&TDK

Multilayer Baluns, HHM Series

HHM1710D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

16401  0.640.1 TERMINAL FUNCTIONS
6 5 4 ‘ ‘ 6 15 £4 1 Unbalanced Port
L] ] g—] Unbalanced (] Balanced 2 GND or DC feed+ RF GND
a inpu outpu
S 500 500 2 ga:anceg ?:
1 2 3 [ 2 3 alanced Po
0.55_10‘.1 0.3+0.1 T 5 GND
6 N.C.
\ I:l \
ol
0.1£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
925 This width is 500. Balanced impedance 50Q
|V||icr0-strip line for 0.4mm thick Frequency range 2400 to 2500MHz
'5' glass-epoxy substrate. Unbalanced port return loss 10dB min.
O / Phase impedance at balanced port 180+10deg
~ Amplitude impedance at balanced port 0+2.0dB
© \J st sl < Insertion loss 1.2dB max.
; ¥ o . O : o
) ‘ — — 2.0 perating —40 to +85°C
S — 1 OX 2 Temperature range Storage —010385°C
S 1] ]2 ; ° Packaging style and quantities 4000pieces/reel
Q
19
+
0.3 0.3
[20.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 200
RETURN LOSS AMPLITUDE BALANCE
5
° 1: 2400.0MHz 3 4 1: SztgodgMHz
d o 3 8 2: 2500.0MH
) 2: 2500.0MHz g 5 : 2500.0MHz
% 10 -12.30dB 5 7 0.57dB
[ @
: § 2
:é -15 E o
L g
<-4
23100 2200 2300 2400 2500 2600 2700 3100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
-0 2 \ 1: 2400.0MHz _ 283 1: 2400.0MHz
=10 L —0.88dB 5195 ! 177.06deg.
8 2 2: 2500.0MHz 3 190 2: 2500.0MHz
2 00 -0.88dB e 177.94deg.
22 S 180
5 gg s 175 —
5 35 2170 I
2 40 8165
_45 % 160
_5'3100 2200 2300 2400 2500 2600 2700 193100 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

1.640.1  0.6+0.1 TERMINAL FUNCTIONS

6 5 4 ] 6 15 4 1 Unbalanced Port
Iilv i gl Unbalanced I:l Balanced 2 GND or DC feed+ RF GND
H input output
], l 3 500 1000 2 ga:anceg ?:
1 2 3 [ 2 |3 alanced Po
0.55+0.1 0.3£0.1 T 5 GND
] 6 N.C.
1T
R
0.1+£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
025 1is width is 50Q. Balanced impedance 100Q
Micro-strip line for 0.4mm thick Frequency range 2400 to 2500 MHz
I glass-epoxy substrate. Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg
9 Amplitude impedance at balanced port 0+2.0dB
© \J s| la] 4 Insertion loss 1.2dB max.
ot 4 s = Operating —40 to +85°C
™ i ] = =, 0
2 i : OX i) Temperature range Storage —40 to +85°C
S 28 © Packaging style and quantities 4000pieces/reel
1o
+
0.3 0.3
[20.3 Through-hole  Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 200
RETURN LOSS AMPLITUDE BALANCE
0 1: 2400MHz & i 1: 2400.0MHz
-5 ~13.62dB z 3 ~0.45dB
) | 2: 2500MHz 8 2 2 2500 Chiriz
< -10 — -12.33dB 5 -
° 15 g 0
< 5 -1 £
2 20 2 -2
& 25 g-3
<-4
73(2)1 00 2200 2300 2400 2500 2600 2700 2800 _31 00 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
_0_2 \ 1: 2400.0MHz . 383 1: 2400MHz
5 -1.0 3 ;08208 g195 2: ZE?;&?GE%
3 45 c 2: 2500.0MHz 2190 . 179.8de.
% 20 —-0.87dB § 185 .8deg.
= -25 S 180
£ -3.0 8175 z
g -35 %170
£-40 £ 165
_45 & 160
59100 2200 2300 2400 2500 2600 2700 2800 193100 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

HHM1712D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

16401 0.6+0.1 TERMINAL FUNCTIONS
6 5 4l 6 15 s 1 Unbalanced Port
ijl T p Unbalanced I:l Balanced 2 GND or DC feed+ RF GND
A input output
@ 500 1500 3 Balanced Port
1 2 3 1T > T3 4 Balanced Port
5 GND
0.\5;;;»0‘.1 0.3£0.1 2 o
1T
N
0.1+£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
025 s width is 509Q. 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.
O Phase impedance at balanced port 180+10deg
Q Amplitude impedance at balanced port 0+2.0dB
© 6| 5] |4 pa Insertion loss 1.2dB max.
ot S I 74 g Operating —40 to +85°C
) — I =i =yo
s — J i oz S Temperature range Storage 40 10 485°C
oS 1720 3] e Packaging style and quantities 4000pieces/reel
2 O
«13
+
0.3 / 0.3
20.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 1500
RETURN LOSS AMPLITUDE BALANCE
0 1: 2400MHz g : 1:2400.0MHz
8 ~— 2: 2500MHa g 3 2: 2500.0MHz
< -10 -20.10dB S f 0.04dB
3 s \\ / : !
5 N~ R —
Z-20 N 22—
& \/ 2 3
-25 £
30100 2200 2300 2400 2500 2600 2700 2800 3100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
\ 1: 2400MH _ 1: 2400MHz
& 9 ———— “0.740B g’fgg . J73.3deg.
S5 2: 2500MHz 3190 : z
2 20 -0.69dB S 185 172.2deg.
c 25 5180
S -30 2175 —
g -35 3 ]ég Z
= T 60
7291002200 2300 2400 2500 2600 2700 2800 193100 2200 2300 2400 2500 2600 2700 2800
Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.
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&TDK

Multilayer Baluns, HHM Series

HHM1713D1 For Bluetooth & IEEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 0.6+0.1

‘

o
B>

0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

0.25

0.25

Unbalanced
input
50Q

6 s i

TERMINAL FUNCTIONS

L]

T F T

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

[ T={00]

bty

0to 0.1

0.60.3 0.6

+OO s

0.3 0.3
[20.3 Through-hole  pimensions in mm

FREQUENCY CHARCTERISTICS
Unbalance 50Q/Balance 200Q

1: 2400MHz
—21.65dB
2: 2450MHz
-23.21dB
3: 2500MHz
—18.84dB

: 2400MHz
—-0.87dB

N
N
s
o
=]
=
T
N

w
N
a

o
=]
<
I
N

RETURN LOSS
0
. -5
o -1
% -10 \\ ]
8 \ //
E-15
2 \_/
—20 3
o 1\/2
2000 2200 2400 2600 2800
Frequency(MHz)
INSERTION LOSS
0
. -05
3
g -1.0 //' —-2-3
15 SN
T 20 AN
2 /
=_25
-3.0
2000 2200 2400 2600 2800

Frequency(MHz)

1 Unbalanced Port
Balanced 2 GND or DC feed+ RF GND
ggg’g‘ 3 Balanced Port

4 Balanced Port

5 GND

6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
Frequency range 2400 to 2500 MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg
Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
Temperature ranae Operating —40 to +85°C
P 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
4
— 1: 2400MH
g3 049dB
o 2 2: 2450MH
g 1 |_——T"1 0.40dB ‘
E * 3: 2500MHz
3 _:’ 12 0.62dB
2 =
=g
£
3000 2200 2400 2600 2800
Frequency(MHz)
PHASE BALANCE
210 1: 2400MHz
5200 172.52dB
2: 2450MHz
3 190 171.75dB
§ 180 & 0san
S180 .
9170 e
@ —
£160
150
2000 2200 _ 2400 2600 2800

Frequency(MHz)

* All specifications are subject to change without notice.
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STDK

Multilayer Baluns, HHM Series

HHM1720A1 For EGSM

SHAPES AND DIMENSIONS/CIRCUIT

16401  0.6+04 l TERMINAL FUNCTIONS
6 5 4 ‘ ‘ 6 15 I“ 1 Unbalanced Port
IV:|V <~ fl Unbalanced I:l Balanced 2 GND or DC feed+ RF GND
H input output
l, l 3 500 200Q 2 ga:anceg ?:
1 2 3 1] > IS alanced Po
0.55+0.1 0.340.1 I 5 GND
T 6 N.C.
\ I:l \
N
0.1£0.1 0.25+0.1 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q
025 is width is 50Q. Balanced impedance 200Q
|V||icr0-StriP line tf)oi 0-t4mm thick Frequency range 880 to 960 MHz
'5' glass-epoxy substrate. Unbalanced port return loss 10dB min.
® / Phase impedance at balanced port 180+10deg
M~ Amplitude impedance at balanced port 0+1.0dB
© \J Islfe] 5 Insertion loss 1.4dB max.
¥ o . O - S
pos ! || Lo 5 perating —40 to +85°C
S 0 i OX ° Temperature range Storage 4010 +85°C
S 2 e © Packaging style and quantities 4000pieces/reel
Q
“ 119
+
0.3 0.3
[20.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
_g 1: 880MHz & i 1: 880MHz
_ = -17.13dB 2 3 ~0.12dB
@ -10 2: 920MHz 8 5 2: 920MHz
z 2 0.07dB
-15 L —29.59dB &
g AN /] 3: 960MHz i 3: 960MHz
c A4 -23.22dB o —T— 1 12 |3 0.23dB
5-25 \ 3 S 2
= 2\ 2
-35 V < -4
050 800 850 900 950 1000 1050 1100 550 800 850 900 850 1000 1050 1100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
05 1: 880MHz . 1: 880MHz
& -1.0 —1.07dB 8‘, 177 .24deg.
S 15 12 |3 ™~ 2: 920MHz 3190 2: 920MHz
2 5 -0.93dB ] 176.73deg.
=y 3: 960MHz £ 180 3: 960MHz
5 o ~0.91dB E 176.16deg.
§ s 8 HERE
2 40 &170
-45 &
2050 800 850 900 950 1000 1050 1100

60
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

TERMINAL FUNCTIONS
1.640.1 _ 0.6+0.1 Fo
6 5 4 ‘ ‘ 6 15 4 1 Unbalanced Port
T pa Unbalanced Balanced 2 GND
[] 33" et [] ot 3 Balanced Port
(=]
i 2 3 I I 4 Balanced Port
1 —[2 ° 5 GND
0.‘554_{0‘.1 0.340.1 o
6 .C.
1T
| |

0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.95 Unbalanced impedance 50Q
025 is width is 50Q. Balanced impedance 100Q
Micro-strip line for 0.4mm thick Frequency range 893 to 958 MHz
=] glass-epoxy substrate. Unbalanced port return loss 10dB min.
O / Phase impedance at balanced port 180+15deg
9 Amplitude impedance at balanced port 0+1.5dB
© \J s| fa] 4 Insertion loss 1.0dB max.
ot 4 s = Operating —40 to +85°C
™ ] — = =, 0
S L — i oz ° Temperature range Storage 40 10 485°C
S 2 e © Packaging style and quantities 4000pieces/reel
Q
1|
+
0.3 0.3
[20.3 Through-hole  pimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
5
_(5’ 1: 893MHz T 4 N 1 (2)4809%'\/'8”2
— -10 _723.34dB 3 3 2: 2500MHz
o 2: 958MHz 8 5 2
< —23.27dB = 0.67dB
@ —20 S 1 =
S o5 1 3 -g 0 1 A
€ 30 =l by
© -35 £ -2
T _40 ]
—45 <-4
000 750 800 850 900 50 1000 1050 1100 300 750 800 850 900 950 1000 1050 1100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
2 1: 893MHz 205 1: 2400MHz
-0.5 : —~ 200 :
g = 2 o o s
215 o3ide 3 190 " 82.13de
8 20 : 8185 1deg-
2 25 180 . %
£-30 8175
g -35 %170
£ 40 2165
_45 2 160
5000 750 800 850 00 950 1000 1050 1100 15800 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

