450 1500 1550 1600
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1748A2 For DCS/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 _ 0.6+0.1
s s ol ||
O g

2 3
0.3+0.1

1
0.‘55450.1

-
il

0.1+£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN
0.25

0.25

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

Unbalanced
input
50Q

!

U

S
L]
1 R B

i

(11/53)

&TDK

TERMINAL FUNCTIONS

0.60.3 0.6
|

0.3 0.3

20.3 Through-hole

FREQUENCY CHARACTERISTICS

Unbalance 50¢YBalance 150Q2
RETURN LOSS

0

-5

-10

-15

111
@ NN
o oo
N

-35

Return loss(dB)

-40

—45

=50
1600 1650 1700 1750 1800 1850 1900 1950 2000

Frequency(MHz)

INSERTION LOSS

0
-05 ‘
% -1.0 1 3.
215
8-20
c -25
£ -30
g -35
£ 40
-45

-5.0
1600 1650 1700 1750 1800 1850 1900 1950 2000

Frequency(MHz)

w N

@ N

Dimensions in mm

: 1710MHz

—17.44dB
1795MHz
—22.31dB
1880MHz
-16.51dB

:1710MHz

-0.66dB
1795MHz
-0.59dB
1880MHz
-0.65dB

1 Unbalanced Port
Balanced 2 GND or DC feed+ RF GND
?gg’s‘)‘t 3 Balanced Port

4 Balanced Port

5 GND

6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 150Q
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 rande Operating —40 to +85°C
p 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
% i 1: 1710MHz
S, -0.06dB
2 > 2:1795MHz
e 0.24dB
E (1) 3: 1880MHz
o — ' 2 3 0.52dB
2-2
a
-3
£
-5
1600 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz)
PHASE BALANCE
205 1: 1710MHz
Bfgg " 175.79deg.
3 190 2: 1795MHz
© 174.92deg.
g 185 3: 1880MHz
180 174.27deg.
0175 1
2170 2 3
165
% 160

155
1600 1650 1700 1750 1800 1850 1900 1950 2000

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1752A1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

16201  0.6+0.1 TERMINAL FUNCTIONS
6 5 4 3 \Tf \f 1 Unbalanced Port
S Unbalanced I:, Balanced 2 GND or DC feed+ RF GND
[] & et ot 3 Balanced Port
1.2 3 1T P Ta 4 Balanced Port
0.5520.1 0.3+0.1 5 GND
\ 6 N.C.

=
il

0.1+£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

0.85

-

O
'©o—0 @) Ig
0O O
SN
Unbal Port O OO.S

O

\Bal Port
izo.a Through-hole

Line width be designed to match 50Q characteristic impedance

depending on PCB material and thickness.

Dimensions in mm

FREQUENCY CHARCTERISTICS
Unbalance 50¢YBalance 200Q2
RETURN LOSS

0

_5 M 1
@ -10 2
2 -15 AN e
@ L~ 3
S 20 4
£ /
5-25 \ 7
& -30

-35 V

—40
4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency (MHz)

INSERTION LOSS

0

;
D o5 2:
g //.(\/\/\Mz M,_\,\’ .
< -1.0 f 3%
s

E 15

2.0
4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz)

: 4900MHz

—32.46dB

: 5425MHz

—14.93dB

: 5950MHz

—12.46dB

: 4900MHz

—-0.71dB
5425MHz
-0.65dB
5950MHz
-0.83dB

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
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 rande Operating —40 to +85°C
p 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
& s 1: 4900MHz
T 2 0.27dB
3 2: 5425MHz
g 1 0.39dB
E o - ) % 3: 5950MHz
3 Y= —1 0.38dB
2 -1
£
£ -2
<<
"4h00 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz)
PHASE BALANCE
200 1: 4900MHz
5195 "181.21deg.
3190 2: 5425MHz
° 181.81deg.
g 185 e 3: 5950MHz
S 180 1 2 3] 181.62deg.
2175
@170
£
o 165

Frequency(MHz)

60
4000 4250 4500 4750 5000 5250 5500 5750 6000

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1752A2 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

16201  0.6+0.1 TERMINAL FUNCTIONS
6 5 4 3 \Tf \f 1 Unbalanced Port
S Unbalanced I:, Balanced 2 GND or DC feed+ RF GND
[] & et ot 3 Balanced Port
1.2 3 1T P Ta 4 Balanced Port
0.5520.1 0.3+0.1 5 GND
\ 6 N.C.

=
il

0.1+£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

03 O.ZSQ 0.25
a
2 EL O
'©o—0 @) 13
0O O
’ SN
Unbal Port O OO.S

O

Bal Port

0.3 Through-hole

Line width be designed to match 50Q characteristic impedance

depending on PCB material and thickness.

FREQUENCY CHARCTERISTICS
Unbalance 50¢YBalance 200Q2
RETURN LOSS

Dimensions in mm

0
1: 4900.0MHz
5 \\ -16.16dB
@ 2: 5425.0MHz
Z 10 N -18.37dB
8- \ 3: 5950.0MHz
€ 15 v -13.44dB
27 \ L~
o} /
20 N~
-25
2000 4500 5000 5500 6000
Frequency(MHz)
INSERTION LOSS
0.0
1: 4900.0MHz
. -05 -0.88dB
3 YT N 2: 5425.0MHz
g -1.0 ~0.66dB
8 / 3: 5950.0MHz
c—15 -0.79dB
ks} // :
5 20
2 /
£ 25 /
-3.0
4000 4500 5000 5500 6000

Frequency(MHz)

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
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 rande Operating —40 to +85°C
p 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
3
& 1: 4900.0MHz
S 2 -0.01dB
K] 2: 5425.0MHz
c 1 0.28dB
2, | 3: 5950.0MHz
e 0.36dB
é el
2
£ -2
<
-3
4000 4500 5000 5500 6000
Frequency(MHz)
PHASE BALANCE
200 1: 4900.0MHz
> 181.46degrees
3 190 2: 5425.0MHz
3 181.18ﬁﬂegrees
c Wl PR 3: 5950.0MHz
§ 180 fr=t=e~sn  179.85degrees
3
170
o
160
4000 4500 5000 5500 6000
Frequency(MHz)

* All specifications are subject to change without notice.
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&TDK
Multilayer Baluns, HHM Series
HHM1763A1 For EGSM

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 _ 0.6+0.1 TERMINAL FUNCTIONS

bE™

6 _5_ 4 8 1 Unbalanced Port
|:| S Unbalanced I:, Balanced 2 GND or DC feed+ RF GND
H input output
s 500 1500 3 Balanced Port
1 2 3 1T —[2 T3 4 Balanced Port
0.55+0.1  _0.3%0.1 5 GND
| 5 NG
\ |:| \
1
0.1+£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN
0.25 ELECTRICAL CHARACTERISTICS
025 l\TAhis width iIS SOfQ. hick Unbalanced impedance 50Q
icro-strip line for 0.4mm thic :
glass-epoxy substrate. Balanced impedance 150Q
Frequency range 880 to 960 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
g 6 _ Amplitude impedance at balanced port 0+1.0dB
2'4‘:7 1S Insertion loss 1.4dB max.
© 1. 4§ Temperature rande Operating —40 to +85°C
© ! P 9 Storage —40 to +85°C
<0,\)/ Packaging style and quantities 4000pieces/reel
0.3 0.3
0.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢(¥Balance 150Q
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 880MHz T 4 1: 880MHz
-5 —-14.29dB S 3 » 5262';25
2: 920MH: :
R — 283408 g 2 ~0.04dB
2 N " 3: 960MHz s ! 3: 960MHz
<15 ? -20.62dB < _? —— e 0.10dB
2 -20 AN 2
o 3 E— -3
—25 < -4
3050 800 850 900 50 1000 1050 1100 50 800 850 800 850 1000 1050 1100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200 1: 880MHz
. 1: 880MH: . :
_ _?.g Bl 8’195 177.13deg.
85 =t 12 |3 2: 920MHz £19%0 2: 920MHzZ
‘g =1 —0.88dB 3185 176.62deg.
8-20 3: 960MHz § 180 3: 960MHz
c —25 -0.82dB R 176.08deg.
£-30 o175 215
iy g0
-45 = 122
_5'0750 800 850 900 950 1000 1050 1100 750 800 850 900 950 1000 1050 1100
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1502 For DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 6 5 |4 1 Unbalanced Port
"ol 2 GND or DC feed+ RF GND
S Unbalanced Balanced 3 Balanced Port
I:l + input |:| output
be>] & 50Q 100Q 4 Balanced Port
I&*:Cf = 5 GND
of 1 2.3 1 2 |8 6 N.C.
ONGSiO.Z 0.3+£0.2
NI

