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T/T TAI-SAW TECHNOLOGY CO., LTD.

No. 3, Industrial 2nd Rd., Ping-Chen Industrial District,
Taoyuan, 324, Taiwan, R.O.C.
TEL: 886-3-4690038 FAX: 886-3-4697532

E-mail: tstsales@mail.taisaw.com Web: www.taisaw.com
GPS, GLONASS, BeiDou and Galileo Front-End Module 2.5x2.5 mm
MODEL NO.: TN0081B REV. NO.:2.0

A. GENERAL DESCRIPTION:

1. The TNOO81B is a front-end module (FEM) designed for GPS,
GLONASS, BeiDou and Galileo applications.

2. The TNOO81B offers high gain, low noise figure, high linearity
and very high out-band rejection characteristics brought by ~ Electrostatic Sensitive Device (ESD)
included high performance pre- SAW filter, low noise amplifier
(LNA) and post- SAW filter.

3. The TNOO81B offers only two external components and very small
HFFP10-CD package that is 2.5x2.5 mm.

4. Moisture Sensitivity Level: Level 1(MSL1)

B. ABSOLUTE MAXIMUM RATINGS:
1. Supply voltage: Vpp=5 V
2. Control voltage: Ver=5V
3. Input power:
e Py (inband): +15 dBm(Vpp=2.8 V, f=1575, 1597~1606 MHz)
e Py (outband): +27 dBm(Vpp=2.8 V, f=50~1460, 1710~4000 MHz)
4. Power dissipation: P,=580 mw(4-layer FR4 PCB with through-hole(101.5x114.5 mm),
Tj=110 °C)
5. Terminating source impedance: Zs = 50 (Single-ended)
Terminating load impedance: ZL = 50 (Single-ended)
6. Operating temperature range: -40 °C to +105 °C
7. Storage temperature range: -40 °C to +110 °C

C. FEATURES:
1. Available for GPS, GLONASS, BeiDou and Galileo
2. Low supply voltage: 1.8/ 2.8 V typ.
3. Low current consumption:
® 26/3.3mA typ.(at Vpp=1.8/2.8V, Vc1.=1.8 V)
® O0.1pAtyp.(at Vpp=1.8/2.8 V, Ve =0 V (Stand-by mode))
4. High gain: 17.5/18.5 dB typ.(at Vpp=1.8/2.8 V\V¢c1=1.8 V, f=1575 MHz, 1597~1606 MHz,
1559~1591 MHz )
5. Low noise figure:
® 1.65/1.60 dB typ.(at Vpp=1.8/2.8 V, Vcr1.=1.8 V,f=1575 MHz)
® 1.75/1.70 dB typ.(at Vpp=1.8/2.8 V, Vc1.=1.8 V,f=1597~1606 MHz,1559~1591 MHz)
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6. High out band rejection(at Vpp=1.8/ 2.8 V, Vc1.=1.8 V):

® 385 dBc typ.( f=704~915 MHz, relative to 1575 MHz)

® 75 dBctyp.(f=1710~1980 MHz, relative to 1575 MHz)
7. Small package size: HFFP10-CD: 2.5 mmx2.5 mm (typ.), t=0.63 mm (max.)

8. Moisture Sensitivity Level: Level 1

D. ELECTRICAL CHARACTERISTICS 1 (DC):

(General conditions: T,=+25 °C)

Parameters Description Symbol Unit | Min. Typ. | Max.
Supply Voltage Vob Vv 1.5 - 3.3
Control Voltage (High) Verim) Vv 1.5 1.8 3.3
Control Voltage (Low) Ve Vv 0 0 0.3
Supply Current 1 \Ile:DSZF.g’V, Ver,=1.8 V lop1 mA - 3.3 6.4
Supply Current 2 \Ile:DgF.g’V, Veri=1.8 V lop2 mA - 2.6 5.9
Supply Current 3 CID:DSZF.E’V, Ver,=0 V lops MA - 0.1 5.0
Supply Current 4 \Ile:DgF.g’V, Ver,=0 V lopa MA - 0.1 5.0
Control Current Ver=1.8V leTL MA - 5.0 15.0