HHM1731A2 For DCS/Tx+Rx

SHAPES AND DIMENSIONS/CIRCUIT

1.640.1  0.6+0.1 TERMINAL FUNCTIONS

6 5 4 ‘H‘ 6 15 I“ 1 Unbalanced Port

=~ = Unbalanced (] Balanced 2 GND or DC feed+ RF GND
. [ ]2 rpu oyt -

1 2 3 1T 2 "E; alance ort
0.‘5<5_i>0‘.1 0.3+£0.1 I 5 GND
6 N.C.
Tl
;D;

0.1+0.1 0.25+0.1

Dimensions in mm

RECOMMENDED PCB PATTERN
0.25
925 This width is 500
Micro-strip line for 0.4mm thick
41 glass-epoxy substrate.
O
O
P [ — 45:3
g IR EN i
@/ |0
>
e
L7

0.3 0.3
[20.3 Through-hole  pimensions in mm

FREQUENCY CHARACTERISTICS

Unbalance 50/Balance 2002
RETURN LOSS

0
-5 1: 17710MHz
— 10 ~13.78dB
o | 2: 1795MHz
o -15
< 1 -23.34dB
8 P 3: 1880MHz
e N 1A -24.360B
5 -30 \
3 35 \
T _40 V
-45
-50
1600 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz)
INSERTION LOSS
0 [ 1: 1710MH,
— N Z
% —— % -0.95d8B
Q 1-5 1 4 2:1795MHz
Y -0.75dB
820 3: 1880MHz
s 25 -0.70dB
£-30
8 35
£ 40
-45
-5

Frequency(MHz)

.0
1600 1650 1700 1750 1800 1850 1900 1950 2000

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
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 ranae Operating —40 to +85°C
P 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
5

— 1:1710MH

g g 04508

2 > 2: 1795MHz

g —0.11dB

< ! [ 3: 1880MHz

<0 3 0.23dB

o -1 1

2 -2

g -3

< -4

500 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz)

PHASE BALANCE

Aggg 1: 1710MHz

195 177.49deg.

S et

S 185 3: 1880MHz

=180 175.94deg.

2175 1 3

2170

S 165

2 160

155
1600 1650 1700 1750 1800 1850 1900 1950 2000

Frequency(MHz)

* All specifications are subject to change without notice.
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STDK

Multilayer Baluns, HHM Series

HHM1732B1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

TERMINAL FUNCTIONS
1.6+0.1 0.6£0.1 L—O
6 5 4 ‘ ‘ 6 L‘S 4 1 Unbalanced Port
T pa Unbalanced I:l Balanced 2 GND or DC feed+ RF GND
[] s et ot 3 Balanced Port
i 2 3 4 Balanced Port
°—1T —[2 T?’_" 5 GND
0.‘5<5_i>0‘.1 0.3£0.1 NG
6 .C.
\ I:l \
ol
0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 100Q2
Frequency range 4900 to 5950 MHz
O Unbalanced port return loss 10dB min.
03 0257 0 Phase impedance at balanced port 180+10deg
d Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
u Temperature ranae Operating —40 to +85°C
8|0 P g Storage —40to +85°C
e | Packaging style and quantities 4000pieces/reel
O O
@)
o
O O°s
Unbal Port Bal Port
;92;0.3 Through-hole
Line width be designed to match 50Q2 characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 4900MHz 5 4 1: 4900MHz
-5 —15.19dB 3 3 -0.02dB
R e 2: 5425MHz g 5 2: 5425MHz
2 -0 —20.34dB = 0.34dB
g 15 ~ 3: 5950MHz K (1) 3: 5950MHz
- N -17.78dB o T 2 31 0.43dB
% 0 Nl ,,,sg g :; —
o 2 S 3
25 £
<-4
300 4250 4500 4750 5000 5250 5500 5750 6000 7000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
05 1: 4900MHz ~195 1: 4900MHz
= _10 ] 2 -0.80dB S 185.81deg.
3 15 A 1 2: 5425MHz £ 190 2: 5425MHz
2 ’ -0.55dB ° 185.56deg.
8 20 3: 5950MHz g% ! 2 3] 3: 5950MHz
- —25 20.69dB T 180 184.97deg.
£ -3.0 2175
-35
;‘3 -4.0 f 170
45 165
24500 4250 4500 4750 5000 5250 5500 5750 6000

160
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

HHM1733B1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

1.640.1 _ 0.640.1 TERMINAL FUNCTIONS

6 5 4 ‘H‘ 6 15 I“ 1 Unbalanced Port

= ~ pa Unbalanced (] Balanced 2 GND or DC feed+ RF GND
. | 2 560 S0 2 ga:anceg ﬁon

1 2 3 1 5> I3 alanced Port
0.\5&:}0\.1 0.3+0.1 J T L° 5 GND

6 N.C.
1T
| |

0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

0.85
0.5
r—>

'0—0 )
0O
' AN
Unbal Port O OO.S

Bal Port

I\

©0.3 Through-hole

Line width be designed to match 50Q characteristic impedance

depending on PCB material and thickness.

FREQUENCY CHARCTERISTICS

Dimensions in mm

Unbalance 50¢/Balance 50Q
RETURN LOSS
0
1: 4900MHz
5 —14.35dB
CR s Y 2: 5425MHz
=10 —~ —24.85dB
3 N 3: 5950MHz
S _15
c N -17.29dB
% 20 \\ 3]
"o -

-30
4000 4250 4500 4750 5000 5250 5500 5750 6000

Frequency(MHz)

INSERTION LOSS
0
1: 4900MHz

2 - -0.850B
05 2: 5425MHz
2 L~ T2 T -0.600B
8 Ved %1 3: 5950MHz
g 10 / -0.82dB
815 /!

£ 7

2.0
4000 4250 4500 4750 5000 5250 5500 5750 6000

Frequency(MHz)

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 ranae Operating —40 to +85°C
P 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
_ 3 1: 4900MHz
82 0.53dB
[y 2: 5425MHz
g 1 0.48dB
© 1 3: 5950MHz
S0 31 0.33dB
R
=
£ -2
<
"4b00 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz)
PHASE BALANCE
200 1: 4900MHz
5195 " 183.82deg.
S 190 2: 5425MHz
3185 183.40deg.
5 180 1 3: 5950MHz
g 183.69deg.
g 175
§ 170
o 165

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  0.6+04 TERMINAL FUNCTIONS
6 5 4 ] 6 15 4 1 Unbalanced Port
& T S Unbalanced Balanced 2 GND
[ ] & bt [] bt 3 Balanced Port
(=]
i 2 3 1T > T3 4 Balanced Port
0.\5&:»0\.1 0.3£0.1 I 5 GND
6 N.C.
1T
R
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 500. . Balanced impedance 100Q
|V||Icr0-8trlp line [f)or 0.4mm thick Frequency range 1439 to 1468 MHz
'5' glass-epoxy substrate. Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+15de
o d
M~ Amplitude impedance at balanced port 0+1.5dB
© \J st sl < Insertion loss 1.0dB max.
- 125 Operatin —40 to +85°C
P [ | oxg Temperature range St% rage 9 010 +55°C
© k-1 -1F-
S 2 e © Packaging style and quantities 4000pieces/reel
Q
“ 119
+
0.3 0.3
[20.3 Through-hole  pimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
. — 1: 1439MH
= " o g}
T 45 2: 1468MHz 8 5 2:1468MHz
< 20 —22.98dB 57 —0.83dB
@ ©
2 25 B < 0
£ 30 s g - —Tr
3 -35 £-2
i £2
—45 -
%00 1350 1400 1450 1500 1550 1600 300 1350 1400 1450 1500 1550 1600
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
20!
_0(5) e 1: 1439MHz _ 203 1: 1439MHz
= _10 —-0.284dB 2195 184.8deg.
Ry 2 1468MHz 200 2 1468MHz
2 o0 -0.285dB 8 185 184.6deg.
225 £ 180 12
S _ 8175
= _g-g 2170
240 £ 165
_ 160
_333 155
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

16401  0.6+0.1 TERMINAL FUNCTIONS

6 5 4l | | 6 15 Is 1 Unbalanced Port

T T p Unbalanced I:l Balanced 2 GND or DC feed+ RF GND
[] § 'gggt ?gg’g‘z‘t 3 Balanced Port

1 2 3 q Tz IS 4 Balanced Port
0.55+0.1_0.3%0.1 5 GND

] 6 N.C.

1T

| |

0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
0.25 Unbalanced impedance 50Q

0.25

4/.

[ [« [OO]

Lol

—
o

o
=4
o

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

0.60.3 0.6

0to 0.1

|
1

100w

0.3 0.3
[20.3 Through-hole  pimensions in mm

FREQUENCY CHARACTERISTICS
Unbalance 50/Balance 1502
RETURN LOSS

0
-5 1:1710MHz
10 -17.44dB
T _45 — —12: 1795MHz
2 M = -22.31dB
3 1 p— 3: 1880MHz
— -16.51dB
5 -30
© -35
T _40
—45
510600 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz)
INSERTION LOSS
0
iy \ 1: 1710MHz
& 1.0 — S T—— -0.66dB
iy 2: 1795MHz
2 _2‘0 —0.59dB
o = 3: 1880MHz
- —25 -0.65dB
£-30
8 35
£ -40
-45
5'10600 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz)

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 ranae Operating —40 to +85°C
P 9 Storage —40 to +85°C
Packaging style and quantities 4000pieces/reel
AMPLITUDE BALANCE
5
— 1: 1710MH
33 200608
2 > 2: 1795MHz
g 0.24dB
S 3: 1880MHz
8 <1> c % 3 0.52dB
8 ]
2 -2
g3
< -4
500 1650 1700 1750 1800 1850 1900 1950 2000
Frequency(MHz)
PHASE BALANCE
20 1: 1710MHz
G,fgg " 175.79deg.
i 2 s
S 185 3: 1880MHz
3 132 174.27deg.
; 170 ! 2 3
2165
% 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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STDK

Multilayer Baluns, HHM Series

HHM1752A1 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 0.6+0.1

T N

TERMINAL FUNCTIONS

0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN

6 1 Unbalanced Port
A S Unbalanced I:l Balanced 2 GND or DC feed+ RF GND
[] s bt ot 3 Balanced Port
T2 3 CRE 4 Balanced Port
0.\5&:»0‘.1 0.320.1 I 5 GND
6 N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
Frequency range 4900 to 5950 MHz
O Unbalanced port return loss 10dB min.
0.3_ 025 Phase impedance at balanced port 180+10deg
@ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
C Temperature ranae Operating —40 to +85°C
? 9 P g Storage —40to +85°C
i | Packaging style and quantities 4000pieces/reel
O O
0/O
o
O O°s
Unbal Port Bal Port
;zo.s Through-hole
Line width be designed to match 50Q2 characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50Q/Balance 200
RETURN LOSS AMPLITUDE BALANCE
0 3
. — 1: 4900MHz
5 Rty 8 02748
@ -10 ™~ 2: 5425MHz 3 2: 5425MHz
2 5 N T 114938 g1 5 0308
S 20 A2 & s S o 1 2 3 0.38dB
€ / : g |
2735 \ / 21
3 E=
o -30 =%
35 N £
-3
_itoooo 4250 4500 4750 5000 5250 5500 5750 6000 4000 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
1: 4900MHz _ 1: 4900MHz
— -0.71dB 5,195 181.21deg.
@ 05 A 2: 5425MHz g 190 2: 5425MHz
@ o) g —0.65dB 2 181.81deg.
ﬁ 4 /{‘ 2 "\g 3: 5950MHz 2 185 e — 3: 5950MHz
s 10 f —0.83dB 8 180 = 1 2 3] 181.62deg.
g / <175
$ 15 8170
- / o 165
2900 4250 4500 4750 5000 5250 5500 5750 6000

0
4000 4250 4500 4750 5000 5250 5500 5750 6000

Frequency(MHz) Frequency(MHz)

* All specifications are subject to change without notice.

