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T, LEiE -40 150 °C
Tstg A7 43 -55 150 °C
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5.5 BSR4 - GPS L1 #iE

MR Tao=27°C , Vo = 2.5V, f=1575MHz (L1 $iEt ) , HEIRBAST (Zs) = fi#kfipt (Z) =50Q , FHHM ALK 50Q , H
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S22 A T A P = - 27dBm. Vgc = 1.8V to 3.3V -15.3 dB
S Gl L] P = - 27dBm. Vg = 1.8V to 3.3V -425 dB
Ve = 1.8V 132
IP1dB |\ 1dB JE4 ETHh Voo =2V 7 dBm
Ve = 2.5V 147  -102
Vee > 2.5V -10.2
Voo = 1.8V -14.4
N 1dB JE% A fiam = 850MHz , Pyam = - 20dBm dBm
Vee = 2.5V -10.7
Vee = 1.8V 138
BN 1dB JE% A fiam = 1850MHz , Pyay = - 20dBm dBm
Vee = 2.5V -10.8
11P3 AN = Py = - 25dBm/F#i Vee =1.8V -5.5 dBm
B S5MHz -4 (8] b Vee = 2V 5.4
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BERSH
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Vee = 3.3V, Tt 3.2 4.6 7| mA
Vee = 1.8V, ThtHi 83 106
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B b 12 1) 2 51
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Vi RS TPNGENES W0, Voo = 1.8V & 3.3V 04| V
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5.6 FS 5 - GPS L5 M1 L2 #iBk

%N Ta=27°C, Vec =25V, f=1176MHz ( L5 St ) , HIFBHHT (Zs) = MEPFHPL (Z) =50Q , FHHMAILE 50Q , H
o L1 = 11nH (0402DC-11NXGRW) H. C1 = 10pF (GJM1555C1H100JB01) , BAE K 6-2 F i AN B E | M\ 1
288 C1 ff iR RFOUT SIS XN ( BrAERF R )

BK \ Wk | mME mmE mAE| B4
SHRIERE
TRz 1165 1176 1320 MHz
Gp IMET T FR I Voo = 1.8V £ 3.3V, Py = - 27dBm 16.5 dB
NF I P 2L Ve = 1.8V & 3.3V 0.8 dB
S11 LIPNEIN Tk Pin= -27dBm. Vcc = 1.8V to 3.3V -12.9 dB
S22 i H B e A RE P = -27dBm. V¢c = 1.8V to 3.3V 9 dB
Sz S 1A B B Pin= -27dBm. Vce = 1.8V to 3.3V -43.6 dB
Vee = 1.8V -13.4
IP1dB  |#ii X\ 1dB 45 A T4 2% Vee =2V 12 dBm
Vee = 2.5V -10.6
P3| 4 P A =B :,'\’;;Z ;;dggl g e \\;ZZ ;;/V -6;; dBm
K Rollett £ 5 = &% 1
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5.7 #AR:E - GPS L1 #Ek

%N Ta=27°C , Vec = 2.5V, f=1575MHz (L1 4Bt ) , HIEBEPL (Zs) = SEFHPL (Z) =50Q , HIAILHL 50Q , HA L1
= 8.2nH (0402DC-8N2XGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A K 6-2 th i AN A B B | SN SRH FA os
C1 i Hiu i RFOUT ST RN |, R BB E ( BRIEA G U )