0.2+0.2 0.35%0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 1662+43 MHz
O Unbalanced port return loss 12dB min.
O Phase impedance at balanced port 180+5deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 0.8dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
3 1 2
a5 O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 1002
RETURN LOSS AMPLITUDE BALANCE
0 5
- 1: 1619MHz T 4 1: 1619MHz
_13 -17.64dB g 3 ~0.162dB
D _45 2: 1662MHz 8 5 2: 1662MHz
2 — ~18.41dB 51 018548
2 20 =% 3: 1705MHz 3 3: 1705MHz
£ -25 "~19.00dB i T2 0.239dB
£ 30 o -
2 2 -2
© -35 £
T _40 g-3
-45 <-4
~50. 00 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 3500 7550 1600 1650 7700 1750 1800 1850 7900 7950 2000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
05 ] 1: 1619MHz 200 1: 1619MHz
= _10 1 ]2 3 -0.459dB 9195 181.0deg.
S s 2:1662MHz S 190 2: 1662MHz
9 T —0.440dB 2 185 181.2deg.
8 20 3: 1705MHz = 3: 1705MHz
g 25 ~0.444dB 3 180 T2 181.1deg.
£ -30 8175
® -35 $170
2 40 2165
45 B 160

-5.0
1500 1550 1600 1650 1700 1750 1800 1)850 1900 1950 2000

15!
?500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz, )

Frequency(MHz,

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1506 For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.9540.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance! alance
I:l ] input l:’ output 3 Balanced Port
3 %: & 50Q 100Q 4 Balanced Port
& L = 5 GND
S o238 ! 2 |8 6 N.C.
OfSiOf 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
Unbalanced impedance 50Q
0.3__ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 100%
glass-epoxy substrate. E 1920 to 1980,
0 requency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol © | | Amplitude impedance at balanced port 0+2.0dB
3l s I I Insertion loss 1.0dB max.
: — Temperature rande Operating —40 to +85°C
p } P g Storage —40 to +85°C
= Packaging style and quantities 2000pieces/reel
2 / Tz
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 1002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 1920MHz o 4 1: 1920MHz
_ _10 -16.83dB z 3 -0.41dB
D 5 2: 1980MHz 3 5 2: 1980MHz
% 20 2 3 4 —16.30dB g 1 —0.35dB
2 1 3:2110MHz 5, 3:2110MHz
=25 -15.09dB > x -0.25dB
S -30 4: 2170MHz S -1 —2 3— 4: 2170MHz
% 35 -14.72dB £ 2 -0.21dB
T _40 g -3
—45 < -4
%60 7800 1900 2000 2100 2200 2300 700 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
05 1: 1920MHz —~ 200 1: 1920MHz
= 1.0 1_2 34 -0.57dB 2195 183.7deg.
8% 2: 1980MHz 2 190 2: 1980MHz
"%’ =1 —0.60dB S 485 184.1deg.
2 20 3: 2110MHz £ 1o = 4 3: 2110MHz
= 25 Z0.66dB 3 185.0deg.
£ 30 4: 2170MHz 2175 4: 2170MHz
g -35 -0.67dB @ 170 185.4deg.
£ 40 c 165
45 2 160
{760 7800 Te00 2000 2100 2200 2300 "%760 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1509 For EGSM-DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

(17/53)

&TDK

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance! alance

I:l b input l:’ output 3 Balanced Port
= %: & 500 200Q 4 Balanced Port
S = 5 GND
N
° 'o2e OJ 23 6 N.C.

0.6540.2 0.3+0.2

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. Frequency range 1275 to 1525MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
@ ® 6 |5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 e
a5 O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
- 1: 1275MHz T 4 1: 1275MHz
A_u‘r; -24.66dB 3 3 _—0.264dB
o 2: 1400MHz 3 > 2: 1400MHz
2 ool -36.830B g 3 0.007dB
g 20 3: 1525MHz T 3: 1525MHz
S 25 M 2 0 3 0.2050dB
c 1 —_— -29.34dB P B e 2 :
cg _35 \\ T3 é -2
T _49 _\/ S 3
45 < -4
~50. 00 7150 1200 1250 1300 1350 1400 1450 1500 1550 1600 3100 7150 1200 7250 7300 1350 1400 1450 7500 7650 600
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
05 1: 1275MHz 200 1: 1275MHz
= 10 1 —3 AT -0.642dB 2195 180.2deg.
R 2: 1400MHz 2190 2: 1400MHz
2 -0.637dB 2 185 180.0deg.
g 20 3: 1525MHz g 3: 1525MHz
c 25 ~0.665d8 g 180 1 p 5 180.6deg.
£ -30 8175
5 35 2170
(72} ©
£ 40 165
45 & 160

-5.0
1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600

1
5?100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
Frequency(MHz) )

Frequency (MHz,

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1515B2 For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 |4 1 Unbalanced Port
© Unbal g Bal g 2 GND or DC feed+ RF GND
nobalance alance
I:l =] input l:’ output 3 Balanced Port
2 %: & 50Q 200Q 4 Balanced Port
Q< - 5 GND
s o203 ! 23 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.3 0.2 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
glass-epoxy substrate. Frequency range 880 to 960MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
@ @ 6 5 n S
ol o P B | Temperature ranae Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
2 i Packaging style and quantities 2000pieces/reel
g / AR
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
~ 1: 880MHz @ 4 1: 880MHz
_13 —22.77dB 53 0.060dB
T _y5 2: 920MHz 3 5 2: 920MHz
2 20 ™~ | — -2821dB 5 7 . gé)(?&ag
S 25 N S L (N S0 ' 0.069dB
£ -30 ~— ’ g -
B -35 2 -2
T _40 g-3
—45 < -4
5800 820 540 860 880 500 920 940 660 GEOT000 ~800 820 840 860 880 900 520 940 960 9601000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
4 " I 1: 880MHz ~ 105 1: 880MHz
= -2 i -0.65dB > 179.2deg.
3 2: 920MHz $190 2: 920MHz
3 3 ~0.60dB S 185 179.3deg.
g 4 3: 960MHz € 180 3: 960MHz
g 5 ~0.63dB 2 179.4deg.
g 6 2175 2
g 7 gm0
=3 165
_1800 820 840 860 880 900 920 940 960 9801000 16800 820 840 860 880 900 920 940 960 9801000
Frequency (MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1516 For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

(19/53)

&TDK

TERMINAL FUNCTIONS

2.0+0.15 0.95+0.1
6 5 4 ‘ 6 5 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
: nbalance! alance
I:l b input l:’ output 3 Balanced Port
= %: & 500 200Q 4 Balanced Port
Q— = 5 GND
o
5 1 2 3
° ] B GO 6 N.C.
OfSiOf 0.3+0.2
Il

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200 Q
glass-epoxy substrate. Frequency range 1710 to 1990MHz
O Unbalanced port return loss 10dB Min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
3 1 2
a5 O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 1710MHz T 4 1: 1710MHz
10 -27.78dB 3 3 0.097dB
D 45 2: 1850MHz 3 5 2: 1850MHz
2 —  —21.79dB 5 3 0.028dB
g -20 = i 3: 1990MHz g 0 3: 1990MHz
225 2 ~19.00dB o 1 3 ~0.1690B
g =30 — ’1 3 -l
3 35 £-2
T _40 g3
45 < -4
50600 1650 1700 1750 1800 1850 1900 1350 2000 2050 2100 "Fe00 7680 1700 1750 7600 1650 1900 1650 2000 2050 2100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 ! 205 1: 1710MHz
1: 17710MHz ~ 200 .
= :?g 1 ] & -0.580dB 2195 5 }79-2'3@9-
8 s 2: 1850MHz 3190 : 1850MHz
\%/ -1 _0.574dB S 185 A180.2deg.
g 20 3: 1990MHz £ 150 3: 1990MHz
c 25 —0.633dB ] : 3 181.2deg.
S 30 8175
5 35 $ 170
2 40 2165
T s & 160
50600 1850 1700 1750 1800 1850 7900 1950 2000 2050 2100

15!
?600 1650 1700 1750 1800 1850 1900 1)950 2000 2050 2100

Frequency(MHz) Frequency (MHz

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1517 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.9540.1 TERMINAL FUNCTIONS
6 5 4 || 6 |s |a 1 Unbalanced Port
v 2 GND or DC feed+ RF GND
S Unbalanced Balanced 3 Balanced Port
I:l A input |:| output
P %: Y 50Q 50Q 4 Balanced Port
i3 -
<\! 5 GND
© o208 1 2 |3 6 N.C.
ONGSJ_rOf 0.3£0.2
I
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50 Q
glass-epoxy substrate. Frequency range 2400 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
o @ 6| |5 : 5
S|l o [ | Temperature ranae Operating —40 to +85°C
: — P g Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / e
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50(YBalance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 2400MHz T 4 1: 2400MHz
10 -17.71dB 2 3 0.65dB
8 -15 — 1 2: 2500MHz g > 2: 2500MHz
% o0 A -14.48dB § 3 -
S 25 30 .
£ so N~ g -
3 a5~ £ -2
Q =
T _40 g-3
-45 <-4
50 00 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
. \ [ 1: 2400MH 205 1: 2400MHz
: z —~ 200 :
— :?g —— | -0.75dB 5105 178.7deg.
Iy ' P 2: 2500MHz 3190 2: 2500MHz
‘3’ :zg —-0.93dB S 185 177.6deg.
2 25 180
©
£ -30 8175
o -3.5 8170
2 40 8165
45 & 460
50100 2200 2300 2400 2500 2600 2700 %100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1517A2 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

