ALM-3012
GNSS LNA-Filter Front-End Module
with optional Differential Outputs

Data Sheet

Description

Avago Technologies’ ALM-3012 is an ultra low-noise
GNSS (Global Navigation Satellite System) front-end
module that combines a low-noise amplifier (LNA) with
a GNSS FBAR post-LNA filter, supporting both GPS and
GLONASS operating in 1565 ~ 1606 MHz frequency range.
The module can be used both as a single-ended and
pre-matched differential outputs. The LNA uses Avago
Technologies’ proprietary GaAs Enhancement-mode
pHEMT process to achieve high gain with very low noise
figure and high linearity. Noise figure distribution is very
tightly controlled. A CMOS-compatible shutdown pin
is included either for turning the LNA on/off, or for
current adjustment. The integrated filter utilizes an Avago
Technologies’ leading-edge FBAR filter for exceptional
rejection at Cellular, DCS, PCS and WLAN band frequen-
cies. Bypass functionality with an external RF switch is
possible with separate RF switching.

The ALM-3012 is usable down to 1.8 V operation. It
achieves low noise figures and high gain even at 1.8V,
making it suitable for use in critical low power GNSS band
applications.
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Features

e Very Low Noise Figure: 0.97 dB typ.

e Exceptional Cell/DCS/PCS/WLAN-Band rejection

e Advanced GaAs E-pHEMT & FBAR Technology

e Shutdown current: < 1 uA

e CMOS compatible shutdown pin (SD)

e ESD:>3kVatRFin pin

e 0.90 mm typ. package thickness

e Adjustable bias current via single control voltage pin

e Small package dimension: 2.5(L) x 2.0(W) x 0.9(H) mm3
e Meets MSL3, Lead-free and halogen free

Specifications (Typical performance at 25° ()
At 1.575 GHz,Vdd =2.7V, Idd = 6.2 mA

e Gain=17.2dB

e NF=0.97dB

e |IP3=0dBm,IP1dB=-8 dBm

e S11=-8dB,S22=-13dB

e Rejection at 824 - 915 MHz: 73 dBc

e Rejection at 1710 - 1785 MHz: 64 dBc

e Rejection at 1850 — 1910 MHz: 72 dBc

e Rejection at 2400 - 2570 MHz: 74 dBc

Application
e GNSS Front-end Module

Attention: Observe precautions for
handling electrostatic sensitive devices.
ESD Machine Model = 50V

ESD Human Body Model = 250V

Refer to Avago Application Note AO04R:
Electrostatic Discharge, Damage and Control.
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Application Circuit (Differential output)
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Absolute Maximum Rating['! Ty=25° C Thermal Resistance
Symbol Parameter Units Absolute Maximum Thermal Resistance 3]
vdd Device Drain to Source Voltagel2l Vv 4.0 (Vdd=2.7V, Idd = 6.2 mA)
Idd Drain Current(2] mA 15 Oje=92°UW
Notes:

Pin,max CW RF Input Power dBm 15 1. Operation of this device in excess of any of

(Vdd =27V, Idd = 6.2 mA) these limits may cause permanent damage.
Paiss Total Power Dissipation] mw 60 2. Assuming DC quiescent conditions.

3. Thermal resistance measured using Infra-Red

T Junction Temperature °C 150 measurement technique.
Torg Storage Temperature °oC 65 to 150 4. Board (module belly) temperature Tg is 25° C.

Derate at 10.4 mW/°C for Tg > 144° C.



Electrical Specifications

Ta=25°C, Freq = 1.575 GHz and 1.6017 GHz, measured on differential output board as in Figure 12.

Table 1. Performance at Vdd =Vsd = 2.7V, Idd = 6.2 mA (R2 = 3.3 kOhm) nominal operating conditions

At 1.575 GHz At 1.6017 GHz

Symbol Parameter and Test Condition Unit Min. Typ. Max. Min. Typ. Max.

Passband Performance

Gl Gain dB 15 17.2 19 13 15.8 18

NFI2! Noise Figure dB - 097 14 - 1.08 15

IP1dB Input 1dB Compressed Power dBm - -8 - - -8 -

11P303!] Input 3rd Order Intercept Point dBm - 0 - - 0 -
(2-tone at Fc +/- 2.5MHz)

S11 Input Return Loss dB - -8 - - -8 -

S22 /533 Output Return Loss (RFOut+/RFOut-) dB - -13 - - -8 -

S12 Reverse Isolation dB - -30 - - -31 -

CMRR Common mode rejection ratio dB 25 32 - 25 33 -

Idd Supply DC current at Shutdown (SD) voltage  mA - 6.2 10 - - -
Vsd=2.7V

Ish Shutdown Current atVsd =0V UA - 0.5 - - - -

Out of Band Performance

B5/CDMA/GSM850/B8/  Worst-case relative to 1.575GHz within dBc 67 73.1 - - - -

GSM900 Rejection (824-915) MHz band, tested at 915 MHz

B3/GSM1700 Rejection Worst-case relative to 1.575GHz within dBc 50 63.5 - - - -
(1710-1785) MHz band, tested at 1710 MHz

B2/CDMA1900/ Worst-case relative to 1.575GHz within dBc 58 71.6 - - - -

GSM1900 Rejection (1850-1910) MHz band, tested at 1850 MHz

ISM/WiMax Rejection Worst-case relative to 1.575GHz within dBc 63 73.6 - - - -
(2400-2570) MHz band, tested at 2400 MHz