19 0
— VCC =1.8V -1
18 — Vec =2V -2
—— Vcc =3.3V -3
17 . N 2
16 [/ 5 ~
15 AN 5> -~
A AN g 7PN =
~ 14 A ) N, ,/
S AN T 3 N\ /
» 13 AN [ N
N\ -10
12 N 11 \\
AN 12 N P
y4
11 -13 7 — Vcc=1.8V
0 -14 — Vec =2V
-15 — VCC =3.3V
9 -16
1050 1200 1350 1500 1650 1800 1950 2100 1050 1200 1350 1500 1650 1800 1950 2100
Frequency (MHz) Frequency (MHz)
PIN = -27dBm PlN = -27dBm
5-1. A Ve TEHE R T3S (S21) Al 5-2. A Voo W IIHIN EIBERAE (S11)
-30 0
h— VCC =18V
— Vce =2V -5
—— Vcc = 3.3V AN
35 -10 N
15 N 4
@ o % -20 \\ // \
< 40 — = — N
& = N 25 A /
» A n NI/
P \
7 -30 \
45 | 35 \
7 — V=18V \J
’ -40 [ — Voo =2V V
— VCC =3.3vV
-50 -45
1050 1200 1350 1500 1650 1800 1950 2100 1050 1200 1350 1500 1650 1800 1950 2100
Frequency (MHz) Frequency (MHz)
PIN = -27dBm PlN = -27dBm
Bl 5-3. A Ve EE WK RIS (S12) & 5-4. BEA Voo P I B B3 (S522)
1.8 -9
_— V(;C =1.8V
17 e VCC =2V
1.6 | — Vge=3.3V -10
15 / =
T
14 7 1 ,/ ]
—~ 13 M nEJ /
g 5 Y
g 1.2 o 12 /
Z 11 ,_ 2 /
o
1 A K] /
)
0.9 \v — -40°C
0.8 -14 — é;g
0.7 —— 125°C
0.6 -15
1050 1200 1350 1500 1650 1800 1950 1.8 2 2.2 2.4 26 2.8 3 3.2 3.4
Frequency (MHz) Vee (V)
F 5-5. 84 Ve TEE A H NF F 5-6. BMEFETEEN IP1dB 5 Ve KRR
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5.7 A - GPS L1 B (%)
%At)9 Tp=27°C , Voo = 2.5V, f= 1575MHz

(L1 BB ), AURRHAT (Zs) = #ORBHAT (Z) =50Q , MIAILEE 50Q , b L1

= 8.2nH (0402DC-8N2XGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A & 6-2 t i AN A B B | SN A o
C1 i Hiu i RFOUT SIC AN |, R BRiEE ( BRIER G U )

19 0
T -40°C -1
18 — 27°C 2
17 // — N — 85°C -3
. S < — 125°C 4 —
v/ AN -5 N =
—~ 15 / NN e N
o / AN o 7 Z
2 uls AN 2 3 N v
S / AN T 9 AN Y,
0 43 SN » \
N\ -10 \
12 R - A //
N -12 AN Y4 -40°C
1" AN -13 — 27°C
10 N s — o
- — 125°C
9 AN -16
1050 1200 1350 1500 1650 1800 1950 2100 1050 1200 1350 1500 1650 1800 1950 2100
Frequency (MHz) Frequency (MHz)
Vec =18V, Py = -27dBm Vec =18V, Py= -27dBm
[l 5-7. BEANE EEVEE AN Th R I 25 (S21) El 5-8. B MEFETE Y BN EIBARAE (S11)
-30 0 I
—40°C
— 27°C -5 |\
— 85°C
-35 — 125°C 10—
4|L 15 ANN o~
o o 7
s = s 20 N4 N
~ 40 N \\72 \\NSP74
Z ~ & 2 Y/ \
) Y, \
7 -30
45— - -40°C \/
B o7ec Ly
V -40 | — 85°C
— 125°C
-50 -45
1050 1200 1350 1500 1650 1800 1950 2100 1050 1200 1350 1500 1650 1800 1950 2100
Frequency (MHz) Frequency (MHz)
VCC =18V , PIN = -27dBm VCC =18V , PIN = -27dBm
& 5-9. AR VEE A KRS (512) B 5-10. BEANE VT EE P o e BB (S22)
0 6
—40°C
-1 — 27C 4 T
2 — 85°C 2 ==
— 125°C A
z 0 %%
@ %%
a 4 — 2 7177
- 5 E 4 /4
% | 1] % //
- -6 o 6 e
3 a V|
@ 7 -8 7
£ 3 -10 z
74 -40°C
-9 \<— 12 // — 27°C
~ 7 — 85°C
-10 14 — 125°C
-11 -16
-35 -33 -31 -29 -27 -25 -23 -21 -19 -17 -15 -30 -27 -24 -21 -18 -15 -12 -9 -6 -3 0
Pin Per Tone (dBm) Pin (dBm)
Vee = 1.8V, SMHz 2% Ak Voo = 1.8V
E 5-11. BAMBEEEENTR IP3 5MATIR (Pin) FIRA & 5-12. BMMRETEH AR ETE (Po) SRMAIIE (Py) MKIKER
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5.7 A - GPS L1 B (%)

