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DATA-No. 2MT43556

GSM850 / GSM900 / DCS / PCS Quad Band Antenna Switch Module

Sample plot data with network analyzer

-Model No : ESHS-MO085TQ (version |)

- Measurement Equipment : Network Analyzer
8753E upto 6GHz
8720ES upto 13GHz
- Input power : +10dBm
- Unused ports are loaded with 50 ohm terminator
- ESD protection circuit is placed at Rx1 port.
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Metal Shield Case
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TX1 mode OVv_| OV | 2.6V | 8.0mA
TX2 mode [Typell| 2.6V | 2.6V | OV | 8.8mA
[Type?]]l 2.6V oVv oVv 8.0mA vel O L O ve3
RX1mode OV | oV | oV [<0.1mA 1 O~y O ve
RX2mode ov | ov | ov |<0.1mA IHEE  Topview  [FH!
RX3mode oV 2.6V oV 0.8mA Va2 O _@ @‘—O Ant
Typel or Type2 Logic is available at TX2 mode S5 \‘ ‘\ ““ S
u\‘ \ &\‘\
TX1: GSM850/ GSM900_TX <<External Components>> = —
TX2:DCS/PCS_TX Nothing.
RX1 : GSM850 / GSM900_RX Crx2 and Crx3 are 10pF of — % CrxsgCrng J}
RX2 : DCS_RX DC cut capacitor which
RX3 : PCS_RX are not needed if SAW filter

is connected to Rx port.

All the technical data and information contained
herein are subject to change without notice.
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2MT43556
Shape & Size Foot Pattern on PCB
(Same as conventional foot pattern)
Dot mark sh ie Id ,case 03
Top View / means port 1 Side View 06, 06 3 06 06
i i FE :DT -
F!m 9 &}—r'—| — °
< C)ic’_l_,_l I_Ij
To — | Bottom g :
= s
0,45 40 0.45 1 1 1 1
o ?ﬁ) 23 19 1
_l
1 2 3 4 5 OT 3
gI—_JG 3 Pin Layout
R -, , Portl __|GND Port9 __JGND
= - 3 " Port2 TX2 [DCS/PCS TX] Portl0 |RX1 [GSM850/900 RX]
ol Port3 GND Portll |RX2[DCS RX]
B3| o2 | om0 | o 9 Port4 TX1 [GSM850/900 TX] |[Portl2 JRX3[PCS RX]
olasd o | Lo | Lo Lo [T i Port5 GND Port13 |GND
5] 95 449 95| ds Port6 VC3 Portl4 |JVvC2
Port7 GND Portl5 JGND
Port8 ANT Portl6 |[VC1

ESHS-M085TQ
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Specification in TX-side

Temporary Specification
TX MODE Parameter Freq.(MHz) unit based on Version | Test Condition
min max min max
Insertion Loss @+25 deq.C. 824 915 dB 1.4
-20 10 +75 deqg.C 324 9158 dB 1.6
1648 | 1830 dB 30
Altenuation gg;é gggg gg gg Measured with network analyzer at +10 dBm
VSWR _@EGSM_TX port 824 | 015 150 'eve"measuéiﬂzf;ﬁgttezngoogii ports should
GSM850/900_TX @ANT port 824 915 1.50 '
(TX1 mode) Isolation TX1 ->RX1 824 915 dB 20
TX1 -> RX2 824 915 dB 25
TX1 -> RX3 824 915 daB 30
: : 1648 | 1830 dBc -70 P
Harmonics Generation 5472 5745 dBC 70 Pin = +35 dBm
Permissible input power - - dBm 35 Peak
Current consumption - - mA 10 -
Insertion Loss @+25 deq.C. 1710 1910 daB 1.7
-20 to +75 deq.C. 1710 | 1910 dB 1.9
: 3420 ]| 3820 dB 25
Altenuation 5130 | 5730 dB 30 Measured with network analyzer at +10 dBm
VSWR @DCS/PCS TX port 1710 ]| 1910 1.80 level,measurement port and other ports should
DCS/PCS_TX @ANT port 1710 | 1910 1.80 be terminated 50 ohm.
(TX2 mode) Isolation  TX2 -> RX1 1710 | 1910 dB 15
Typel X2 -> RX2 1710 1910 dB 25
TX2 -> RX3 1710 1910 dB 15
. . 3420 | 3820 dBc -67 .
Harmonics Generation =130 =730 dBe &7 Pin = +32 dBm
Permissible input power - - dBm 32 Peak
Current consumption - - mA 11