5 JTO

(21/53)

&TDK

TERMINAL FUNCTIONS

Unbalanced Port

2.0+0.15 0.95+0.1
6 5 4 ‘ 6
0
o Unbalanced
I:l A input |:|
N 50Q

0.25:33
\

N

W

GND or DC feed+ RF GND

Balanced Port

Balanced Port

—

0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN

2 L

1
2
Balanced 3
output
500 4
5 GND
6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. Frequency range 2300 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
ol Insertion loss 1.2dB max.
== L = Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
@ / ARG
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50(YBalance 50Q
RETURN LOSS AMPLITUDE BALANCE
. 1: 2300.0MHz @ i 1: 2300.0MHz
> s g 0.64dB
—22.83dB z :
@10 2: 2500.0MHz 3 2 2: 2500.0MHz
5 -15 144848 g 0.61dB
2 —20 ’ S 1
S o5 =t S 0
€ 30 AN 8
5 VY E]
@ -35 %. 2
T _40 g3
-45 <4
_ -5
50100 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205 )
e 7 e
g-10 2: 2500.0MHz 3 13(5, 2:2500.0MHz
325 09548 S 185 177.61degrees
< 55 S 180
S 30 3475 .
T i
g -35 2170
£-40 g 165
_45 160
50 155
2100 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700

Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1518A3 For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

(22/53)

&TDK

TERMINAL FUNCTIONS

2.0+0.15 0.95+0.1
‘ 6 5 4 ‘ 6 5 |4 1 Unbalanced Port
w 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l =] input I:l output 3 Balanced Port
= %C ] 50Q 1500 4 Balanced Port
Q- = 5 GND
N
st 1 28 1 2 |3 6 N.C.
0.6540.2 0.3+0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 150Q
glass-epoxy substrate. Frequency range 1710 to 1990MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
ol Insertion loss 1.0dB max.
S| o L = Temperature rande Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
3 1 2
2s O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 150Q2
RETURN LOSS AMPLITUDE BALANCE
0 5 .
-5 1: 1710MHz 7 4 1 3)7216%'222
_ 10 ~720.71dB 3 3 2: 1850MHz
D 45 2: 1850MHz 3 2
< ~19.68dB g 3 0.222dB
2 20— % 3: 1990MHz o 3: 1990MHz
225 1 "~19.87dB 20 1 3 0.101dB
£ -30 !
g 35 £-2
T _40 g-3
45 <-4
—50. 00 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 $580 7650 700 1750 1800 1850 7800 950 2000 2050 2100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
05 [ 4 1:1710MHz 200 1: 1710MHz
& 10 1 > 3 -0.544dB 2195 5 }gﬁag-
e 2: 1850MHz 190 e 9dez
8 20 Jo.580d8 2185 3: 1990MHz
8 2 3: 1990MHz S 180 : :
g 25 _0.611dB g 2 * 179.8deg.
S 30 8175 1
5 35 2170
(72} ©
2 40 165
45 & 160
5060 1650 1700 1750 1800 1850 7900 1950 2000 2050 2100

15!
?600 1650 1700 1750 1800 1850 1900 1)950 2000 2050 2100

Frequency(MHz) Frequency(MHz

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1520 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance alance
I:l ] input I:I output 3 Balanced Port
= %: & 50Q 100Q 4 Balanced Port
QL = 5 GND
s o2 8 ! 2 3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 0.2 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 2400 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / Tz
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
- 1: 2400MHz T 4 1: 2400MHz
10 3654083 cE 2 2500MHz
) 2: 2500MHz :
% :;g —29.13dB E ? —0.54dB
8 5 30
£ 30 g -1
3 -35 N~ 22
€ 0 ~ g_ 3
—45 < -4
50 00 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
0.0 205 1: 2400MHz
1: 2400MHz ~ 200 :
& :?g —— -0.64dB ©195 184.5deg.
S 45 9 2: 2500MHz 3190 2: 2500MHz
2 ) -0.73dB 3 185 184.6deg.
s -2.0 c
< 25 < 180
©
£ -30 8175
o -35 2170
(7} ©
£ 40 165
45 2 160
5000 2200 2300 2400 2500 2600 2700 "100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1520A2 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance alance
I:l ] input I:I output 3 Balanced Port
= %: & 50Q 100Q 4 Balanced Port
QL = 5 GND
o
5 1 2 3
S ! 2 3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 2300 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
@ / ARG
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
- 1: 2300MHz @ 4 1: 2300MHz
I -13.77dB S, 0.08dB
@ 2: 2400MHz @ 2: 2400MHz
3 -15 "S13.47dB e 2 -0.03dB
@ 20 iy a1 3: 2500MHz
3 3: 2500MHz g,
-5 -13.12dB ° — —0.23dB
£ -30 35 -1
@ -35 2 -2
T 40 g-3
—45 < 4
_ -5
®8100 2200 2300 2400 2500 2600 2700 2800 2100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
-0.5 1: 2300MHz — 200 1: 2300MHz
= _-1.0 —0.68dB 2 195 ' 185.3degrees
e 2: 2400MHz 2 190 2: 2400MHz
TJ’; 2.0 Z0.70dB § 185 A184.9deg
k-2 3: 2500MHz 3 180 3 fggfled:egéees
25 Z .
550 0.73dB % 175
§ 35 2 170
£-40 g 165
_45 160
155
59100 2200 2300 2400 2500 2600 2700 2800 2100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1521 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
w Unbal g Bal q 2 GND or DC feed+ RF GND
nbalance alance
I:l 5 input I:I output 3 Balanced Port
= %: & 500 200Q 4 Balanced Port
& i = 5 GND
N
°© o203 ! 28 6 N.C.
OfSiof 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. Frequency range 2400 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
@ @ 6 5 n
S| o 1 AL Temperature range Operating —40 to +85°C
: — P g Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
g / AR
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 2400MHz T 4 1: 2400MHz
-5 —13.08dB g 3 ~0.45dB
@ 2: 2500MHz 8 5 2: 2500MHz
% -10 —14.96dB 5 1 -0.57dB
8 15 ] 3o
£ g -1 ?
2 -20 2 -2
Q =
o Q_3
-25 AN g4
30 00 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
e [ [ 1: 2400MH, 205 1: 2400MHz
: z —~ 200 :
P :?g A . -0.82dB 195 180.7deg.
8 ! 2: 2500MHz 2100 2: 2500MHz
7 :z'g -0.76dB S 105 181.3deg.
2 25 180
© -
£ -30 8175
o -3.5 8170
2 40 8165
45 & 460
50100 2200 2300 2400 2500 2600 2700 %100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1521A2 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
w Unbal g Bal q 2 GND or DC feed+ RF GND
nbalance alance
I:l 5 input I:I output 3 Balanced Port
3 %: & 50Q 200Q 4 Balanced Port
a—H = 5 GND
s o203 ! 28 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. Frequency range 2300 to 2500MHz
O Unbalanced port return loss 9.5dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.1dB max.
| © 6 5 : o
S|l o [ | Temperature ranae Operating —40 to +85°C
: — P g Storage —40 to +85°C
2 i Packaging style and quantities 2000pieces/reel
2 / e
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 s 1: 2300.0MHz
_ 1: 2300.0MHz @ 4 : :
L0 5iedB s 2 2500 0MHz
) 2: 2500.0MHz : .
2 Z12.9608 5?2 Z0.57d8
S 25 L
€ 30 8
5 E]
@ -35 2 -2
T 40 g-3
-45 < 4
_ -5
50100 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
05 1: 2300.0MHz 200 1: 2300.0MHz
@ -1.0 -0.860B § 195 179.99degrees
85 2: 2500.0MHz 2 190 2: fg?oz-gg/le
é -2.0 -0.76dB cé 185 .26degrees
= 25 < 180
S -30 S175
g -35 @ 170
£-40 g 165
-45 160
_ 155
53100 2200 2300 2400 2500 2600 2700 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1522A7 For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance alance
I:l ] input l:’ output 3 Balanced Port
= %: & 500 500 4 Balanced Port
QL = 5 GND
s o2 8 ! 2 3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 0.2 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. Frequency range 824 to 894MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.4dB max.
@ @ 6 5 -
S| o o Temperature range Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / e
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 50Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 824MHz T 4 1 22142'\3(:%
=-10 . 323.8008 3 3 2: 859MHz
[ 2: 859MHz o 2 .
o —-25.70dB < 0.150dB
@ 20 T 3: 894MHz 3 | 3: 894MHz
e 7 -23.320B 2.5 T2 3 0.184dB
5 -35 2-2
T _40 g-3
—45 <-4
_5900 750 800 850 900 950 1000 _§00 750 800 850 900 950 1000
Frequency(MHz) Frequency (MHz)

INSERTION LOSS PHASE BALANCE
200

0 1: 824MHz —~195 1: 824MHz
g P 8100 2 doo
] 1 2 3 2: 859MHz k] SR
2 -1.01dB 2185 . Sgg.MHeg.
2 g 5180 I " 180.4deg
= 1. 3 .4deg.
£ -8 S175
§ E 170
= o 165