%A Ta=27°C , Voc = 2.5V, f=1575MHz ( L1 4B ) , MK (Zs) = 1 #kBEPL (Z) =50Q , ALK 50Q , Hrh L1
= 8.2nH (0402DC-8N2XGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A & 6-2 t i AN A B B | SN A o
C1 i Hiu i RFOUT SIC AN |, R BRiEE ( BRIER G U )

20 0
-40°C -1
I -— — 27°C -2
18 —_— — 85°C 3
17 — 125°C -4 .=
1 A = 5 ==
@ 15 Z AN g o \\ ~]
CIN 7874 NG 2 TN 74
7 Ay c 8 N\ 7
& 13p/ N N AN
12 B— 1 N\ 7
11 \\ 12 N 7/ —40°C
10 NN -13 — 27°C
N 14 — 85°C
K A -15 — 125°C
8 -16
1050 1200 1350 1500 1650 1800 1950 2100 1050 1200 1350 1500 1650 1800 1950 2100
Frequency (MHz) Frequency (MHz)
Vee =3.3V, Py = -27dBm Vee =3.3V, Py= -27dBm
B 5-13. MR B H P9 I Th g 25 (S21) ] 5-14. B MR BV P BRI\ B R (S11)
-30 0I
—40°C
— 27°C -5 |\
— 85°C
-35 — 125°C =10 [
I -15 N\ —
2 -40 T | g 2 \\ a
o N 25 \ 7 \ r4
» s n \ A\ NtV 4
V. N\
p -30 \
-45 > = 235 -40°C \
— 27°C y
-40 | — 85°C \/
— 125°C !
-50 -45
1050 1200 1350 1500 1650 1800 1950 2100 1050 1200 1350 1500 1650 1800 1950 2100
Frequency (MHz) Frequency (MHz)
VCC =3.3V, PIN = -27dBm VCC =3.3V, PIN = -27dBm
K 5-15. BRMEEEEARKRNEE (812) ] 5-16. /MR RV FE A F e H (BT 4R (S22)
0 8
—40°C ‘ ‘ 6 —40°C
1 — 27°C I 4 — 27°C T L
| — 85°C — 85°C < =
2| — 125°¢ 2| — 125°C pdlisa
E -3 0 /] %
g . LA _ 5%
- H s g 2 74
£ 5 1 S 4
2 T S 6 Z
g 6 - I/
m
£ 7 \ \ -8 /
. \ -10
) 12
Y
-9 ‘ < -14
-10 -16
36 -33 -31 -29 -27 -26 -23 -21 -19 -17 -15 -30 -27 -24 -219 -18 -15 -12 -9 -6 -3 0
Pin Per Tone (dBm) Pin (dBm)
VCC =3.3V , 5MHz %?Lﬁlm B% VCC =3.3V
B 5-17. BMREEE NN IP3 5HATIER (P) RIXRER & 5-18. TR W W IR (Po) GMAIIE (Pin) FIEIXR
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5.7 A - GPS L1 B (%)

KR Ta=27°C , Voc =25V, f=1575MHz ( L1 4B ) , HIEFEPL (Zs) = Fudifibt (Z) =50Q , HAULEL 50Q , HH L1
= 8.2nH (0402DC-8N2XGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A & 6-2 t i AN A B B | SN A o
C1 i Hiu i RFOUT SIC AN |, R BRiEE ( BRIER G U )

-12
o | — IM3L, Vge = 1.8V ]
18 — IM3L, VCC =2V - ~{
-24 IM3L, Ve = 3.3V i
30|-- IM3H,Vee=1.8v L
3| IM3H, Vee = 2V A7
- IM3H, V¢ = 3.3V 7 7
= 7
£ -42 -
[a) 7z
T 48 2
S s Lz
-60 T
-66 P
72 “
-78 =
-84 L

-35 -33 -31 -29 -27 -25 -23 -21 -19 -17 -15
P\n Per Tone (dBm)

