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TJ‘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 1.5x1.1 mm

MODEL NO.: TNOO89A REV. NO.:6.0

A. GENERAL DESCRIPTION:

1. The TNOO89A is a front-end module (FEM) designed for GNSS RoHS Compliant
including GPS, GLONASS, BeiDou, and Galileo applications. Lead-free soldering

2. The TNOO89A offers low noise figure, high linearity, and high
out-band rejection characteristics brought by included high
performance pre-SAW filter and low noise amplifier (LNA).

3. The TNOO89A offers only two external components, and very
small package that is 1.5x1.1mm.

Electrostatic Sensitive Device (ESD)

B. RECOMMENDED OPERATING CONDITION: (Ta=25 C)

PARAMETER |[SYMBOL| MIN. TYP. MAX. UNIT

Supply Voltage Vbb 15 - 3.3 Vv

C. ABSOLUTE MAXIMUM RATINGS:
1. Supply voltage: Voo=5 V
2. Control voltage: veri=5 V
3. Input power:
e Pin(inband): +10 dBm(Vop=2.8 V, f=1575, 1597~1606 MHz)
e P (outband): +25 dBm(Vop=2.8 V, f=50~1460, 1710~4000 MHz)
4. Power dissipation: Po=500 mw(4-layer FR4 PCB with through-hole(101.5x114.5 mm), Tj=100
°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

D. EEATURES:
1. Available for GNSS
2. Low supply voltage: 1.8/ 2.8 V typ.
3. Low current consumption:
® 3.0/3.7mAtyp.(at Vop=1.8/2.8 V, Vcr.=1.8 V)
® O.1pAtyp.(at Vop=1.8/2.8V, Vct.=0 V (Stand-by mode))
4. High gain: 15.5/16.0dB typ.(at Vbp=1.8/2.8 V,Vc1.=1.8 V, f=1575 MHz, 1559~1591 MHz)
5. Low noise figure:

® 1.55/1.50dB typ.(at Vop=1.8/ 2.8V, Vc1.=1.8 V, =1575 MHz)
TAI-SAW TECHNOLOGY CO., LTD. 2
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® 1.70/1.65dB typ.(at Voo=1.8/ 2.8 V, Vcri=1.8 V, f=1597~1606 MHz)
® 1.75/1.70dB typ. (at Voo=1.8/ 2.8 V, Vcri=1.8 V, f=1559~1591 MHz)

6. High out band rejection(at Vbop=1.8/ 2.8 V, Vc1.=1.8 V):

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

® 43 dBc typ.(f=1710~1980 MHz, relative to 1575 MHz)

® 51 dBc typ.(f=2400~2500 MHz, relative to 1575 MHz)

7. Small package size: HFFP10-CD: 1.5mmx1.1mm (typ.), t=0.5mm (max.)
8. Moisture Sensitivity Level: Level 1

E. ELECTRICAL CHARACTERISTICS 1 (DC):

(General conditions: Ta=+25 °C)

Parameters Description Symbol Unit Min. Typ. | Max.
Supply Voltage Vbp Vv 15 - 3.3
Control Voltage (High) Verim) \% 1.5 1.8 3.3
Control Voltage (Low) Veriw \% 0 0 0.3
Supply Current 1 RF OFF, Vpp=2.8 V, Vc11=1.8 V Iop1 mA - 3.7 -
Supply Current 2 RF OFF, Vpp=1.8 V, Vc11=1.8 V Iop2 mA - 3.0 -
Supply Current 3 RF OFF, Vpp=2.8 V, Vcri=0 V Iops MA - 0.1 3.0
Supply Current 4 RF OFF, Vpp=1.8 V, Vcri=0 V Ipp4 MA - 0.1 3.0
Control Current Ven=1.8V lem MA - 5.0 12.0

F. ELECTRICAL CHARACTERISTICS 2 (RF):

(General conditions: Vop=2.8 V, Vc11=1.8 V, frr=1575 MHz, 1597~1606, 1559~1591 MHz, Ta=+25 °C, Zs=Z,=50
ohm, with application circuit)