! 16

500 750 800 850 900 950 1000 000 750 800 850 900 950 1000

Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1522B1 For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95:0.1
6 5 4|
©
] 3
+
. 0
5% %C S
el =
S T 2 3
OfSiOf 0.3:0.2
]

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN

TERMINAL FUNCTIONS

5 F

Unbalanced
input

e L

—

1 Unbalanced Port
2 GND or DC feed+ RF GND
Eﬁ‘t'gﬂfed 3 Balanced Port
500 4 Balanced Port
5 GND
2 I3 6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. Frequency range 880 to 960MHz
O Unbalanced port return loss 12dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.3dB max.
@ ® 6 |5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
g / AR
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50(YBalance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 880MHz T 4 1: 880MHz
-5 -23.68dB g3 0.45dB
g-10 2: 920MHz g 5 2: 920MHz
Z 15 —24.99dB S 1 0.47dB
& oo 3: 960MHz g , : * 3 ga%nggz
=" -22.03dB -
5o et i
£ -30 E‘ 3
-35 <-4
900 800 900 1000 1100 1200 oo 800 900 1000 = 1100 1200
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
-0.5 1: 880MHz — 1: 880MHz
= _10 —0.96dB o 180.74deg.
3 s 12 3 2: 920MHz $190 2: 920MHz
° -0.96dB ] 180.75deg.
2 2.0 3: 960MHz e 3: 960MHz
= 25 Z0.97dB 3 180 T2 3 180.84deg.
£ -30 <
g -35 g170
£ 40 T
-4.5
-5.0 160
700 800 900 000 1100 1200 700 800 900 1000 = 1100 1200

Frequency(MHz)

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1523B3 For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1
6 5 4 ‘

1.25+0.15

0.25:33
\

N

W

0.3+0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

0.3

Dimensions in mm

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

TERMINAL FUNCTIONS

5 F

6
Unbalanced
input I:I
50Q

—

O

O

33 el sl
[}

© : -
= :
‘

0.
|

=

FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS

©0.3 Through-hole

Dimensions in mm

0
5 1: 824MHz
10 -19.26dB
g 15 2: 859MHz
2 — -19.92dB
I3 1 |2 3 3: 894MHz
= 25 ~20.00dB
£ 30
=3
% -35
T _40
—45
-50
700 750 800 850 900 950 1000
Frequency(MHz)
INSERTION LOSS
0.0
-05 1: 824MHz
= 10 — ~0.850B
8 15 1273 2: 859MHz
2 o -0.83dB
3= 3: 894MHz
= 25 -0.84dB
S 30
g -35
£ 40
-45
-5.0
700 750 800 850 900 950 1000

Frequency(MHz)

1 Unbalanced Port
2 GND or DC feed+ RF GND
(?Stlgﬂtc *d 3 Balanced Port
100Q 4 Balanced Port
5 GND
2 8 ° 6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 100Q
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
P 9 Storage —40 to +85°C
Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE
= i 1: 824MHz
5 3 -0.240dB
2 2: 859MHz
g 2 -0.310dB
1 3: 894MHz
2 0 -0.374dB
8- 1—2—3
2 -2
23
g
500 750 800 850 900 950 1000
Frequency(MHz)
PHASE BALANCE
200 1: 824MHz
= 195 " 181.2deg.
S 190 2: 859MHz
o iR
£ 180 ——3 " 181.3deg.
2175
Q
& 170
=
o 165
169
00 750 800 850 900 950 1000
Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1523C1

For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95:0.1
6 5 4|
©
] 3
+
. 0
5% %C S
g =
S T 2 3
OfSiOf 0.3:0.2
]

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN

Unbalanced
input
50Q

—

TERMINAL FUNCTIONS

5 |4 1 Unbalanced Port
2 GND or DC feed+ RF GND
Balanced 3 Balanced Port
output
100Q 4 Balanced Port
5 GND
2 |3 6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 880 to 960MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.1dB max.
| © 6 5 : o
S|l o [ | Temperature ranae Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
2 i Packaging style and quantities 2000pieces/reel
© R I
@ / ARG
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 1002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 880MHz 3 4 1: 880MHz
10 -19.78dB 3 3 0.370dB
D 45 2: 920MHz 3 5 2: 920MHz
P —— —21.30dB s 1 0.450dB
E 3: 960MHz R 3: 960MHz
225 Z02.04dB 2 0.515dB
5] -30 3 -1
3 35 2 -2
T _40 g -3
—45 < 4
5800 820 840 860 880 500 920 940 560 9BOT000 800 820 840 860 880 S00 920 940 960 980 1000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
9 200 1: 880MH:
— 1: 880MH. : z
— O_f . + ~0.8008 g 19 180.7deg.
8 15 2: 920MHz £ 190 2: 920MHz
2 -0.78dB 3 185 180.7deg.
- 3: 960MHz £ 180 3: 960MHz
< —242 —0.77dB 5 B 180.8deg.
45 o 165

-5
800 820 840 860 880 900 920 940 960 980 1000

160Q
800 820 840 860 880 900 920 940 960 980 1000
Frequency(MHz)

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1524B1 For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 |4 1 Unbalanced Port
v 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l =] input I:l output 3 Balanced Port
o %C ] 50Q 150Q 4 Balanced Port
Q1 = 5 GND
N
st 1 28 1 2 |3 6 N.C.
0.6540.2 0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 150Q
glass-epoxy substrate. Frequency range 880 to 960MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / R
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 15002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 880MHz 3 4 1: 880MHz
10 -16.57dB 3 3 0.250dB
D 5 — 2: 920MHz 3 5 2: 920MHz
Z 20 -16.75dB S 1 0.260dB
R 3: 960MHz R 3: 960MHz
<-25 Z15.83dB 2 0.279dB
5 30 3 -1
3 -35 2 2
T _40 g -3
—45 < 4
5800 820 840 860 880 500 920 940 S60 9BOT000 800 820 840 860 880 S00 920 940 960 980 1000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
99 [ 200 1: 880MH
— 1: 880MHz . : z
= 25 ——— % —0.68dB 5% 178.3deg.
5 15 2: 920MHz 3 190 2: 920MHz
2 20 ~0.66dB 3 185 178.3deg.
s 3: 960MHz c 3: 960MHz
= 25 Z0.67dB S 180 178.3deg.
£ -30 2175
Y B 165

-5.0
800 820 840 860 880 900 920 940 960 980 1000

160
800 820 840 860 880 900 920 940 960 980 1000
Frequency(MHz)

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1524B4 For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance! alance

I:l b input I:I output 3 Balanced Port
2 %: & 50Q 150Q 4 Balanced Port
& = 5 GND
N
ot 1 203 o ! 2 8 6 N.C.

0.6540.2 0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 150Q
glass-epoxy substrate. Frequency range 824 to 894MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / R
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 15002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 824MHz @ 4 1: 824MHz
— -10 -14.15dB T 3 0.220dB
Q5 T 2:859MHz g 5 2: 850MHz
= 1 s * -15.89dB s 1 0.240dB
820 3: 894MHz 5 n 3: 894MHz
=25 -16.78dB e 0 1 2 3 0.256dB
£-30 8 -
3 -35 2 2
T _40 g -3
—45 < 4
5050 770 790 810 830 850 870 890 810 930 950 550 770 790 810 830 850 870 830 910 930 950
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 1: 824MHz ~ 195 1: 824MHz
& -1.0 T — 3 -0.79dB & 178.4deg.
g 45 2: 859MHz $ 190 2: 859MHz
2 50 -0.71dB 2 185 178.3deg.
8 = 3: 894MHz g 3: 894MHz
g 25 -0.67dB S 180 178.2deg.
2 =3.0 Q175 1 2 3.
T Q
g _i:g & 170
Y T 165

160
750 770 790 810 830 850 870 890 910 930 950
Frequency(MHz)

-5.0
750 770 790 810 830 850 870 890 910 930 950
Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1525 For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4| | 6 Js 4 1 Unbalanced Port
v Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance! alance
I:l 3 input l:’ output 3 Balanced Port
= %: & 50Q 500 4 Balanced Port
BT -
Y 5 GND
of 1 28 o e 6 N.C
ONGSiof 0.3£0.2 —
I
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. Frequency range 1710 to 1990MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o 1 AL Temperature range Operating —40 to +85°C
: — P g Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
g / AR
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 50Q2
RETURN LOSS AMPLITUDE BALANCE
0 >0 1: 1710MHz
- 1: 1710MHz = 40 .
_ _13 -12.83dB g 3.0 0.33dB
@ 5 2: 1850MHz 8 %0 2: 1850MHz
Z 20 1 2 3 -14.86dB 5 0 0.50dB
2~ 3: 1990MHz S oo = 3: 1990MHz
=5 -15.09dB o 0 1 2 0.69dB
g -30 3 -1.0
3 -85 £ 20
T _40 g -30
—45 < -4.0
00 1700 1800 71900 2000 2100 {500 7700 1800 1900 2000 2100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 198 1: 1710MHz
_ 08 = 54 R 3 190 "179.12deg.
@ -1.0 1 . 2 2: 1850MHz
315 2:1850MHz 3 185 179.33de
2 20 -0.59dB 3 179.33deg.
< 55 3: 1990MHz S 180 3: 1990MHz
5 5 -0.58dB El * % % 179.38deg.
£ -30 2
£ on @ 175
(7} - (]
£ 40 £ 170
-4.5
-50 18%00 1700 1800 7900 2000 2100
160 1700 1 esgl?encyz 1900 ) 2000 2100 Frequency(MH2)

* All specifications are subject to change without notice.

