o
RF M | jﬁﬁﬂaﬁ RXM7000

BRAND OF AKOUSTIS AEC-Q100 Qualified

A. GENERAL DESCRIPTION: 1575 MHz

1. The RXM7000 is a front-end module (FEM) designed for Front End Module
GNSS including GPS, GLONASS, BeiDou, and Galileo
applications. _ )

2. The RXM7000 offers low noise figure, high linearity, and high Package Dimensions

out-band rejection characteristics brought by included high 1.5mm x 1.1mm

performance pre-SAW filter and low noise amplifier (LNA).
3. The RXM7000 only two external components and very small
package that is 1.5x1.1mm.
B. RECOMMENDED OPERATING CONDITION: (Ta=25 C)
PARAMETER [SYMBOL| MIN. TYP. MAX. UNIT
Supply Voltage Vbb 1.5 - 3.3 V

C. ABSOLUTE MAXIMUM RATINGS:
1. Supply voltage: Vbp=5 V
2. Control voltage: Veri=5V
3. Input power:
e Pin(inband): +10 dBm(Vbp=2.8 V, f=1575, 1597~1606, 1559~1591 MHz)
e Pin(outband): +25 dBm(Vbp=2.8 V, f=50~1460, 1710~4000 MHz)
4. Power dissipation: Po=560 mw(4-layer FR4 PCB without 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. FEATURES:
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, Vct.=1.8 V)
® 0.1uAtyp. (at Vbp=1.8/2.8 V, Vc1.=0 V (Stand-by mode))
4. High gain: 15.5/16.0dB typ. (at Vbp=1.8/2.8 V, Vcr.=1.8 V, f=1575 MHz, 1559~1591 MHz)
5. Low noise figure:
® 1.55/1.50dB typ. (at Vbp=1.8/2.8 V, Vcr.=1.8 V, f=1575 MHz)
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® 1.70/1.65dB typ. (at Vbp=1.8/2.8 V, Vct.=1.8 V, f=1597~1606 MHz)

® 1.75/1.70dB typ. (at Vbp=1.8/2.8 V, Vct.=1.8 V, f=1559~1591 MHz)
6. High out band rejection.

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

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

® 51 dBc typ. (at f=2400~2500 MHz, relative to 1575 MHz)
7. Small package size: HFFP10-HH: 1.5mmx1.1mm (typ.), t=0.5mm (max.)
8. Moisture Sensitivity Level: Level 1

E. ELECTRICAL CHARACTERISTICS 1 (DC):

(General conditions: Ta=+25 °C)

Parameter / Conditions Symbol | Unit | Min. | Typ. | Max.
Supply Voltage Vbb \Y 1.5 - 3.3
Control Voltage (High) Verin) Vv 15 1.8 3.3
Control Voltage (Low) Veruw) Vv 0 0 0.3
Supply Current 1 RF OFF, Vpp=2.8 V, Vc11.=1.8 V Ipp1 mA - 3.7 -
Supply Current 2 RF OFF, Vop=1.8 V, Vc1.=1.8 V lop2 mA - 3.0 -
Supply Current 3 RF OFF, Vop=2.8 V, Ver1=0 V Ipp3 MA - 0.1 5.0
Supply Current 4 RF OFF, Vpp=1.8 V, Vc11.=0 V Ipp4 MA - 0.1 5.0
Control Current Veri=1.8 V leTL MA - 5.0 15.0

F. ELECTRICAL CHARACTERISTICS 2 (RF):

(General conditions: Vbp=2.8 V, Vc1=1.8 V, fre=1575 MHz, 1597~1606, 1559~1591 MHz, Ta=+25 °C, Zs=Z;=50
ohm, with application circuit)