IP1dBg15MHz Input 1dB gain compression interferer dBm - -5 - - - -
signal level at 915 MHz

IP1dB1710MHz Input 1dB gain compression interferer dBm - -12 - - - -
signal level at 1710 MHz

IP1dB1850MHz Input 1dB gain compression interferer dBm - -8 - - - -
signal level at 1850 MHz

IP1dB2400MHz Input 1dB gain compression interferer dBm - 3 - - - -
signal level at 2400 MHz

OOB lIP2[4] Out of Band Input 2"d Order Intercept Point ~ dBm - 12 - - - -
(2-tone at 824.6 MHz and 2400 MHz)

OO0B IIP3[3] Out of Band Input 3'd Order Intercept Point ~ dBm - 23 - - - -
(2-tone at 1712.7 MHz and 1850 MHz)

H2788MH2Le! 2nd Harmonics of signal at 788 MHz dBm - -34 - - - -




Table 2. Performance at Vdd =Vsd = 1.8V, Idd = 4 mA (R2 = 2.2 kOhm) nominal operating conditions

At 1.575GHz
Symbol Parameter and Test Condition Units (Typ.)
Passhand Performance
G Gain dB 15.2
NF(2] Noise Figure dB 1.22
IP1dB Input 1dB Compressed Power dBm -11.5
11P33] Input 3'd Order Intercept Point (2-tone at Fc +/- 2.5 MHz) dBm -5
S11 Input Return Loss dB -7
S22 Output Return Loss dB -8
S12 Reverse Isolation dB -31
CMRR Common mode rejection ratio dB 31
Idd Supply DC current at Shutdown (SD) voltage Vsd = 2.7V mA 4
Ish Shutdown Current atVsd =0V uA 0.5
Out of Band Performance
B5/CDMA/GSM850/B8/  Worst-case relative to 1.575 GHz within dBc 74
GSM900 Rejection (824-915) MHz band, tested at 915 MHz
B3/GSM1700 Rejection Worst-case relative to 1.575 GHz within dBc 59
(1710-1785) MHz band, tested at 1710 MHz
B2/CDMA1900/ Worst-case relative to 1.575 GHz within dBc 80
GSM1900 Rejection (1850-1910) MHz band, tested at 1850 MHz
ISM / WiMax Rejection Worst-case relative to 1.575 GHz within dBc 82
(2400-2570) MHz band, tested at 2400 MHz
IP1dBg15MHz Input 1dB gain compression interferer signal level at 915 MHz dBm -5
IP1dB1710MHz Input 1dB gain compression interferer signal level at 1710 MHz dBm -12
IP1dB1850MHz Input 1dB gain compression interferer signal level at 1850 MHz dBm -9
IP1dB2400MHz Input 1dB gain compression interferer signal level at 2400 MHz dBm 2
OOB IIP2[4] Out of Band Input 2"d Order Intercept Point dBm 7
(2-tone at 824.6 MHz and 2400 MHz)
OO0B IIP3[5] Out of Band Input 3" Order Intercept Point dBm 23
(2-tone at 1712.7 MHz and 1850 MHz)
H2788MH2Le! 2nd Harmonics of signal at 788 MHz dBm -31
Notes:

1. Measured with differential outputs

S e

Losses from demoboard deembeded
1.575 GHz IIP3 test condition: Frp1 = 1572.5 MHz, Frra = 1577.5 MHz with input power of -20 dBm per tone measured at the worst case side band
OOB Input IP2 test condition: Input jammer tones: 824.6 MHz at -17 dBm and 2400 MHz at -40 dBm. Output IM2 tone at 1575.4 MHz
1.575 GHz IIP3 test condition: Fre1 = 1712.7 MHz, Frrz = 1850 MHz with input power of 10 dBm per tone measured at the worst case side band
H2 test condition: Input tone: 788 MHz at -17 dBm
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Circuit Symbol Size Description

L1 0402 5.6 nH Inductor (Taiyo Yuden HK10055N6S-T)

L2 0402 10 nH Inductor (Taiyo Yuden HK100510NJ-T)

L3 0402 22 nH Inductor (Taiyo Yuden HK100522NJ-T)

L4 0402 2.2 nH Inductor (Taiyo Yuden HK10052N25-T)

L5 0402 10 nH Inductor (Taiyo Yuden HK100510NJ-T)

(@ 0402 1.6 pF Capacitor (Murata GJM1555CTHTR6CB01D)
(o) 0402 100 pF Capacitor (Murata GRM1555C1H101JDOTE)
c3 0805 0.1 uF Capacitor (Murata GRM21BR71H104KAO1L)
(@) 0402 33 pF Capacitor (Murata GRM1555C1H330JZ01D)
C5 0402 6.8 pF Capacitor (Murata GJM1555CTH6R8DB01D)
R1 0402 12 Ohm Resistor (Rohm MCR01MZSJ120)

R2 0402 3.3 kOhm (KOA RK73B1ETTP332J)

R3 0402 0 Ohm (Kamaya RMC1/16S-JPTH)

Figure 1. Demoboard and application circuit components table for differential output
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Circuit Symbol Size Description

L1 0402 Not applicable

L2 0402 Not applicable

L3 0402 22 nH Inductor (Taiyo Yuden HK100522NJ-T)