] . - 001-01/ 20070830 /e8balun_hhm
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

(34/53)

Multilayer Baluns, HHM Series

HHM1526 For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
w 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l =] input I:l output 3 Balanced Port
o %: « 50Q 1009 4 Balanced Port
a—H - 5 GND
o
5 1 2 3
° ! 2 |3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.3 0.2 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 1710 to 1990MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+9deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 0.8dB max.
@ @ 6 5 n S
ol o P B | Temperature ranae Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
g / AR
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 1710MHz @ 4 1: 1710MHz
10 —-12.72dB 2 3 -0.70dB
g -15 — 2: 1850MHz 3 5 2: 1850MHz
< ! 3 - -14.63dB s 3 -0.31dB
g -20 3 3 1990MHz = 3: 1990MHz
B :gg -17.14dB 2 1 5 + _0.07dB
2 -35 Ep
T _40 g 3
—45 < -4
500 1700 1800 1900 2000 2100 Te00 1700 1800 1900 2000 2100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
90 200 1: 1710MHz
-0.5 ~—— - 1: 1710MHz - :
510 T H 3 _0.550B 5 19 184.3deg.
3 45 2: 1850MHz 2 190 2 ]gg%'\gss
& 20 3 Toooe, g% ] H 3 3: 1990MHz
c 25 ~0.47dB 3 180 185.4deg.
.g -3.0 2 175
g 35 2 170
= jg T 165
5.0 160
1600 1700 1800 1900 2000 2100 1600 1700 1800 1900 ~ 2000 2100
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1533 For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.9540.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
) Unbal q Bal q 2 GND or DC feed+ RF GND
nbalance alance
I:l ] input I:I output 3 Balanced Port
= %: & 50Q 50Q 4 Balanced Port
& = 5 GND
S o238 ! 2 8 6 N.C.
OfSiOf 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 0.2 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. F 1920 to 1980,
0 requency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol © | | Amplitude impedance at balanced port 0+2.0dB
3l s I I Insertion loss 0.8dB max.
: — Temperature rande Operating —40 to +85°C
p } P g Storage —40 to +85°C
= Packaging style and quantities 2000pieces/reel
g / A2
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 50Q2
RETURN LOSS AMPLITUDE BALANCE
0 > 1: 1920MHz
_ 1: 1920MHz @ 4 :
. -16.320B 2 3 _70.118dB
D _45 2: 1980MHz 3 2 2: 1980MHz
2 ~18.79dB 5 1 -0.074dB
@ 20 1 . = 3: 1880MHz
8 2 3: 2110MHz R
= 25 % 7| —26.03dB o L) 3 4 10.004dB
£ 30 N 7| 42170MHz R B
g 35 N1/ -33.99dB 5 3
—40 \{ £
-45 < -4
o0 1900 2000 2100 2200 2300 Thoo 7o00 2000 2100 2200 2300
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
05 1: 1920MHz —, 200 1: 1920MHz
& -10 2 3 -0.560B 2 195 5 Jo09ae0.
Ry 2: 1980MHz = 190 ; z
. - oy 181.3deg.
8 20 0.55dB S 185 3: 2110MHz
2 25 8:2110MHz S 180 =3 7 "181.4deg.
§ 350 50.56dB 8475 4: 2170MHz
£ 3 4: 2170MHz o 170
0 35 —33.99dB a 181.3deg.
£ 40 S 165
45 & 160
50 155
1800 1900 2000 2100 2200 2300 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)
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Multilayer Baluns, HHM Series

HHM1534 For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.9540.1 TERMINAL FUNCTIONS
6 5 4| | 6 5 |4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
hy nbalance! alance
I:l = input l:’ output 3 Balanced Port
= %: & 50Q 200Q 4 Balanced Port
& L = 5 GND
o
S 1 2 3
° ] I O R —
OfSiOf 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
Unbalanced impedance 50Q
0.3__ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. E 1920 to 1980,
0 requency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol © | | Amplitude impedance at balanced port 0+2.0dB
3l s I I Insertion loss 1.0dB max.
: — Temperature rande Operating —40 to +85°C
p } P g Storage —40 to +85°C
= Packaging style and quantities 2000pieces/reel
© S
@ / ARG
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 > 1: 1920MHz
_ 1: 1920MHz @ 4 :
— —13 —20.12dB :3:’ 3 ” ;(9)80(;1'33
D 5 2: 1980MHz g 2 : z
> ~19.10dB 5 1 -0.090B
2 -20 —4 3—4 3: 2110MH T 3:2110MHz
S 25 11 ' z S0 ~0.32dB
= -17.18dB 2 4 12 - o
530 4: 2170MHz =t 4: 2170MHz
E -35 ~16.73dB £ :g -0.43dB
Tis £
%00 1800 1900 2000 2100 2200 2300 100 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 L 1: 1920MHz —~ 195 1: 1920MHz
& 1.0 % = ~0.60dB & 190 2 1980WHY
Z 15 2: 1980MHz s : z
2 5 -0.62dB 3 185 181.6deg.
2 -2.0 3: 2110MHz 2 - 3: 2110MHz
c 25 " Z0.68dB S 180 T2 3— 182.7deg.
£ -30 4: 2170MHz 175 4: 2170MHz
g -35 Z0.72dB 2 170 183.0deg.
£ 40 &
Y & o5
700 7800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1536B1 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

2.0+0.15 0.95+0.1
6 5 4 ‘ 6 5 |4 1 Unbalanced Port
- Unbal d Bal d 2 GND
nobalancet alance

I:l b input I:I output 3 Balanced Port
2 %: & 50Q 100Q 4 Balanced Port
P — = 5 GND
o

5 1 2 3

° ] B GO 6 N.C.

0.65+0.2 0.3£0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 3400 to 4000MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+20deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
| © 6 5 : o
S|l o [ | Temperature ranae Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 R
2 O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 100Q2
RETURN LOSS AMPLITUDE BALANCE
0 5.0
-5 1: 3400MHz o 4.0 1: 3400MHz
10 -16.17dB 2 30 1.00dB
D _45 2: 3700MHz 8 50 2: 3700MHz
= — ~18.90dB 5 10 0.93dB
820 3: 4000MHz R > 3: 4000MHz
=25 —22.04dB S 0 0.73dB
g -30 3 -1.0
T 35 £ -2.0
T _40 g 8.0
45 < -4.0
- -5.0
5(3)200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200
Frequency(MHz) Frequency(MHz
INSERTION LOSS PHASE BALANCE
o \ L \ 200 1: 3400MHz
05 - 1: 3400MHz - .
3 -10 1 2 3 —0.58dB o 195 182.26deg.
o -1 . 2: 3700MHz
3 45 2: 3700MHz 3 190
2 50 20.49dB 8 a5 L —— 184.42deg.
o 3: 4000MHz < i 3: 4000MHz
c 25 —0.51dB T 180 = ] < 186.53deg.
2 -3.0 2
g -35 & 175
£ 40 £ 170
4.5
165

3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200

-5.0
3200 3300 3400 3502 3600 3700 (38?_(‘) 53900 4000 4100 4200 Frequency(MH2)

requency (MHz,

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1537 For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.9540.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |a 1 Unbalanced Port
v 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l 5 input D output 3 Balanced Port
o %: « 50Q 15092 4 Balanced Port
& L = 5 GND
o
S o238 1 2 |8 6 N.C.
OfSiOf 0.3£0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 150Q
glass-epoxy substrate. F 1920 to 1980,
0 requency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol © | | Amplitude impedance at balanced port 0+2.0dB
3l s I I Insertion loss 1.0dB max.
: — Temperature rande Operating —40 to +85°C
p } P g Storage —40 to +85°C
1 1 Packaging style and quantities 2000pieces/reel
g / AR
% Q]
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 150Q2
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 1920MHz B 4 1: 1920MHz
10 -19.68dB 5 3 0.17dB
@ 5 2: 1980MHz 8 5 2: 1980MHz
3 20 ~19.81dB g 3 0.11dB
I3 1 2 3 4 3: 2110MHz @ 3: 2110MHz
=25 -19.94dB 2 0 T — -0.03dB
s -30 4: 2170MHz = -1 4: 2170MHz
585 -19.61dB £-2 -0.15dB
—40 -3
—45 £
%00 1800 1900 2000 2100 2200 2300 700 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 1: 1920MHz ~ 195 1: 1920MHz
= 1.0 1_2 -1 —0.58dB 4 179.4deg.
gy 2: 1980MHz $ 190 2: 1980MHz
\_%’ -15 ~0.60dB 3 185 179.7deg.
2 20 3: 2110MHz § 180 3: 2110MHz
s —g-g —0.64dB S T3 3 4 180.4deg.
£ —3. 4: 2170MHz ° 175 4: 2170MHz
@ -35 -0.66dB @ 170 180.6deg.
=30 T 165
{760 7800 Te00 2000 2100 2200 2300 1760 1800 7900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1538 For DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT

2.0+£0.15 0.95+0.1
6 5 4 ‘
0
[] 5
+l
o 0
S0 N
s -
P 1 2 3
ONGSiOf 0.3£0.2
I

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

0.3_ 0.2 _ This width is 50Q.

glass-epoxy substr:

Dimensions in mm

ate.