5MHz % Ak

& 5-19. B Ve TEE R IM3 SHATIE (P FIKIXHR

-1 _— VCC =1.8V
h— VCC =2V
2| — vge =33V

Out-of-Band 11P3, 1IP300g (dBm)
&
P

-10
-11

-12
-35 -33 -31 -29 -27 -25 -23 -219 -19 -17 -15
P\n Per Tone (dBm)

f1 =1713MHz , f2 = 1851MHz

5-20. BN Voo BRSPS 5HIATIZE (P RIKAR

18| = IM3L, Vee = 1.8V
24| = M3L, Ve = 2v
— |M3|_, VCC =3.3v

N

\‘
©
\

-35 -33 -31 -29 -27 -25 -23 -21 -19 -17 -15
Pin Per Tone (dBm)

f1 =1713MHz , f2 = 1851MHz

& 5-21. B4 Ve SWHEINHSH IM3 SEAZIE (P) FIRIRA

12
18 IM3L, ~40°C =
4| — M3L, 27°C )
30| — 3L 85°C )4
30— Im3L, 125°C /

-36 V4

-42
-48
-54
-60
-66
-72
-78
84 L
.90 24
-96

-3 -33 -31 -29 -27 -25 -23 -21 -19 -17 -15

Pin Per Tone (dBm)

Vee =2V, f1 =1713MHz. f2 =1851MHz

IM3008 (dBm)

& 5-22. BMREIEE A IM3 SRATIE (Py) WKXR

y
13 f
1.2 ///
///
1.1 b7
) A
a‘ !
2 7
w L
z 7
0.9 7
2 — f=1565MHz
0.8 = —— f=1575MHz
f= 1585MHz
0.7 = i —— f=1595MHz
—— f=1605MHz
0.6

40 25 10 5 20 35 50 65 80 95 110 125
Temperature (°C)

VCC =2V

&l 5-23. BANARWE N NF 5RERFKHR

& 5-24. BN THRBIERNEE (fiam) W NF STFIRBIIE (P jam) HE

8

_— fJAM = 850MHz
7 | — fiam = 1850MHz

6 /

NF (dB)
N

NN

N

-40 -35 -30 -25 -20 -15 -10 -5
Pjam (dBm)

VCC =3.3V

ES
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5.7 A - GPS L1 B (%)

%N Ta=27°C , Vec = 2.5V, f=1575MHz (L1 4Bt ) , HIEBEPL (Zs) = SEFHPL (Z) =50Q , HIAILHL 50Q , HA L1
= 8.2nH (0402DC-8N2XGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A & 6-2 t i AN A B B | SN A o
C1 i Hiu i RFOUT SIC AN |, R BRiEE ( BRIER G U )

-9 -9
-10 -10
| —
11 — 11 Vsl
— _ V: . i =
& -12 )74 & 12
S S i
% 13 % 13 /
7 /74
14 14 //
/ ~40°C / —40°C
— 27°C — 27°C
=15 — 85°C -15 — 85°C
— 125°C — 125°C
-16 -16
1.8 2 2.2 24 2.6 2.8 3 3.2 3.4 1.8 2 2.2 2.4 2.6 2.8 3 3.2 34
Vee (V) Vee (V)
fJAM = 850MHz y PJAM = -20dBm fJAM = 1850MHz , PJAM = -20dBm
B 5-25. FTHRBBEMEENEPN IP1dB 5 Ve FIFXRA & 5-26. HTMABBEMEKEHEEN IP1dB 5 Ve FIFIRA
8 8
6 L] —40°C
4 7 — 27°C
= — 85°C
2 L4 = — 125°C
0 Zal 6
g -2 7 < [~
oS -4 Eg —
o
© -6 % s
8 I —— fjam = 850MHz, Ve = 1.8V 4
LA — fJAM = 850MHz, Vcc =2V
-10 fam = 850MHz, Vcc = 3.3V
12 7/ — - fjam = 1850MHz, Ve = 1.8V 3
14 — = fjam = 1850MHz, V¢ = 2V
- fJAM = 1850MHz, VCC =3.3V
-16 2
30 -27 -24 -219 -18 -15 -12 -9 -6 -3 0 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4
Pin (dBm) Vee (V)
Py = - 35dBm
B 5-27. BANTHRBA Ve WENEIHITHE (Po) EMAIIZE (Py) H B 5-28. EANMRFETEN lcc 5 Vec HIKIRAR
KRR
24 18 7
23 — Gp,Vcc=1.8V — = Icc, Vec = 1.8V |17 — Vcc =1.8V
22 — Gp,Vcc =2V — - Icc, Ve =2V 16 — Vce =2V
21 Gp, Vcc = 3.3V lcc, Vec =3.3V | 15 — Ve = 3.3V
20 14 6
19 13
m 18 12
S 47 — 1< < L —]
S 16 b 10 E €5 L
- CNON "1 — O o ot
§ " T .‘\i\' X E=E PO =
13 S \§ <17 =
12 e AN 4
L) . — — NN 5 =
10 4
9 3
8 2 3
-30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 40 -25 -10 5 20 35 50 65 80 95 110 125
Pin (dBm) Temperature (°C)
PlN = - 35dBm
Bl 5-29. A~ Vo FEEIN A Icc 5 Py AIIRER & 5-30. A Ve SERIN Icc SRERBIRER
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5.8 BLAVESE - GPS L5 1 L2 #iEk