L4 0402 2.2 nH Inductor (Taiyo Yuden HK10052N25-T)

L5 0402 10 nH Inductor (Taiyo Yuden HK100510NJ-T)

C1 0402 0 Ohm Resistor (Kamaya RMC1/16S-JPTH)

(o) 0402 Not applicable

c3 0805 0.1 uF Capacitor (Murata GRM21BR71H104KAO1L)
(@) 0402 33 pF Capacitor (Murata GRM1555C1H330JZ01D)
C5 0402 6.8 pF Capacitor (Murata GJM1555CTH6R8DB01D)
R1 0402 12 Ohm Resistor (Rohm MCR01MZSJ120)

R2 0402 3.3 kOhm Resistor (KOA RK73B1ETTP332)J)

R3 0402 0 Ohm Resistor (Kamaya RMC1/16S-JPTH)

Figure 2. Demoboard and application circuit components table for single-ended output (for illustration purposes, refer to application notes for data)
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Figure 3a. Application Circuit — Differential outputs
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Figure 3b. Application Circuit - Single-ended output

Notes:

The ALM-3012 can be operated with supply voltage (Vdd) from 1.8V to 3.6 V. Vsd can operate from 1V to Vdd.

RF input match is achieved by a single series inductor, L5. It is used to match the module for best NF and S11.

The differential outputs of the module are already pre-matched. Suggested matching components are shown as L1, L2, C1 and C2 for 100 ohm
differential load impedance. In practice, they may be tuned to match the RF GPS System on Chip (SoC) with a different input impedance, or an SoC
that is located a significant distance away from the module such that the phase shift of the transmission lines connecting the module and SoC are
not negligible.

Best noise performance is obtained using high-Q wirewound inductors. This circuit demonstrates that low noise figures are obtainable with
standard 0402 chip inductors.

C3 and C4 are bypass capacitors for RF and low frequency stability and linearity .

Bias control is achieved by either varying the Vsd voltage with/ without R2, or fixing the Vsd voltage to Vdd and adjusting R2 for the desired
current.

L3 and R1 isolates the demoboard from external disturbances during measurement. They are not needed in actual application. Likewise, C5
mitigate the effect of external noise pickup on the Vsd line. This component is not required in actual operation.



ALM-3012 Typical Performance Curves

Unless otherwise stated, all measurements are made with circuit of Figure 14a using demoboard of Figure 12 with
Vdd =2.7V,Idd =6.2 mA (R2 = 3.3 kOhm, Vsd = 2.7 V) at 25° C.

20 5.0 20 10
» N s
e — = e
] AW | B 25 0 0
‘° \/ / ' i Su.
20 | / 30 g 10 4~ \ AN~ s B
= -30 : ‘15 § = So I VR ~<d g
0 4 oz Sa ST 0 =
S 50 125 2 3 — g
-30 15 =
-60 | 150 & \ I ~ "5
70 —— Gain (dB) 7.5 40 vV Gain (dB) 20
-80 - = - Output RL (dB) | -20.0 S0 e Output RL (dB) 25
90 | — —InputRL(dB) |t-225 — — — InputRL(dB)
1001 -25.0 -60 ‘ ‘ : : : : : -30
00 04 08 1.2 16 20 22 26 3.0 3.6 4.0 150 152 154 156 1.58 1.60 1.62 1.64 1.66
Freq (GHz) Freq (GHz)
Figure 4a. Typical S-Parameter Plot Figure 4b. Passhand response of typical S-Parameter Plot
-40 -40

-45 -45 \
-50 -50 \
LN\ AN
“ - /\-\J\/\/- “ W
ANV

-65 -65

$21(dB)
$21(dB)

-70 ‘ ‘ -70 ‘ ‘ ; ;
0.80 0.85 0.90 0.95 1.70 1.75 1.80 1.85 1.90 1.95
Freq (GHz) Freq (GHz)

Figure 4¢. Rejection plot for (800 — 950) MHz Figure 4d. Rejection plot for (1700 — 1950) MHz

521(dB)
&

60 W\VM N /~\

AR M AV

2.40 245 250 255 2.60
Freq (GHz)

Figure 4e. Rejection plot for (2400 — 2600) MHz



Amp_Diff (dB)

155 156 157 158 159 1.60 1.61 1.62 1.63

freq, GHz

Figure 5. Amplitude imbalance for RFout-+ and RFout- ports

CMRR (dB)

/

/ \

/

/
/

155 156 157 158 159 160 161 162 1.63

freq, GHz

Figure 7. Common-mode rejection ratio

-10

IP1dB (dBm)

12
13
14

P ' ' '
o (-} ~N (-}
L

-11 ¢

—3mA —4mA
m 6mA 7mA
—8mA —10mA
i—
\
w
1.8 2 2.2 24 2.6 2.8 3 3.2 34

Vdd (V)

Figure 9. IP1dB vs. Vdd. Measurements made with RFout- port terminated
with 50 ohm load to ground

180
135

(deg)
& 8

o

1

.Ih_
(%, ]

Phase_Diff

©
S

-135
-180

155 156 1.57

158 159 1.60 1.61 1.62 1.63
freq, GHz

Figure 6. Phase imbalance for RFout+ and RFout- ports

12
n
10
'\
=31\
<<
ETTN\
6\
=, \\
4 \\
3
2
1
0
0 5 10 15 20 25 30 35 40 45 50
RBias (kohm)
Figure 8. Idd vs R2
6
—3mA —4mA
4+ 6mA 7mA
—8mA —10mA
: /‘74
i /£
g V4
£ 4 / P
p / /
_8‘77
-10 ¢ T . . . ! ! !
1.8 2 2.2 24 26 2.8 3 32 34

