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BRAND OF AKOUSTIS AEC-Q100 Qualified
A. GENERAL DESCRIPTION: 1176.45 MHz
1. Front-end module (FEM) designed for GPS L5 band applications. Front End Module

2. Offers low noise figure, high linearity,

and high out-band rejection characteristics brought

by included high performance pre-SAW filter Package Dimensions

and low noise amplifier (LNA). 1.5mm x 1.1mm
3. Offers 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 | Vop 1.5 - 3.42 \%

C. ABSOLUTE MAXIMUM RATINGS:
1. Supply voltage: Vobp=5 V
2. Control voltage: Ven=5V
3. Input power:
® Pin(inband): +10 dBm(Vop=2.8 V, f=1176.45, 1164~1189 MHz)
e Pin(outband): +25 dBm(Vobp=2.8 V, f=50~1050, 1250~4000 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. FEATURES:
1. Low supply voltage: 1.8/ 2.8 V typ.
2. Low current consumption:
® 3.0/3.7mAtyp.(at Vop=1.8/2.8V, Vc1.=1.8 V)
® O0.1pAtyp.(at Vop=1.8/2.8 V, Vct=0 V (Stand-by mode))
3. High gain: 17/17.5dB typ.(at Vbp=1.8/2.8 V,Vct.=1.8 V, {=1176.45 MHz, 1164~1189 MHz)
4. Low noise figure:
® 2/1.85dB typ.(at Vbp=1.8/2.8 V, Vcr.=1.8 V, {=1176.45 MHz)
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5. High out band rejection(at Vop=1.8/ 2.8 V, Vcr.=1.8 V):
® 50 dBc typ.( f=704~915 MHz, relative to 1176.45 MHz)
® 51 dBc typ.(f=1559~1606 MHz, relative to 1176.45 MHz)
® 65 dBc typ.(f=1710~1980 MHz, relative to 1176.45 MHz)
® 66 dBc typ.(f=2400~2500 MHz, relative to 1176.45 MHz)
6. Small package size: HFFP10-CD: 1.5mmx1.1mm (typ.), t=0.5mm (max.)

7. Moisture Sensitivity Level: Level 1

E. ELECTRICAL CHARACTERISTICS 1 (DC):

(General conditions: Ta=+25 °C)

Parameters Description Symbol Unit Min. Typ. | Max.
Supply Voltage Vop V 1.5 - 3.3
Control Voltage (High) Vet Vv 1.5 1.8 3.3
Control Voltage (Low) Vet Vv 0 0 0.3
Supply Current 1 RF OFF, VDD=2.8 V, VCT|_=1 8V |DD1 mA - 3.7 -
Supply Current 2 RF OFF, Vpp=1.8 V, Vcri=1.8 V Ipp2 mA - 3.0 -
Supply Current 3 RF OFF, Vpp=2.8 V, Vc1.=0 V Ibps MA - 0.1 3.0
Supply Current 4 RF OFF, VDD=1 .8 V, VCT|_=0 V |DD4 }JA - 0.1 3.0
Control Current Veri=1.8V leTL A - 5.0 12.0
F. ELECTRICAL CHARACTERISTICS 2 (RF):
(General conditions: Vop=2.8 V, Ve1.=1.8 V, fre=1176.45 MHz, 1164~1189, Ta=+25 °C, Zs=2=50 ohm, with
application circuit)
Parameters Description Symbol Unit Min. Typ. | Max.
Small Signal Gain f=1176.45MHz (GPS)
(GPS) Exclude PCB, Connector GainGPS1 dB 17 18 -
Losses(0.17 dB)
Noise Figure f=1176.45 MHz (GPS) Exclude )
(GPS) PCB,Connector Losses (0.09 dB) NFGPST dB 1.85 2
Input Power at 1dB
Gain, Compression | f=1176.45 MHz P-1dB(IN)1 | dBm - -9.8 -
Point
f1=1176.45 MHz,
Input 3rd Order £2=f1 +/-1 MHz, P31 | dBm i 15 ;
Intercept Point
Pin=-30 dBm
D f=704 to 915 MHz,
Low Band Rejection relative to 1176.45 MHz BR_L1 dBc 42 50 -
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GPS, GNS, BeiDou | =199 to 1606 MHz, 8r o1 | daBe | 45 o ]
Rejection relative to 1176.45 MHz -