E. ELECTRICAL CHARACTERISTICS 2 (RF):

(General conditions: Vpp=2.8 V, Vg1.-1.8 V, fre=1575 MHz, 1597~1606 MHz, 1559~1591 MHz T,=+25 °C,
Zs=2,=50 ohm, with application circuit)

Parameters Description Symbol | Unit | Min. Typ. | Max.
. . f=1575 MHz (GPS)
(SGmPaSII)1S|gnaI Gain Exclude PCB, Connector GainGPS1 daB 17.0 18.5 -
Losses(0.19 dB)
. , f=1597~1606 MHz(GLONASS)
(SGT%,\ISA%nSa)HGam Exclude PCB, Connector GainGLN1 daB 17.0 18.5 -
Losses(0.19 dB)
. , f=1559~1591 MHz(BeiDou, Galileo)
(SBrgia[I)IoSulggillliICZil)q Exclude PCB, Connector GainBG1 daB 17.0 18.5 -
’ Losses(0.19 dB)
. . f=1575 MHz (GPS)
Z\g)llasse)::lgure Exclude PCB, Connector NFGPS1 dB - 1.6 2.1
Losses(0.09 dB)
. . f=1597~1606 MHz (GLONASS)
z\gll_sgNi%uSr)i Exclude PCB, Connector NFGLN1 dB - 1.7 2.2
Losses(0.09 dB)
. . f=1559~1591 MHz(BeiDou, Galileo)
Z“Boe'fgoi'géfmeoﬂ Exclude PCB, Connector NFBG1 | dB : 17 | 22
’ Losses(0.09 dB)
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Input Power at 1dB

f=1575, 1597~1606 MHz,

Ga_in Compression 1559~1591 MHz P-1dB(IN)1 | dBm - -15.0 -
Point 1
f1=1575 MHz, f2=f1+/- 1 MHz,
Input 3rd Order IP3_1 | dBm | - 3.0 .
Intercept Point 1 Pin=-30 dBm
Out of Band f1=824.6 MHz at +15 dBm,
Input 2nd Order f2=2400 MHz at +15 dBm, lIP2_OB1 dBm - +72 -
Intercept Point 1 fmeas=1575.4 MHz
Out of Band f1=1712.7 MHz at +15 dBm,
Input 3rd Order f2=1850 MHz at +15 dBm, [IP3_OB1 dBm - +50 -
Intercept Point 1 fmeas=1575.4 MHz
Input jammer tone: 787.76 MHz at
700MHz Harmonict +15 dBm Measure the harmonic 2fo1 dBm - -30 -
tone at 1575.52 MHz
fjam=900 MHz, fmeas=1575 MHz P-1dB(IN) i i
Out-of-Band at Pin=-40 dBm _oB1-1 | 9BM +24
Input Power 1dB
Compression 1 flam=1710 MHz, fmeas=1575 MHz | P-1dB(IN)
at Pin=-40 dBm otz | 9BM | - 24 -
Low Band Rejection 1 | 1=7047915 Mz refative to 1575 BR L1 | dBc : 85 :
. o f=1710~1980MHz, relative to
High Band Rejection 1 1575MHz BR_H1 dBc - 75 -
\1NLAN Band Rejection fl\ﬁé00~2500 MHz, relative to 1575 BR W1 dBc i 25 i
RF IN Return .
Loss(GPS)1 f=1575 MHz (GPS) RLIGPS1 dB - 7.5 -
RF IN Return .
Loss(GLONASS)1 f=1597~1606 MHz(GLONASS) RLIGLNT1 dB - 7.5 -
RF IN Return : . .
Loss(BeiDou, Galileo)1 f=1559~1591 MHz(BeiDou, Galileo) | RLiBG1 daB - 4.2 -
RF OUT Return
Loss(GPS)1 f=1575 MHz(GPS) RLoGPS1 dB - 11 -
RF OUT Return
Loss(GLONASS)1 f=1597~1606 MHz(GLONASS) RLoGLN1 dB - 15 -
RF OUT Return : .
Loss(BeiDou, Galileo)1 f=1559~1591 MHz(BeiDou, Galileo) | RLoBG1 dB - 7.4 -
Group Delay
Time Deviation f=1597~1606 MHz(GLONASS) GDTGLN1 ns - 8.0 -
(GLONASS)1
Group Delay
Time Deviation f=1559~1591 MHz(BeiDou, Galileo) | GDTBG1 ns - 35 -

(BeiDou, Galileo)1

F. ELECTRICAL CHARACTERISTICS 3 (RF):

(General conditions: Vpp=1.8 V, Ve =1.8 V, fre=1575 MHz, 1597~1606 MHz, 1559~1591 MHz,
T.=+25 °C, Z,=7=50 ohm, with application circuit)

Parameters Description

Symbol

Unit

Min.