Vdd (V)

Figure 10. lIP3 vs. Vdd. Measurements made with RFout- port terminated
with 50 ohm load to ground



19

18 T
17 -7
-7 — N
16 i PSRN
—_ / /_r”' \‘-\ \\
@ 15 g A 7 Ssoao
= - Feee
= 7 T
s 1417,
S /
134
12 —25°C ||
——-40°C
L 85°C| |
10 !
2 3 4 5 6 7 8 9 10
Idd (mA)
Figure 11. Gain vs. Idd at 1.575 GHz
-68 :
| [—25°¢
69 T|— —40°¢
g0 |1 85°C
< AA
g - JA_,"I"."
) ~A n):l.\/\,/\/‘
€ .Y
E v "'AWA AN
[ R »n f\,a\/\/ ~
-74 B ) 4 CAS
/\/
PR
15 N/
-76

2 3 4 5 6 7 8 9 10
Idd (mA)

Figure 13. Rejection at 915 MHz relative to 1.575 GHz vs. Idd

10

19
18
17 -
16 -
= 7 —_—
5 15 \
=14/ e Ll —~———
(L] //, L~ ~s~~.‘_~-
13 - N
12 1 25°C
»” e
1.7 ——-40°C| |
L A 85°C
10 ]
2 3 4 5 6 7 8 9 10
Idd (mA)

Figure 12. Gain vs. Idd at 1.6017 GHz

't\
}Y

-58 -
=3 L d -
I~ yd /n
¥ ;/ﬂ
=] 7/
T -60 /
v
g /7
-61
(4 —25°C
62 {/ E—
----- 85°C
-63 1
2 3 4 5 6 7 8 9 10
Idd (mA)

Figure 14. Rejection at 1710 MHz relative to 1.575 GHz vs. Idd



-65 -65

\
—25°C
-70 70 — —-40°C| |
JIP o R B
3 75 . ~ ;S 3 750
h-] \\ ]\/’ = \-
S 80 AN S -80 NN\ Vo A RN VNN M
g < \ \f\,\ S W
F g5 |\ 3 N, A NI
e -85 \ < -85 \/ NV
- —e ‘Av A
-90 ! ——-40°C[ | -90 N/
----- 85°C
95 ! 95
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
ldd (mA) Idd (mA)
Figure 15. Rejection at 1850 MHz relative to 1.575 GHz vs. Idd Figure 16. Rejection at 2400 MHz relative to 1.575 GHz vs. Idd
5717 0 5
4- | < 4 l
- - g - -
233, SEE, -
S==3 7 SE££3]
oS, 222
S2% | S
TS 7
ERER $E52°
E 1 ELL
1 E 1
o y T T T T T T T T o § T T T T T T T T
0 5 10 15 20 0 5 10 15 20
freq, GHz freq, GHz
Figure 17. Edwards-Sinsky Output Stability Factor (Mu) Figure 18. Edwards-Sinsky Input Stability Factor (Mu')

11



ALM-3012 Typical Performance Curves

Unless otherwise stated, all measurements are made with circuit of Figure 14a using demoboard of Figure 12 with
Vdd =1.8V, Idd =4 mA (R2 = 2.2 kOhm, Vsd = 1.8 V) at 25° C.
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ALM-3012 Scattering Parameter and Measurement Reference Planes
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Figure 32. Scattering parameter measurement reference planes. Component
values are as shown in Fig 12.
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ALM-3012 Typical Scattering Parameters at 25° (, Vdd = 2.7V, Idd = 6.2 mA

The S- and Noise Parameters are measured using a coplanar waveguide PCB with 10 mils Rogers® RO4350. Figure 42
shows the input and output reference planes. The circuit values are as indicated in Figure 12.

1 ST S12 S12 S13 S13 521 521 522 S22 S23 S23 $31 $31 $32 $32 $33 $33

Freq Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang.
(GHz)  (dB)  (deg) (dB)  (deg) (dB)  (deg) (dB)  (deg) (dB) (deg) (dB)  (deg) (dB)  (deg) (dB)  (deg) (dB) (deg

0.05 -0.68 15580 -88.61 -158.04 -86.05 -102.63 -87.99 6692 -001 -3.16 -68.15 8272 -8639 -8286 -66.85 8597 0.00 -5.07

0.1 -086 13467 -9261 17113 -8546 14759 -8420 4583 -002 -635 -6140 8520 -8873 -143.69 -61.57 8271 -0.01 -10.31
0.2 -086 101.74 -81.88 10437 -84.25 4025 -6880 -17.09 -003 -1242 -56.09 7340 -7871 -136.22 -56.23 7291 -002 -20.16
0.3 -063 7676 -76.62 9194 -7549 10825 -6446 -5351 -009 -19.26 -5390 64.15 -75.88 15283 -53.87 6437 -0.11 -30.80
0.4 -056 5799 -7441 9736 -7358 81.12 -6458 -66.78 -0.11 -2525 -5290 5796 -73.55 109.21 -5293 5477 -0.14 -39.97