Parameters Description Symbol | Unit | Min. | Typ. | Max.
(S(gnPaS”)1Signal cam E;cﬁzggﬂgéé?gcs)r)mector Losses(0.17 dB) GainGPS1 | dB ) 16.0 )
CLONASS)1 | Exciude PCB, Comnector Losses(0.17 @) | OAMGLN1 | @B | - | 165 | -
(BeiDou. Galloo)] | Exciude PCB, Connector Losses (047 gg) | GanBG1 | @B | - | 160 | -
ey Comector Losses (000 dB) NFGPST | dB | - | 150 | -
z\l(gli_sgNFAi\%ug)e1 :jgg; Legg,'\él;lirs(e;cl_tc?rNLﬁizs (0.09 dB) NFGLN1 | dB i 1.65 )
(Beibou.Galieo)l | Excude POE, Comector Losses (009m) | NFBGT | B | - | 170 | -
'é‘gr‘;tpfgs";iegna},l?net’ I | 1575, 1597 t0 1606, 1559 t0 1591 MHz | P-1dB(IN)1 | dBm | - | -10.0 | -
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f1=1575, 1597 to 1606, 1559 to 1591 MHz,
:”'to”t 3mt' 8@'9{1 £2=f1 +/-1 MHz, P31 |dBm| - | 20| -
ntercept Foin Pin=-30 dBm
Out of Band f1=824.6 MHz at +15 dBm,
Input 2nd Order f2=2400 MHz at +15 dBm, [IP2_OB1 | dBm - +80 -
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 - +55 -
Intercept Point 1 fmeas=1575.4 MHz

Input jammer tone:
700 MHz Harmonic1 KA87'76 MFiz at +15 d.Bm 2fo1 dBm - -37 -

easure the harmonic tone

at 1575.52 MHz

flam=900 MHz,

fmeas=1575 MHz PAdBIN) | ggm | - | +24 | -
Out-of-Band o _0OB1-1

at Pin=-40 dBm
Input Power 1dB —
Compression 1 flam=1710 MHz, P-1dB(IN)

fmeas=1575 MHz OB1-2 dBm +24 -

at Pin=-40 dBm — )

— f=704 to 915 MHz,
Low Band Rejection 1 relative to 1575 MHz BR_L1 dBc - 55 -
. S f=1710 to 1980 MHz,
High Band Rejection 1 relative to 1575 MHz BR_H1 dBc - 43 -
S f=2400 to 2500 MHz,

WLAN Band Rejection 1 relative to 1575 MHz BR_W1 dBc - 51 -
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 _ . . .
(BeiDou, Galileo)1 f=1559 to 1591 MHz (BeiDou, 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, Galileo)1 f=1559 to 1591 MHz (BeiDou, Galileo) RLoBG1 dB - 15 -
Group Delay Time _ i )
Deviation(GLONASS) 1 f=1597 to 1606 MHz (GLONASS) GDTGLN1 ns 3
Group Delay Time _ . i i
Deviation(BeiDou)1 f=1559 to 1563.2 MHz (BeiDou) GDTB1 ns 4
Group Delay Time _ . i i
Deviation(Galileo)1 f=1559 to 1591 MHz (Galileo) GDTG1 ns 9

G. ELECTRICAL CHARACTERISTICS 3 (RF):

(General conditions: Voo=1.8 V, Vc1.=1.8 V, fre=1575 MHz, 1597 to 1606, 1559 to 1591 MHz, T.=+25 °C,
Zs=2=50 ohm, with application circuit)