Typ.

Max.

Small Signal Gain
(GPS)2

f=1575 MHz (GPS) Exclude PCB,
Connector Losses

GainGPS2

daB

15.5

17.5
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Small Signal Gain

f=1597~1606 MHz (GLONASS)

(GLONASS)2 Exclude PCB, Connector Losses GainGLN2 | dB 15.5 17.5 i
Small Signal Gain f=1559~1591 MHz (BeiDou, Galileo) , i
(BeiDou, Galileo)2 Exclude PCB, Connector Losses GainBG2 dB 155 175
Noise Figure f=1575 MHz (GPS) Exclude PCB, i
(GPS)2 Connector Losses NFGPS2 dB 1.65 2.20
Noise Figure f=1597~1606 MHz (GLONASS) i
(GLONASS)2 Exclude PCB, Connector Losses NFGLN2 dB 1.75 235
Noise Figure f=1559~1591 MHz (BeiDou, Galileo) i
(BeiDou, Galileo)2 Exclude PCB, Connector Losses NFBG2 dB 1.75 235
Input Power at 1dB _ N
Gain Compression f=1575, 1597~1606 MHz, P-1dB(IN)2 | dBm - -17.0 -
) 1559~1591 MHz
Point 2
f1=1575 MHz, f2=f1+/- 1 MHz,
Input 3rd Order _ " P32 | dBm | - 6.0 i
Intercept Point 2 Pin=-30 dBm
f1=824.6 MHz at +15 dBm,
gut of Band Inbut 21d | 155400 MHz at +15 dBm, IP2_OB2 | dBm | - 72 |-
P fmeas=1575.4 MHz
f1=1712.7 MHz at +15 dBm,
gut of Band Inbut 81| 12_1850 MHz at +15 dBm, IP3 OB2 | dBm | - 50 | -
P fmeas=1575.4 MHz
Input jammer tone: 787.76 MHz at
700 MHz Harmonic2 +15 dBm Measure the harmonic 2fo2 dBm - -30 -
tone at 1575.52 MHz
fjam_=900 MHz, fmeas=1575 MHz P-1dB(IN)_ dBm i o4 i
Out-of-Band Input at Pin=-40 dBm 0OB1-2
Power 1 Db
Compression 2 flam=1710 MHz, fmeas=1575 MHz | P-1dB(IN)_ i i
at Pin=-40 dBm oB2-2 | 9BM +24
Low B_and f=704~915 MHz, relative to 1575 BR L2 dBc i 85 i
Rejection 2 MHz
High Band Rejection 2 | 1=1710~1980 Mriz, relative 101575 | 'gp o | gpe | - 75 :
WLAN Band Rejection | f=2400~2500 MHz, relative to 1575 BR W2 dBc i 75 i
2 MHz
RF IN Return Loss .
(GPS)2 f=1575 MHz (GPS) RLIGPS2 dB - 7.5 -
RF IN Return Loss .
(GLONASS)2 f=1597~1606 MHz (GLONASS) RLIGLN2 dB - 7.5 -
RF IN Return Loss . . .
(BeiDou, Galileo)2 f=1559~1591 MHz (BeiDou, Galileo) | RLiBG2 dB - 4.1 -
RF OUT Return
Loss(GPS)2 f=1575 MHz (GPS) RLoGPS2 dB - 10 -
RF OUT Return
Loss(GLONASS)2 f=1597~1606 MHz (GLONASS) RLoGLN2 dB - 13 -
RF OUT Return : .
Loss(BeiDou, Galileo)2 f=1559~1591 MHz (BeiDou, Galileo) | RLoBG2 dB - 6.9 -
Group Delay
Time Deviation f=1597~1606 MHz (GLONASS) GDTGLN2 ns - 8.0 -
(GLONASS) 2
Group Delay
Time Deviation f=1559~1591 MHz (BeiDou, Galileo) | GDTBG2 ns - 36 -

(BeiDou, Galileo) 2
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G. FREQUENCY CHARACTERISTICS 1:

(Conditions: Vpp=2.8 V, Vcr=1.8 V, Ta=25 °C, Z;=Z,=50 ohm, with application circuit.)