ESHS-M085TQ
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Specification in RX-side

Temporary Specification
RX MODE Parameter Freq.(MHz) unit based on Version | Test Condition
min max min max
Insertion Loss @+2250?§(1'$5' dea.C ggg 828 SS ig Measured with network analyzer at +10 dBm
- e : level, t port and oth t
GSMB50/900 RX  [VSWR G@ANT port 869 | 960 20 i be terminated 50 ohm.
(RX1 mode) @GSMS850/EGSM_RX port 869 960 2.0 :
Current consumption - - uA 10 _
Permissible input power - - dBm +10
Insertion Loss @+2250?§‘1% Y 1282 iggg gg i? Measured with network analyzer at +10 dBm
DCS_RX VSWR @ANT port 1805 | 1880 18 IeveI,measul;een:;a:’:;i[?]oartte:z;ngoo(t)r;](;r1 ports should
(RX2 mode) @DCS RX port 1805 1880 1.8 :
Current consumption - - UA 10 _
Permissible input power - - dBm +10
Insertion Loss @+2250?§(1'$5' dea.C 1823 iggg g: 12 Measured with network analyzer at +10 dBm
- e : level,measurement port and other ports should
PCS_RX VSWR_@ANT port 1930 | 1990 18 o term& o 50 of P
(RX3 mode) @PCS_RX port 1930 | 1990 1.8 :
Current consumption - - mA 1.0 )
Permissible input power - - dBm +10

ESHS-M085TQ
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Tx1 Attenuation , Insertion Loss

Attenuation -6GHz (dB)

Attenuation -13GHz (dB)

dB(S(2,1))

dB(S(2,1))

-10—

-15+

-20—

-25—

-30+

-35+

40—

-45—

_50.

m6

Tx1 -> Ant
Tx1 Mode

m2
freg= 1.648GHz
dB(S(2,1))=-43.320

m10
freq= 3.296GHz
dB(S(2,1))=-33.972

m5
freq= 1.698GHz
dB(S(2,1))=-47.041

ml3
frg: 3.396GHz
dB(S(2,1))=-33.879

m3
freq= 1.760GHz
dB(S(2,1))=-44.131

mll
freq= 3.520GHz
dB(S(2,1))=-34.083

freg= 1.830GHz
dB(S(2,1))=-44.549

ml2
fregq= 3.660GHz
dB(S(2.1))=-34.444

mé
freq= 2.472GHz
dB(S(2,1))=-31.705

7
freg= 2.640GHz
dB(S(2,1))=-36.726

¢
T
I I I I I I I I I
01 06 1.1 16 21 26 31 36 41 46 51 56 G.Ofm s
dB(5(2.1)=44 701

m9
freq= 2.547GHz
dB(S(2,1))=-33.375
m

8

eq: Hz

23
m27

freq= 4.245(
dB(S(2,1))=-41.357
m36

freq= 4.400GHz
dB(S(2,1))=-36.583
m

freg= 4.575GH
86 52

freq, GHz
0
ml
freq=6.000GH:
55— dB(S(2,1))=-33.697]
0 Tx1 -> Ant
Tx1 Mode
-15—
20—
_25_
30—
.35
40—
45—
m8
_50|||||||||||||||||||||||| gg&gfﬁf%w
OCPRPNNWWARNNOONN®ROOLERERBEE
Voo vovoovnowo oo M2 2R R
ocwmowmow o
freq, GHz

Insertion loss (dB)

dB(S(2,1))

Hitachi Metals , Ltd.
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2MT43556
0.0 T
- freq=824.0MHz
-0.2— Tx1 -> Ant dB(S(2,1))=-1.099
] Tx1 Mode m2
-0.44 freq=849.0MHz
u dB(S(2,1))=-1.086
-0.6—
. m3
freq=880.0MHz
-0.8 dB(S(2,1))=-1.119
-1.0— ml m2 m3 m m4
: freq=915.0MHz
1 dB(S(2,1))=-1.110]
-1.2—
-1.4—
-1.6—
-1.8
-2.0 T T