001-01/ 20041125 /e8balun_hhm



(13/53)
STDK

Multilayer Baluns, HHM Series

HHM1752A2 For W-LAN

SHAPES AND DIMENSIONS/CIRCUIT

1.6+0.1 _ 0.6%0.1 TERMINAL FUNCTIONS

6 5 4 ‘H‘ 6 15 £4 1 Unbalanced Port
=~ S Unbalanced (] Balanced 2 GND or DC feed+ RF GND
[] L 2 bt ot 2 ga:anceg ﬁort

12 3 1 2 [3 alanced Port
0.‘55<_i>0‘.1 0.3+0.1 T 5 GND

6 N.C.
M1l
| |

0.1£0.1 0.25+0.1 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
Frequency range 4900 to 5950 MHz
O Unbalanced port return loss 10dB min.
0.3_ 025 Phase impedance at balanced port 180+10deg
@ Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.2dB max.
C Temperature ranae Operating —40 to +85°C
? 9 P g Storage —40to +85°C
i | Packaging style and quantities 4000pieces/reel
O O
0/O
o
O O°s
Unbal Port Bal Port
;zo.s Through-hole
Line width be designed to match 50Q2 characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARCTERISTICS
Unbalance 50Q/Balance 200
RETURN LOSS AMPLITUDE BALANCE
0 8 1: 4900.0MHz
1: 4900.0MH @ : -
5 61608 S 2 -0.01dB
@ ~ 2: 5425.0MHz 3 2: 5425 0MHz
% N\ -18.37dB g 1 0.28dB
g -10 \ 3: 5950.0MHz g, 3 gE;SGOdgMHz
= o~~~ —13.44dB g /ﬁ,..w"—‘ -
E L~ 2 -1
€ \ A g
" £
_ -3
3000 4500 5000 5500 6000 4000 4500 5000 5500 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
00 1: 4900.0MHz 200 1: 4900.0MHz
_. 05 ~0.88dB > 181.46degrees
] AT 2: 5425 0MHz =190 2: 5425.0MHz
@a . . .| Z
2 45 // 3 Eg%%gg'"z S 180 —_— > 179.85degrees
o : Qo
£ 20 / 2
3 / & 170
£ 25 o
-3.0 / 60
4000 4500 5000 5500 6000 4000 4500 5000 5500 6000
Frequency(MHz)

Frequency(MHz)

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

HHM1763A1 For EGSM

SHAPES AND DIMENSIONS/CIRCUIT

1.640.1  0.6+0.1 TERMINAL FUNCTIONS

6 5 4 ‘H‘ 6 15 I“ 1 Unbalanced Port

= ~ gl Unbalanced [ Balanced 2 GND or DC feed+ RF GND
|:| L § '5?89“‘ ??,5"5‘ 2 ga:anceg gort

1.2 3 | 2 |3 alanced Port
0.‘55<_i>0‘.1 0.3+0.1 T 5 GND

6 N.C.
1T
| |

0.1+0.1 0.25+0.1

Dimensions in mm

RECOMMENDED PCB PATTERN
0.95 ELECTRICAL CHARACTERISTICS
0.25 R’/Ihis wictjth ilg, sofg. 0.4mm thick Unbalanced impedance 50Q
ICro-strip line tor 0.4mm thicl f
1 glass-epoxy substrate. Balanced impedance 150Q
O Frequency range 880 to 960 MHz
O / Unbalanced port return loss 10dB min.
| Phase impedance at balanced port 180+10deg
p \J 5] 14 vg _ Amplitude impedance at balanced port 0+1.0dB
9 — 1 18 Insertion loss 1.4dB max.
3 IR LE = Temperature range Operating —4010 +85°C
e < P 9 Storage —40 to +85°C
(0\) O Packaging style and quantities 4000pieces/reel
anie
+
0.3 0.3
[20.3 Through-hole  pimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
5
0 1: 880MHz 5 4 1: 880MHz
g™ v 33 2: 5200tz
20 — = ?38_“32‘53 g 2 "Z0.04dB
2 N "1 3: 960MHz g ! 3: 960MHz
c 1 ™ 20.62dB i —— e W 0.10dB
2 20 NS 22
o 3 E- -3
—25 < -4
3050 800 850 900 950 1000 1050 1100 50 800 850 900 950 1000 1050 1100
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
0 200 1: 880MHz
05 1- 880 195 "177.13deg.
-1.0 : @ .
2 =T 2 |3 2: 920MHz $19%0 2: 920MHz
215 Z0.884B % 185 176.62deg.
&-20 3: 960MHz S 180 3: 960MHz
c 2.5 ~0.82dB = 176.08deg.
£-30 o175 1——2—1%
:;(,g -3.5 E 170
- :ng T 165
5055 800 850 900 950 1000 1050 1100 160750 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/Loca

SHAPES AND DIMENSIONS/CIRCUIT

205015 095401 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
© 2 GND or DC feed+ RF GND
S Unbalanced Balanced 3 Balanced Port
b I:l § Iggsgt D ?B’Bpgé't 4 Balanced Port
q - 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
nbalan im n Q
0.3_0.2_ This width is 50Q. Unbalanced impedance 50
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.
AN Amplitude impedance at balanced port 0+1.0dB
ol w Insertion loss 0.8dB max.
S| o S LS It 4 Temperature range Operating —40 to +85°C
: — P 9 Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
«© 40 1
e / 1 2
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
. = 1: 1619MHz
3 s g
T e 2: 1662MHz g 2 2: 1662MHz
< ] -18.41dB 5 7 0.185dB
@ 20 % 3: 1705MHa 3 3: 1705MHz
S 25 "_19.00dB o0 T2 0.239dB
§ 80 e
% 35 £ -
T _40 g-3
—-45 < -4
0500 1650 1600 1650 1700 1750 1300 1850 1900 1950 2000 P50 7550 1600 1650 700 1750 1600 1850 900 1950 2000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
-05 J 1:1619MHz 200 1: 1619MHz
=10 12 3 -0.459dB 5195 181.0deg.
e 2: 1662MHz 2190 2: 1662MHz
° -0.440dB 8 185 181.2deg.
8 2.0 3: 1705MHz c 3: 1705MHz
c 25 —0.4440B % 180 112 181.1deg.
£ -3.0 8175
& -35 2170
2 40 & 165
45 & 160
50500 7550 1600 1650 1700 1750 1800 1850 1900 1950 2000 159500 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

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 Ts 4 1 Unbalanced Port
) Unbal g Bal g 2 GND or DC feed+ RF GND
: nbalance: alance
I:I S input I:I output 3 Balanced Port
= & 50Q 100Q 4 Balanced Port
5 O = 5 GND
e ! 12 3 6 N.C.
0.65+0.2 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 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. F 1920 to 1980,
o requency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol o mRN Amplitude impedance at balanced port 0+2.0dB
3| o el sy 4 Insertion loss 1.0dB max.
‘ — Temperature ranae Operating —40 to +85°C
e P 9 Storage —40 to +85°C
= T Packaging style and quantities 2000pieces/reel
@ / 1 2
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 1920MHz o 4 1: 1920MHz
g g0 2 b
o 2: 1980MHz H z
< z I ~16.300B e -0.35dB
2~ 1 3: 2110MHz T 0 3: 2110MHz
< -25 —15.09dB g i —0.25dB
530 4: 2170MHz g -1 1—2 — 4: 2170MHz
E -35 -14.72dB =] -2 -0.21dB
—40 g -3
—45 < 4
%00 1800 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
= _10 T3 — -0.57dB 2 195 183.7deg.
8 s 2: 1980MHz 2 190 2: 1980MHz
2 ‘2' -0.600dB S 185 184.1deg.
£ 35 32110z § 180 3 4 * 4 85.0des
'é -3.0 4: 2170MHz § }75 4: 2170MHz
& -85 —0.67dB @ 170 185.4deg.
£ 40 < 165
45 & 160
5700 1800 1900 2000 2100 2200 2300 19700 1800 1e00 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

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
: npbalance alance
|:| T input |:| output 3 Balanced Port
= ] 50Q 200Q 4 Balanced Port
g = 5 GND
st 2 0_1T 12 S 6 N.C.
0.65+0.2 0.3+0.2
L

0.2+0.2 0.35%+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN

0.3_0.2

This width is 50Q.

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

0.9
0.8

0.6

A

\/Q
00)]

0.4

©0.3 Through-hole

Dimensions in mm

FREQUENCY CHARACTERISTICS
Unbalance 50/Balance 2002

RETURN LOSS

0
-5 1: 1275MHz

10 —24.66dB
@ 45 2: 1400MHz
2 ool -36.83dB
2 _25 N 3: 1525MHz
c 5 T — -29.34dB
3
3 -35 N
T 40 2

-45 i

=50
1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600

Frequency(MHz)

INSERTION LOSS

0.0

05 | 1: 1275MHz
= 10 + 3 * —0.642dB
g 5 2: 1400MHz
2 -0.637dB
8 20 3: 1525MHz
g 25 -0.6650B
2 -30
g -35
£ 40

45

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

Frequency(MHz,

ELECTRICAL CHARACTERISTICS

15
?100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600

Frequency(MHz)

Unbalanced impedance 50Q
Balanced impedance 200Q
Frequency range 1275 to 1525MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg.
Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
Temperature ranae Operating —40 to +85°C
P ¢ Storage —40 to +85°C
Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE
5

— 1: 1275MH

3 g ~0.26408

g 5 2: 1400MHz

e 0.007dB

< ! 3: 1525MHz

S 0= 5 0.205dB

8 1= 1

2 -2

23

£

710 7150 1200 1250 7300 7350 1400 1450 7500 1550 1600
Frequency(MHz)

PHASE BALANCE

s ggg 1: 1275MHz

3'195 180.2deg.

3190 2: 1400MHz

@ 180.0deg.

g ]gg 3: 1525MHz

E 175 1 b 3 180.6deg.