Parameters Description Symbol Unit Min. Typ. Max.
. . f=1575MHz (GPS)
?Gmpas")f'g”a' Gain | £y clude PCB, Connector GainGPS1 | dB ; 16.0 ;
Losses(0.17 dB)
Small Sianal Gain f=1597~1606 MHz (GLONASS)
(GLONAQ‘]E,S)l Exclude PCB, Connector GainGLN1 dB - 16.5 -
Losses(0.17 dB)
f=1559~1591 MHz (BeiDou,
Small Signal Gain Galileo) . ) )
(BeiDou, Galileo)1 Exclude PCB, Connector Losses GainBG1 dB 16.0
(0.17 dB)
Noise Figure f=1575 MHz (GPS)Exclude PCB, i i
(GPS)1 Connector Losses (0.09 dB) NFGPS1 dB 1.50
Noise Figure f=1597~1606 MHz (GLONASS)
(GLONASS)1 Exclude PCB, Connector Losses NFGLN1 dB - 1.65 -

(0.09 dB)
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f=1559~1591 MHz (BeiDou,

Noise Figure Galileo)
(BeiDou, Galileo)1 | Exclude PCB, Connector Losses NFBG1 d 1.70
(0.09 dB)
Input Power at 1dB
Gain f=1575, 1597 to 1606, 1559 to
Compression Point | 1591 MHz P-1dB(IN)L | dBm -10.0
1
f1=1575,1597 to 1606,1559 to
Input 3rd Order 1591 MHz, P31 dBm 20
Intercept Point 1 f2=f1 +/-1 MHz, — '
Pin=-30 dBm
Out of Band f1=824.6 MHz at +15 dBm,
Input 2nd Order f2=2400 MHz at +15 dBm, IIP2_0OB1 dBm +80
Intercept Point 1 fmeas=1575.4 MHz
f1=1712.7 MHz at +15 dBm,
f2=1850 MHz at +15 dBm, IIP3_OB1 dBm +55
Out of Band fmeas=1575.4 MHz
Input 3rd Order Input jammer tone:
Intercept Point 1 787.76 MHz at +15 dBm
Measure the harmonic tone 2fol dBm -37
at 1575.52 MHz
flam=900 MHz,
700MHz Harmonicl | fmeas=1575 MHz P'édBBl(lT) dBm +24
at Pin=-40 dBm -
Out-of-Band fjam=1_710 MHz, P-1dB(IN)
Input Power 1dB fmeas=1575 MHz OB1-2 dBm +24
Compression 1 at Pin=-40 dBm -
Low Band Rejection | f=704 to 915 MHz,
1 relative to 1575 MHz BR_LL dBe oS
: f=1710 to 1980 MHz,
High Band . BR_HL | dBc 43
Rejection 1 relative to 1575 MHz
f=2400 to 2500 MHz,
WLAN Band . BR W1 | dBc 51
Rejection 1 relative to 1575 MHz
RF IN Return Loss _ .
(GPS)1 f=1575 MHz (GPS) RLIGPS1 dB 10
RF IN Return Loss _ ;
(GLONASS)1 f=1597 to 1606 MHz (GLONASS) | RLIGLN1 dB 15
RF IN Return Loss | f=1559 to 1591 MHz (BeiDou, .
(BeiDou, Galileo)1 | Galileo) RLIBG1 | dB 13
RF OUT Return _
Loss(GPS)1 f=1575 MHz (GPS) RLoGPS1 dB 15
RF OUT Return _
Loss(GLONASS)1 f=1597 to 1606 MHz (GLONASS) | RLoGLN1 dB 15
RF OUT Return _ .
Loss(BeiDou, f=1559 to 1591 MHz (BeiDov, RLOBG1 | dB 15
. Galileo)
Galileo)1
Group Delay Time
Deviation(GLONAS | f=1597 to 1606 MHz (GLONASS) | GDTGLN1 ns 3
S)1
Group Delay Time | 1559 6 15632 MHz (BeiDou) GDTBL ( ns 4
Deviation(BeiDou)1 '
Group Delay Time | ;556 14 1591 MHZ (Galileo) GDTG1 ns 9

Deviation(Galileo)1
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G. ELECTRICAL CHARACTERISTICS 3 (RF):