0.5 -053 4269 -7445 10460 -73.34 10238 -6343 -3853 -0.14 -3156 -53.61 4886 -69.12 7229 -53.94 4781 -0.17 -49.29
0.6 -052 3115 -7197 10253 -7199 8142 -5852 -3059 -0.16 -3748 -56.65 4526 -68.05 5098 -56.74 4035 -0.19 -57.68

0.7 -052 2103 -73.16 8331 -7048 89.04 -53.78 -31.00 -0.19 -43.70 -67.44 4723 -6349 39.08 -6593 4682 -020 -66.03
0.8 -0.55 1296 -69.99 7383 -70.87 69.06 -5045 -4249 -0.21 -49.54 -61.05 -156.01 -64.64 2140 -6040 -155.26 -0.22 -73.53
0824 -056 1121 -7412 8592 -69.88 66.03 -49.60 -42.92 -0.21 -5091 -57.32 -159.96 -64.94 18.04 -57.73 -159.76 -0.22  -75.20
0.9 -058 591 -7418 117.24 -69.87 6363 -4785 -50.55 -0.25 -55.37 -51.23 -162.97 -64.87 8.10 -51.24 -163.17 -0.23  -80.51
0915 -059 475 -7352 7400 -71.87 6938 -4745 -51.19 -023 -56.46 -49.79 -162.34 -64.70 6.45 -49.76 -163.17 -0.23  -81.74
1.0 -058 -068 -80.13 6834 -7191 4334 -4561 -5995 -0.27 -59.49 -4598 -165.38 -64.05 6.06 -4585 -166.45 -0.27  -84.82
1.1 -0.61 -6.07 -76.05 6129 -79.76 4826 -4336 -69.39 -030 -65.76 -4230 -171.26 -64.80 4.23 -42.26 -171.40 -0.27 -91.26
1.2 -062 -11.40 -9281 4165 -77.80 9427 -41.17 -8042 -033 -72.88 -39.14 -178.46 -62.71 1847 -39.14 -17841 -0.28 -97.70
1.3 -0.59 -16.23 -8236 -170.04 -78.79 15891 -39.04 -9339 -037 -80.54 -36.57 17537 -59.92 3330 -36.63 17537 -0.28 -10341
14 -047 -21.86 -71.20 -165.25 -7454 170.84 -36.63 -11453 -045 -91.37 -3410 166.84 -56.25 3278 -3406 166.86 -0.29 -109.14
1.5 -048 -3066 -66.96 -172.36 -70.59 -174.86 -34.12 -170.70 -0.79  -112.07 -31.21 15376 -61.83 153.74 -31.24 15367 -029 -114.27
1575 -1.00 -3206 -3642 -135.60 -64.51 -170.66 12.89 -119.70 -18.41 -52.67 -37.65 9538 -2445 -14875 -3822 9340 -029 -117.92
1.6 -1.13 -3336 -36.47 1935 -6935 -125.99 1249 2991 -2239 171 -34.05 126.69 -20.45 -36.57 -33.73 125.09 -0.29 -119.15
1.7 211 -39.23 -67.81 -154.77 -67.10 17562 -4400 15829 -033 -69.22 -3445 17095 -39.10 -6735 -3442 17079 -029 -123.92

1.71 -213  -39.07 -66.65 -152.69 -66.51 17346 -43.81 15426 -034 -70.74 -3417 17015 -3937 -69.00 -34.14 170.19 -0.29 -124.18
1785 -227 -3849 -6525 -17548 -6441 179.51 -4691 13571 -039 -8343 -31.81 16233 -42.12 -8547 -31.83 162.19 -029 -12744

1.8 -2.27  -3864 -63.50 -168.83 -6345 -171.96 -4853 13344 -040 -8542 -3147 16097 -4236 -8837 -3144 16089 -029 -128.14
1850 -228 -3937 -6541 -168.58 -62.18 173.69 -5280 14101 -042 -90.50 -30.54 157.58 -43.50 -9520 -30.57 15747 -029 -130.27
1.9 -229  -40.22 -62.61 -165.97 -61.54 179.25 -57.39 167.77 -044 -9429 -2990 15471 -4440 -98.76 -2990 15487 -030 -132.15
1910 -230 -4047 -6236 -17268 -61.73 17577 -57.05 17163 -045 -95.15 -29.73 15413 -4462 -99.58 -29.71 15421 -029 -13254
2.0 -232 4261 -6041 -164.87 -59.39 17204 -53.88 -129.83 -046 -101.44 -2861 14936 -46.00 -106.30 -28.58 14939 -0.29 -136.06
2.1 -237  -4506 -58.82 -171.16 -5840 17041 -49.25 -11849 -047 -107.34 -27.59 14474 -46.01 -110.67 -27.58 14473 -028 -139.61

2.2 -244  -47.73 -57.39 -178.02 -57.18 168.34 -46.78 -122.18 -049  -113.13 -26.64 14030 -46.94 -116.90 -26.64 140.23 -0.28 -143.16
23 -251  -50.21 -55.52 177.15 -56.46 164.89 -4529 -12439 -050 -118.23 -25.84 136.21 -47.55 -120.54 -2583 136.17 -0.28 -146.34