8170

S 165

2 160

* 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

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
|:| T input |:| output 3 Balanced Port
= & 50Q 200Q 4 Balanced Port
g = 5 GND
st 2 0_1T 12 S 6 N.C.
0.65+0.2 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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
I Temperature range P 9
‘ — Storage —40 to +85°C
P Packaging style and quantities 2000pieces/reel
pic / Tz
B O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50Q/Balance 200Q
RETURN LOSS AMPLITUDE BALANCE
0 5
— 1: 880MHz = 4 1: 880MHz
_18 —22.77dB g3 0.060dB
«_ 2: 920MHz 3 5 2: 920MHz
5 -15 < 0.060dB
2 20 L1 ;2821dB . 3: 960MHz
S 25 ] S 50 0.069dB
£ -30 ’ s -1 5
3 -35 ' 2-2
T 40 g -3
—45 < -4
5800 820 840 860 880 900 920 940 960 9801000 800 820 840 860 880 500 920 940 960 980 7000
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200
1 . : 1: 880MHz ~ 105 1: 880MHz
= 5 ? -0.65dB S 179.2deg.
g 2: 920MHz 190 2: 920MHz
7 3 0.60dB % 185 179.3deg.
3 = 3: 960MHz § 180 3: 960MHz
s 5 ~0.63dB < ; x 179.4deg.
g -6 g 175
g 7 g170
- :g T 165
_1300 820 840 860 880 900 920 940 960 9801000 16300 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

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
|:| T input |:| output 3 Balanced Port
= & 50Q 200Q 4 Balanced Port
g = 5 GND
st 2 0_1T 12 S 6 N.C.
0.65+0.2 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 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
glass-epoxy substrate. Frequency range 1710 to 1990MHz
nbalanced port return loss in.
O Unbal d port return | 10dB Mi
O Phase impedance at balanced port 180+10deg.
AN Amplitude impedance at balanced port 0+1.0dB
ol Insertion loss 1.0dB max.
S|l e B I 3 | Temperature ranae Operating —40to +85°C
: — P 9 Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
% Q
> N
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
5
. o g !
E s E
320 — 5T 3 1990MHz 5 ¢ 3: 1990MHz
é :gg — 2 ~19.00dB § _? 1 p * ~0.169dB
2 s | £-2
T 40 g-8
—-45 < -4
—50 50 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100 500 7650 7700 1750 7800 7850 1800 1950 2000 2050 2100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
_8'2 ] 1:1710MHz A_ggg 1: 1710MHz
& 10 3 s % ~0.5800B 2195 o 1po20eg.
e 2: 1850MHz 3 190 " 180.2deg
8 20 5087408 2 185 3: 1990MHz
=y 3: 1990MHz S 180 % " 181 2deg
5 50 -0.633dB %475 T p -2deg.
5 35 8170
2 40 S 165
45 2 160

15
?600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100

-5.0
1600 1650 1700 1750 1800 1850 1900 1950 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

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 T5 4 1 Unbalanced Port
w© 2 GND or DC feed+ RF GND
(=1 Unbalanced Balanced 3 Balanced Port
H input tput
= I:I & g‘gg‘; D 235” 4 Balanced Port
& = 5 GND
ot 1 23 1 12 3 6 N.C.
0.65+0.2 0.3+0.2
Il
0.2+0.2 0.35%£0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. Frequency range 2400 to 2500MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
AN Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 50Q
RETURN LOSS AMPLITUDE BALANCE
5
-(5) 1: 2400MHz T 4 1: 2400MHz
— -10 ~17.71dB 3z 3 2 D0OMH
D 45 — 1 2: 2500MHz 8 5 + 2500MHz
% o0 A C —14.48dB 53 0.61
8 25 i~ 8o —_— s
£ 30\ ~ 8 -
3 a5 £-2
T 40 g-8
—-45 < -4
50,00 2200 2300 2400 2500 2600 2700 P100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
. [ [ 1: 2400MH, 205 1: 2400MHz
— : z . :
_ _(1).8 — s gfgg 178.7deg.
T 2 2: 2500MHz 8100 2: 2500MHz
2 _2-0 -0.93dB S 185 177.6deg.
ﬁ -25 é 180
£ -3.0 2175 2 ~——
g -35 & 170
2 40 2165
45 & 160
~50/00 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/ 20041125 /e8balun_hhm



(21/53)

Multilayer Baluns, HHM Series

HHM1517A2 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 T5 4 1 Unbalanced Port

w© 2 GND or DC feed+ RF GND
= Unbalanced Balanced 3 Balanced Port
+ i

33 I:I & ?(?Qm D 23}5’”‘ 4 Balanced Port

& = 5 GND

ot 1 238 1 12 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
03 02 This width is 500. Unbalancgd impedance 50Q
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.
AN Amplitude impedance at balanced port 0+2.0dB
ol w Insertion loss 1.2dB max.
S|l e 161 _15H I 4 Temperature ranae Operating —40to +85°C
: — P 9 Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5 1: 2300.0MH
5 1: 2300.0MHz @ 4 06448 z
—22.83dB z -
@ jg — 1 2: 2500.0MHz 3 3 2:2500.0MHz
Z o0 —14.48dB 5 ] 0.61dB
o / ©
° 5 -~ < 0
€ 30 AN e S
=] -~/ =
© -35 = -2
T _40 g-3
-45 < 4
58100 2200 2300 2400 2500 2600 2700 3100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
X 205
o8 2 e
g-10 . 290,00 319 2: 2500.0MHr
Z-15 2: 2500.0MHz g 190 " 177.61degrees
2 o0 -0.93dB 8 185 61deg
225 < 180
£-30 2175 e
?g 35 @ 170
£-40 £ 165
45 160
58100 2200 2300 2400 2500 2600 2700 193100 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-

SHAPES AND DIMENSIONS/CIRCUIT

Rx

(22/53)

&TDK

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 Ts 4 1 Unbalanced Port
0 2 GND or DC feed+ RF GND
|:| 3 Hg&alancgd |:| Eﬁtlgﬂtced 3 Balanced Port
53 & 50Q 150Q 4 Balanced Port
& = 5 GND
S '8 ! 12 8 6 N.C.
0.65+0.2 0.340.2
Iml

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
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.
AN Amplitude impedance at balanced port 0+1.0dB
ol Insertion loss 1.0dB max.
S| o B LS 4 Operating —40 to +85°C
= Temperature range Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 1500
RETURN LOSS AMPLITUDE BALANCE
5
_3 1: 1710MHz @ 4 1 (1)721605%52
10 720.71dB 3 3 2: 1850MHz
$-15 2: 1850MHz S 2 0.222dB
2 20 x 5 Toaoae8 < 1 3: 1990MHz
S 25— i " _19.87dB < _? T ? * 0.101dB
i L
Q =
T _40 g-3
-45 < -4
~50 0 1650 1700 1750 1300 1850 1900 1950 2000 2050 2100 7500 1650 1700 1750 1800 1850 7900 1850 2000 2050 100
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
205
_8;2 [ 1: 1710MHz —, 200 1: 1710MHz
& 10 1 ) ] -0.544dB 2195 2 1950MES
2 15 B e 3 190 " 178.9deg.
2 20 3: 1950MHz élgg 3: 1990MHz
5 ~0.611dB T 108 . * 179.8deg.
% 35 ®170
£ a0 £165
45 2 160

15
?600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100
Frequency(MHz)

-5.0
1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 2100
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
TERMINAL FUNCTIONS

2.0+0.15 0.95+0.1
6 5 4 | 6 5 |4 1 Unbalanced Port
[ Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
I:I S input I:I output 3 Balanced Port
53 & 50Q 100Q 4 Balanced Port
5 O = 5 GND
°© ! 12 3 6 N.C.
0.65+0.2 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 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.
AN Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
5
—(5) 1: 2400MHz T 4 1: 2400MHz
— 10 28848 3 s 2. 2500MHz
[is) : z o .
2. —29.13dB g2 -0.54dB
8 o5l A 8o
£ 30 N g -
3 -35 N 2-2
T 40 g3
—-45 < -4
50,00 2200 2300 2400 2500 2600 2700 P100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205 1: 2400MHz
_ 1: 2400MH, —~ 200 :
— _?'g - —0.64dBZ 2195 184.5deg.
85 i 2: 2500MHz S 190 2: 2500MHz
& 20 -0.73dB 8 185 184.6deg.
< 25 5180
£ -3.0 8175
3 -35 $ 170
£ 40 £ 165
45 2 160
5.0, 50 2200 2300 2400 2500 2600 2700 P00 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

2.0£0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 T5 4 1 Unbalanced Port
° Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
|:| 9 input |:| output 3 Balanced Port
= & 50Q 100Q 4 Balanced Port
g = 5 GND
st 2 o_‘T 12 S 6 N.C.
0,65+0.2 0.3£0.2
Il

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
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.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / T2
Qs O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 2300MHz @ 4 1: 2300MHz
—13.77dB 3 -
B 10 2: 2400MHz 8 > 2: 2400MHz
o -15 Z13.47dB c —-0.03dB
820 3: 2500MHz 3 1 3: 2500MHz
S _ : S 0 23dB
=25 ~13.12dB ° — -0
5 -30 3 -1
T -35 £-2
T 40 g 3
-45 < 4
-5
72100 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 .
05 1: 2300MHz = 200 T fgg%"gsgrees
&-10 —0.68dB 8 195 2. 2400MH
2: 2400MHz z : z
215 £0.704B g 190 184.9deg
2 -2.0 3: 2500MHz = 12(5) 3: 2500degrees
2 55 -e < 184.6de
528 0.73dB 8175 o
g -35 & 170
2 40 £ 165
45 16(5>
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

20+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 Ts 4 1 Unbalanced Port
[ Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance alance
I:I S input I:I output 3 Balanced Port
53 & 50Q 200Q 4 Balanced Port
5 O = 5 GND
°© ! 12 3 6 N.C.
0.65%0.2 0.3£0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
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.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
2 A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50Q/Balance 200Q
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 2400MH = 4 1: 2400MHz
-5 ~13.0808 % 3 2 5‘5)&)5&32
10 & s g f -0.57dB
3 | ©
S _15 1 2 0
£ g -
220 2-2
o Q.3
-25 \ £
00 2200 2300 2400 2500 2600 2700 100 2200 2300 2400 2500 2600 2700
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
o [ [ 1: 2400MH 205 1: 2400MHz
— : z . :
— _?'g . . -0.82dB @fgg 180.7deg.
8.5 ! 3 2: 2500MHz S 190 2: 2500MHz
% L —0.76dB 3 181.3deg.
g 20 8185
< 25 £ 180 ;
£ -3.0 8175
© -35 2170
2 40 S 165
45 & 160
~50/00 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

(26/53)

&TDK

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
By Unbalanced Balanced 2 GND or DC feed+ RF GND
: nobalance alance
|:| 9 input |:| output 3 Balanced Port
= & 50Q 200Q 4 Balanced Port
] = 5 GND
st 2 o_‘T 12 S 6 N.C.
0.65+0.2 0.3+0.2
1ni

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
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] || 4 ; 5
S|l o qehpsh 4 Temperature range Operating —40 to +85°C
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
0 1: 2300.0MHz 2 1: 2300.0MHz
-5 s g 4 -0.33dB
- e, 3
z 2;3 ~14.96dB £ Z0.57dB
8 o5 BN S0
€ 30 g -1
&
—45 < 4
3100 2200 2300 2400 2500 2600 2700 3100 2200 2300 2400 2500 2600 2700
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
o5 o0 Hasogus
@ -10 o B6ds g 1% 2: 25000MHz
2-15 z 2(5,0705235”2 g 190 " 181.26degrees
320 e 2 185
225 < 180 —
£-30 S 175
?g 35 @ 170
£-40 £ 165
45 160
5.9

2100 2200 2300 2400 2500 2600 2700

155
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

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 T5 4 1 Unbalanced Port
© Unbal g Bal g 2 GND or DC feed+ RF GND
nbalance alance
I:I 3 input I:I output 3 Balanced Port
= & 50Q 50Q 4 Balanced Port
5 O = 5 GND
° . ! 12 3 6 N.C.
0.65+0.2 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 502 Unbalanced 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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.4dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
I Temperature range P 9
‘ — Storage —40 to +85°C
P Packaging style and quantities 2000pieces/reel
= A
B O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5
— 1: 824MH = 4 1: 824MHz
_ _13 2233008 g 3 10.120dB
@ _i5 2: 859MHz 8 5 2: 859MHz
i 5 o Gt
8 3: 894MH T :
s :gg x _5_4-3'1/ s 2 0 —rr—t 0.184dB
2 _ 2 -2
L —ig g3
—45 < -4
_5900 750 800 850 900 950 1000 _%0 750 800 850 900 950 1000
Frequency(MHz) Frequency (MHz)
INSERTION LOSS PHASE BALANCE
0 200
1: 824MHz —~ 195 1: 824MHz
= 4 —1.03dB E 180.2deg.
8 T3 2: 859MHz 8190 2: 859MHz
2 5 -1.01dB 3 185 180.4deg.
- 3: 894MHz S 180 3: 894MHz
s —1.02dB @ T 12 3 180.4deg.
£ -3 g 175
3 &170
= T 165
5 160
700 750 800 850 900 950 1000 700 750 800 850 900 950 1000