(General conditions: Vop=1.8 V, Vcti=1.8 V, fre=1575 MHz, 1597 to 1606, 1559 to 1591 MHz, Ta=+25 °C,
Zs=7,=50 ohm, with application circuit)

Parameters Description Symbol Unit Min. Typ. | Max.
Small Sianal Gain f=1575 MHz (GPS) Exclude
9 PCB, Connector Losses (0.17 GainGPS2 dB - 155 -
(GPS)2 dB)
Small Sianal Gain f=1597 to 1606 MHz (GLONASS)
(GLONAgSS)Z Exclude PCB, Connector Losses GainGLN2 dB - 16.0 -
(0.17 dB)
Small Sianal Gain f=1559 to 1591 MHz (BeiDou,
(BeiDougGaliIeo)Z Galileo) Exclude PCB, Connector GainBG2 dB - 15.5 -
’ Losses (0.17 dB)
Noise Figure f=1575 MHz (GPS)Exclude PCB, i i
(GPS)2 Connector Losses (0.09 dB) NFGPS2 dB 1.55
Noise Fiqure f=1597 to 1606 MHz (GLONASS)
(GLONAgSS)Z Exclude PCB, Connector Losses NFGLN2 dB - 1.70 -
(0.09 dB)
f=1559 to 1591 MHz (BeiDou,
Noise Figure Galileo) i )
(BeiDou, Galileo)2 | Exclude PCB, Connector Losses NFBG2 d L75
(0.09 dB)
Input Power at 1dB | ,_
Gain Compression f=1575, 1597 t0 1606, 1559 to P-1dB(IN)2 | dBm - -13.0 -
: 1591 MHz
Point 2
f1=1575, 1597 to 1606, 1559 to
Input 3rd Order 1591 MHz, f2=f1 +/-1 MHz, P32 dBm ] 50 )
Intercept Point 2 )
Pin=-30 dBm
Out of Band f1=824.6 MHz at +15 dBm,
Input 2nd Order f2=2400 MHz at +15 dBm, 1IP2_0B2 dBm - +80 -
Intercept Paint 2 fmeas=1575.4 MHz
Out of Band f1=1712.7 MHz at +15 dBm,
Input 3rd Order f2=1850 MHz at +15 dBm, IIP3_0B2 dBm - +55 -
Intercept Point 2 fmeas=1575.4 MHz
Input jammer tone:
Z00MHz Harmonic2 787.76 MHz at +15 d_Bm 202 dBm i 37 i
Measure the harmonic tone
at 1575.52 MHz
flam=900 MHz, fmeas=1575 MHz | P-1dB(IN) i i
ﬁl“tl;f‘;g‘;"vg‘: \qg | atPin=-40 dBm op2-1 | 9Bm 24
Cgm ression 2 flam=1710 MHz, fmeas=1575 P-1dB(IN) dBm i +24 _
P MHz at Pin=-40 dBm 0B2-2
Low Band Rejection | f=704 to 915 MHz,
2 relative to 1575 MHz BR_L2 dBc i 55 }
High Band f=1710 to 1980 MHz, relative to
Rejection 2 1575 MHz BR_H2 dBc ) 43 )
WLAN Band f=2400 to 2500 MHz, relative to
Rejection 2 1575 MHz BR_W2 dBc ) o1 )
RF IN Return Loss _ ;
(GPS)2 f=1575 MHz (GPS) RLIGPS2 dB - 10 -
RF IN Return Loss . .
(GLONASS)?2 f=1597 to 1606 MHz (GLONASS) | RLIGLN2 dB - 15 -
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RF IN Return Loss

f=1559 to 1591 MHz (BeiDou,

(BeiDou, Galileo)2 | Galileo) RLIBG2 | dB 13

RF OUT Return _

L0s3(GPS)2 f=1575 MHz (GPS) RLOGPS2 | dB 15

RF OUT Return -

L0sS(GLONASS)2 | 1597 10 1606 MHz (GLONASS) | RLOGLN2 | dB 15

RF OUT Return _ .