24 -260  -52.77 -5437 17590 -55.27 163.97 -44.15 -12837 -0.51 -123.39 -25.06 132.06 -4835 -121.49 -25.07 13209 -0.27 -149.52
2.5 -268  -55.19 -53.74 17390 -54.00 16238 -43.69 -130.85 -052  -128.03 -2440 12845 -4881 -120.39 -2439 12836 -0.27 -152.39
2570 -273  -56.87 -53.00 173.26 -53.18 162.85 -43.27 -132.08 -0.53  -131.25 -23.97 12578 -49.27 -117.96 -23.94 12573 -0.26  -154.37
3.0 -3.07 -6691 -4897 159.56 -49.68 152.10 -4298 -110.79 -058 -149.50 -21.56 110.88 -46.81 -70.88 -21.57 110.88 -0.26 -165.32
35 -332  -7845 -4850 13442 -4826 13443 -3044 -179.23 -058 -167.27 -2066 9649 -3585 -171.83 -20.66 9656 -0.24 -175.41
4.0 -342  -89.39 -45.12 132.08 -45.07 130.87 -38.04 17737 -0.59 17559 -18.68 85.04 -44.67 -148.67 -18.68 8498 -0.22 175.73
4.5 -330  -9937 -41.67 12037 -4195 12201 -33.74 -10847 -066 16036 -17.25 7325 -3577 -9742 -17.26 7315 -0.23 168.40
5.0 -2.51 -106.78 -32.07 61.64 -3500 7840 -12.61 -142.51 -154 14542 -1541 46.87 -1721 -13565 -1544 4655 -048 161.99
55 -287  -116.94 -47.20 -87.40 -47.16 107.01 -19.30 9854 -0.73 136.18 -17.20 5522 -2486 11196 -17.20 5533 -0.23 157.39
6.0 -268  -12247 -5036 -125.63 -4583 99.14 -23.07 8260 -0.89 12591 -1581 4717 -2698 10067 -1580 47.19 -0.27 150.99
6.5 -249  -12793 -4554 -14641 -39.88 103.61 -2591 6864 -1.06 11073 -1476 3630 -29.83 97.07 -1472 3658 -0.32 143.89
7.0 -226  -135.28 -3739 -147.30 -37.38 9320 -29.73 5880 -1.91 86.87 -1395 1941 -30.20 9546 -1397 1965 -036 136.67
7.5 -1.90  -14522 -3031 -160.89 -35.17 8500 -22.30 10547 -10.17 48.00 -1477 -1481 -27.15 9856 -1484 -1444 -042 129.74
8.0 -1.65  -161.71 -20.07 17054 -3262 7664 -1561 -1040 -4.28 119.61 -21.71 598 -26.67 60.15 -21.21 7.84 -0.25 122.51
8.5 -3.02  -17258 -1791 77.04 -3030 4636 -22.22 17055 -226 11091 -1939 16.15 -26.83 63.09 -1931 1377 -0.23 115.43
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ALM-3012 Typical Scattering Parameters at 25° (, Vdd = 1.8V, Idd =4 mA