High Band f=1710 to 1980 MHz,

Rejection relative to 1176.45 MHz BR_H dBc | 52 65 -
WLAN Band f=2400 to 2500 MHz, BR W dBc 50 56 ]
Rejection relative to 1176.45 MHz -

gp'g') Retumn Loss | 147645 MHz (GPS L5) RLIGPS | dB 9 11.5 -
RF OUT Return _

Loss(GPS) f=1176.45 MHz (GPS L5) RLoGPS dB 9 13 -
Group Delay Time | 1164 15 1189 MHz (GPS L5) GDTGLN1 | ns i 7 20
Deviation
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ELECTRICAL CHARACTERISTICS 3 (RF):

(General conditions: Vop=1.8 V, Ver.=1.8 V, fre=1176.45 MHz, 1164 to 1189, Ta=+25 °C, Zs=Z,=50 ohm, with

application circuit)

Parameters Description Symbol | Unit Min. Typ. | Max.
. . f=1176.45MHz (GPS) .

(SngaSII)S|gnaI Gain Exclude PCB, Connector Ga|n1GPS dB 16.5 17.5 -

Losses(0.17 dB)
Noise Figure f=1176.45 MHz (GPS) Exclude )
(GPS) PCB,Connector Losses (0.09 dB) NFGPST dB 2 22
Input Power at 1dB
Gain, Compression | f=1176.45 MHz P'1d,:3(IN) dBm - 9.8 -
Point

f1=1176.45 MHz,
Input 3rd Order | ¢4 4/ 1 MHz, P31 | dBm | - 15 ;
Intercept Point

Pin=-30 dBm

I f=704 to 915 MHz,
Low Band Rejection relative to 1176.45 MHz BR_L1 dBc 42 50 -
- f=1559 to 1606 MHz
GPS, GNS, BeiDou :
Rejection relative to 1176.45 MHz BR_G1 dBe 45 51 )
High Band f=1710 to 1980 MHz,
Rejection relative to 1176.45 MHz BR_H dBe 52 65 -
WLAN Band f=2400 to 2500 MHz, BR W dBe 50 56 ]
Rejection relative to 1176.45 MHz -
(RGFP'S) Retumn Loss | 147645 MHz (GPS L5) RLIGPS | dB | 85 11 -
RF OUT Return _
Loss(GPS) f=1176.45 MHz (GPS L5) RLoGPS dB 8.5 12.5 -
grO‘.Jp.De'ay Time | t-1164 to 1189 MHz (GPS L5) GDTGLN | ns i 7 20
eviation
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FREQUENCY CHARACTERISTICS 1:

(Conditions: Vbp=2.8 V, Vct.=1.8 V, Ta=25 °C, Zs=2Z=50 ohm, with application circuit.)

Transfer function:

S$21 response (span: 300 MHz)

P 5z Log Mag 10.00dEf Ref -10.00dE [Fz]
40.00
1 1.1640000 GHz 15.509 dB
7 1.1784500 GHz 15.751 dE
»3 1.1890000 GHz 1%.322 dB
30.00
E]
z0.00
T %
10.00
0.000
10,00 | o
-20.00
-30.00
-40.00
-C0.00
-&0,00 =
[1" Center 1,17645 GHz IFEW 3 kHz Span 300 MHz (=0 e
S21 response(span: 3 GHz)
MIEE 571 Log Mag 10.00d8/ Ref —10.00d4B [F2]
40.00
1 1.1765000 GHz 18.700 dB
? 91500000 MHz -26.509 dE
3 1,5590000 GHz -25.612 4
I0.00 |4 1.7100000 GHz -55.455 dB
»S  2.5000000 GHz -48.565 dF
20.00
%
10.00
0.000
-10.00 o
-20.00
-30.00
-40.00 3
c il
-S0.00
~50.00 1ot
- F Y
[1 Stan 100 MHz IFEM 3 kHz Stop 3 GHz [0 N
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Group Delay