Loss(BeiDou, f=1559 to 1591 MHz (BeiDov, RLOBG2 | dB 15
. Galileo)

Galileo)2

Group Delay Time

Deviation(GLONAS | f=1597 to 1606 MHz (GLONASS) | GDTGLN2 | ns 3

S) 2

Group Delay Time ;559 6 1563 2 MHz (BeiDou) GDTB2 ns 4

Deviation(BeiDou)2 '

Group Delay Time | ¢ 559 14 1591 MHZ (Galileo) GDTG2 ns 9

Deviation (Galileo)2
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H. EREQUENCY CHARACTERISTICS 1:

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

Transfer function:

S21 response (span: 250 MHz)

MR 521 Log Mag 10.00d8/ ref 0.000d8 [F2)
30.00
1 1.5750000 GHz 16.275 dB
2 1.5970000 GHz 16.482 dB
>3 1.6080000 GHz 15.888 dB
Soooo | 4 1.5580000 GHz 15.831 dB
5Tl s 1.5910000 GHz  16.079 dB 3
3 5
10.00
0.000 4
10,00
20.00
1
~30.00
—40,00
=50.00
-60,00
=70.00 7~ ~ A: A
|1 Start 1.45 GHz IFEW 3 kHz Stop 1.7 GHz @91
S21 response
P S22 Log vag 10.00de/ ref 0.000d3 [F2]
ST T 704, doo0o Mz L.776 de
2 015 00000 MHz -36.384 dB
3 1.7100000 GH?r -27.077 dR
5 4 1.9800000 GHz -20.937 d§
< M- 5 2.4000000 GHz -36.186 dB 7
6 2.5000000 GHz -38.359 dB WY
»>7 1.5750000 GHz 16.273 dB
10.0¢
o.ooc> 4
=10.00
=20.0C
—-30.00 M
40,00 ,/“/-/i‘/’r
£
50.00
-60.0¢
| 790 S & pan Fay
1 Start 704 MHz IFEW 3 kHz Stop 25 he B[
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Group Delay

[y si1 Delay 20C.0ns/ Ref 0.000s [FI]
1. 0004
1 1.5750000 GHz 13.865 ns
2 1.5970000 GHz —4.891 ns
»3  1.6060000 GHZ LB.576 ns
4 1.5590000 GHZ 20,882 ns
GO0.0N |5 T, 5910000 GHZ 12,090 ns
500, 0n
400.0n
200.0n
3
0,000 N\FJV-\Q_.WL#‘«Y‘] w
~200.0n
=400, on
=00, 0N
-800.0n
- iy
1. 000u A
i 0l

TAI-SAW TECHNOLOGY CO., LTD.




Reflection functions:
S11 VSWR

BB 511 swA 1.000/ Ref L.000 [F2]
11,00
1 15750000 GHZ 1.5607
2 1.5970000 GHz 1.4645
3 1.6060000 GHz 1.9013
4 1.55%0000 GHz 1.7749
10,00 bse 31.5510000 GHZ 1.9218
9,000
8,000
7.000
6,000
5,000
4,000
3,000
5
2,000
4
»
1.000p I
1
PO 522 swe 1.000/ Ref 1.000 [F2]
11.00
1 15750000 GHz 1.3782
2 1.5870000 GHz 1.2247
3 1.6060000 GHz 1.2233
4 1.5390000 GHz 1,4934
L0.00 bog 3 5810000 GHz 1.2%14
2,000
8.000
7,000
6,000
5,000
4,000
3,000
2,000
5
»
1000 a3
1
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S11 Smith Chart

Wl 511 smith (A+i<) Scale 1.0000 [F2]

1 1.5750000 GHZ 34.162 R -10.115 0 oF "~
2 1.5970000 GHz 54.952 n 10.112 L7 AH

3 L.60S0000 GHZ S501 0 -30.437°0

4 1.55%0000 GHZ 51 n 2 3 L0237 nH

5 15610000 GHz o 1.7016 nH

A a

=]

S22 Smith Chart

[Vl 527 Emith Reix) Scals 1.6600 [FZ]

1. 5750000 GHZ
1. 5970000 GHz2
1. 6060000 GHZ
1. 5520000 GHZ

1
2
>3
4 .
5 1.5910000 GHz

36,25
40.97
41.87

38

=]