Transfer function:
S21 response (span: 250 MHz)

Wl =21 Log mag 10.000s; mef -20.00d8 [FZ]

30,00

o 1 1.5590000 GHz 18.435 dB
2 1.5750000 GHz 1B.935 dB
3 1.5910000 GHz 17.832 dB

e 4 1, %970000 GHz 18.4% de

20.00 Fss 1 4080000 GHz 18,784 dB

10,00

0. 000

~10, 00

-20. 00K

—30, 00

]

-50. 00

-0, 00

0,00

S21 response

Wl =21 Log mag 10.000s; mef -20.00d8 [FZ]

30,00
o 1 704.00000 MHZ -65.474 dB
7 915.00000 MHZ -65.031 dB
3 1.5750000 GHz 18.903 dB
P 4 1,7L00000 GHz -%9,224 dB
20,00 |51, 9300000 GHz 32,108 dB
6 2,4000000 GHz -%4.176 dB
>7  Z.5000000 GHz -52.324 dB
10.00
0. 000
-10. 00
=20. 00K 4
=30, 00
—A0, 00
0. 00 r
_50. 00 &
-80, 00
~70. 00 s

=
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Group Delay

PR =21 oelay 200.0ns; Rel 0.0008 [FZ]

1. 0000

BO0.0n

Ho0. on

400.0n

=600, 0n

BOQ, On

=1.000p

W
b

1. 5590000 GHzZ
1. 5750000 GHZ
1. 5910000 GHz
1. 5970000 GHz
L. 9080000 GHZ

55.552 ns
26.374 ns
22.284 ns
24,731 ns
33,873 ns
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Reflection functions:
S11 VSWR

PEE =11 Swe 10007 mel 1.000 [FZ]
11.00 1
1 1.5500000 GHz 3.7756
Z 1.5750000 GHz 3.1203
3 1.5010000 GHz (3.84%2
4 1.5070000 GHz 2,0%87
L0.00 |es 1,6080000 GHz 2. 9168
@, 000
8. 000
7.000
6. 000
5,000
4,000
3.000
2,000
1. 000 e e 4
i
PR 22 Swe 1.0007 mel 1.000 [FZ]
11.00 . 1
1 1.55090000 GHz 1.0415
Z 1.5750000 GHz 1.7883
3 1.5910000 GHz 1.57%3
4 1.5970000 GHz 1.4383
1000 |es 1,6080000 GHZ  1.2710
@, 000
8. 000
7.000
6. 000
5,000
4,000
3.000
2,000
5
1. 000 e 4
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S11 Smith Chart

MR =11 smith (R+jx) Scale 1.0000 [FZ]

1 1.5590000 GHz
F L.5750000 GHz
3 1. 5810000 GHz
4 1.5670000 GHz
=4 L, 600000 GHI

S$22 Smith Chart

W S22 smith (R+]x) Scale 1.0000 LFZ]

1 1.5500000 GHZ
2 1.5750000 GHz
3 1.5910000 GHz
4 1., 9970000 GHZ
=5 1. 6080000 GHZ
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S11 Return Loss

Pl =11 Log mag 10.0008; Ref -20.00d8 [FZ]
30,00
1 1.5500000 GHz -4.7135 de
F 1.5750000 GHZ -5.7754 dB
3 1.5910000 GHz -4.6260 dB
4 1,5970000 GHz -6.10%l de
20,00 Fas 1,6080000 GHz -6, 2033 d
10,00
0. 000 h
-10. 00
=20. 00K 4
-30,00
-ag, o0
-50. 00
=60, 00
-70. 00 2 A A