Frequency(MHz)

Frequency(MHz)

* All specifications are subject to change without notice.
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&TDK

Multilayer Baluns, HHM Series

HHM1522B1 For EGSM/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 T5 4 1 Unbalanced Port
[ 2 GND or DC feed+ RF GND
; Unbalanced Balanced
I:I % input l:l output 3 Balanced Port
gu% N 50Q 50Q 4 Balanced Port
N = 5 GND
st 1 28 1| |2 |s 6 N.C.
0.65+0.2 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 502 Unbalanced impedance 50Q
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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.3dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
P e Temperature range P 9
‘ — Storage —40 to +85°C
3 Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5
. = 1: 880MHz
5 o 83
m -10 2: 920MHz 3 5 2: 920MHz
3 15 —24.99dB 5 3 10.47dB
3 5o 3: 960MHz s 5 m— 3 g%hggz
£ s \1& re -22.03dB 8- )
© 2 = -2
& 30 g -3
-35 < -4
—-40 -5
700 800 900 1000 1100 1200 700 800 900 1000 1100 1200
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
200
_8;2 1: 880MHz ~ 1: 880MHz
=_10 —0.96dB o 180.74deg.
g 15 112 3 2: 920MHz 5 190 2: 920MHz
@ —0.96dB ] 180.75deg.
820 3: 960MHz § 180 3: 960MHz
c —25 —0.97dB o 112 3 180.84deg.
£-30 °
8 -i-g g170
T 45 -
5.0 160
700 800 900 1000 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

204015 0.95+0.1 TERMINAL FUNCTIONS
6 5 4| | 6 TS 4 1 Unbalanced Port
w© Unbalanced Balanced 2 GND or DC feed+ RF GND
5 nbalance alance:
I:I 2 input I:I output 3 Balanced Port
2 a 50Q 100Q 4 Balanced Port
wn ~
o 55 5 GND
e ! 12 3 6 N.C.
0.65£0.2 0.3£0.2
[l
0.2+0.2 0.35%£0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 100Q
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 1.2dB max.
@ @ 6 5 4 : >
S|l o qehpsh 4 Temperature range Operating —40 to +85°C
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50Q/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
. — 1: 824MHz
e Ty 83 ,, 024008
D _45 2: 859MHz 3 5 : 2
% —20 — -19.92dB & ] -_0.310
3 1 2 3 3: 894MHz R 3: 894MHz
=% -20.00dB 2 ~0.374dB
€30 5 -1 1—2—3
2 _ 2 -2
2 %o g
—45 < -4
500 750 800 850 900 950 1000 500 750 800 85 900 950 1000
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
0.5 1: 824MHz ~ 105 1: 824MHz
= -1.0 —L —0.85dB & 190 2: ég&;ﬁﬁfg-
8 127 3 2: 859MHz = 81 1de
% 20 20-63dB g 185 3 894MHz
2 =28 8 s 3 :32 T2 3 181.3deg.
5 a5 g 170
£ :j-g T 165
5.9 16000 750 800 850 900 950 1000
700 750 sg?equeiig (MHQZ(;O 950 1000 Frequency(MH2)

* 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

20+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 T5 4 1 Unbalanced Port
[ 2 GND or DC feed+ RF GND
Unbalanced Balanced
I:l % input |:| output 2 ga:anceg ﬁo:
gu;‘! N 50Q 100Q alanced Fo
« O = 5 GND
e 1 2 |3 6 N.C.
0.65+0.2 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 502 Unbalanced impedance 50Q
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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.1dB max.
3 3 of llsi |l 4 Operati —40 10 +85°C
ele N O Temperature range peraling 0
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 880MHz @ 4 1: 880MHz
10 -19.78dB 8 3 0.370dB
$-15 2: 920MHz g 5 2: 920MHz
2 o t—— —21.30dB s ] 0.450dB
2 3: 960MHz @ 3: 960MHz
2 -25 222.04dB 4 0 2 0.515dB
£ -30 g -
5 -35 2 2
T _40 g -3
—-45 < -4
5800 820 840 860 880 900 520 940 960 980 1000 800 820 840 860 880 900 920 940 960 9801000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
. 1: 880MH 200 1: 880MH
N N Z
_ _0_'? ! " Z0.8008 3 19 180.7deq.
Q 15 ‘ i 2: 920MHz S 190 2: 920MHz
378 oo : o5  dobrces
N c N Z
g —2_2 b : 132 180.8deg.
g ‘3:2 § 170
T s T 165
16Q

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

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

20+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
[ 2 GND or DC feed+ RF GND
Unbalanced Balanced
I:I % input I:I output 3 Balanced Port
;u;‘f L4 50Q 150Q 4 Balanced Port
N = 5 GND
ot 1 23 IENE 6 N.C.
0.65+0.2 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 502 Unbalanced impedance 50Q
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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
pic / Tz
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 1500
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 880MHz @ 4 1: 880MHz
10 —16.57dB 3 3 0.250dB
iy — 2: 920MHz g 5 2: 920MHz
% 20 ~16.75dB s 3 0.260dB
g~ i 3: 960MHz T 5 3: 960MHz
< -25 ~15.83dB e c 0.279dB
5 -30 3 -1
% -35 2 -2
T 40 g -3
-45 < -4
5800 820 840 860 880 900 520 940 960 980 1000 800 820 840 860 880 900 920 940 960 9801000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 ‘ " 200 1: 880MH
— 1: 880MHz : z
— _?‘g — S — * —0.68dB 3 195 178.3deg.
8 s 2: 920MHz § 190 2: 920MHz
2 o0 -0.66dB ‘g;’; 185 178.3deg.
s 3: 960MHz S 180 3: 960MHz
5 ::233 —0.67dB T b 178.3deg.
| oy g
45 o 165
5800 820 840 860 880 500 920 940 960 9801000 16800 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 Ts 4 1 Unbalanced Port
By Unbalanced Balanced 2 GND or DC feed+ RF GND
: nobalance alance
|:| 9 input |:| output 3 Balanced Port
= & 50Q 150Q 4 Balanced Port
] = 5 GND
st 2 o_‘T 12 S 6 N.C.
0.65+0.2 0.3+0.2
1ni

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 1500
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 824MHz @ 4 1: 824MHz
1o —14.15dB ) 022008
B s T 2: 859MHz g 5 2: 859MHz
2 20 1 s = —15.89dB 5 1 0.240dB
2 3: 894MHz T N 3: 894MHz
- —gg -16.78dB i 1 2 3 0.256dB
57 ° -
% -35 2 -2
T 40 g-s
—-45 < -4
5050770 790 810 830 850 870 890 910 930 950 550 770 790 810 830 850 870 890 910 930 950
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 1: 824MHz ~ 195 1: 824MHz
& -1.0 . * x —0.79dB > 178.4deg.
8 s 2: 859MHz £ 190 2: 859MHz
2 50 —0.71dB S 185 178.3deg.
o . 3: 894MHz < 3: 894MHz
s 25 —0.67dB I 180 178.2deg.
£ 80 g 175 1 2 3
¢ Zi‘f; 2 170
T 4 T 165
-5 160

.0
750 770 790 810 830 850 870 890 910 930 950
Frequency(MHz)

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

2.0£0.15 0,95£0.1
6 5 4 ‘
©
L] 2
+
- o
g5 i
g ~—
g T 2 3
0.65+0.2 0.3+0.2

0.2+0.2 0.35%+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN

0.3_0.2

This width is 50Q.

Unbalanced
input
50Q

TR

Micro-strip line for 0.4mm thick

glass-epoxy substrate.

o
o

0.9
0.8

0.6

0.8

0.4

©0.3 Through-hole

Dimensions in mm

FREQUENCY CHARACTERISTICS

Unbalance 50Q/Balance 50Q
RETURN LOSS
0
5 1: 17710MHz
10 —12.83dB
D 5 —— 2: 1850MHz
% 20 ! 2 3] —14.86dB
8 3: 1990MHz
=25 ~15.09dB
s -30
3 -35
T _40
—45
-50
1600 1700 1800 1900 2000 2100
Frequency(MHz)
INSERTION LOSS
0.0
05 1: 1710MHz
@ -1.0 1 2 3 ) -0.70dB
5 45 2: 1850MHz
2 50 -0.59dB
£-29 3: 1990MHz
s = —0.58dB
£ -30
g -35
£ 40
-45
-5.0
1600 1700 1800 1900 2000 2100
Frequency(MHz)

N
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&TDK

TERMINAL FUNCTIONS

[]

Unbalanced Port

GND or DC feed+ RF GND

Balanced
output

Balanced Port

500

Balanced Port

GND

OO |WIN|—=

N.C.

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 50Q
Frequency range 1710 to 1990MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg.
Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
Temperature ranae Operating —40 to +85°C
P ¢ Storage —40 to +85°C
Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE
>0 1: 1710MHz
g8 30 10.33dB
3 20 2: 1850MHz
s 70 0.50dB
T 3: 1990MHz
< 00 1 2 0.69dB
8 1.0
2 -20
2 30
£ o
5.0
1600 1700 1800 1900 2000 2100
Frequency(MHz)
PHASE BALANCE
195
R 1: 17710MHz
o 190 179.12deg.
g 2: 1850MHz
g 185 179.33deg.
2 3: 1990MHz
= 180 3 % 179.38deg.
_aQ: 175
@
£ 170
165
1600 1700 1800 1900 2100
Frequency(MHz)

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

HHM1526 For DCS-PCS/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

204015 0.9540.1 TERMINAL FUNCTIONS
6 5 4 || 6 Ts 4 1 Unbalanced Port
[ 2 GND or DC feed+ RF GND
Unbalanced Balanced
I:I S input I:I output 3 Balanced Port
53 ] 50Q 100Q 4 Balanced Port
5 7 > 3 = 5 GND
S 1 2 |8 6 N.C.
0.65+0.2 0.30.2 O—T l —Lo
N