%M Ta=27°C , Vo = 2.5V, f=1176MHz ( L5 Sl ) , HIRFHT (Zs) = 7 EBHDL (Z) =50Q , FIAULAL 50Q , Hr L1
= 11nH (0402DC-11NXGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A Kl 6-2 t i AN A LG B | f NS i fe 25 o
C1 A i) RFOUT BIIE RN , FRIASTEE ( BRIERD B U )

18 T T 0
— VCC =1.8V -1
17 PN — Vea=2V -2
\\ —— Vgc = 3.3V -3
16 S -4
AN 5

N

15 N -6
@ / AN T 7N
A A A N )4
5 / \ = SN /

* / * AN
13 -10
/ -1 N
12 N\ -12 N\ VA
A\ A
\ -13 — VCC =1.8V
1 \ -14 — Ve =2V
-15 — VCC =3.3V
10 -16
950 1100 1250 1400 1550 1700 1850 950 1100 1250 1400 1550 1700 1850
Frequency (MHz) Frequency (MHz)
PIN = -27dBm PlN = -27dBm
&l 5-31. B Ve YEH N AT (S21) & 5-32. A Ve W HIRIA BIBHRAE (S11)

-36 0

-37 h— Vcc =18V — Vcc =1.8V

B — Vec =2V Y — Vee=2V

38 5 ~

-39 —— Vcc = 3.3V N —— Vcc =3.3V

~N

-40 -10 AN

-41
% -42 g -15 \

] -43 N = \\
o -44 7 & -20 N
45 A N
-46 / 25 N\
P4 N

-47 /

-48 -30

-49

-50 -35

950 1100 1250 1400 1550 1700 1850 950 1100 1250 1400 1550 1700 1850
Frequency (MHz) Frequency (MHz)
PIN = -27dBm PlN = -27dBm
Al 5-33. B Ve RN KRGS (S12) &l 5-34. B Ve W IR EIBERFE (S22)
2.2 -9
21| =—— Vcc =18V
2|— Vec=2V
19| — Voc =33V ’,/ -10
1.8 7
1.7 7 1 —| —
18 7/ g =T |
8 12 A 2 12 Vi
% 13 ,/ g %

12 ~ & /

1.1 B 7/

T — -40°C
0.9 - 14 — 27°C
0.8 — 85°C
0.7 — 125°C
0.6 -15

950 1100 1250 1400 1550 1700 1850 1.8 2 22 24 26 28 3 3.2 34

Frequency (MHz) Vee (V)
& 5-35. B/ Ve EHINM NF & 5-36. B MEEEE P IP1dB 5 Ve MR R
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5.8 MLAVESE - GPS L5 M1 L2 #iEk (

%)

%M Ta=27°C , Ve =2.5V, f=1176MHz ( L5 #ilB ) , HIRFHT (Zs) = M FBHDL (Z) =50Q , FIAULAL 50Q , Hr L1
= 11nH (0402DC-11NXGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A Kl 6-2 t iR ANAd A B | i\ i f 2 o
C1 A i) RFOUT BIIE RN , PRI STiEE ( BRIER B U )