N N S12 S12 S13 S13 S21 S21 S22 $22 S23 S23 $31 $31 $32 $32 $33 $33
Freq Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang.
(GHz) (dB)  (deg) (dB)  (deg) (dB)  (deg) (dB)  (deg) (dB) (deg) (dB) (deg) (dB) (deg) (dB)  (deg) (dB) (deg
005 -068 15578 -8463 31.19 -92.06 -89.65 -9335 -170.48 -0.01 -3.15 -6638 8539 -89.69 9885 -67.95 79.94 000 -507
0.1 -0.86  134.68 -81.82 13791 -8426 9120 -8578 4585 -002 -636 -61.82 8769 -9833 13292 -6129 8038 -001 -10.33
0.2 -0.87 101.79 -85.15 130.87 -87.03 10285 -7143 -13.76 -0.03 -1242 -5631 7224 -86.05 106.02 -56.21 7232 -0.02 -20.16
0.3 -064 76.84 -81.49 14878 -77.55 12126 -66.94 -53.84 -0.09 -19.25 -5390 6342 -81.42 11483 -5379 6272 -0.11 -30.79
0.4 -0.56 5809 -76.63 12137 -74.87 137.11 -69.62 -5529 -0.11 -25.25 -53.17 5594 -7292 104.02 -53.13 56.15 -0.14 -39.97
0.5 -0.51 4276 -7430 8533 -69.99 8560 -67.65 -36.01 -0.14 -31.55 -5391 50.21 -70.28 8137 -53.69 4927 -0.17 -49.28
0.6 -0.49 3118 -71.28 8341 -7033 77.04 -61.70 -1874 -0.16 -37.46 -5631 4020 -67.74 5433 -56.80 4103 -0.19 -57.66
0.7 -048 21.01 -7040 7556 -70.76 81.10 -56.98 -26.76 -0.19 -43.69 -6732 37.02 -66.02 6004 -6791 4838 -020 -66.02
0.8 -0.49 1284 -69.71 7551 -73.09 8577 -53.50 -33.27 -0.21 -49.53 -59.76 -160.71 -65.40 31.78 -60.45 -158.90 -0.22 -73.50
0.824 -049 11.06 -69.57 77.73 -74.18 5699 -53.01 -3559 -0.21 -50.90 -57.74 -161.32 -6436 33.16 -57.67 -159.77 -0.22 -75.19
0.9 -0.51 5.70 -72.71 6122 -7353 69.02 -5065 -43.15 -0.25 -5535 -51.04 -163.20 -64.15 16.86 -51.17 -162.44 -0.23 -80.50
0915 -0.51 4.52 -77.92 63.78 -7422 6643 -50.25 -4594 -0.23 -5645 -50.32 -163.01 -6545 19.04 -50.01 -163.86 -0.23 -81.72
1.0 -0.50  -1.01 -76.54 69.98 -7359 69.01 -4824 -5195 -0.27 -59.49 -4594 -166.78 -6430 2248 -4599 -165.68 -0.27 -84.80
1.1 -0.52 -6.53 -75.84 59.59 -75.08 60.70 -46.00 -63.07 -030 -65.74 -4230 -171.63 -64.71 2416 -42.16 -171.56 -0.27 -91.23
1.2 -0.53 -11.96 -85.09 14521 -79.05 9263 -43.72 -7438 -033 -7286 -39.11 -177.88 -6242 29.00 -39.10 -178.11 -0.28 -97.69
13 -0.50 -16.87 -77.18 -139.84 -84.16 13835 -41.21 -86.89 -036 -80.50 -36.61 17519 -5874 4135 -36.58 17531 -0.28 -103.37
14 -0.38  -2256 -69.40 -154.16 -77.76 -176.50 -38.27 -109.33 -044 -91.34 -34.07 16732 -5467 3833 -3406 167.13 -0.28 -109.12
1.5 -051  -31.64 -66.00 -17553 -71.66 17474 -3572 -17594 -0.78 -112.05 -31.21 153.64 -62.67 3473 -31.24 15371 -029 -114.23
1575 -0.90 -3245 -3561 -146.11 -6452 173.76 10.88 -121.34 -27.49 -13532 -36.78 97.05 -26.57 -149.82 -3733 9558 -029 -117.90
1.6 -1.03  -33.60 -36.00 7.91 -69.33 -136.23 1036 27.08 -1684 5503 -3422 11920 -2251 -3926 -33.86 11776 -029 -119.13
1.7 -1.76  -37.86 -67.47 -15495 -6542 -177.85 -48.15 153.84 -033 -69.20 -34.46 170.80 -4124 -71.74 -3444 17073 -029 -123.88
1.71 -1.77  -37.82 -67.08 -159.96 -65.11 17679 -48.06 151.04 -034 -7071 -3416 170.14 -4153 -7329 -3416 17040 -029 -124.16
1785 -1.80 -38.76 -66.02 -166.60 -63.27 17527 -51.34 13709 -039 -83.40 -31.82 16228 -43.97 -8584 -31.82 162.18 -029 -127.39
1.8 -1.80  -39.14 -64.15 -162.47 -62.93 -178.82 -52.64 13883 -040 -8539 -31.45 161.05 -4433 -87.77 -3147 161.06 -029 -128.11
1.850 -1.82  -4047 -62.22 -165.59 -62.80 176.55 -57.47 15176 -042 -90.47 -30.52 15745 -4550 -92.38 -30.55 15751 -029 -130.25
1.9 -1.84 4171 -63.55 -166.70 -61.75 179.24 -60.96 -164.89 -0.44  -9426 -29.87 15478 -46.11 -9636 -29.89 15487 -029 -132.11
1910 -1.85 -4204 -6121 -176.16 -61.75 16866 -60.20 -162.58 -0.44  -95.11 -29.72 15421 -46.12 -96.60 -29.75 15418 -029 -132.52
20 -1.90 -44.74 -60.33 -172.04 -59.11 173.63 -54.78 -114.94 -045 -101.39 -28.61 149.24 -47.23 -101.55 -28.60 14950 -0.28 -136.04
2.1 -1.97  -47.63 -57.71 -17833 -58.76 17136 -50.75 -113.10 -0.47 -107.29 -27.56 14484 -47.27 -107.45 -27.58 14486 -0.28 -139.58
22 -206  -50.70 -57.12 -177.77 -57.55 169.07 -4829 -115.81 -048 -113.09 -26.64 14030 -48.11 -110.04 -26.63 140.27 -0.28 -143.11
2.3 -2.15 -53.54 -5589 177.88 -56.06 16390 -46.69 -119.13 -049 -11820 -25.84 136.16 -48.12 -112.86 -2584 136.21 -0.28 -146.30
24 -226  -56.44 -55.05 176.61 -5522 16233 -4564 -123.27 -051 -123.34 -25.08 132.15 -4844 -11575 -25.07 13214 -027 -149.47
2.5 -236 -59.18 -53.44 17130 -54.38 157.16 -45.05 -126.63 -0.52  -127.99 -24.40 12849 -48.72 -11589 -2440 12834 -026 -152.34
2570 -243 -61.09 -53.43 16847 -53.55 15847 -4458 -127.69 -052  -131.23 -23.96 12587 -49.00 -11496 -23.95 12584 -0.26 -154.33
3.0 -2.89  -7233 -4942 157.01 -50.13 14832 -43.46 -111.88 -0.57 -149.46 -21.57 11095 -46.98 -8529 -2156 110.89 -0.25 -165.28
35 -3.32  -8482 -48.64 13567 -4828 130.34 -32.17 -178.69 -0.57 -167.23 -20.66 96.58 -37.14 -170.46 -2066 96.63 -0.24 -175.36
4.0 -359  -96.20 -45.68 129.79 -4549 12748 -3859 -179.51 -0.59 17562 -18.67 8504 -4348 -151.54 -1868 8504 -021 17577
4.5 -3.64 -106.17 -42.50 118.00 -42.66 119.02 -3466 -118.97 -0.66 160.40 -17.24 7321 -36.68 -110.69 -17.26 73.15 -0.22 168.46
5.0 -3.10  -113.58 -3337 5930 -36.12 7697 -14.08 -153.03 -1.58 14588 -15.55 4572 -1852 -146.62 -1558 4537 -0.50 162.19
55 -346  -122.19 -49.19 -8855 -46.98 10642 -21.22 93.08 -0.73 136.14 -17.17 5521 -26.43 109.22 -17.17 5536 -0.22 157.45
6.0 -3.36  -127.24 -50.25 -133.73 -4591 9860 -2494 76.23 -0.89 12591 -1579 4720 -2836 9694 -1579 47.23 -0.27 151.07
6.5 -321  -132.55 -4461 -148.01 -4025 10361 -2800 60.59 -1.06 11076 -1476 3646 -30.58 97.89 -1472 3664 -031 14397
7.0 -3.03  -14033 -36.93 -150.85 -37.51 93.13 -3233 4742 -191 8689 -13.96 1953 -30.12 9591 -13.97 1974 -036 136.77
7.5 -2.83  -15243 -29.49 -154.73 -3597 79.04 -25.15 7039 -10.09 4877 -14.82 -1486 -2692 8636 -1489 -1433 -041 129.85
8.0 -402  -169.61 -18.40 149.05 -3322 7726 -1951 -100.30 -4.98 12379 -21.65 647  -2929 6125 -21.12 580 -024 12262
8.5 -451  -17265 -1855 7034 -31.14 4573 -1850 11941 -2.04 10926 -19.17 15.15 -2662 5796 -19.19 1340 -022 11554
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ALM-3012 Typical Noise Parameters at 25° C, Freq =1.575GHz, = ALM-3012 Typical Noise Parameters at 25° (, Freq = 1.575 GHz,