Parameters Description Symbol | Unit | Min. | Typ. | Max.
Small Signal Gain f=1575 MHz (GPS) .
(GPS)2 Exclude PCB, Connector Losses (0.17 dB) GainGPS2 | dB ) 15.5 )
Small Signal Gain f=1597 to 1606 MHz (GLONASS) . ) i
(GLONASS)2 Exclude PCB, Connector Losses (0.17 dB) GainGLN2 | dB 16.0
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Small Signal Gain f=1559 to 1591 MHz (BeiDou, Galileo) . )
(BeiDou, Galileo)2 Exclude PCB, Connector Losses (0.17 dB) GainBG2 dB 15.5
—— f=1575 MHz (GPS)Exclude PCB, i
Noise Figure (GPS)2 Connector Losses (0.09 dB) NFGPS2 dB 1.55
Noise Figure f=1597 to 1606 MHz (GLONASS) )
(GLONASS)2 Exclude PCB, Connector Losses (0.09 dB) NFGLN2 dB 1.70
Noise Figure f=1559 to 1591 MHz (BeiDou, Galileo) )
(BeiDou, Galileo)2 Exclude PCB, Connector Losses (0.09 dB) NFBG2 dB 1.75
Input Power at 1dB Gain | __
Compression Point 2 f=1575, 1597 to 1606, 1559 to 1591 MHz | P-1dB(IN)2 | dBm -13.0 | -
f1=1575, 1597 to 1606, 1559 to 1591 MHz,
input 3rd Order £2=f1 +/-1 MHz, P32 | dBm 50 | -
P Pin=-30 dBm
Out of Band f1=824.6 MHz at +15 dBm,
Input 2nd Order f2=2400 MHz at +15 dBm, [IP2_0OB2 | dBm +80 -
Intercept Point 2 fmeas=1575.4 MHz
Out of Band f1=1712.7 MHz at +15 dBm,
Input 3rd Order f2=1850 MHz at +15 dBm, [IP3_OB2 | dBm +55 -
Intercept Point 2 fmeas=1575.4 MHz
Input jammer tone:
700MHz Harmonic2 787.76 MHz at +15 dBm 2fo2 dBm -37 -
Measure the harmonic tone
at 1575.52 MHz
fjlam=900 MHz,
fmeas=1575 MHz P-1dB(N) | 4Bm +24 -
Out-of-Band e _0B2-1
at Pin=-40 dBm
Input Power 1dB flam=1710 MHz
Compression 2 fmeas=1575 MHz P-1od582(!g) dBm +24 -
at Pin=-40 dBm -
.. f=704 to 915 MHz,
Low Band Rejection 2 relative to 1575 MHz BR_L2 dBc 55 -
. o f=1710 to 1980 MHz,
High Band Rejection 2 relative to 1575 MHz BR_H2 dBc 43 -
L f=2400 to 2500 MHz,
WLAN Band Rejection 2 relative to 1575 MHz BR_W2 dBc 51 -
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 -
RF IN Return Loss _ : . .
(BeiDou, Galileo)2 f=1559 to 1591 MHz (BeiDou, Galileo) RLiIBG2 dB 13 -
RF OUT Return _
Loss(GPS)2 f=1575 MHz (GPS) RLoGPS2 | dB 15 .
RF OUT Return _
Loss(GLONASS)2 f=1597 to 1606 MHz (GLONASS) RLoGLN2 dB 15 -
RF OUT Return _ : .
Loss(BeiDou, Galileo)2 f=1559 to 1591 MHz (BeiDou, Galileo) RLoBG2 dB 15 -
Group Delay Time _
Deviation(GLONASS) 2 f=1597 to 1606 MHz (GLONASS) GDTGLN2 ns 3 -
Group Delay Time _ .
Deviation(BeiDou)2 f=1559 to 1563.2 MHz (BeiDou) GDTB2 ns 4 -
Group Delay Time _ : )
Deviation (Galileo)2 f=1559 to 1591 MHz (Galileo) GDTG2 ns 9
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H. FREQUENCY CHARACTERISTICS 1:

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

Transfer function:
S21 response (span: 250 MHz)

P s71 Log Mag 10.00ds/ ref 0.00008 [F2]

30.00
1 1.5750000 GHz
2 1.5970000 GHz

>3 1.6060000 GHz
4 1.5500000 GHz
5 1.5910000 GHz

16.275 ds
16.482 ds
15.888 ds
15.831 ds
16.079 ds

=70.00

1 Start 1.45GHz

S21 response

IFBW 3 kHz

PR S22 Log Mag 10, 00de/ ref 0.000ds [F2]

b

Stop 1.7 GHz @91

30.0C

G15. 00000 MHZ -

2
3 . aH?
) 4 1.9800000 GHz
<l LU 5 2.4000000 GHz =
6 2, 5000000 GHz -
7

W

1 704, 00000 MHZz —41.770 dse

36,384 dB
27.0877 dr
20,837 dB
36,186 dB
38,350 dB

1. 5750000 GHz 16.273 dB

e~

-70.00 o
1 Start 704 MHz

IFEW 2 kHz

Stop 25 GHz [
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Group Delay

PO S21 Delay Z0C.0ns/ ref 0.000s5 [F.]
L0 T 5750000 anz ns
2 1.5970000 GHz ns
>3 L.B0B0000 GHZ 5 s
4 1.5%90000 GHZ ris
Bl u 5 L.59L0000 GHZ ns
500, On
100, 0N
on
3 !
0.000 Af\fk”ﬁ—n—b “"*w ({"W”JMM w 4
57
_300.0
100, 0N
AON. DA
=800.0n
=1. 000u = Y 2
1 Stat 1.45 GHz [FEW 2 kHz Stop 1.7 GHz [@=d
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Reflection functions:
S$11 VSWR

P 511 swR 1,000/ ref 1.000 [F2]
11.00 1
1 1.5750000 GHZ 1.5607
2 1.5970000 GHz 1.4645
3 1.6060000 gHz 1.9013
4 1.5590000 GHZ 1.7749
WU TsE1.5910000 GHz 1.9218
&, 000
00C
7.000
5, 000
4. 000
5 P J
2,000 )
3 E]
1. 000 ‘ 4
. | 2 W L
1 Start 145 Gt IFEW 3 ke Stop 1.7 GHz m