P 521 Delay 10.00ns/ Ref 20.00ns [F2 Smol
70.00n

1640000 GHz 20,286 ns
1764800 GHz  17.610 ns

1
2
2 1220000 GHz 22,465 ns

e

=
&0, 00n

S0.00R

40.00n

20,000

20.00n M )
10.00n
0.000 b
-101.00n

-20.00nR

-30.00n =
[1 Canter 1,17645 GHz IFEW = kHz Span 100 MHz =0 R
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Reflection functions:
S$11 VSWR

pIEE 511 SWR 1.000 Ref 1.000 [Fz)
11.00

1 1.1&40000 GHz 1.1835
2 1.17e4500 GgHz 1.7654
=2 1.18%0000 GHz 1.321E53
10.00

S.000

2.000

7000

&.000

S.000

4.000

F.000

2.000

H

1.000

1 Genter 117645 GHz

FiN F
IFEW 2 kHz

Span 200 MHz

S22 VSWR

MIGE Szz oWk 1.000/ Ref 1.000 [Fz)
11.00

1 1.1540000 GHz 1.53287
2 L.17e4500 GHz  1.4273
=3 1.1530000 GHz 1.5600
10.00

S.000

1

"

1.000
1 Genter 1,17645 GHz

IFEW =2 kHz

4
Span 300 MH: TN
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S$11 Smith Chart

1 1.1&40000 GH=
2 1.1754500 GHz

P 511 Smith (R+3s) Scale 1.0000 [Fz]

£0.237 0 .
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Span 300 MHz [E=0 B

S22 Smith Chart
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2 1.1764500 GHz
=2 1.1830000 GHz
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F
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S11 Return

Loss

-20

-25

-30

-3t

=L.0oo

-10.

00

.00

.00

.00

.00

00

00

-50.
1 Center 1,17645 GHz IFEMW 3 kHz

PIEB 511 Log Mag ©.000dES Ref -25.00dE [Fz)
0.000

ulu]

ulu]

. H .
2 11764500 gHz -11.117 dE
=3 1.1890000 GHz -17.275 dB

Span 300 MHz [E=0 EE

S22 Return Loss

-10

=20

-2t

=20

-3t

-50

-5.000
.00
.00
.00
.00 ¥
.00
.00
.00
.00

.00

MIEE =22 Log Mag G.000dE/ Ref -25.00dB [F2)
0.000

1 1.1540000 GHz -132.447 dB
2 1.1764500 gHz -14.11& dE
=3 1.1820000 gHz -12.195 de

1

1 Center 1,17645 GHz IFEW 2 kHz

Span 300 MHz [Z=4 BT
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G. MEASUREMENT CIRCUIT:

Index mark =
Vo YOO GND LM&GLT RE OUT
ﬁ— 1 5| 8 @
[
H 1
VETL LMt
o—9 A —|| 7
e
o Pre—Filter il
Ly Wy
I 3 e 6
L1
PralM GO GND
RE I
® - 10 5 H
Top View
Parts 1D Manufacture Value
L1 Murata LQW15AN_00 Series 27nH
C1 Murata GRMO03 Series 1000pF
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H. PACKAGE OUTLINE:

P
UNIT: mm 150201
Top View <4 <3 > 1>
=
H <105 <>
<a» by <7> <8>
140 typ.
Side View B
w il
g 3 L 4
e H =
- & <
S TY
1.1/
039
Bottom View <> g B> cdy
¥ 0,20 0.57
o m
M~ = < 4
=] < .
i o
=
C:[::I
<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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. OUTLINE DRAWING:

o : Year/Month Code (Follow the table)