EEN 128.74 pH
za. TotdE 0 91370 pF
P

~ ?%
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S11 Return Loss
E?ii!§EE!fiE!EEE!EE?%%EEE!EE%!5?%5E5g!EE??!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

50. 00
1 1.5750000 GHz -13.144 de
2 1.55970000 GHz -12.549 de
=3 1.6060000 GHZ -10.135 dB
40,00 | 4 1.5500000 GHz -11.057 d&
. 5 1.5800000 GHZ -10.052 de
20.00
20.00
140.00
0. 000
3
=10.00
—20. 00
=30, 00
40.00
A
-50. 00 45
1 |
S11 Return Loss
P 522 Log Mag 10.00dB/ Ref 0.000d8 [F2]
50. 00
1 1.5750000 GHz -16.003 dB
2 1.5970000 GHz -19.715 db
>3 1.6060000 GHz -19.718
4 1.5590000 GHz -13.9681 dB
40.00 151 5810000 GHz -18.931 dE
30.00
20.00
10.00
0. 000 4
-10.00
n
Y 3
-20.00
—30.00
-40.00
. A A
50. 00 i

=]
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. EREQUENCY CHARACTERISTICS 2:

(Conditions: Vpbp=1.8V, Vc11.=1.8V, Ta=25°C, Zs=Z=50 ohm, with application circuit.)

Transfer function:
S21 response (span: 250 MHz)

PB 5:1 Log Mag i0.00de/ Ref O.oo0de [F2l
30,00

1 1.5750000 GHz 15.726 dE
2 1.5070000 GHz 15.800 de
3 1.5060000 GHz 15.283 dB
oo | 4 1.5500000 GHz 15.419 dB
20,00 e 1.5610000 GHz 15.617 dB &

10,00 |

0. ooo}

=10.00 |

-20.00 |

=30.00 |

-40.00 |

=50.00

-60.00 |

-70.00

=]

S21 response

|V =1 Tog Mag 10.00dE/ Ref o.ooode [F2)

30,00
1 70400000 MHZ -42.640 dB
2 Gl5. 00000 MHz -36.351 dB
3 1.7100000 GHz -27.392 dB
0.00 4 19800000 GHz -22.196 dB

5 2.4000000 GHz -37.457 dB 7
6 2.5000000 GHZ -39.161 dB
T 15750000 GHz 15.736 dB

10.00 |

a. lblﬁl.‘.!’-

=10.00 |

-20.00 |

-30.00 |

=40.00 |

=50.00 |

-560.00 |

-70.00

=
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Group Delay

MW i1 Delay 200.0ns/ ket 0.000s [F2]
1. 000w
1 1.5750000|GHz 12,939 ns
2 1.5970000| GHz 14.%04 ns
3 16060000 GHz 17.815 ns
800, 0N 4 15580000 GHz  21.720 ns
) =5 1. 5%0000(GHz 11,451 ns
600, 0n
400.0n
200.0m
5§
0. 000 2|
=200.0n
—400.0n
=500.0n
800, 0n
=1, 000 Ve
LStatidSGR  WwEke swurak BN
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Reflection functions:
S11 VSWR

WO 511 SwR 1.000/ Ref 1.000 [F2]
11.00
1 1.5730000 GHz 11,5701
2 1.5970000 GHz 1.3991
3 1.8060000 GHz 1.9508
4 1.5500000 GHz 1.6936
10.00 beg 1.5610000 GHz 1.8106
%, 000
B, 000
7. 000
6. 000
5. 000
4,000
3. 000
2,000 e
1,000 —
1
P 522 SwR 1,000/ Ref 1,000 [F2]
11.00
1 1.5750000 GHz 1.3282
2 1.5970000 GHz 1.2736
3 1.6060000 GHz 1.3125
4 15580000 GHz 1.4087
10.00 Fsg 18810000 GHz 1.2591
%.000
8. 000
7.000
£.000
5,000
4.000
3.000
2,000
5
4
1,000 i
istttasGe 0 Wewsww 0 stopl7cw [
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S11 Smith Chart

Wil 511 Smith CA+i<) Scale 1.0000 [F2]