(39/53)

&TDK

TERMINAL FUNCTIONS

—

Unbalanced Port

GND or DC feed+ RF GND

Balanced Port

Balanced Port

6 5 1
2
Unbalanced Balanced 3
input l:’ output
50Q 100Q 4
5 GND
! 2 8 6 N.C.

Micro-strip line for 0.4mm thick

OO

0.9

0.8

i

)
o

0.6

0.
|

=

©0.3 Through-hole

0.4

FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 100Q2
RETURN LOSS

0
-5
—-10
515 1 2
—20
25
€ -30
-35
—40
—45

-50
1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
Frequency(MHz)

loss

Retur

INSERTION LOSS

N

Dimensions in mm

: 1280MHz
—11.78dB
1440MHz
—-13.29dB

0
4 1: 1280MHz
= 1 —0.702dB
L] 3 2: 1440MHz
% -0.632dB
-
K<}
= -5
£ -6
g -7
£ g
-9
0

-1
1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600

Frequency(MHz)

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 100Q
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
P 9 Storage —40 to +85°C
Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE
o 1(8) 1: 1280MHz
Z 6 -0.384dB
] 4 2: 1440MHz
§ -0.069dB
g o
g - 1 2
2 -4
2
< -8
19160 1150 7200 1250 1300 1350 7400 7450 500 1550 1600
Frequency(MHz)
PHASE BALANCE
205 1: 1280MHz
gfgg "179.7deg.
ﬁ 190 2: 1440MHz
§ 185 179.5deg.
S 180
8175 1 2
2170
2165
& 160
195150 1150 7200 1250 1300 1350 1400 1450 1500 7550 1600

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1541 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance: alance
I:l ] input l:’ output 3 Balanced Port
= %: & 50Q 50Q 4 Balanced Port
& L = 5 GND
N
S o2 8 ! 2 3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 0.2 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 75Q
glass-epoxy substrate. Frequency range 2400 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
@ @ 6 5 : o
S| o 1 AL Temperature range Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / DREn
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 75Q
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 2400MHz o 4 1: 2400MHz
10 -14.45dB 3 3 0.66dB
D 45 {— 2: 2500MHz 8 5 2: 2500MHz
% 20 : ~13.63dB g ] 0.660B
8 o5 8o 7
£ -30 3 -1
3 -35 e
T _40 g -3
-45 < -4
~Pi00 2200 2300 2400 2500 2600 2700 100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
4 [ 1: 2400MHz . 200 1: 2400MHz
= 2 —0.66dB S 195 178.6deg.
g 3 2: 2500MHz 2 190 2 2500MHz
8 -0.74dB 8 185 .3deg.
= -5 % 180
S 8175
[ 8 170
2 S 165
9 & 160
0100 2200 2300 2400 2500 2600 2700 "100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.

] . - 001-01/ 20070830 /e8balun_hhm
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

(41/53)

Multilayer Baluns, HHM Series

HHM1541E1 For Bluetooth

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
w Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance: alance
I:l 5 input l:’ output 3 Balanced Port
3 %: & 50Q 75Q 4 Balanced Port
a—H = 5 GND
o
5 1 2 3
°© ! 2 3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 75Q
glass-epoxy substrate. Frequency range 2300 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.0dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
: — P g Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / e
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 75Q
RETURN LOSS AMPLITUDE BALANCE
° s 1: 2400.0MHz
- oy g ¢ o
@ -10 2: 2450.0MHz 3, 2: 2450.0MHz
2 15 -21.00dB 5 1 -0.06dB
2 3: 2500MHz g, 3: 2500.0MHz
= 20 ~ -22.860B T — ~0.04dB
5 25 S 7
2 = -2
& -30 \-\// 53
=35 < 4
_ -5
3500 1750 2000 2250 2500 2750 3000 1500 1750 2000 2250 2500 2750 3000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
-05 1: 2400.0MHz _ 1: 2400.0MHz
= -1.0 —0.45dB I ' 176.24degrees
E'E —1‘5 = 2: 2450, 0MHz :3.;,’ 190 z fgg%ggﬂegfees
: -0.47dB ;
4-20 3: 2500.0MHz 5 100 = 2500.0MHz
s :;2;3 -0.43dB % e .24degrees
g -35 a
é -4.0 § 170
-4.5
-5.0 160
1500 1750 2000 2250 2500 2750 3000 1500 1750 2000 2250 2500 2750 3000
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1541E2 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
w Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance: alance
I:l 5 input l:’ output 3 Balanced Port
3 %: & 50Q 75Q 4 Balanced Port
a—H = 5 GND
o
5 1 2 3
°© ! 2 3 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 75Q
glass-epoxy substrate. Frequency range 2300 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.0dB max.
| © 6 5 : o
S|l o [ | Temperature ranae Operating —40 to +85°C
: — P g Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
2 / e
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 75Q
RETURN LOSS AMPLITUDE BALANCE
° s 1: 2300.0MHz
,5 e g et
@ -10 2: 2400.0MHz 8 5 2: 2400.0MHz
2 5 -19.36dB 5 1 ~0.06dB
g N\ 3: 2500MHz T 3: 2500.0MHz
< 20 N —~22.86dB 3 ? — —0.04dB
5 25 S 7
2 = -2
& -30 \.\// 53
=35 < 4
_ -5
3500 1750 2000 2250 2500 2750 3000 1500 1750 2000 2250 2500 2750 3000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 1: 2300.0MHz - 1: 2300.0MHz
= -1.0 -0.50dB I ' 175.68degrees
8 5 A 2: 2400.0MHz 190 2: 2400.0MHz
% IR —-0.45dB 3 / } 176.24degrees
g :22 8: 2500.0MHz s 180 ¥ fggoégzﬂe'gees
550 -0.43dB % L -
g -35 a
é 4.0 § 170
-4.5
-5.0 160
1500 1750 2000 2250 2500 2750 3000 1500 1750 2000 2250 2500 2750 3000
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1544 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1
6 5 4 ‘

1.25+0.15

0.3+0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

5 F

Unbalanced
input
50Q

Balanced
output
100Q

—

2 L

TERMINAL FUNCTIONS

Unbalanced Port

GND or DC feed+ RF GND

Balanced Port

Balanced Port

GND

OO || =

N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 5150 to 5350MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+20deg.
~ Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.2dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
@ / ARG
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 1002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1:5150MHz o 4 1: 5150MHz
10 -14.71dB Z 3 0.24dB
D 45 2: 5250MHz 8 5 2: 5250MHz
Z 20 1 2 3 -14.37dB g 1 -0.25dB
8 3: 5350MHz = 3: 5350MHz
= 25 -14.08dB < 0 T -0.76dB
£-30 g -1 2 %
3 -35 £ -2
T _40 g -3
—45 < -4
000 5100 5200 5300 5400 5500 Bo00 5100 5200 5300 5400 5500
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
1: 5150MHz —~ 200 1: 5150MHz
& - 1 2 3 —0.40dB S 195 ' 185.5deg.
s 2: 5250MHz 3 100 2: 5250MHz
2 -0.39dB 8 185 186.2deg.
8 -2 3: 5350MHz £ 180 1 2 3 3: 5350MHz
s -0.40dB K 186.8deg.
S -3 8175
@ 2 170
2 4 2 165
& 160
F000 5100 5200 5300 5400 5500 "%o00 5100 5200 5300 5400 5500
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1545 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

0.25:33
\
N
w

(44/53)

&TDK

GND

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 4 1 Unbalanced Port
© 2 GND
I:l ‘ﬁ %gﬂ?lanced I:l Eﬁ‘t'gﬂtced 3 Balanced Port
N 50Q 50Q 4 Balanced Port
= 5
6

0.3+0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

—

2 L

N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 500
glass-epoxy substrate. Frequency range 3400 to 4010MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.2dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
L =
© 1 |
3 1 2
2s O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50(YBalance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5.0
5 1: 3400MHz & 40 1: 3400MHz
10 -13.34dB 3 30 0.80dB
R B 2: 3700MHz 8 L0 2: 3700MHz
Z ) -19.54dB g 1o 0.72dB
820 3~ —F""]3:4010MHz 5 3 3: 4010MHz
=% 3 -23.38dB 2 00 -0.52dB
€ 30 g -1.0
T -35 2 20
T _40 g 30
—45 < -4.0
_ -5.0
5800 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 \ \ \ 1: 3400MHz ~ 4 1: 3400MHz
= 10 3 p) 3 —0.71dB > 195 182.36deg.
g 19 2: 3700MHz 3 190 —Z ?gﬁoz“gﬂ;g
2 -0.51dB g - -
8 -20 3: 4010MHz g 185 — =5 3: 4010MHz
s -25 _0.49dB T 180 186.64deg.
S -3.0 <
2 jg § 175
£ -4 17
e B 162
=50 03300 400 3500 3600 3700 3600 3500 4000 41002200 3200 3300 3400 3500 3600 3700 3800 ?900 4000 4100 4200