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 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.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 0.8dB max.
@ @ 6| 5] || 4 ; 5
S|l o qehpsh 4 Temperature range Operating —40 to +85°C
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
s O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 1710MHz o 4 1:1710MHz
10 -12.72dB Z 3 -0.70dB
$-15 B p—— 2: 1850MHz 8 5 2: 1850MHz
2 1 2 -14.63dB < -0.31dB
2 20 3 . 5 | 3: 1990MHz
85 3: 1990MHz R I
£ 30 -17.14dB g - — * )
3 35 £ -2
T 40 g -3
—45 < -4
S0 1700 1800 1900 2000 2100 Te00 1700 1800 1900 2000 2100
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 —_ . 1: 1710MHz ~ 105 1:1710MHz
5 -1.0 ? 5 3 —0.55dB 3 184.3deg.
345 2: 1850MHz < 190 2: 13200'\3292
73 . fo] A .
g —g-g 3: 189409,\‘232 g 122 1 2 3 3: 1990MHz
5 o -0.47dB = 185.4deg.
£ -30 S 175
8 —i-g & 170
T 45 & 165
50 160
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
© Unbalanced Balanced 2 GND or DC feed+ RF GND
: nbalance alance:
I:I ] input I:I output 3 Balanced Port
= ] 50Q 500 4 Balanced Port
£ N = 5 GND
°© ! 12 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
03 0.2  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. F 1920 to 1980,
o requency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol o RN Amplitude impedance at balanced port 0+2.0dB
3| o el sy 4 Insertion loss 0.8dB max.
‘ = Temperature ranae Operating —40 to +85°C
e P 9 Storage —40 to +85°C
= T Packaging style and quantities 2000pieces/reel
@ / 1 2
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 : 1: 1920MHz
_ 1: 1920MHz @ 4 :
_13 -16.32dB S5 ~-0.118dB
T 45 2: 1980MHz g 2 2: 1980MHz
I ~18.79dB s —0.074dB
2 -20 =3 3: 2110MH s ! 3: 1880MHz
: z EE)
R 7| -26.03dB o _ T2 3 4 0.004dB
5 720 3 7] 4:2170MHz R 4 21 10MHz
3 :43 NI/ -33.99dB 53
—45 hd <-4
500 1900 2000 2100 2200 2300 700 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 205
-0.5 1: 1920MHz . 200 1: 1920MHz
& -10 T2 37 -0.56dB 2 195 2 ]ggbglaag‘
e 2: 1980MHz 2 190 181 ade
3 20 -0.55dB S 185 181 3deg.
2 5 3: 2110MHz 5 180 3: 2110MHz
5 o -0.58dB @ 1 2 3 4 181.4deg.
S 30 4: 2170MHz 8175 4: 2170MHz
3 -35 "Z33.99dB § 170 181.3deg.
2 a0 ’ £ 165
45 & 160
-50 157500 1900 2000 2100 2200 2300
1800 1900 Fggggency% 100 2200 2300 Frotuency (Miaz)

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

HHM1534 For W-CDMA/Tx-Rx

SHAPES AND DIMENSIONS/CIRCUIT

2040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
0 Unbal g Bal g 2 GND or DC feed+ RF GND
n npalance alance
I:I = input I:I output 3 Balanced Port
gu% & 50Q 200Q 4 Balanced Port
« O = ) > T 5 GND
i . l 5 6 N.C.
0.65%0.2 0.3£0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
glass-epoxy substrate. 1920 to 1980,
0 Frequency range 2110 to 2170MHz
Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
ol o mRN Amplitude impedance at balanced port 0+2.0dB
S| o el sy 4 Insertion loss 1.0dB max.
‘ = Temperature ranae Operating —40 to +85°C
P s 9 Storage —40 to +85°C
= T Packaging style and quantities 2000pieces/reel
® / T2l
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50Q/Balance 200Q
RETURN LOSS AMPLITUDE BALANCE
o 1: 1920MH @ i 1: 1920MHz
_5 : z 3 -0.04dB
. -10 _720.12dB % 3 2: 1980MHz
810 2: 1980MHz o 2 " -0.09dB
% -20 et — -19.10dB 8 1 0. dB
2 —r 2 4 3: 2110MHz R 3: 2110MHz
2 25 S17.1808 2 — — -0.3208
5 -30 4:2170MHz - 4:2170MHz
3 35 -16.73dB £ -0.43dB
T _40 g 3
—45 <-4
-5 0 7800 1900 2000 2100 2200 2300 700 1800 1900 2000 2100 2200 2300
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200 _
e 3 v
3 j'g M 2: 1980MHz 8 190 2: 1980MHz
2 20 S0-62d8 g 185 3 2110MHy
o _2'5 3:2110MHz § 180 41—:"' 34 . 182.7de
2 ~0.68dB Ej 4 2170MH
£ 30 4: 2170MHz o 175 i :
0 35 —0.72dB 2 170 183.0deg.
=40 & 165
-45 100
-5.0
1700 1800 1900 2000 2100 2200 2300
1700 1800 19|9rgquggg§>(m 2100 2200 2300 Fraquancy (MH)

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

HHM1536B1 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
© Unbal d Bal g 2 GND
: nobalance alance
|:| 9 input |:| output 3 Balanced Port
= & 50Q 100Q 4 Balanced Port
] = 5 GND
s o_‘T 12 S 6 N.C.
0.6520.2 0.3+0.2
Im

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
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.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
% Q
> N
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5.0
-5 1: 3400MHz o 4.0 1: 3400MHz
10 -16.17dB 3 390 ~1.00d8
T 5 2: 3700MHz 8 20 2: 3700MHz
% 20 —; —18.90dB & 10 0.93dB
2 3: 4000MHz S o0 1 > Y 3: 4000MHz
- -25 —22.04dB ° _1' 0.73dB
€ 30 5 -1.0
235 £ -20
T _40 g‘ -3.0
45 < -4.0
58250 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 53200 3300 3400 3500 3600 3700 3800 3800 4000 4100 4200
Frequency (MHz, Frequency(MHz)
INSERTION LOSS PHASE BALANCE
00 \ T T 200 1: 3400MHz
R :(1).8 - * 1 fg?sos"ggz 3195 " 182.26deg.
85 2: 3700MHz 2 190 2: 3700MHz
2 20 ~0.49d8 g 185 =T & Jooonn
27y 3: 4000MHz & [ A A “l86 53dz
5 50 ~0.51dB T 180T 1 53deg.
5 35 g 175
£-40 £ 170
45

165
3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200

-5.0
3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200
F (MHz) Frequency(MHz)

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 |4 1 Unbalanced Port
© 2 GND or DC feed+ RF GND
Unbalanced Balanced
I:I 3 input I:I output 3 Balanced Port
;u% « 50Q 150Q 4 Balanced Port
R = 5 GND
st 1 23 1 |2 |8 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
03 02 This width is 500. Unbalancgd impedance 50Q
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 o mRN Amplitude impedance at balanced port 0+2.0dB
3| o el sy 4 Insertion loss 1.0dB max.
‘ = Temperature ranae Operating —40 to +85°C
P s 9 Storage —40 to +85°C
= T Packaging style and quantities 2000pieces/reel
@ / 1 2
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 1500
RETURN LOSS AMPLITUDE BALANCE
0 5
5 1: 1920MHz o 4 1: 1920MHz
10 -19.68dB Y 0.17dB
D _45 2: 1980MHz 8 5 2: 1980MHz
2 o0 -19.81dB s 0.11dB
@ s 5 4 3: 2110MHz = 3: 2110MHz
=25 -19.94dB 2 0 P . -0.03dB
5 —30 4: 2170MHz g -1 4 4: 2170MHz
= 3
3 -85 -19.61dB 2 -2 -0.15dB
T 40 g -3
—45 < -4
%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
= 10 ) —A—= —0.58dB > ‘179.4deg.
8 s 2: 1980MHz £ 190 2: 1980MHz
7 ~0.60dB S 185 179.7deg.
g 20 3: 2110MHz e 3: 2110MHz
c 25 0.64dB 5 180 —% 54 180.4deg.
£ -3.0 4: 2170MHz £175 4: 2170MHz
g -35 -0.66dB 2 170 180.6deg.
£ 40 &
3 i
{760 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

HHM1538 For DCS/Local

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.9540.1 TERMINAL FUNCTIONS
6 5 4 ‘ 6 5 |4 1 Unbalanced Port
w© Unbalanced Balanced 2 GND or DC feed+ RF GND
S nbalance alance
I:I % input I:I output 3 Balanced Port
b= 4 50Q 100Q 4 Balanced Port
wn ~—
N 5 GND
s 1 2 3 1 2 3 6 NG
0,65+0.2 0.3+0.2 —
[l
0.2+0.2 0.35%£0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 0.2  This width is 50, Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 100Q
glass-epoxy substrate. Frequency range 1280 to 1440MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
AN Amplitude impedance at balanced port 0+2.0dB
o © Insertion loss 25°C 0.908 max.
S|l o BILRE3 I ot —40t0+85°C  1.0dB max.
‘ = Temperature ranae Operating —40 to +85°C
3 P s Storage —40 1o +85°C
A T Packaging style and quantities 2000pieces/reel
@ / T2
% Q
5 ™
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 10 .
5 1: 1280MHz B 8 1: 1280
- 10 — ” ;11&)7'\7(:12 3 2 2: 1440MHz
2 ! 2 "-13.29dB g 2 -0.069dB
@ o 0
<% g -2 1 Z
'g -35 %- -4
T _40 g ©
—45 < 8
-1
50100 1150 1200 1250 1300 1850 1400 1450 1500 1550 1600 Proo 7150 1200 '252 1300 1350 1400 1450 1500 1550 1600
Frequency(MHz) requency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
4 1: 1280MHz —~ 200 1: 1280MHz
& -2 ! 2 -0.702dB 5195 179.7deg.
3 2: 1440MHz 2190 2: 1440MHz
2 -0.632dB 2 185 179.5deg.
g 3180
S 5 8175 1 2
o -7 3170
2 g S 165
9 B 160
10100 1750 7200 1250 7360 1350 7400 1450 7500 1550 600 "5%$100 1150 1200 1250 7300 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

HHM1541 For Bluetooth& EEE802.11b/g

SHAPES AND DIMENSIONS/CIRCUIT

20+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
[ Unbalanced Balanced 2 GND or DC feed+ RF GND
: nbalance alance
I:I S input I:I output 3 Balanced Port
53 & 50Q 500 4 Balanced Port
5 = 5 GND
ot 1 23 1 12 3 6 N.C.
0.65+0.2 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 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.
AN Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 75Q
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 2400MHz @ 4 1: 2400MHz
10 —14.45dB g 3 0.66dB
8 -15 2: 2500MHz g . 2: 2500MHz
Z o 2 -13.63dB 5 3 0.66dB
E -25 8o 2
£-30 g -
© 35 g 2
T 40 g -3
—45 < 4
“Pi00 2200 2300 2400 2500 2600 2700 5100 2200 2300 2400 2500 2600 2700
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
i l 1: 2400MHz . 200 1: 2400MHz
= 2 —0.660dB 2 195 ! 178.6deg.
g 3 2: 2500MHz 2 190 2: 2500MHz
2 4 -0.74dB 8 185 177.3deg.
s 3 S 180 —
S 6 8175 Z
o -7 9 170
2 g 2 165
9 & 160
10 155

72100 2200 2300 2400 2500 2600 2700

Frequency(MHz)

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

HHM1541E1 For Bluetooth

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
|:| 9 input |:| output 3 Balanced Port
= & 50Q 75Q 4 Balanced Port
g = 5 GND
s o_‘T 12 S 6 N.C.
0.65+0.2 0.340.2
]

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. 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.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
pic / Tz
s O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 75Q
RETURN LOSS AMPLITUDE BALANCE
0 S 1: 2400.0MHz
x e g s
m -10 2: 2450.0MHz 8 5 2: 2450.0MHz
< 5 —21.00dB § 5 ~0.06dB
g N 3: 2500MHz g, 3: 2500.0MHz
- -20 \\ —22.86dB 2 I— —0.04dB
5-25 / S -
2 = -2
& 30 \v\ ,/ 53
-35 < 4
9500 1750 2000 2250 2500 2750 3000 3500 1750 2000 2250 2500 2750 3000
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
—05 1: 2400.0MHz ~ 1: 2400.0MHz
. ~0.45dB > 176.24degrees
g 1o 2: 2450.0MHz S 190 2: 2450.0MHz
2 —0.47dB 3 176.89degrees
820 3: 2500.0MHz & "3 2500.08Hz
;‘_i :é:g -0.43dB % 180 = 177.24degrees
g -35 g
é Y g 170
45 0
59500 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

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 Ts 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
|:| 9 input |:| output 3 Balanced Port
= & 50Q 75Q 4 Balanced Port
g = 5 GND
s o_‘T 12 S 6 N.C.
0.65+0.2 0.340.2
]