20 0
—-40°C -1
I — 27°C -2
18 — 85°C 3
17 — 125°C -4
16 Z NS 5
// N 6
o 15 ™ o 7\
2 7 N 2 5 \\ pd
& 13 5 9 \\ /
wW/ -10
74 | -11
11 AN \ -12 A / ~40°C
10 -13 — 27°C
14 — 85°C
9 15 — 125°C
8 -16
950 1100 1250 1400 1550 1700 1850 950 1100 1250 1400 1550 1700 1850
Frequency (MHz) Frequency (MHz)
Vec =18V, Py = -27dBm Vec =18V, Py= -27dBm
E 5-37. BMEEVEH AR (S21) & 5-38. BME FEVE HH Py BRI\ BT R (S11)
-34 0
-35 —40°C —40°C
-36 — 27°C 5y — 27°C
.37 — 85°C — 85°C
-38 — 125°C Q — 125°C
-39 -10 \
__ 40 . \
m 41 — o -15
S % S NS
n - -20 -
P a4 A @ 7 AN
45 -25 \
-46 # A\
7i
47 \
sl L -30
-49
-50 -35
950 1100 1250 1400 1550 1700 1850 950 1100 1250 1400 1550 1700 1850
Frequency (MHz) Frequency (MHz)
VCC =18V , PIN = -27dBm VCC =18V , PIN = -27dBm
K 5-39. BRMEEEEAKRNEE (S12) ] 5-40. BN RV B A B dan HY 1 B4R (S22)
0 6
—40°C
5 — 27°C 4
— 85°C 2 =
™ — 125°C o e
= 1A
& 4 _______’\ ) 1
e —
) = %
e T\ o 4 2
= -6 —— Z 6 2/
° — o - %74
& — [an 8 Y 7
: 8
£ N -10 VA
7/ -40°C
10 || 2|7 — 27°C
~= 1w — 85°C
— 125°C
-12 -16
36 -33 -31 -29 -27 -26 -23 -21 -19 -17 -15 -30 -27 -24 -219 -18 -15 -12 -9 -6 -3 0
Pin Per Tone (dBm) Pin (dBm)
Vee = 1.8V, BMHz T #3 [8] b Vee =1.8V
Bl 5-41. B MEETE A A IIP3 SHATIE (P FHXE [ 5-42. B MBS I THR (Po) SHAZIR (Pi) MEIXE
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5.8 UUHE - GPS L5 1 L2 #Et (4%)

%M Ta=27°C , Ve =2.5V, f=1176MHz ( L5 #ilB ) , HIRFHT (Zs) = M FBHDL (Z) =50Q , FIAULAL 50Q , Hr L1
= 11nH (0402DC-11NXGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A Kl 6-2 t iR ANAd A B | i\ i f 2 o
C1 A i) RFOUT BIIE RN , PRI STiEE ( BRIER B U )

18 T 0
| -40°C -1 -40°C
17 — 27°C 2| — 27C
/ — — 85°C 3| — 85°C
16 / — 125°C 4| — 125°C T
15 y A7 -g 4
i Y 94 AN il
S |z NAN S AN v 4
S 7/ AN = AN
» 12 /, NI (%] -9 \
;/ \\\ \\4 -10 N
" AN o \ /4
10 —~ 13 =74
9 N -14
-15
8 -16
950 1100 1250 1400 1550 1700 1850 950 1100 1250 1400 1550 1700 1850
Frequency (MHz) Frequency (MHz)
Vee =3.3V, Py = -27dBm Vee =3.3V, Py= -27dBm
E 5-43. %/MEEVEH AR (S21) & 5-44. BANE FEVEH Py BRI\ B BERE (S11)
-34 0
-35 —40°C —40°C
-36 — 27°C 5y — 27°C
37 — 85°C \ — 85°C
] — 125°C — 125°
gg 5 10 N 125°C
- A\
__ 40 —~
g« _—— g s \
o T o~ ~
5 4 § 20 N> N
44 ot N N
7.
-45 7 25 \
-46 # A
a7 A
sl -30
Y
-49
-50 -35
950 1100 1250 1400 1550 1700 1850 950 1100 1250 1400 1550 1700 1850
Frequency (MHz) Frequency (MHz)
VCC =3.3V, PIN = -27dBm VCC =3.3V, PIN = -27dBm
K 5-45. BRMEEEEAKRNEE (S12) B 5-46. BANE FEVEEE P o IEIBERAE (S22)
1 8
—40°C — 85°C 6 !
-1 — 27°C — 125°C ]
4 4P
3 2 afram
E g 0 474
g =5 ~] - P74
E 7 ] \ § 4 ////
E - \ 3 0554
8 -0 s D274
< - /
T \ -10 /5// _40°C
‘%: RPY Y — 27°C
-13 27 — 85°C
-14 — 125°C
-15 -16
35 -83 -31 -29 -27 -25 -23 -21 -19 -17 -15 -30 -27 -24 -219 -18 -15 -12 -9 -6 -3 0
Pin Per Tone (dBm) Pin (dBm)
Vee = 3.3V, 5MHz T #3 [8] b Vee = 3.3V
[ 5-47. SRR PER IP3 SMATIR (Py) FIER E 5-48. MR WRHIE (Po) SMATIE (Py) FHIXE
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5.8 UUHE - GPS L5 1 L2 #Et (4%)