Frequency(MHz) Frequency(MHz

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1547 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

0.25:33
\
N
W

(45/53)

&TDK

TERMINAL FUNCTIONS

GND

2.0+0.15 0,95+0.1
6 5 4 || 6 |5 |4 1 Unbalanced Port
© 2 GND
I:l = Hgﬂ?lanced l:’ Eﬂgﬂfed 3 Balanced Port
Q 500 150Q 4 Balanced Port
- 5
6

0.3+0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

—

2 L

N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 150Q
glass-epoxy substrate. Frequency range 3400 to 4000MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+20deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
| © 6 5 : o
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
L= =
© R I
S 1 2
a5 O\
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 15002
RETURN LOSS AMPLITUDE BALANCE
0 5.0
5 1: 3400MHz & 40 1: 3400MHz
10 -13.02dB I 30 0.44dB
g 15 2: 3700MHz 8 50 2: 3700MHz
<0 — -13.71dB g 10 0.21dB
2 3: 4000MHz z 3: 4000MHz
= 25 -15.91dB 8 o0 -0.08dB
£-30 )
% 35 2 -20
T _40 g 30
—45 < -4.0
5,00 3300 3400 3500 3600 3700 3800 3300 4000 4100 4200 _5'(3)200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 [ 1: 3400MHz = 195 RS
& -10 b -0.72dB 2 ' 171.83deg.
S _15 2: 3700MHz 3 190 2: 3700MHz
% - —0.62dB ] 175.01deg.
g -20 3: 4010MHz c 185 3: 4010MHz
< -25 —0.59dB T 180 178.27deg.
2 -3.0 D [
T -85 3175 =
17} o} — 2
£ 40 < — -
o 170
-4.5
50 165
3200 3300 3400 3500 3600 3700 3800 3900 4000 41004200

3200 3300 3400 3500 3600 3700 3800 ()5900 4000 4100 4200

Frequency(MHz) Frequency(MHz

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1548A2 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT
TERMINAL FUNCTIONS

2.040.15 0,95+01
6 5 4 ‘ 6 5 |4 1 Unbalanced Port
) 2 GND
S Unbalanced Balanced
I:l 2 input I:l output 3 Balanced Port
o %C « 50Q 200Q 4 Balanced Port
& = 5 GND
N
° 'o2e ! 2 8 6 N.C.
0.6540.2 0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

0.3 0.2 This width is 500. Unbalancgd impedance 50Q 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200 2000
glass-epoxy substrate. Frequency range 3100 to 3400MHz 3400 to 4000MHz
O Unbalanced port return loss  6dB min. 9dB min.
O Ph impedan 178+20deg. at 3400MHz
M ot s:; ;cgs" "’(‘)rfe 177+20deg. 180+20deg. at 3700MHz
o] o P 185+20deg. at 4000MHz
4 ) 6 5 . :
S|l o R i Amplitude impedance 142.0dB 142.0dB
‘ — at balanced port
p i Insertion loss 1.5db max. 1.2dB max.
o= [ Temperature Operating —40 to +85°C
2 / T[] range Storage  —40 to +85°C
P Packa.gmg style and 2000pieces/reel
O quantities
2 N
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 20002
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 3100MHz T 4 1: 3100MHz
__ -5 ~ -9.33dB T 3 1.33dB
) N 2: 3400MHz S o 2: 3400MHz
< -10 H ~ -15.69dB g 5 — 1.45dB
a \ yd 3: 3700MHz 5 J— 1 %8 3: 3700MHz
215 N / —20.23dB P N 1.43dB
5 5 _ 4: 4000MHz - 4: 4000MHz
3 = -18.49dB £2 1.37dB
2 £%
. -5
Loo0 5000 8500 4000 4500 5000 2500 3000 3500 4000 4500 5000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 210
05 —y 1: 3100MHz ~ 1: 3100MHz
< -1.0 51 3 4 —-1.22dB % 200 177.46deg.
815 y 4 2: 3400MHz 3 2: 3400MHz
2 20 —0.64dB g 190 p— 178.37deg.
-2y V4 3: 3700MHz § 180 o 3: 3700MHz
c 25 . Z0.48d8 K =3 180.95deg.
£ -30 / 4: 4000MHz S 170 1 4: 4000MHz
¢ -85 7 —~0.58dB 2 183.95deg.
£ 40 £ 160
—as/
-5.0 150
2500 3000 3500 4000 4500 5000 2500 3000 3500 4000 4500 5000

Frequency(MHz)

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1548C2 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
‘ 6 5 4 \ 6 5 4 1 Unbalanced Port
o 2 GND
Unbalanced Balanced

I:l 3::, input I:l output 3 Balanced Port
53 %: o 50Q 200Q 4 Balanced Port
n 7 ~
N 5 GND
S ‘o203 1 2 |8 6 N.C.

0.6540.2 0.3+0.2

0.2+0.2 0.35+0.2

RECOMMENDED PCB PATTERN

Dimensions in mm

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. Frequency range 3400 to 4000MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+20deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
| © 6 5 : o
S|l o [ | Temperature ranae Operating —40 to +85°C
: — P g Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
g / AR
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
_5 1: 3400MHz @ 4 1: 3400MHz
N -21.13dB I 3 0.08dB
m -10 2: 3700MHz 3 5 2: 3700MHz
2 15 N\ /1 —23.86dB 8§ 3 —0.03dB
g / 3: 4000MHz s, 3: 4000MHz
0 ~ |/ -28.98dB o 7 T -0.190B
5-25 - 37 —
3 2\ £ S
o 30 \ 3 ‘é" -3
-35 < -4
~%000 2500 3000 3500 4000 4500 5000 000 2500 3000 3500 4000 4500 5000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 | 200 1: 3400MHz
-05 1: 3400MHz — :
@ -1.0 112 3 -0.54dB £ 190 BWOS ;;gg'\mezg.
< -15 // & s700MHz 3 ol "183.36deg.
g 20 200 2 / 3: 4000MHz
25 3: 4000MHz S 180 pre] ] a
s g0/ -0.60dB g7 86.80deg.
g-as| f g 170
2 40/ T
sl
/ 160

-5.0
2000 2500 3000 3500 4000 4500 5000

Frequency(MHz)

2000 2500 3000 3500 4000 4500 5000

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1548E1 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
‘ 6 5 4 \ 6 5 4 1 Unbalanced Port
o 2 GND
Unbalanced Balanced

I:l 3::, input I:l output 3 Balanced Port
53 %: o 50Q 200Q 4 Balanced Port
n 7 ~
N 5 GND
S ‘o203 1 2 |8 6 N.C.

0.6540.2 0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200Q
glass-epoxy substrate. Frequency range 3200 to 3925MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.2dB max.
2 ® 6| ||5 - 5
S| o o Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
@ / ARG
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 3
1: 3200.0MHz @ 1: 3200.0MHz
-5 -14.05dB T 2 0.11dB
) 2: 3562.5MHz ] L 2: 3562.5MHz
Z -10 ™ —22.40dB s 1 < —-0.36dB
g | 3: 3925.0MHz © 3:3925.0MHz
215 7 ~13.49dB e 0 o —0.46dB
£ \ / ! k=]
2 -20 21
& =
25 E -2
_ -3
59500 2750 3000 3250 3500 3750 4000 4250 4500 2500 2750 3000 3250 3500 3750 4000 4250 4500
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 1: 3200.0MHz 200 1: 3200.0MHz
=05 L~ -y ~0.71dB ) 183.83degrees
@ . a5¢ 3 190 2: 3562.5MHz
2 40 1 S 8562 SMHz K] 183.93degrees
8 ,/ 3: 3925.0MHz 5 1501 ey 3: 3925.0MHz
S S / -0.53dB K 182.50degrees
5 2.0 3
2 170
£ 25 o

-3.0
2500 2750 3000 3250 3500 3750 4000 4250 4500
Frequency(MHz)