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. 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.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
pic / 2]
s O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 75Q
RETURN LOSS AMPLITUDE BALANCE
0 > 1: 2300.0MHz
x ety g X
m -10 2: 2400.0MHz 8 5 2: 2400.0MHz
3 5 -19.36dB 5 5 -0.06dB
g NG 3: 2500MHz g, 3: 2500.0MHz
- —20 \\ —22.86dB 2 — —0.04dB
5-25 A S -
2 = -2
& 30 \\.\‘ ,/ 53
-35 < 4
9500 1750 2000 2250 2500 2750 3000 3500 1750 2000 2250 2500 2750 3000
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
—05 1: 2300.0MHz ~ 1: 2300.0MHz
. ~0.50dB > 175.68degrees
g 1o/ 2: 2400.0MHz S 190 2: 2400.0MHz
e —0.45dB 3 176.24degrees
820 3: 2500.0MHz & " 3 2500.08Hz
;‘_i :é:g -0.43dB % 180 P 177.24degrees
g -35 g
é Y g 170
-45 0
59500 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

(43/53)

&TDK

20+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
[ 2 GND or DC feed+ RF GND
; Unbalanced Balanced
I:I S input l:l output 3 Balanced Port
53 ] 50Q 100Q 4 Balanced Port
5 T 5 GND
ot 1 23 IEENE 6 N.C.
0.65+0.2 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
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.
AN Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.2dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1:5150MHz @ 4 1: 5150MHz
10 —14.71dB 5 3 0.24dB
D 5 2: 5250MHz g 5 2: 5250MHz
2 20 1 2 3 -14.37dB § 3 -0.250dB
g 25 3: 5350MHz K 3: 5350MHz
= —14.08dB 2 0 1 —0.76dB
£ 30 g 2 *
® 35 g 2
T 40 g -3
—45 < 4
%00 5100 5200 5300 5400 5500 000 5100 5200 5300 5400 5500
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 205
1: 5150MHz . 200 1: 5150MHz
= 4 1 2 3 —0.40dB %' 195 185.5deg.
g 2: 5250MHz 3 190 2: 5250MHz
r ~0.39dB S 185 ‘186.2deg.
3 =2 3: 5350MHz g 1 2 3 3: 5350MHz
< ~0.40dB & 180 186.8deg.
S 3 8175
@ § 170
2 2 165
= & 160
00 5100 5200 5300 5400 5300 %00 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

(44/53)

&TDK

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4| 6 Ts 4 1 Unbalanced Port
o 2 GND
|:| T ﬂgﬁ?’ance" |:| Ejt'g{}f ed 3 Balanced Port
= & 500 5002 4 Balanced Port
& = 5 GND
° P ! 2 B 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
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 50Q
glass-epoxy substrate. Frequency range 3400 to 4010MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.2dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
Qs O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 50Q
RETURN LOSS AMPLITUDE BALANCE
0 5.0
-5 1: 3400MHz @ 40 1: 3400MHz
10 —13.34dB 5 30 0.80dB
Q _45 B 2: 3700MHz 8 20 2: 3700MHz
2 0 -19.54dB S 10 0.72dB
8~ . 3: 4010MHz T T 3: 4010MHz
=25 3 -23.38dB o 00 3 -0.52dB
£ 30 8 -1.0
3 35 2 20
T 40 g -30
-45 < —4.0
5200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 53200 5300 3400 3500 3600 3700 3800 3900 4000 4100 4200
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 \ \ L 1: 3400MHz - 1: 3400MHz
— _1.0——""] 2 3 -0.71dB o 195 182.36deg.
g 1 2: 3700MHz 3 190 2 %302'\;;'%
5 -0. @© . .
g 20 o R e s s =5 3: 4010MHz
c 25 Z0.49dB < 80— 2 186.64deg.
S 30 S
pus (0]
1 i
-45 6

-5.0
3200 3300 3400 3500 3600

3700 3800 3900 4000 41004200

Frequency(MHz)

Frequency(MHz)

165
3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200

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

HHM1547 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

2.0+0.15 0,95+0.1 TERMINAL FUNCTIONS
6 5 4| | 6 T5 4 1 Unbalanced Port
© 2 GND

|:| G %BB?Ianced I:l Efj‘tlgﬂf ed 3 Balanced Port
5 ] 50Q 150Q 4 Balanced Port
Y —
o 55 5 GND
° 0—1T 12 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
03 02 This width is 500. Unbalancgd impedance 50Q
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.
AN Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.2dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
e / Tz
% Q
5 ™
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 1500
RETURN LOSS AMPLITUDE BALANCE
0 5.0
-5 1: 3400MHz T 40 1: 3400MHz
1o —13.02dB 2 30 0.44dB
8-15 2: 3700MHz S 5o 2: 3700MHz
Z o — -13.71dB g 1o 0.21dB
g 5o 3: 4000MHz 3 & 3: 4000MHz
€ o -15.91dB 2 _(1)-3 7 -0.08dB
3 -35 2 20
T _40 g -30
-45 < —4.0
5200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200 3200 3300 3400 3500 3600 3700 3800 3300 4000 4700 4200
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 I \ 1: 3400MHz ~ 195 1: 3400MHz
= 10 3 3 —0.72dB o 171.83deg.
8 s 2: 3700MHz B 190 2: 3700MHz
"&’ 72-0 —0.62dB 3 ! 175.01deg.
S5 3: 4010MHz c 185 3: 4010MHz
< -2.5 —0.59dB S 180 178.27deg.
2 -3.0 2 | e
g -35 g 175 — —T 3
£ 40 £ 170—=—t"] T
) 65

1
3200 3300 3400 3500 3600 3700 3800 3900 4000 4100 4200
Frequency(MHz)

-5.0
3200 3300 3400 35003600 3700 3800 3900 4000 41004200
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

2.0+£0.15 0.95+0.1
6 5 4 | 6 5 |4 1 Unbalanced Port
[ 2 GND
Unbalanced Balanced
I:I S input I:I output 3 Balanced Port
53 ] 50Q 200Q 4 Balanced Port
5 aa 5 GND
ot 1 23 1 |2 |3 6 N.C.
0.65+0.2 0.3+0.2
Il
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
o Unbalanced impedance 50Q 50Q
0.3 __ 0.2 _ This width is 50Q. :
Micro-strip line for 0.4mm thick Balanced impedance 200Q 2000
glass-epoxy substrate. Frequency range 3100 to 3400MHz 3400 to 4000MHz
O Unbalanced port return loss  6dB min. 9dB min.
O Phase impedance 178+20deg. at 3400MHz
AN at balancg d bort 177:+20deg. 180+20deg. at 3700MHz
g P 185+20deg. at 4000MHz
P el sy 4 Amplitude impedance 142.0dB 142.0dB
; L at balanced port - o
P Insertion loss 1.5db max. 1.2dB max.
1 M Temperature Operating 40 to +85°C
pic / NNAR range Storage —40 to +85°C
) | Packaging style and .
o quantities 2000pieces/reel
o
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
0 1: 3100MHz & i 1: 3100MHz
-5 3 3 1.33dB
@ \\ 2: 3400MHz 8 5 2: 3400MHz
210 ) L g 3 — 1.45dB
3 15 \ / 3: 3700MHz ER = |1 2 < 3: ?aos()(jhéHZ
§ 20 12\\_,// 4: 4000MHz g 3 4 111'03070dlvéHz
o 3 2 3 ’
25 £ -4
“Bs00 3000 3500 4000 4500 5000 2500 3000 3500 4000 4500 5000
Frequency (MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 210
-05 —r] 1: 3100MHz = 1:3100MHz
=10 T3 % _ g 200 2: 3000MHz
8 _;_g /,1( 2: 3400MHz % 190 " 178.37deg.
{5/ R e )
£ 30 / 4: 4000MHz 9 170 T2 & i ast
2 40l / e ’ )
o £ 160
72500 3000 3500 4000 4500 5000 "%500 3000 500 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

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 |5 |a 1 Unbalanced Port
) 2 GND
S Unbalanced Balanced
I:I 3 input I:I output 3 Balanced Port
3 « 50Q 2009 4 Balanced Port
& = 5 GND
S 123 1 12 3 6 N.C.
0.65+0.2 0.3+0.2
[l 1]
0.2+0.2 0.35%£0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
glass-epoxy substrate. Frequency range 3400 to 4000MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+20deg.
AN Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0dB max.
@ @ 6 5 4 :
S|l o qehpsh 4 Temperature ranae Operating —40 to +85°C
‘ — s 9 Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
= A
o Q
S A
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
° 2 1: 3400MHz
-5 N 1 al0oNe 3 3 "0.08dB
7 -10 AN yd 2: 3700MHz 3 2 2 330003%22
> _ —23.86dB g —0.
g ° / 3: 4000MHz s g) 3: 4000MHz
220 ~_ |/ -28.98dB ° 11 5 -0.19dB
5-25 ‘—72\ R ~
& -30 4 5 N
-35 \ < -4
~00 2500 3000 3500 4000 4500 5000 3000 2500 3000 3500 4000 4500 5000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
—g'g \ 1: 3400MHz e 1: 3400MHz
& _1:0 e 11 2 3 —0.54dB g‘ A 178.77deg.
315 / 2: 3700MHz 3 190 2 %g%\éggg
8 :g'g / N 3: Z&%MHZ g 150 //5/" 3; :ggoalgzi:g
S 30 / -0.60dB 5 ~L__ . .
g 35 // 8 170
£ 40 / £
-45
‘5§OOOI 2500 3000 3500 4000 4500 5000 1900 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

HHM1548E1 For 3.7GHz

SHAPES AND DIMENSIONS/CIRCUIT

(48/53)

&TDK

204015 0.95£0.1 TERMINAL FUNCTIONS
6 5 4 || 6 T 5 |4 1 Unbalanced Port
e} 2 GND
; Unbalanced Balanced
I:I % input I:I output 3 Balanced Port
3 « 50Q 2009 4 Balanced Port
aQ = 5 GND
of 1 2 3 1 2 |3 6 N.C.
0.65+0.2 0.3+0.2
1l
0.2+0.2 0.35%£0.2 Dimensions in mm

RECOMMENDED PCB PATTERN

0.8
S|

00)]

0.4

0.3 _ 0.2  This width is 50Q.
Micro-strip line for 0.4mm thick
glass-epoxy substrate.
| ©
S|l o el nsh 4
© i -
o i

©0.3 Through-hole

Dimensions in mm

FREQUENCY CHARACTERISTICS
Unbalance 50/Balance 2002

RETURN LOSS
0
1: 3200.0MHz
5 ~14.050B
g ., L 2: 3562.5MHz
3- ~22.40dB
3 el 3: 3925.0MHz
S _45 z
2 N | 13.49dB
3 20
Q
o
25
30

"72500 2750 3000 3250 3500 3750 4000 4250 4500

Frequency (MHz)

INSERTION LOSS
0.0
1: 3200.0MHz
. -05 | s, —0.71dB
3 / “\,\\_\_ 2: 3562.5MHz
7 —1.0 / -0.39dB
s / 3: 3925.0MHz
g 15 / —0.53dB
£ 20
2
£ 25

-3.0
2500 2750 3000 3250 3500 3750 4000 4250 4500

Frequency(MHz)

ELECTRICAL CHARACTERISTICS

Unbalanced impedance 50Q
Balanced impedance 200Q
Frequency range 3200 to 3925MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg.
Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.2dB max.
Temperature ranae Operating —40 to +85°C
P ¢ Storage —40 to +85°C
Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE
3
— 1: 3200.0MHz
g 0.11dB
I Fa
c 1 =0.
= ~ 3: 3925.0MHz
S0 -0.46dB
°
21
=
)
<
35002750 3000 3250 3500 3750 4000 4250 4500
Frequency(MHz)
PHASE BALANCE
200 1: 3200.0MHz
183.83degrees
190 2: 3562.5MHz
183.93degrees
Lasmfemett — 3: 3925.0MHz