0.80 0.82 0.84 0.86 0.88 0.90 0.92 0.94 0.96 0.98 1.00
freq, GHz
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Ix1 VSWR

Impedance @ Tx1 port

VSWR @ Tx1 port

VSWR1

m9

freq=824.0MHz

S(1,1)=0.052 / -161.008
impedance = Z0 * (0.905 - j0.031)

m10
— freg= 915.0MHz
= e S(1,1)=0.088 / -
o impedance = ZO* (O 838 j0.018)
n
mil2 it
freq=1.710GHz
mil S(1,1)=0.910/ -140.743
impedance = Z0 * (0 053 - j0.356)
ml2
freq=1.990GHz
$(1,1)=0.898 / -152.867
impedance = Z0 * (0.057 - j0.241)
freq (500.0MHz to 2.500GHz)
20
i ml
freq= 824.0MHz
1.9 VSWRIZLAIL
1.8 Tx1->ANT m2
freq=849.0MHz
1] Tx1 Mode VSWRI1=1.177
1.6—
T m3
1.5+ freq= 880.0MHz
4 VSWR1=1.217
1.4—
e m4
— freq=915.0MHz
13 m3 ma VSWR1=1.194
T m2
1.2—
| ml
1.1+
lo T I T I T I T I T I T I T T T T
0.80 082 0.84 0.86 0.88 0.90 0.92 0.94 0.96 098 1.00

freq, GHz

Hitachi Metals , Ltd.

Impedance @ Ant port

VSWR @ Ant port

VSWR2

/3
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2MT43556

ml3

freq=824.0MHz

S(2,2)=0.060 / -169.857
impedance = Z0 * (0.889 - j0.019)

mil4
freq=915.0MHz
S(2,2)=0.114/ -163.228

§ impedance = Z0 * (0.801 - j0.054)
7 U
freq (500.0MHz to 2.500GHz)

2.0

] m5

freq=824.0MHz

1.4 VSWR2=1.127
1.8 Tx1->ANT mé

i freq=849.0MHz
17 Tx1 Mode VSWR2=1.203
1.6+
1.5+ m7

] freq—880 OMHz
14 VSWR2=1.249

i m7 m8 m8
1.3 freg=915.0MHz

] m6 VaWRE:1 255
1.2 m5
1.1
1.0 T T T

freq, GHz

I e T T 1 7 [T [N
0.80 0.82 0.84 086 0.88 0.90 0.92 0.94 0.96 0.98 1.00
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. . . 26-Nov-2004
Tx1 in-band isolation ov

2MT43556
0 ml
freg=824.0MHz
-5 Tx1-> Rx1 dB(S(2,1))=-27.823
m2
-10+ Tx1 Mode freq=849.0MHz
dB(S(2,1))=-27.929
15—
~—~
m —~  -20— m3
O =) 6 freq=880.0MHz
o~ 4 dB(S(2,1))=-27.511
c %8 -25—
o o ma
= T -30 freq=915.0MHz
I dB(S(2,1))=-26.799)
o -35— mS
[2)
- m5
40 freq=1.710GHz
dB(S(2,1))=-37.402
45—
m6
- freq=1.990GHz
S L L L I L L B I dB?S(Z,l))=-25.034

freq, GHz
0 m7
freq=824.0MHz
5] dB(S(4,3))=-22.795
a 10 Tx1-> Ant m8
freq=849.0MHz
© Rx1 Mode =
) Lo dB(S(4,3))=-22.664
c
0 9
g ~ 20 1y reg=880.0MHz
) dB(S(4,3))=-22.452
© I o5
(@) % mio
[%2] freq=915.0MHz
—_— T -30 dB(S(4,3))=-22.200
-35—
mll
-40— mi2 freq=1.710GHz
mi1 dB(S(4,3))=-46.414
-45—
mil2
freg=1.990GH
-50- LI LI L LI L L L L L L drg?s(4,3))=»4ézl.900

05 07 09 11 13 15 17 19 21 23 25

freq, GHz
ESHS-M085TQ
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Tx1 x-band isolation