S22 Return Loss

WEE =22 Log mag 10.0008; mel -20.00d8 [FZ]
30,00
1 4.5500000 GHZ -34.137 de
¥ 1.5750000 GHZ -10.978 dB
3 1.5910000 GHz -12.99% dB
4 1, 5070000 GHz ~14, 966 dB
20,00 Fss 1,6080000 GHz 20,000 dB
10,00
0. 000 5
-10. 00
=20. 00K 4
-30,00
-ag, o0
-50. 00
=60, 00
-70. 00 2 A A
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H. FREQUENCY CHARACTERISTICS 2:
(Conditions: Vpp=1.8 V, Vor=1.8 V, Ta=25 °C, Z;=Z=50 ohm, with application circuit.)

Transfer function:
S21 response (span: 250 MHz)

M =21 Log mag 10. 00dey ref -20.00dB [FZ2]

1.5590000 GHZ 17.338 de
1.5750000 GHz 17.826 de
1.5910000 GHz 14,870 de
1. 570000 GHz 17.3%1 de

1,6060000 GHz 17,847 dB &
= = e,
o B I
/

W
e b

Lo, 00 |

Fo,00 L i iy L A

1 Start 1.45 GH2 TFE 4 ke Stop 1.7 GHe B0

S21 response

Wil 71 Log Mag 10. GOds; mef -20.00d8 [FZ]
1 704.00000 MHZ -T2.466 dB
2 915.00000 MHZ -64.B05 de
3 1.5750000 GHz 17.H14 dB
4 1.7100000 GHz =%7.%948 de
----- 5 1.9300000 GHz -§1.91% dB
6 2,4000000 GHz -33.987 dB
>7 2. 5000000 GHZ -53.045 dB |
10.00 |
-10.
OTi] 4
.........
fi
|
f ‘HMM."‘"
40,00 |
7 A
5 ”-"”‘Q = O —— s 25 |
1 Start 704 Mz FFEW 4 ke Stop 2.5 G [
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Group Delay

MR =21 Delay 200.0ns; Ref O.000% [F2]

1,000
1 1.5590000 GHZ 56.616 ns
2 1.5750000 GHZ 28.731 ne
3 1,.5010000 GHz 22.625 ns
. 4 1, 50T0000 GHz 24,946 ns
BOO.ON =5 1,6060000 GHz 32,813 ns
G00, 0n
400,00

5
7
o 0o
—100, on
=600, 0n
~BOO. On
-1.0004 T & -
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Reflection functions:
S11 VSWR

PEE =11 Swe 10007 mel 1.000 [FZ]
11,00 i
1 1.55090000 GHZ 3. 6A06
7 1.5750000 GHz 3.0011
31, 5910000 GHz 3. 8656
4 1, 5070000 GHz 2, 0740
L0.00 a5 1,6060000 GHZ 2, 9903
Q. 000
8,000
7,000
6. 000
3. 000
4,000
3,000
2.000
A A
1,000 yary Y 4
i
PR =22 cwe 1.0007 Ref 1.000 [F2]
11. 00 i
1 1.5590000 GHZ 1.1270 T
Z 1.5750000 GHz 1.8227
3 1,.5010000 GHz 1.56%3
1o.00 |2 1. 5670000 GHz 1. 5943
: »5 16060000 GHZ 1.34%0
Q. 000
B. 000
7,000
6. 000
5. 000
4,000
3,000
2.000
5
A
1000 yay v q
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S11 Smith Chart

PEE =11 =mith (R+jx) Scale 1.0040 [FZ]

1 1.5590000 GHz 57.3%6 0 74.151 o _%..Sﬂ‘i_nu e
1.5750000 GHz 19841 o -20.773 . BEdd
o

1. 8610000 GHz 17.0d2 o
-8 0

26,7
1. 9670000 GHz 41 51332 -1R5T nH
1. BO80000 GHZ - G7 ﬂ/éji. 1. 5750 pF

S22 Smith Chart

W S22 smith (R+]x) Scale 1.0000 LFZ]

1 1.5500000 GHZ 4B.35% @ -5.5572 O 370 pF T

2 1.5750000 GH: BE.S0L 0 23,885 "ﬁfgﬁH H""*—-.\_
3 1.5910000 GHz  31. o S0, Slu—pH