S22 VSWR

PO 522 swR 1,000/ ref 1.000 [F2]
11.00 |
1 1.5750000 GHz 1.3789
2 1.5%70000 GHz 1.2247
3 1.5060000 gHz 1.2233
4 15590000 GHz 1.4954
WO 105810000 GHZ 102514
B8.000
7.000
4, 00
. DO
2.000 \‘—n—._._
s 5 PRy
i - ¥ o I
1,000 2 T‘ 4
L N A
|1 Start 1,45 GHe IFBW 3 ke Stop 1.7 GHz [@))
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S$11 Smith Chart

PEE 511 Smith (R+jx) Scale 1.000u [F2]

LST50000 GHZ 34,162 @ -10.115 0 9.9901 ?3?
L9OT0000 GHz 54,952 0 10,112 01,9047 nH
o 3

1 5
1 2
»3 1.6080000 GHZ 44.50L @ -30.437 s
4 1.5590000 GHz . 9618 LO237 AH T
5 1.5810000 GHz 30.803 1.7016 nH

f
!
AT A oA
1 Start 1.45 G TFEW 3 ke 1.7 Gz [
$22 Smith Chart
P 522 smith (R+]x) Scale 1.000U0 [F2]
1 1.5750000 GHZ 36.255 @ 531.11 ma _S3TEAG pH T
2 1.5970000 GHz 40.9%73 0 -2.46562 0o 37.510 pF
*3  1.6080000 GHZ 41.677 0 -4.7006 0 21.078 pF
4 1.55590000 GH2 33.382 0 1l.2611 n 128,74 pH
5 1.510000 GHz 30.845 o -T.0048 0 G1.370 pF
! I'\
I ]
il -u
II II
| |
| /
! {
1 r'l
AT S
L Start 1.45 G IFEW 3 kbt 1.7 GHz I
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S11 Return Loss

»I@ =11 Log Mag 10.00dB/ Ref 0.000dE [F2]
T L 105750000 arz 13.144 de
2 1.5970000 GHz -14. 549 dB
>3 16060000 GHz -10.135 dB
4000 | 4 1.5580000 GHz -11.0%7 dB
Y15 15510000 GHZ -10.052 o8
20. 00
10. 00
0. 000 A
3
- Qo
4
40, O
PR
- S
1 Start 1.45 Gt IFEW 3 ke Stop 1.7 GHz [@9)1 |
S11 Return Loss
P S22 Log Mag 10.00dE/ Ref 0.000d& [F2]
T 1 1.5730000 GHz -16.003 dB
2 1.5%70000 GHz -19.715 db
*3  1.8060000 GHz -19.718 dB
4 1.5590000 GHz -13.%81 ob
40.00 1§ 1. 5e10000 GHz -18.931 dB
30.00
LO. Qg
0L 000 4
4] ]
L
3 3 /
20.00
10. 00
—50. 00 P
. F
L Start 1.45 GHr TFEW 3 kHe Stop 1.7 GHe [@0) |
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I. FREQUENCY CHARACTERISTICS 2:
(Conditions: Vbp=1.8V, Vct.=1.8V, Ta=25°C, Zs=2Z=50 ohm, with application circuit.)

Transfer function:
S21 response (span: 250 MHz)

MIE 521 Log Mag 10.00de/ Ref 0.000dE [F2]
1 1.5750000 GHz 15.726 dB
2 1.5%70000 GHz 15.890 dE
3 1.8060000 GHz 15.283 dB
4 1.55%0000 GHz 15,419 dE
=5 1.5910000 GHz 15.617 dB

0. 000 i \ 4

-:'E:‘

0. 00 A
1 Start 145 GHe IFEW 3 ke Stop 1.7 GHz @91
S21 response
MO 21 Log Mag 10, 000E/ Ref O.000dB [F2)
T T2 70s.00000 MHZ 42,640 dB
2 Ol5,00000 MHz -36.951 dB
5 1.7100000 GHz -27.392 de
4 1.9800000 GHz -22.19% dB
5 2.4000000 GHz -37.457 dB i
& 2.5000000 GHZ -39.161 dB g
>7 1.5790000 GHz 15.736 dB
0. 000 4

F Y ; Fay
1 Start 704 M-z TFEW 3 kHz Stop 2.5 GHz E.Il_
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Group Delay

I 21 Delay 200.0ns/ kef 0.000s [F2]