0 m7
freq=824 OMH
5] U5 (5(2.1))= 35 968
Tx1-> Rx2 m
-10] freq=849.0MHz
Tx1 Mode dB(S(2,1))=-34.642
-15—
fra )
req=880.0MHz
ﬁ = -20— B (s 2,1))=-38.652) m
— mi2
S o 25 0 o
;= =
c T dB(S(2,1))=-51.215| c
O T 30 m78 (@)
7 =
> -35— 9 mil (_U
freq=1.710GHz o
l) 40— dB(S(2,1))=-47.939 2
ml12
freq=1.990GHz
45— o 1 dB(5(2.1))=-25.344
-50 LI N S A Y N I Y N B B B
05 07 09 11 13 15 17 19 21 23 25
freq, GHz
0
mi3
freq=824.0MHz
5 dB(S(4,3))=-41.434]
Tx1-> Rx3 mid
—~ -10— freq=849.0MHz
m Tx1 Mode dB(S(4,3))=-41.684
© -15
~ mi5
c freq=880.0MHz
o = 2 dB(S(4,3))=-42.345|
= ™
h~—1 < mi16
© % 25 freq=915.0MHz
° g dB(S(4,3))=-43.195|
2 T -30—
-85 mi7
freq=1.710GHz
40— mis dB(S(4,3))=-73.729
mis
-45— freq=1.990GHz
ml7 dB(S(4,3))=-44.339
-50 T I T I T I T I T I T Iv T I T I T I T
05 07 09 11 13 15 1.7 19 21 23 25
freq, GHz

Hitachi Metals , Ltd.

dB(S(6,5))

-10

-15

-20—

-25—

-30

-35—

40—

45—

-50

0
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2MT43556

-5

Tx1-> Tx2
Tx1 Mode

m23 24

m19
freq= 824.0MHz
dB(S(6,5))=-36.364

m20
freq=849.0MHz
dB(S(6,5))=-41.064

m21
freq=880.0MHz
dB(S(6,5))=-44.774

m22
freq=915.0MHz
dB(S(6,5))=-35.353

m;
freq=1.710GHz
dB(S(6,5))=-31.68

m24
freq= 1.990GHz
dB(S(6,5))=-32.74

0.5

07 09 1.1 13 15 17 19 21

freq, GHz

ESHS-M085TQ
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Tx2 Attenuation , Insertion Loss

freq=824.0MHz
dB(S(4.3))=-35.511 0.0
— i m1
mis freq=1.7100GHz
Tx2 -> Ant e -0.2 Tx2 -> Ant dB(S(2,1))=-1.3764

Tx2 Mode Tx2 Mode m2
m16

0.4 freq=1.7850GHz
dB(5(2,1))=-1.3674
.570GHz
,3))=-41.707

m3
freq=1.8500GHz
dB(S(2,1))=-1.4281

m4
m1 m2 ma freq=1.9100GHz
% dB(S(2,1))=-1.4743
-1.8—4

l I I l I I I I I I I m21 e
freq=5.355GH.
0.1 06 1.1 16 21 26 3.1 36 41 46 51 56 60 dygq54,3)=-4§.033 2.0 T
freq’ o _ . |
dB(S 242
freq=5.730GHz
dB(S(4,3))=-41.857

dB(S(4,3))
i

dB(S(2,1))

m19
freg= 3.820GHz
dB(S(4,3))=-39.262

Insertion loss (dB)

Attenuation -6GHz (dB)

|$|!1:|!’|:;|$|Eiool$l

m20
freq=5.130GHz
dB(S(4,3))=-42.040

oLt
LT
YL T
9L T
8L T—
08'T
28T

& a1
98'T—
88'T—
06'T—
26T
6T —
96'T—
86'T—
002

()]
T
N

m9

Tx2 -> Ant gg?siffg)o)gizo.u

Tx2 Mode —
freq=7.000GHz
dB(S(4.,3))=-25.194

mil
freq=8.000GHz
dB(S(4,3))=-21.373

dB(S(4,3))

ml4
freq=11.00GHz
dB(S(4,3))=-21.229

Attenuation -13GHz (dB)