YEAR/Month | 1 2 3 4 5 6 7 8 9 10 11 12
2021 A B C D E F G H J K L M
2022 N P Q R S T U \'/ w X Y V4
2023 a b c d e f g h j k | m
2024 n p q r s t u \' w X y z
2025 A B C D E F G H J K L M
2026 N P Q| R|S | T | U]V | W]|X Y Z
2027 a b c d e f q h i k I m
2028 n p d r s t u v w X y z

J. PIN CONFIGURATION:

Index mark =
T
VDD Yoo GHD J LMBOUT RF OUT
1 G| 8 @
I
Hi TRUTH TABLE
VETL LMAIN
| ‘H’=VcrL(H), “L"=VcerL(L)
T2 <G 7 VCTL Mode
H Active mode
GHD Pre_l_—”ter PreClT L Stand'by mOde
E £ 6
L1
RE N FrelH GND MO
4 10 5 Hn
Top View
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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 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
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.

K. EVALUATION BOARD:

O Q
00O

Aooo
o000
oo

0o ( )
oo oo
oo oo
oo oo
7] L. v

O O

o

o0 00000

L0 00

EN
O
o
o
O
O
o

O
<
O

L0 00

o 5]

°© ® 65, 0 © PCB

OQ © 6 o o6 © O Qo Substrate: TLX-9
Thickness: 0.12 mm

9]
° 2 G1511 = ° QJ Microstrip line width: 0.322 mm(Zs=50 Q)

Size: 14.0 mm x 14.0 mm
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<PCB LAYOUT GUIDELINE>

® ®

®
‘/)f :.
® o

PKG Outline

@ GND Via Hole
Diameter(111= 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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L. RECOMMENDED FOOTPRINT PATTERN:

PKG: 1.5 mm x 1.1 mm - Land
Pin pitch: 0.39 mm 2 : Mask (Open area) *Metal mask thickness: 100 pm

| | : Resist (Open area)

- 1.5 PKG Line o
0.39 0.39 0.39
V/ vy I - L L2 ! ‘
| 5 YN ™
: KA o | 0| §
‘ 0.77 | B 0.5 | ~
| 1 ] ¢
TR AR AR ‘7 T —
ol ////Z/////f////? ;7 //////////////j/ ! -
AWK || | :
| — I zE— -
‘ ] 7R | %% 7 FoA ! | 8;
/ ) / . < / //
| @ I // %Z //// /////// I - -
98! J 5 //// 4 < pd ’
S| S % % 7 % -
. Inﬁéﬁ-—té%ﬂ'—m/z/%jr—'\t‘ i\ !
0.2 0.c4
L . A
0.3 4
0.7732
o 0.3c5 o
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M. PACKING SPECIFICATION:

(Please refer to FR-75D10 for packing quantity)

20

R

S178.0¢1 0

2130£02
@62 D210
a72041.0

/ Bdis
SEE DETAIL'B"

| |, 17 Rat
DETAIL A" DETAIL "B"

2.TAPE DIMENSION

L 0.220.05 4,020,1

=
.H
200,05 #1.55+0,05 ok
| / 1 i
J
—“+ + +
e 4 @& o 6 g
S =
I
) -8 B
5 ) 1
[
™
al 4,001 ®1.0
[un]
oy P L4701
Ht Direction of Feed
5! >
1l
|
M)
]
a
¥
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N. RECOMMENDED REFLOW PROFILE:

* Recommended reflow soldering procedure

260°C
230°C
220°C
180°C
150°C

Room Temp.

AN RN PR RN S N 5 >

a:Temperature ramping rate  : 1 to 4°C/s
b: Pre-heating temperature 2150 to 180°C

time 60 1o 1208
c:Temperature ramp rate 1 to 4°Cls
d:220°C or higher time - Shorter than GUs
e:230°C or higher time : Shorter than 40s
f: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.

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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