>

e bl b

1. 5750000
1. 5970000
1. 6060000
1. 5580000
1. 5910000

GHz
GHZ
GHZ
GHz
GHZ

12,630
14,6504
17.813
21,720
11.451

ns
ns
nes
ns
ns

e ey

=

IFEW 3 ke

Stop 1.7 GHz (@91
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Reflection functions:
S$11 VSWR

M 511 SwWe 1.000/ Ref 1.000 [F2]
11,00 1
1 1.5750000 GHz 11,5701
2 1.5970000 GHz 1.3901
5 1.6060000 GHz 1.95%98
4 1,5500000 GHz 11,6934
WMOTes 15910000 GHz  1.&L04
G, 00
000
7. 000
5. 00
. 000
- \ r
LLLLL \§\\_/§{/fﬁqkkrjé
3
» 2 4
1,000 a 4
1 Start 1.45 G IFEW 3 ke smpua-azm

S22 VSWR

MW i Swn 1.0007 mef 1.000 [F2]

11.00 - -
1 1.5750000 GgHz 1.32B2
2 1.5970000 GHz 1.2736
3 1.6060000 GHz 1.3125
4 1.5590000 GHE 1.4087
YHOTss 105910000 GHz 129591

ra

F

Stop 1.7 GHz [@
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S$11 Smith Chart

P 511 Smith (R+]<) Scale 1.000u [F2]

1.5750000 GHZ 32.950 Q -7.
1. 5970000 GHz 5B.606 16.212 01,6157 nH

1 1

2 n

3 1.6060000 GHZ 41.387 @ -29.859 0 3 e, -
‘; 1.5590000 GHZ  56.634 0 2K LB250 nH

> Q

1. 5900000 GHz 33,340 1.8129 nH

2183 0 13995 pF | —.

{
i
AT A
|1 Start 1.45 G TFEW 2 ke s&pj.?ﬂ#:EEmL
$22 Smith Chart
I S22 smith (R+jx) scale 1.000u [F2]
1 1.5750000 GHZ 3B.041 0 -3.2410 0 31370 pF I I
2 1.5970000 GHz 41,748 0 -7.4161 013.438 pF
3 1.6060000 GHZ 41.778 0 -9.3102 00 10.8544 pF
4 1.5590000 GHZ 35.557 0 -1.903% 0 53.620 pF
»5 1.56d0000 Gz 41.241 0 -5.8126 0 17.822 pF
A
/ {
| 1
. —
| a |
| !
il
| ;
\
e WX
L Start 1.45 GHz TFEW 3 ke 1.7 GHz Il
-
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S11 Return Loss

PIEE 511 Log Mag 10,0008/ Ret 0.000d8 [F2]

50,00 -

1 1.5750000 GHZ -13.079 dB
2 1.5970000 GHz -15.4B7 dB
3 1.8060000 GHz -9.85195 dB
4 1, 5590000 GHz -11.744 d
4000 Fag 1, 8610000 GHz -10.811 dE
[l¥
0. 000 = f— e —
x |
[sls] \.? '\\
\\9\ d
20,00 \
4
10. 00
—50. 00
1 Start 1.45 G IFEW 3 ke ampua-azm
S22 Return Loss
P 522 Log Mag 10.00de/ Ref 0.000dB [F2]
U 1 15750000 GHz -16.933 dB |
2 1.5G70000 GHz -18.307 db
3 1.6060000 GHz -17.385 dB
4 1.5500000 GHz -15.356 dB
40.00 bsg 1, 5900000 GHz -18.822 dB
[l ¥]
0. 000 4
—

—Ju.uu

1 Start 145 GHz

IFEW 3 ke

1.7 GHz
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J. MEASUREMENT CIRCUIT:

Index mark =
Ve YOO GND LMoL RE OUT
1 51— 3 @
[
H 1
1000pF WOTL LMAIH
—17 W 7
Wen
S Pre—Filter et
|||~ 3 =~ 5
L1 13nH
PrelM
RE N re GND GND
o— 4 10 5 H
Top View
Parts list
Parts ID Manufacture
L1 LQW15A Series
(MURATA)
C1 GRMO03 Series
(MURATA)
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K. PACKAGE OUTLINE:

P
UNIT: mm 150201
Top View <4 <3 2> b
=
H <105 <>
<a» by <7> <8>
140 typ.
Side View B
" il
¢ 3 L 4
L A +
- & <
= TN
1.1/
039
Bottom View <> > B> 4>
¥ 0,20 0.57
)] m
r~ = 4
=] < _
] o
o =
<E> 7> <6 ¢G>
0,18 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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Sl
O |x

o0 |

(1) Device No. (59H)
2 Year-Month of manufacture

Yaar
201972023

20202024

202172025
202272028

;UUHE%'
mmmm§
=
= M| | = =
clolelelS
< I <|Fc
x:x:E
|
=< r|=<| —| o
0
M= M F e
0

-
oMo o e
o

Z k| 3 =
ok
Dn-nn§

L

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

Index rnark _:‘_
VDD W00 GND J LMHACLT Rl_— OUT
1 G| g 8
iH
Gl TRUTH TABLE
1{|{IDPF m LNMN ““ ” “ ”
| H’=Vcri(H), “L"=Veri(L)
o 2 W 7 VCTL Mode
H Active mode
B Pre—Filter FrebuT L Stand-by mode
i 3 Z— s
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.
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M. EVALUATION BOARD:

T VE [ 7| VB [-

“ Vero ': ) Voo °
O —_ Q o
~ N .
= o g o oo
o fa] o g G0 Eb% o a o a
&23 20 o __E—-" -
— fa]
— — 2 1]
4 —
RFIN DD-D! ) RF OUT
o a © a S~  __—7 o o
@ 1 29 o © PCB
o . s o, . _ Substrate: FR-4
F E M e;/—\\\\o Thickness: 0.2 mm
.| W . . Microstrip line width: 0.4 mm(Zo=50 Q)
1 5 ﬂ. 1 ;Q\;_»_,_—ﬂ;g Size: 14.0 mm x 14.0 mm

<PCB LAYOUT GUIDELINE>

o PCB
®

/ C PKG Terminal
®

° | PKG Outline
® g @ GND Via Hole
L

o O Diameter(1[1= 0.2 mm

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:

PKG: 1.5 mm x 1.1 mm
Pin pitch: 0.39 mm

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

| | : Resist (Open area)

- 1.5 PKG Line _
0.3 39 0.39
=yl == |- |lr==
7 e
|V 7 gl -
I Y KL KA | B
0.77 . 05 . .
| 1 ] C
j/ S, ‘7 %4 7 —
A W N NN
Wl | G|\ i 5
T Sfs — o7 I -
I — i
el el leea) e e
o| I {/? //,// /;// /////// | "
] 71?// // // s s =
I AL e e -l
0.2 0.24
NES - %,
B 0.775 _
0.825
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O. PACKING SPECIFICATION:

[TAPING DH\r‘]:ENSION] =% Drawmg Direction SYMBOL DIMENSION REMARKS
A 1.5+0.1 BOTTOM DIMENSION
B 1.85+0.1 BOTTOM DIMENSION
Insest direction P2, PO $ DO T | DO 1501
i D1 0.5+0.05
E 1.75+0.1
F 3.5+0.05
PO 4.0+0.1
T P1 4.0+0.1
P2 2.0£0.05
3 T 0.25+0.05
z| * i 1 T2 0.7%0.1
T - W 8.0+0.2
( el ) W1 5.3+0.2 THICKNESS100 t2m max
A P1 $ D1 T2 Carrier tape material® PS {Anti-static)
Cover tape material: PET {Antestatic)

[REEL DIMENSION]

Wl

SYMBOL | DIMENSION
A & 180 7.
B B U]
C & 13402

e IR o D $ 2108

E 24 5
W gy
Wil |.2

*MATERIAL : PS carbon (Ant-static)

N

[ TAPING STATE]

sealed with cover tlape

000 opEE \, @E00 - 00

‘ empty tape "_‘_._ device atiached tape "_‘ cmpty tape

Drawing direction I more than 240mm " J000pes J reel l more than 400mm
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P. RECOMMENDED REFLOW PROFILE:

* Recommended reflow soldering procedure

260°C
230°C
220°C
180°C
150°C |
Room Temp.
2 5P ¢ £ :
a. Temperature ramping rate 1to 4°C/s
b. Pre-heating temperature 150 to 180°C
time 60 to 120s
c. Temperature ramp rate 1to 4°C/s
d. 220°C or higher time Shorter than 60s
e. 230°Cor higher time Shorter than 40s
f. Peak temperature Lower than 260°C
g. Temperature ramping rate 1to 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.
e Do NOT eat or put into mouth.

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

e 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.
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	GPS, GLONASS, Beidou and Galileo Front-End Module 1.5x1.1 mm