FMN Tao=27°C , Voc =25V, f=1176MHz ( L5 S ) , HIEFHIT (Zs) = M #kBHPL (Z) =50Q , FIAILAL 50Q , FHr L1
= 11nH (0402DC-11NXGRW) H. C1 = 10pF (GJM1555C1H100JB01) , B A Kl 6-2 t iR ANAd A B | i\ i f 2 o
C1 A i) RFOUT BIIE RN , PRI STiEE ( BRIER B U )

-12 1.3 |
-18 7
o i 1.2
-24 o
-30 L 11
-36 Vi )
E -42 = —~
o B o
S 48 L 2 09
[a2) 7~ *
S 54 i z
60 = — IMBL, Ve = 1.8V 0.8 ~
/,/ i —— IM3L, V¢c = 2V — f=1.165GHz
66T 1 IM3L, Ve = 3.3V 07 — f=1.175GHz
o) P - = IM3H, Vcc = 1.8V —— f=1.185GHz
78 b £ - = IM3H, Vgc =2V 0.6 — f=1.195GHz
-78 IM3H, Voo = 3.3V | —— f=1.205GHz
-84 0.5
35 -33 -31 29 -27 -25 -23 21 -19 -17 -15 40 25 10 5 20 35 50 65 80 95 110 125
P\n Per Tone (dBm) Temperature (°C)
5MHz ¥ 18] b Vee =2V
E 5-49. BN Ve WE NN IM3 SHEIATIE (Pn) FIFISRR &l 5-50. BAMHREE P NF SEERRER
6 24 18
23 — Gp,Vecc=1.8V — = Icc, Vec = 1.8V | 17
4 22 — Gp.Voo=2V —-leaVeo=2V |16
2 V 21 Gp, Vcc = 3.3V lcc, Vec =3.3V | 15
. 20 14
4
0 19 13
- @‘ 18 12
& // - 17 — 11 E
s 4 i/ O 16 = =10 &
o / < 15 2NN 9 8
£ ) Ne N—F - - 4 — ©
o 6 £ © I N
4 o 14 . N 8
-8 A 13 . Z \\\ I
—~ 12 - N6
B 4 — Vec =18V Ll e e \\\\ 5
12 y — Vo =2V 10 4
L/ —— Ve = 3.3V 9 3
14 8 2
30 27 24 -21 18 15 12 -9 6 3 0 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6
Pin (dBm) Pin (dBm)
B 5-51. A Voo EENHEIHIIE (Po) SHMAIIE (Py) RIXR Kl 5-52. BN Vo R AR Ioc 55 Py BIRRHR
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6 40 B
6.1 MR

TRF3302-Q1 & —3k GNSS/GPS LNA , B4 GNSS/GPS s l GNSS 125 R Y |, It enkeE
L FHURITEE AR S5 1 & Fh TR B R iZas B — /MERESI I (EN) , TR 281 B T RE Wi, S Bhbgs
P, TR A A EL R OB PRI EEAS Voo HURHLE .

i 1.8V £ 3.3V H i EALHIE T | HAE 4.6mA KA YR HIR | Z28F T sEBl - 10.2dBm IP1dB. Z#s 4 K H
TR 1.3mm x 1mm. 6 £ WSON-FCRLF 13 | HA A3,

6.2 ThEE T HEIE

Vee  Ven

Bias

Input Output
RPN Match Match RFour

v

& 6-1. TRF3302-Q1 IhEE FHER
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6.3 REMEULEA

TRF3302-Q1 & —&X £ IhEE LNA , AIECEONEN G FRR T IR L ABUIR LA 5 GNSS S B VLA A RE , AT fd
B ONTEM 1165MHz 31| 1630MHz 1124~ GNSS 41 B 2 8] S BHL B8 A% 78 15

TRF3302-Q1 H. 75 4 5l 5 iy far DT AC Th g, D8 0k G 75 18 AN SR VT B o 48 B A 7 #: GNSS £ es , Mimdsb 7
BOM #3460 T &t 7 RT . BT B AN NTLHE fo vF R 36 HUAR 4 2R Ger e BRI AL 2R e . XU ILAD
(EZSRE 6-2) BUSIFFRA GNSS MiB#E/E. PUonfhIth (&S RE 6-3 ) nvr 2 MEBULEL LA /L NF.