-
J
o

182.50degrees

Phase balance(deg)
»
o

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 0.9540.1 TERMINAL FUNCTIONS
6 5 4 | 6 5 |4 1 Unbalanced Port
1) 2 GND or DC feed+ RF GND
; Unbalanced Balanced
I:I S input I:I output 3 Balanced Port
53 ] 50Q 100Q 4 Balanced Port
§ = 5 GND
ot 1 23 1 |2 |8 6 N.C.
0.65+0.2 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 5150 to 5875MHz
O Unbalanced port return loss 10dB min.
03_ 025" 0.25 Phase impedance at balanced port 180+10deg.
@ Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0 max.
C Temperature ranae Operating —40 to +85°C
Sl P 9 Storage —40 to +85°C
=° | Packaging style and quantities 2000pieces/reel
O O
0O
O Oo.s
Unbal Port Bal Port
/0.3 Through-hole
Line width be designed to match 50Q2 characteristic impedance
depending on PCB material and thickness.
Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 100Q
RETURN LOSS AMPLITUDE BALANCE
0 5
1: 5150MHz @ 4 1: 5150MHz
-5 -17.131dB S 3 0.315dB
o _qo 2: 5500MHz 8 5 2: 5500MHz
< 5 -18.741dB 8§ 7 N 53259@'3
8 15— — ] 3:5725MHz i — —— - 5725MH
g 20— 5 S, 182008 8 - 2 4 5875MH:
% 25 -17.67dB £ 2 -0.95dB
o g -3
=30 < -4
“%o00 5200 5400 5600 5800 6000 Bo00 5200 5400 5600 5800 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0 200 1: 5150MHz
— : —~ 200 :
I s
g - 2: 5500MHz 3 190 2: 5500MHz
3 . Sseres 5 s o 120200
2 3: 5725MHz S 180 e — : z
s -0.37dB K] 1 2 3 181.41deg.
2 -8 4: 5875MHz e ];g 4 ?2259"232
. eg.
E Y —0.44dB § 165 9
& 160
00 5200 5400 5600 5800 6000 %000 5200 5400 5600 5800 6000
Frequency(MHz) 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

2.040.15 0.9540.1 TERMINAL FUNCTIONS
6 5 4 || 6 5 |4 1 Unbalanced Port
[ 2 GND or DC feed+ RF GND
Unbalanced Balanced
I:I % input I:I output 3 Balanced Port
;u;‘f « 50Q 200Q 4 Balanced Port
a 7 PR = 5 GND
S 1 2 |8 6 N.C.
0.65+0.2 0.3+0.2 O—T l —Lo
1ni

0.2+0.2 0.35+0.2

Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS
03 02 This width is 500. Unbalancgd impedance 50Q
Micro-strip line for 0.4mm thick Balanced impedance 200Q
glass-epoxy substrate. Frequency range 824 to 894MHz
O Unbalanced port return loss 10dB min.
O Phase impedance at balanced port 180+10deg.
AN Amplitude impedance at balanced port 0+1.0dB
Insertion loss 1.0dB max.
3l 3 61 5 It 4 Operatin —40 to +85°C
N O Temperature range P 9
‘ — Storage —40 to +85°C
e Packaging style and quantities 2000pieces/reel
pic / Tz
Qs O\
0.3 O ©0.3 Through-hole
04 Dimensions in mm
FREQUENCY CHARACTERISTICS
Unbalance 50¢/Balance 2000
RETURN LOSS AMPLITUDE BALANCE
0 5
-5 1: 824MHz o 4 1: 824MHz
10 —22,6dB 8 3 0.31dB
D 5~ 2: 859MHz g 5 2: 859MHz
2 20 -26.46dB £ 0.32dB
g~ T~ 3 3: 894MHz @ 3: 894MHz
5 -20.48dB S 0 2 3 0.3380B
£ -30 2 2
% -35 2 -2
T _40 g -3
—45 < -4
5050770 790 810 830 850 870 890 910 930 950 550 770 790 810 830 850 870 890 910 930 950
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 200
05 | |1:824MHz ~ 195 1: 824MHz
@ -1.0 — —12 3 —0.66dB S 178.2deg.
8 s 2: 859MHz £ 190 2: 859MHz
2 0 —0.62dB 8 185 178.0deg.
o . 3: 894MHz < 3: 894MHz
< 25 —0.63dB g 180 177.8deg.
£ —30 Qa 175 _ 12 3
o
T s o 165
5050 770 790 810 830 850 870 890 910 930 950 16950 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

2.0+0.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 || 6 T 5 |4 1 Unbalanced Port
w© 2 GND or DC feed+ RF GND
; Unbalanced Balanced

I:I % input I:I output 3 Balanced Port
3 « 50Q 100Q 4 Balanced Port
& = 5 GND
ot 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
Balanced impedance 100Q
Frequency range 4900 to 5950MHz
O Unbalanced port return loss 10dB min.
03, 025 Phase impedance at balanced port 180+10deg.
d Amplitude impedance at balanced port 0+2.0dB
Insertion loss 1.0 max.
Temperature ranae Operating —40 to +85°C
e g( s 9 Storage —40 to +85°C
Tl | Packaging style and quantities 2000pieces/reel
O O
/O
o
O O°3
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 50Q/Balance 100
RETURN LOSS AMPLITUDE BALANCE
0 3
-5 1: 4900MHz & 1: 4900MHz
-34.55dB 3 2 0.14dB
@ 10 2: 5425MHz 3 2: 5425MHz
< -15 N -28.50dB e 1 -0.02dB
2 20 3: 5950MHz = — 3: 5950MHz
AN 4 —24.480B S O 4 s ~0.19dB
2 30 \ . 3 S
£ _35 \\ “’TI s i
40 \ £
400 4250 4500 4750 5000 5250 5500 5750 6000 "4D00 4250 4500 4750 5000 5250 5500 5750 6000
Frequency(MHz) Frequency(MHz)
INSERTION LOSS PHASE BALANCE
0.0 " 200 1: 4900MH
ks 1: 4900MHz : z
— VT2 Mia  —0.35dB 3 195 179.84deg.
2 05 PV S raaad % 2. saeninz 3 190 2: 54250z
@ -0.19dB g 185 . ;g;bohﬁgeg.
: MH. c : z
g -1.0 % o 5 180 - 5 8™ 183.81deg.
= ﬁ 175
8 15 & 170
= T 165

-2.0
4000 4250 4500 4750 5000 5250 5500 5750 6000

160
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

(52/53)

&TDK

205015 095501 TERMINAL FUNCTIONS
6 5 4 || 6 |5 |a 1 Unbalanced Port
0 2 GND or DC feed+ RF GND
D = Hggf"a”wd I:I EStISStCEd 3 Balanced Port
53 & 50Q 200Q 4 Balanced Port
9 - 5 GND
p i 2 3
© 1 2 |3 6 N.C.
0.65+0.2 0.340.2 l —Lo
In
0.2+0.2 0.35%0.2 Dimensions in mm
RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

0.3

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

0.9
0.8

0.6

0.8

0.4

o
o

©0.3 Through-hole

Dimensions in mm

FREQUENCY CHARACTERISTICS
Unbalance 50/Balance 2002

RETURN LOSS
0
1: 2218.0MHz
-5 -16.97dB
2 ., 2: 2338.0MHz
S —20.48dB
g N |_—" | 3:2458.0MHz
=15 P -15.61dB
5 _ \1\ A
2 20 L
£ 2
o
-30
25

2000 2100 2200 2300 2400 2500 2600 2700
Frequency (MHz)

INSERTION LOSS
0
_05 | 1: 2218.0MHz
=10 — 2 oI E— -0.60dB
85 2: 2338.0MHz
2 o0 -0.51dB
o = 3: 2458.0MHz
s —g-g -0.61dB
3 -35
£ .40
-4.5
-5

.Q
2000 2100 2200 2300 2400 2500 2600 2700

Frequency(MHz)

Unbalanced impedance 50Q
Balanced impedance 200Q
Frequency range 2218 to 2458MHz
Unbalanced port return loss 10dB min.
Phase impedance at balanced port 180+10deg.
Amplitude impedance at balanced port 0+2.0dB
Insertion loss 0.9dB max.
Temperature ranae Operating —40 to +85°C
P ¢ Storage —40 to +85°C

Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE

2 1: 2218.0MHz

33 "0.19dB

g 5 2: 2338.0MHz

§ 7 0.37dB

g 0 3: 2458.0MHz

2 1 2 3 0.51dB

2-2

2 -3

g

3000 2100 2200 2300 2400 2500 2600 2700
Frequency(MHz)
PHASE BALANCE
210

. 1: 2218.0MHz

5200 179.06deg.

g 2: 2338.0MHz

@ 190 180.68deg.

§ 180 3: 2458.0MHz

E 1 2 3 183.02deg.

@170

©

£ 160

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

* All specifications are subject to change without notice.
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STDK

Multilayer Baluns, HHM Series

HHM1583B1 For UWB

SHAPES AND DIMENSIONS/CIRCUIT

2.040.15 0.95+0.1 TERMINAL FUNCTIONS
6 5 4 \ 6 TS 4 1 Unbalanced Port
2 Unbalanced Balanced 2 GND or DC feed+ RF GND
nbalance alance
|:| 9 input l:l output 3 Balanced Port
= & 50Q 100Q 4 Balanced Port
g = 5 GND
s o_‘T 12 S 6 N.C.
0.65+0.2 0.340.2
]

0.2+0.2 0.35%0.2 Dimensions in mm

RECOMMENDED PCB PATTERN ELECTRICAL CHARACTERISTICS

o
= 3[ @)
O O o3
0O O
O
3
Unbal Port Bal Port

00.3 Through -hole

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

Dimensions in mm

FREQUENCY CHARACTERISTICS
Unbalance 50Q/Balance 100Q

RETURN LOSS
0
5 1: 3100MHz
-17.06dB
B 10 2: 4000MHz
< -15 -35.20dB
) 1 3: 4900MHz
2 5 AN 3 20,6508
= N 4
3 -30 N 12
& a5 \\\ N
—40 WY
—45
2500 3000 8500 4000 4500 5000 5500
Frequency(MHz)
INSERTION LOSS
0.0
~An 1: 3100MHz
5 05 4 > VAAAS —0.44dB
S 3 2: 4000MHz
g -1 -0.35dB
s | 4 3: 4900MHz
s 15 -0.53dB
5 20
2
= 25
-3.0

2500 3000 3500 4000 4500 5000 5500
Frequency(MHz)

160
2500 3000 3500 4000 4500 5000 5500
Frequency(MHz)

Unbalanced impedance 50Q
Balanced impedance 100Q
Frequency range 3100 to 4900MHz
Unbalanced port return loss 10.0dB min.
Phase impedance at balanced port 180+10deg.
Amplitude impedance at balanced port 0+1.5dB
Insertion loss 1.0 max.
Temperature ranae Operating —40 to +85°C
P ¢ Storage —40 to +85°C
Packaging style and quantities 2000pieces/reel
AMPLITUDE BALANCE
3
& 1: 3100MHz
z 2 -0.10dB
] 2: 4000MHz
§ 1 -0.27dB
R 3: 480503%22
i ! ] e
g 2
<<
5500 3000 3500 4000 4500 5000 5500
Frequency(MHz)
PHASE BALANCE
200
1: 3100MHz
= 176.69deg.
g 190 2: 4000MHz
@ 175.64deg.
2 3: 4900MHz
= 180 3 182.12deg.
Qo ke
@ 1 2
& 170
&

* All specifications are subject to change without notice.
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