m15
freq=12.00GHz
dB(S(4.3))=-23.417

ml6
fregq=13.00GHz
dB(S(4,3))=-24.314

ESHS-M085TQ

var |
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Ix2 VSWR

o
o) 19
m
8_ freq= 1.710GHz
S(1,1)=0.057 / 85.292
(q\| impedance = Z0 * (1.003 +j0.114)
X
-
@ 19 m20
jar freq=1.910GHz
“::— 0 S(1,1)=0.171/ -152.869
Q & \_,W impedance = Z0 * (0.727 - j0.117)
(&)
c
]
o
(]
o
freq (500.0MHz to 2.500GHz)
2.0
4 ml5
19 freq=1.710GHz
9] VSWR1=1.120
1 Tx2->ANT
e ] Tx2 Mode 1o
= E freq=1.785GHz
o 174 VSWR1=1.114
o ]
AN 1.6
x5 i mi7
== s freg= 1.850GHz
7 mi8 VSWR1=1.294
@ 1.4
(nd E mi7 mi8
] freq=1.910GHz
; 3 VSWR1=1.414
0 ]
> B mi6
1.1
1.0
L L L L L L L L LN L RN L L
T T N N o e
~ ~ ~ ~ ~ @ [oe] [o2] @ o ) © © © © © o
o N S [} [e9) o N S o [s] o N B [} @ o
freq, GHz

Impedance @ Ant port

VSWR @ Ant port

VSWR2

26-Nov-2004
2MT43556

m21

freq= 1.725GHz

S(2,2)=0.104 / -161.254
impedance = Z0 * (0.818 - j0.056)

o m22
N /'{Q@l freq= 1.910GHz
Y §(2,2)=0.235/ -117.433
) Um ) impedance = 20 * (0.743 - 0.328)
freq (500.0MHz to 2.500GHz)
2.0
- m23
1.9 freq=1.710GHz
: VSWR2=1.239
18 Tx2->ANT
: m24
4| Tx2 Mode freq= 1.785GHz
1.7 VSWR2=1.333
i m26
1.6 m25
- freg=1.850GHz
023 VSWR2=1.489
1.5
1.4+ m26
o2t freq= 1.910GHz
. VSWR2=1.615
1.3—m23
1.2
1.1
i B B o L L L EL L L L S I
[ S S e = T e e e e N N
I NPT I BRI LY8ELE L 8BS
freq, GHz

Hitachi Metals , Ltd.
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Tx2 in-band isolation 26-Nov-2004

0 - 2MT43556
m
freq=824.0MHz 0 ™7
5 dB(S(2,1))=-14.743 freq=824,0MHz
) — -5 dB(S(3,4))=-35.601
m.
10— freq=960.0MHz
> eq m8
Tx2-> Rx2 dB(S(2,1))=-11.548 107 Tx2-> Ant freq=960.0MHz
15 Tx2 Mode dB(S(3,4))=-32.059
-15 Tx1 Mode
~ 2 -20 Lon)
m S m3 N = 20 m9
o N g freq=1.710GHz ho] ;g freq=1.648GHz
=~ 5 = dB(S(2,1))=-41.139 = T 5 dB(S(3,4))=-33.548
c I c 2
_20_ m4 o m
9 S -3 freq=1.785GHz 9 T -30— 9 pr%(?:l 698GHz
= dB(S(2,1))=-39.723 = 7 ml 4B (5(3.4))=.37 485
8 8 10 (56)=57.
o m5 (@) 7
wn freq=1.830GHz n mil
- -40— dB(S(2,1))=-35.974 - -40— freq=1.760GHz
- dB(S(3,4))=-39.738
m
-457 freq=L.900GHz 45— mi2
dB(S(2,1))=-32.540 freq=1.830GHz
-50 LN L L L L L L L L -50 LA L L L B N N L B B LN BN B dB(S(3,4))=-35.356
05 07 09 11 13 15 17 19 21 23 25 ;Tr%gigloem 05 07 09 11 13 15 1.7 19 21 23 25
freq, GHz dB(S(2.1))=-32.270 freq, GHz
0
° m13 P:go =824 0MHz
) req a2t oMLz -5 B(5(8.7))=-32.545
5] dB(S(6,5))=-28.572 Tx2-> Ant
1 Tx2-> Ant m14 -10— 2060 OMHz
-10 freq=0960.0MHz Rx3 Mode dB(5(8,7))=-29.376
Rx2 Mode dB(S(6,5))=-27.052 15 ' '
_15_
—~~ ~ ~ 20
Q= 204 mi5 Q= Mo 710GH
y reg=1. z
E L:o’" 4 freq=1.710GHz E % -25— ma1 m2 dB?S(8,7))=-42.324
c o 25 mlg1 ml dB(S(6,5))=-40.277 c
D 23
O o m mi6 © 7T -30H m20 m ;Tr]eq:lJSSGHz
= T -30— freq=l.785GHz = dB(S(8,7))=-39.413
© dB(S(6,5))=-37.622 © 35
[@) -35— m [@) m m24_
N 1 mi17 N freq=1.850GHz
- freq=1.850GHz - -40— dB(S(8,7))=-33.101
-40-] dB(S(6,5))=-32.185
m25
Y -45— freq=1.910GHz
-45- eqe1.910GHz dB(S(8,7))=-29.418
dB(S(6,5))=-28.525 S B B sy ey B By B ey
B E e s e e e e B 05 07 09 11 13 15 17 1.9 21 23 25
05 07 09 11 13 15 17 1.9 21 23 25
freq, GHz
freq, GHz