GAIN F1 S11 [t fg .

6 5| WSON-FCRLF %3 ARy EMTH , RVE B 360 (AOI) H AL &R &, AW &5 i ol 5
Ve, TSR0 B B X SRR R SR H)E A . TRF3302-Q1 51 BIHES (1550 Kl 4-1 ) il 76 RFIN 3]
JE AT B S B ( VCC A1 GND ) LLAE RFOUT 5| i FEl 4 & EN A1 GND K4&FX PCB A J& Fl S A g
HEAT Ttk .

Vee  Ven
C1 Bias
o AALL ~ Output
utpu
RF Match RFour
Inductor, L1, value for GPS bands:
L1 =8.2nH (L1 band, 1575MHz) +

L1=11nH (L5/L2 bands, 1176/1227MHz)
E 6-2. TRF3302-Q1 #L &1 5 GNSS FE AL E

Vee  Ven

Bias c3
C1 L1 (Optional)

Output | |

RF .

N I_va\_ Match 1l RFour
Cc2 L2 L3

I + (Optional)

K 6-3. TRF3302-Q1 % %£ GNSS AL &

6.4 FIFoREE R

TRF3302-Q1 2A EN 51l , i AURZ 51 ISR s s ~r (3248 1) A ReR e SRS EW A , 35K EN S
EEPFE AL (25 0 ) . EN SIBIABERS , JF HAAZm i N v A4 e 8% AF IR %84T
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7 ML FSEHE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

TRF3302-Q1 & —#K Humim A K LNA. g8 H T GNSS ke fi &4 , LA GNSS H2ll#s 1) = i
. XSt R T %8s 0.8dB NF 5T BT L 4B GNSS R4 ~17dB W25 AL & M se ol ir) . 7E8
W R LR IE B GNSS R 28 il it B 48 i KOl 4R E BRI R 48, TRF3302-Q1 i 715 5 )35 GNSS #2lcas 2 /i
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Input matching, high Q inductor (most
important input match component): Placed
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Input matching network: Optional output matching
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to the device input pin possible to the device output pin
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TRF3302VBLRQ1 Active Production WSON-FCRLF 3000 | LARGE T&R Yes SELECTIVE Level-2-260C-1 YEAR -40 to 125 Q30
(VBL) | 6 NIPDAU (BOTTOM)

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TRF3302-Q1 :
o Catalog : TRF3302
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TRF3302VBLRQ1 WSON- VBL 6 3000 180.0 8.4 1.2 155 | 0.78 | 4.0 8.0 Q1

FCRLF
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TRF3302VBLRQ1 WSON-FCRLF VBL 6 3000 210.0 185.0 35.0
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PACKAGE OUTLINE
WSON-FCRLF - 0.7 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

VBLOOOG6A

PIN 1 INDEX AREA—

(| 0.1MIN
}
oo |
0.00 0.1) 4—] ~—
SECTION A-A
TYPICAL
0.7
06
(0.2) TYP

6X (0.13
( )T 5
T

= o O

0.25
6X0.15

PIN 11D !
45°X 0.1
( ) 6x 05 & [01D[C[A]B
0.3 0.050) [C

4230092/B 01/2025

NOTES:
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
VBLOOOGA WSON-FCRLF - 0.7 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

SEE SOLDER MASK

6X (0.6) DETAIL
6X (0.2) — F T

6
!

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 40X

0.05 MAX — 0.05 MIN
ALL AROUND ALL AROUND
/) METAL UNDER
METAL EDGE / SOLDER MASK

L~ |
J /
EXPOSED METAL T\ SOLDER MASK EXPOSED—" T T——SOLDER MASK
OPENING METAL |

NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4230092/B 01/2025

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
VBLOOOGA WSON-FCRLF - 0.7 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

6X (0.2) —
6
(R0.05) TYP !
SYMM
: ==
4% (0.4) |

SOLDER PASTE EXAMPLE
BASED ON 0.1 MM THICK STENCIL
SCALE: 40X

4230092/B 01/2025

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

:
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