0
2500 2750 3000 3250 3500 3750 4000 4250 4500

Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1562B For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |a 1 Unbalanced Port
v 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l 3‘ input D output 3 Balanced Port
e %: (\l 50Q 100Q 4 Balanced Port
QL = 5 GND
o
5 1 2 3
e 1 2 |8 6 N.C.
OfSiOf 0.3£0.2
I
0.2+0.2 0.35+0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
P Unbalanced impedance 50Q
N Balanced impedance 100Q
Frequency range 5150 to 5875MHz
O O Unbalanced port return loss 10dB min.
03_ 025" 025 Phase impedance at balanced port 180+10deg.
C Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0 max.
- Temperature range Operating —40 to +85°C
2| P 9 Storage —40 to +85°C
- 9 Packaging style and quantities 2000pieces/reel
S O o3
wn
e O
O OO.S
Unbal Port Bal Port
/20.3 Through-hole
Line width be designed to match 50Q characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 1002
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 5150MHz @ 4 1: 5150MHz
-5 -17.131dB I 3 0.315dB
@ _q0 2: 5500MHz 3 5 2: 5500MHz
i P o s
Rl ————— 3: 5725MHz ER .
S 218 2048 1 —— -0.55dB
£ 20— S, pa.20d8 g -t 2 \TT 4: 5875MHz
% 25 -17.67dB £ -2 -0.95dB
i g -3
-30 < -4
%00 5200 5400 5600 5800 6000 B000 5200 5400 5600 5800 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 208 1: 5150MHz
= 1 5 R Y =5 oo 179.372deg.
g ! . g 2: 5500MHz
3 2: 5500MHz Z 190
2 5 -0.387dB 8 185 4 500.283deg.
k] 3: 5725MHz S 180 " - 5725MHz
5 -0.37dB © 1 2 3 M 181.41deg.
£ -3 4: 5875MHz 2175 4: 5875MHz
8 -0.44dB @ 170 182.94deg.
2 4 ’ & 165
& 160
> '%%00 5200 5400 5600 5800 6000
5000 5200 Fisétgl?ency%a?_‘oz ) 5800 6000 Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1564A4 For AGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
w 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l =] input I:l output 3 Balanced Port
= %C « 500 200Q 4 Balanced Port
Q1 - 5 GND
N
st 1 28 1 2 |3 6 N.C.
0.6540.2 0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. Frequency range 824 to 894MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
| © 6 5 : _ o
S| o o Temperature range Operating 40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© R I
@ / ARG
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 824MHz 3 4 1: 824MHz
10 —22.6dB 3 3 0.31dB
Q 5~ 2: 859MHz 8 2: 859MHz
% 20 — ~26.46dB 5 1 0.32dB
E ~ =i 3: 894MHz T 3: 894MHz
- *:23(5) = -20.48dB < ‘1’ 2 3 0.338dB
2 s ER.
o} =
T _40 g-3
—45 < -4
5050 770 790 810 830 850 870 890 810 930 950 950 770 790 810 830 850 870 830 910 930 950
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 1: 824MHz ~ 195 1: 824MHz
& —1.0 —— — 1> 3 -0.66dB & 178.2deg.
5 45 2: 859MHz $ 190 2: 859MHz
2 50 -0.62dB 2 185 178.0deg.
8 = 3: 894MHz g 3: 894MHz
= -25 ~0.63dB T 180 177.8deg.
2 -3.0 Q 175 [ 2 3
T Q
¢ _i'g & 170
Y T 165
5950770 790 810 830 850 870 580 910 930 850

160
750 770 790 810 830 850 870 890 910 930 950

Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1570B1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |a 1 Unbalanced Port
0 2 GND or DC feed+ RF GND
Unbalanced Balanced
I:l ?,' input I:l output 3 Balanced Port
P %: o 50Q 100Q 4 Balanced Port
BTt -
N 5 GND
st 1 28 1 2 |3 6 N.C.
OfSiOf 0.3+0.2
11
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
Unbalanced impedance 50Q
Balanced impedance 100Q
Frequency range 4900 to 5950MHz
O O Unbalanced port return loss 10dB min.
03 025" 025 Phase impedance at balanced port 180+10deg.
C Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0 max.
— Temperature range Operating —40 to +85°C
2 ® 0O P g Storage —40 to +85°C
- \ Packaging style and quantities 2000pieces/reel
@) O (J 13
0[O O
o
O OO.S
Unbal Port O Bal Port
/20.3 Through-hole
Line width be designed to match 50Q characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢¥Balance 1002
RETURN LOSS AMPLITUDE BALANCE
0 3
5 1: 4900MHz 3 1: 4900MHz
—34.55dB T 2 0.14dB
@10 2: 5425MHz K 2: 5425MHz
2 -15 -28.50dB c 1 -0.02dB
2 —20 3: 5950MHz T 3: 5950MHz
= o5 \'\‘ ¥ —24.48dB S 0= 1 % -0.19dB
5 _30 \ = 3 2 4 3
g ANV i g
x -35 \™i g,
-40 \ <
400 4250 4500 4750 5000 5250 5500 5750 6000

-3
4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz)

Frequency(MHz)
INSERTION LOSS PHASE BALANCE
00 ~—— 200 1: 4900MH
1: 4900MHz . : z
— T 2 MLie  —0.35dB 5 195 179.84deg.
D 05~ 1 3| 5. 5425MHz 3 190 2: 5425MHz
2 -0.19dB g 185 181.03deg.
o 3: 5950MHz 5 3] 3: 5950MHz
c —1.0 ~0.30dB S 180 + 3 183.81deg.
S < 175
2 3
o -15 @ 170
£ i
o 165
-2.0 160
4000 4250 4500 4750 5000 5250 5500 5750 6000 4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1582A1 For 2218 to 2458MHz

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
re} 2 GND or DC feed+ RF GND
S Unbalanced Balanced
I:l = input I:l output 3 Balanced Port
53 ] 50Q 200Q 4 Balanced Port
8?7 = 5 GND
st 1 23 1 2 |3 6 N.C.
0.65£0.2 0.3+0.2

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
0.3_ 0.2 _ This width is 50Q. : P
Micro-strip line for 0.4mm thick Balanced impedance 200€2
glass-epoxy substrate. Frequency range 2218 to 2458MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
~ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 0.9dB max.
@ ® 6 |5 : o
S| o 1 AL Temperature range Operating —40 to +85°C
|
‘ — P 9 Storage —40 to +85°C
g i Packaging style and quantities 2000pieces/reel
© 1 |
@ / ARG
% Q
03 O ©0.3 Through-hole
0.4 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 2002
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 2218.0MHz T 4 1: 2218.0MHz
-5 -16.97dB =z 3 0.19dB
D 0 2: 2338.0MHz 3 5 2: 3333%%MHZ
B _ —20.48dB 5 y
g _—T | 3: 2458.0MHz = 1 — 3: 2458.0MHz
- -15 N /g —15.61dB g ? 1 2 3 0.51dB
220 N - £
[} = -
i 2 S 3
-30 < -4
23000 2100 2200 2300 2400 2500 2600 2700 72000 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 210
05 1: 2218.0MHz 1:2218.0MHz
= _10 —1T [ 2 - I E— —-0.60dB ©200 179.06deg.
G 2: 2338.0MHz 3 2: 2338.0MHz
S -15 05148 3 190 180.68deg.
8§ -2.0 3: 2458.0MHz < | 3: 2458.0MHz
= -25 Z0.61dB 2180 > > 3 183.02deg.
£ -3.0 <
k= o 170
g -35 3
£-40 £ 160
-4.5

-5.0
2000 2100 2200 2300 2400 2500 2600 2700

Frequency(MHz)

15
8000 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz)

* All specifications are subject to change without notice.
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Multilayer Baluns, HHM Series

HHM1583B1 For UWB

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance! alance
I:l b input l:’ output 3 Balanced Port
= %: & 50Q 100Q 4 Balanced Port
& = 5 GND
N
ot 1 203 o ! 2 3 6 N.C.
OfSiOf 0.3+0.2
Il

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 100Q
Frequency range 3100 to 4900MHz
O Unbalanced port return loss 10.0dB min.
03 029 : Phase impedance at balanced port 180+10deg.
C Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.0 max.
- Temperature range Operating —40 to +85°C
2 ® 0O P 9 Storage —40 to +85°C
- | ) Packaging style and quantities 2000pieces/reel
U O (@) 4‘3
[Te)
e O
O Or3
Unbal Port Bal Port
/0.3 Through-hole
Line width be designed to match 50Q characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢YBalance 1002
RETURN LOSS AMPLITUDE BALANCE
0 8 1: 3100MHz
I 1:31 3%1\2;% g, "Z0.10dB
@10 2: 4000MHz 3 2: 4000MHz
215 -35.20dB § 1 ~0.27dB
& 20 1 3: 4900MHz s, 8: 4900MHz
2 o AN | % —-20.650B g P TS ] -0.68d8
5 3 N ] R 3 3T
€ 35 \ g
£ -2
—40 \’\WAI‘E' <
-3
’425500 3000 3500 4000 4500 5000 5500 2500 3000 3500 4000 4500 5000 5500
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200 1: 3100MHz
_ 05 "‘"'VLA»-W.A,"_ e 2R ES "176.69deg.
g T | 3 2: 4000MHz $ 190 2: 4000MHz
% —1.0 —0.35dB Q 175.64deg.
8 d 3: 4900MHz S « 3: 4900MHz
2 s By S 180 3 182.12deg.
£ ’ S 1 =l
g 20 ¢ 170
= 25 T
-3.0 160
2500 3000 3500 4000 4500 5000 5500 2500 3000 3500 4000 4500 5000 5500
Frequency(MHz)

Frequency(MHz)

* All specifications are subject to change without notice.
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