ESHS-M085TQ
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Tx2 x-band isolation 26-Nov-2004

2MT43556
0 0
m13 m7
M 172 5 Lrg?s:(%zé)'?—wl 3|‘-|82946
SCES Tx2-> Tx1 e
m -10+ freq=960.0MHz
freq= 960.0MHz Tx2 Mode eg=960.0V
= dB(S(2,1))=-26.081 = 1o dB(S(6,5))=-29.197
) o
~ m15 .
E’ = freq= 1.710GHz = = 2 ?:9 =1.710GHz
S o dB(S(2,1))=-21.303 c & dgqs_e's 37408
o O © .5 s (S(6,5))=-37.
T o m16 g 2 m10
QL 2 freq=1.785GHz = 8 3] freq=
— =1.785GHz
2 dB(S(2,1))=-25.682 8 12 dB(5(6.5))=.37 625
mi17 - 35 m mil
_ freq= 1.850GHz
freq=1.850GHz X
3 Tx2-> Rx1 dB(S(2,1))=-28.411 -40 dB(S(6,5))=-37.291
-45— m18 m12
Tx2 Mode freq=1.910GHz 45 freq= 1.910GH2
ST T T T T T T T LB(5(211))=-29.358 dB(S(6,5))=-36.850
-50 T I T I T I T I T I T I T I T I T I T
05 07 09 11 13 15 17 19 21 23 25
0.5 07 0.9 11 13 15 17 19 21 23 25
freq, GHz freq, GHz
0
ml
5 freq=824.0MHz
mn dB(S(4,3))=-17.422
—~ -10] m2
% freq= 960.0MHz
= 15 m dB(S(4,3))=-10.286
c
O 20 m3
g @ 6 freq= 1.710GHz
S 5 dB(S(4,3))=-22.602
-t ma
© 30 freq= 1.785GHz
a5 dB(S(4,3))=-23.970
mb5
-40 Tx2-> Rx3 freg= 1.850GHz
45 Tx2 Mode dB(S(4,3))=-24.939
m6
-50 LA L L L L Y L Y L N L Y L B freg=1.910GHz
05 07 09 11 13 15 17 19 21 23 25[dB(S(4,3))=-26.089
freq, GHz ESHS-M085TQ

var |
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Rx1 Attenuation , Insertion Loss 26-Nov-2004

_ 2MT43556
freq= 250.0MHz 0.0 -
dB(S(6,5))=-40.044
4754—2_ - freq=869.0MHz
freq= 400.0MHz -0.2 dB(S(4,3))=-1.183
dB(S(6.5))=-14.461
m24 T mé6
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Rx1 VSWR

Impedance @ Ant port
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Rx2 Attenuation , Insertion Loss 26-Nov-2004
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Rx2 VSWR

Impedance @ Ant port

VSWR3

VSWR @ Ant port
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Rx3 Attenuation , Insertion Loss , isolation

Insertion loss (dB)
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Rx3 VSWR

Impedance @ Ant port

VSWR @ Ant port
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Isolation from Tx port to V¢ port(Tx1 mode)
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Isolation from Tx port to V¢ port(Tx2 mode)
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