4 1. 9%70000 GHz 32, o
=5 1.6080000 GHz 3 o
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S11 Return Loss

MER! =11 Log Mag 10. 00ds; ReT -20.00d8 [FZ)
30, 00
1 1.5590000 GHZ -4.8709 de
Z 1.5750000 GHZ -6.0000 de
3 1.5810000 GHz =4.8057 dB
2o.pp |4 15070000 GHz -6.07EL db
. 5 1,6060000 GHz -6, 0501 dB
10,00
0. D00
h
5
-10. 00
~20. 00| 4
-30. 00
-40., 00
~50. 00
=60, DD
—70. O &
PR L
isaisee . mewase smiezEN

S22 Return Loss

WEE =22 Log mag 10.0008; mel -20.00d8 [FZ]
30,00
1 4.5500000 GHZ -24.51% de
¥ 1.5750000 GHZ -10.011 de
3 1.5910000 GHz -13.147 dE
4 1,5970000 GHz -13.284 di
20,00 Fss 1,6080000 GHz 16,536 dB
10,00
0. 000 5
-10. 00
5
=20. 00K 4
-30,00
-ag, o0
-50. 00
=60, 00
~70,00 2
N < =V Y

TAI-SAW TECHNOLOGY CO., LTD.
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. MEASUREMENT CIRCUIT:

Top View
GHD Past /OUT RE OUT
I 1 I 11) &
|‘ ‘| Pust—Fflﬂ | -
I
WL —|= ne [
Yol
o— 2 9
HN III
G iy, T LNAH a
o1 L
10000F L egn) Pre,/OLT
I 4 7
I_ Fre—Filler L1 8.7rH
oF IN Pre/IN % CHO
& 5 |||— 4 %H
Parts list
Parts ID Manufacture
L1 LQW15A Series
(MURATA)
C1 GRMO03 Series
(MURATA)

TAI-SAW TECHNOLOGY CO., LTD.
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J. PACKAGE OUTLINE:

25201
|
TOP VIEW | 1.N:Manufacture year & month
O 2. []:Lot NO.
- =| & 5. onpin index
vl - E - Unit: mm
]l o
|
T
SIDE VIEW , {2.4) .. 5
| | & F
: o o
E =
|'\-":. T
2 |
BOTTOM VIEW 0.1
1 B YHE
J =}
il Ml
1 L[] \ o
|| il - i i Exposed PAD
Sl S Ground connection s
H H required,
! = — i
] | |
BLA |
10-0.175 &
T
Manufacture year & month marking rule
Year January | February | March Apri May Jung July August | September| October | November | December
2020 n 0 q § t L W % y 1
2021 A g . D E F G H ] K L M
2022 |y p 0 R S T u X Y Z
2023 3 C d g f g h j i Z m

(NOTE) Repetiion evry four years
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K. PIN CONFIGURATION:

GND Post /OUT
I Hi 10
Pogt—Filter
VETL _% NE TITU;I'H TABLE“ )
H”=Vcri(H), “L"=Veri(L)
i Y VCTL Mode
H Active mode
YOO p— LMAIN L Stand-by mode
S <@ HH—{ &
NC{GND) Pre /OUT
4 7
Pre—Filter
Pre/IN T GND
S
5 I1H 6
Top View
No. SYMBOL DESCRIPTION
] GND Ground terminal. This terminal should be connected to the ground plane as
close as possible for excellent RF performance.
2 VCTL |Control voltage terminal.
3 VDD Supply voltage terminal. Please connect bypass capacitor C1 with ground
as close as possible.
4 NC(GND) Ground terminal. Please connect this terminal with ground plane as close as
possible for excellent RF performance.
5 PreIN  |RF input terminal. This terminal connects to input of pre-SAW filter.
Ground terminal. This terminal should be connected to the ground plane as
6 GND .
close as possible for excellent RF performance.
7 PreOUT |Pre-SAW filter output terminal. This terminal connects to LNAIN with L1.
8 LNAIN RF input terminal. This terminal requires only a matching inductor L1, and
does not require DC blocking capacitor because of integrated capacitor.
9 NC(GND) Ground terminal. This terminal should be connected to the ground plane as
close as possible for excellent RF performance.
RF output terminal. This terminal requires no DC blocking capacitor since
10 PostOUT |this terminal has integrated SAW that also works as DC blocking capacitor
in nature.
Exposed GND Ground terminal
Pad :
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L. EVALUATION BOARD:

-

¢ Yoo @ “ Ven

e R o | PoB
5 - EBpHE RE_OUT Substrate: FR-4
o . | Thickness: 0.2 mm

=T : Microstrip line width: 0.4 mm(Zo=50 Q)
. Size: 14.0 mm x 14.0 mm

TOP VIEW
<PCB LAYOUT GUIDELINE>

B rcs

PKG Terminal

PCB Outline

GND Via Hole

PRECAUTIONS

* Please layout ground pattern under this FEM in order not to couple with RFIN and RFOUT terminal.

* All external parts should be placed as close as possible to the FEM.

* For good RF performance, all GND terminals must be connected to PCB ground plane of substrate,
and via-holes for GND should be placed near the FEM.
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M. RECOMMENDED FOOTPRINT PATTERN:

3

Metal mask thickness: 100 gm

25(PKE Ling)
0} 1.7 s
T P
~ R N <X 3
L W S B I o =
Y \\\\\\ A -
WSO RN ko T =
=l ¥
e I e I s o =
x -L\\\ \}i \\ b \ \\ g \\\ - \\\ E 02
i o & PKG ZommxZ.5mm
A POKAKD T N Land
NP NOKONIN ?\\ e
bR NN Ral S
£ Mask(Open area)
A XS S L
NP NN NN \\\ 2
b R D Resist(Open area)
05 |02 16 02|, 05
Metal MASK
_ 3.0 _
145
. [
Tel M
e LD‘_
= E
= =1
o o
I =
L I
=l 3
D_
=+ A i )
ol o = =
= cu_
= |
e )
i =1
= 0.65 £
=
ST [}
rﬂ.
3 Q'I
.13
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N. PACKING SPECIFICATION:

[TAPING DIMENSION]

P2

. Drawing Direction

Fi)

Insert dircction

UNIT : mm

r:

W1
B

)

(TE1)

Pl

[REEL DIMENSION]

[TAPING STATE]

Drawing dircction

SYMBOH. | DIMENSION REMARES
A 28401 BT OM DIMENSION
LT% B _?,RJ_U I B TT O DIMENSION
5] 15 3
D1 Lo !
E 1.75<0.1
h F 3.540.05
Pil ENVEEIN |
= Pl 30201
P2 2001
T 0,30, 1
12 085201
W B 2
T2 Wl 33402 THICKNESS 10 mbAX

*Carrier tape material: PS (Antsiatic)
Cover tape material: PET (Anti-static)

SYMBOL

DIMENSION

& 180 7,

LTS | ]

f 13402

d 21408

2H0LS5

= m|o|o|m|

9

Wl

1.2

MATERIAL : PS carbon {Ant-static)

sealed with cover tape

Ho0

opmE

0e0n

00

‘ emply tape

‘_, device attached tape

‘ cmply tape

=
maore than 240mm

3000pcs | reel

TAI-SAW TECHNOLOGY CO., LTD.

more than 400mm
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O. RECOMMENDED REFLOW PROFILE:

* Recommended reflow soldering procedure

260°C
230°C
220°C
180°C

150°C

Hoom Temp,

a:Temperature ramping rate  © 1 to 4°C/s

b Pre-heating temperature D150 o 180°C
time GO o 120=

o Temperature ramp rate 21 to 4°CHs

d: 220°C or gher time CShorter than Gs

e 230°C or higher time * Shorter than 40s

[ Peak temperature : Lower than 260°C

g:Temperature ramping rate 1 to 6°Cls

The temperature indicates at the surface of mold package.

Cautions on using this product

This product contains Gallium-Arsenide (GaAs) which is a harmful material.
e Do NOT eat or put into mouth.

e Do NOT dispose in fire or break up this product.

¢ Do NOT chemically make gas or powder with this product.

¢ To waste this product, please obey the relating law of your country.

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle
with care to avoid these damages.

TAI-SAW TECHNOLOGY CO., LTD.
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