1

2 1.5970000 GHz 5B.906 0 16.212
3 1.6060000 GHZ 41.387 0 -29.859 0
g 1.5590000 GHZ  56.634 0 27OHEL

»5  1,5010000 GHz

1.5750000 GHz 32,950 @ -?.2183%3@99_5?—‘“_"&
Bl

57 nH
3
LB250 nH

-

S22 Smith Chart

MO c22 smith (R+jx) scale 1.0000 [F2]

1 1.5
2 1.5
3 1.6080000 GHz 41.778 0 -9.3 o1
4 1.55%0000 GHz 35.557 @ -1.903% 0 3
»5 1.5000000 GHz 41.241 0 -%.6120 0 1

TH0000 GHZ 3B.Q41 0 -3.2419 Q0 pF T
Q70000 GHz 41,748 0 —?.4161,:!/3;.%3 oF \
0.544 pF

3.620 pF
7822 pF

=
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S11 Return Loss

|PEE =1T Cog mag 10.00de/ et G.ooode (F2]

50,00
1 1,5750000 GHz -13.020 de
2 1.5970000 GHZ -15.487 dB
3 1.6060000 GHZ -9.85195 dB
4 1.5590000 GHz -11.744 de
40.00 Feg 1, 5el0000 GHz -10.811 de
30,00
20,00
10,00
0. 000 1
-10. 00
-20. 00
—30.00
-40. 00
—50. 00 o
1
S22 Return Loss
DI 522 Log Mag 10,0008/ Aef 0.000dB [F2]
50.00
1 1.5750000 GHZ -16.933 dB
2 1.5970000 GHz -18.307 dB
3 1.6060000 GHz -17.385 dB
4 1.5590000 GHz -15.356 dB
40.00 Fss1,5910000 GHz -18.822 dB
30.00
20. 00
10.00
0. 000 4
-10.00 i}
5
-20.00
=30.00
40,00
—50.00 i
1 |
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J.

MEASUREMENT CIRCUIT:

Index mark =
Ve YOO GND | LMEOLT RE OUT
1 51— 3 @
[
H 1
1000pF WOTL LMAIH
o—19 NA H 7
Wen
GHD Pre—Filter il
|||~ 3 =~ 5
L1 13nH
PrelM
REIN re GND GND
o— 4 10 5 H
Top View
Parts list
Parts ID Manufacture
L1 LQW15A Series
(MURATA)
cA GRMO3 Series
(MURATA)

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

¥ad|

A
UNIT: mm 1.50+0.1
Top View <A <D 2> <D
=
i <107 <9y
<3 <B> T <87
140 typ.
Side View ]
b —
el o L g
o2 A £
o 3 5
s T
1.17
039
Bottom View <> <P B> >
L 038 057
o M
™ — <9 <lo>
(] -
]
C:[::I
<> <7> 6> G>
D.18 0.21

Electrode Dimensions clearance: £0.05 mm
Stand-off: 0.1 mm max.

Substrate: Ceramic

Terminal treat: Au

Lid: SnAg/Kovar/Ni

Weight (typ.): 5 mg
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O=|w
O |x

o0 |en

) Device No. (59T1)

2 Year-Month of manufacture

Jan. | Feb. | Mar. | Apr. | May | Jun Jul, | Aug. | Sep. | Oct. | Nov. | Dec.
2014 N P Q R S T U v W X Y Z
2015 a b C d e f g h j k 1 m
2016 i} P q ¥ s t u v w X ¥ 4
2017 A B C D E F G H el K L M

@ Lot No.
@) Index Mark
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L. PIN CONFIGURATION:

Index rnark _:‘_
VDD W00 GND J LMHACLT RF OUT
1 G| g 8
I
A C1 TRUTH TABLE
1G{|DPF IIFIE-H_ LNMN 13 ” * ”
| H’=VcrL(H), “L"=VerL(L)
o 2 Ol / VCTL Mode
H Active mode
D Pre—Filter PrenlT L Stand-by mode
IoE Z— ¢
L1 13nm
PrelN
RF |N GND ]
4 10 5 Hn
Top View
No. SYMBOL DESCRIPTION
1 VDD Supply voltage terminal. Please connect bypass capacitor C1 with ground
as close as possible.
2 VCTL Control voltage terminal.
Ground terminal. This terminal should be connected to the ground plane as
3 GND \
close as possible for excellent RF performance.
4 PrelN RF input terminal. This terminal connects to input of pre-SAW filter.
Ground terminal. This terminal should be connected to the ground plane as
5 GND \
close as possible for excellent RF performance.
6 PreOUT | Pre-SAW filter output terminal. This terminal connects to LNAIN with L1.
RF input terminal. This terminal requires only a matching inductor L1, and
7 LNAIN : . : . .
does not require DC blocking capacitor because of integrated capacitor.
8 LNAOUT RF output terminal. This terminal requires no DC blocking capacitor since
this terminal has integrated DC blocking capacitor.
Ground terminal. This terminal should be connected to the ground plane as
9 GND .
close as possible for excellent RF performance.
Ground terminal. This terminal should be connected to the ground plane as
10 GND \
close as possible for excellent RF performance.

TAI-SAW TECHNOLOGY CO., LTD.
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M. EVALUATION BOARD:

Vi o P \V/i
1 VE [ 7] VD [
o :.l:ﬁ \)a o
@ Vero \ J Voo °
o N o
@ o] Q o ) /;_ o
0 a o —~ SOCUS %JJ O a C fu)
== o -
- \0‘j%é LR
. ﬁ = 1
ZoHn —
RFIN _——5—%° < RF OUT
o a o a = T o a
Q 1 % o @ PCB
. . . o T . . Substrate: FR-4
o Thickness: 0.2 mm
FEM |, 7 ) crosip ne it 0.4 iz
| Vo . N Microstrip line width: 0.4 mm(Zo=50 Q)
1 5 ﬂ. 1 ;‘l'\\xh_ﬁ,yg Size: 14.0 mm x 14.0 mm

<PCB LAYOUT GUIDELINE>

|_| . PCB
@ |—| |— | PKG Terminal
® |
® PKG Outline
® ‘ ® @ cND viaHole
Diameter1(0= 0.2 mm
o ® e
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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N. RECOMMENDED FOOTPRINT PATTERN:

: Land

%
S

PKG:1.5mmx 1.1 mm
Pin pitch: 0.39 mm

: Mask (Open area) *Metal mask thickness: 100 um

| | : Resist (Open area)
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1.3 PKG Line

=
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O. PACKING SPECIFICATION:

[ TAPING DIMENSION]

Insert direction e

= Drawing Direction

o DO

e

W

(TE1)

]

[REEL DIMENSION]

[TAPING STATE]

Drawing direction

Pl \-c'%DI

12

SYRABOL. | DIMENSION REMARKS
A 1.4 1 ROTTOM DAENSICH
B 1.8+0.1 BOTTOM DIMENSION

D0 15 5
D1 05005
E 1.75+0.1
F 350,05
PO 4.0:60,1
Pl 40401
p2 20005
T {0, 250,05
T2 0.7+ 1
W B0 2
W 5.3+0.2 THHKMESS 100umb LAY

*Carrier tape material: PS {Anti-static)
Cover tape matenial; PET {Antestatic)

SYMBOL | DIMEMNSION
A & 180 5.
B d B3
C @ 1302
D & 2108
E 2205
W g
Wil |.2
*MATERIAL : PS carbon (Anb-stahic)

sealed with cover tape

a0

OO

§

aa00

i

empty tape

‘ device atiached tape

cmpty Lape

more than 240mum

3000pes £ reel

TAI-SAW TECHNOLOGY CO., LTD.
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P. RECOMMENDED REFLOW PROFILE:

* Recommended reflow soldering procedure

260°C
230°C
220°C
180°C

150°C

Room Temp,

a:Temperature ramping rate  © 1 to 4°Cls
b: Pre-heating temperaturs D10 to 180T

time CHO o 1E0s
c:Temperature ramp rate 21t 47CHs
d:220°C or higher fime S Shorter than Gis
e 230° or higher ime t Shorter than 40s
[:Peak temperature  Lower than #60°C

o Temperature ramping rate 1 to 6°C/s

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.
o 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 damadges.

TAI-SAW TECHNOLOGY CO., LTD.
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