Vdd=2.7V, Idd =6.2 mA Vdd=1.8V,Idd=4mA
Freq Fmin GAMMA OPT Freq Fmin GAMMA OPT
(GHz) (dB) Mag Ang Rn/50 (GHz) (dB) Mag Ang Rn/50
1.565 0.82 0.669 27.0 0.4380 1.565 0.95 0.708 254 0.5946
1.575 0.86 0.600 30.9 0.4514 1.575 0.95 0.709 25.7 0.6028
1.585 0.84 0.662 28.2 0.4356 1.585 0.99 0.708 26.6 0.5820
1.598 0.83 0.670 26.1 0.4456 1.598 0.98 0.707 26.6 0.6020
1.602 0.81 0.689 258 0.4492 1.602 0.92 0.723 26.5 0.6082
1.606 0.82 0.675 26.5 0.4434 1.606 0.95 0.718 264 0.6070
Note:

e The exceptional noise figure performance of the ALM-3012 is due to its highly optimized design. In this regard, the Fmin of the ALM-3012 shown
above is locked down by the internal input pre-match. This allows the use of relatively inexpensive chip inductors for external matching.

Part Number Ordering Information

Part Number Qty Container
ALM-3012-BLK 100 Antistatic bag
ALM-3012-TR1 3000 7" Reel

Package Dimensions

PIN 1 DOT 2.50+0.10 0.90 +0.10 _5
BY MARKING ‘
Y
® 0.39 |:| |:| n
{ 0.30
AVAGO f ‘
3012 2.00+0.10 0.42 |:| D B
MYWDXX T T { 015
0.39 [] 0.30 (] T(SM width)
|
_‘ ‘__0.40 0.30——| I_——1.10—> ~| ~—0.10 all edge
TOP VIEW SIDE VIEW BOTTOM VIEW

Notes:

1. All dimensions are in millimeters.

2. Dimensions are inclusive of plating.

3. Dimensions are exclusive of mold flash and metal burr.

4. 3012 = device code, M = manufacturing location (M = Malaysia), Y = Year of Manufacture,
W = Work Week, D = Date Code, XX = Last 4 Digit of Lot Number.
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P(B Land Patterns and Stencil Design

230 228
‘ 2.00 | ' 2.00 '
——1.10— | ‘ ——1.00— ‘ .
| 0.17 . HEE _i_ 77 % 037
0.705 | L __|_ | 0.705 /%/ B 1 |
1.80 % 0.24 0.42 178 % Z 034 EZ 0.40
ors 0178 P 1 0.705 7 oy
—'—_ '4 B | J— 77 037
0.30—] ' 0-28— " - r
LAND PATTERN STENCIL OPENING
' 2.00 '
==
B W/
o.7fos — - 0.68 L Z
v oo |
_f_ o
0.705 = /% F =
_i_z 27 Z
030— |—

COMBINATION OF LAND PATTERN & STENCIL OPENING

Notes:

1. All dimensions are in millimeters.

2. Recommended 4 mil stencil thickness.

19



Device Orientation
REEL

USER FEED DIRECTION

seze sgze zeze
CARRIER 5 3 3
x x x
USER
FEED TOP VIEW END VIEW
DIRECTION COVER TAPE

Tape Dimensions

4.00 0,10 ———— -—
— 2.00 0.05
4.00 £0.10— 21.50 +0.10
175 %010
blojo|lo & ¢——
3.50 £0.05
8.00 1030 |
5060705
0.254+0.02—

1

4—1 L¥ 2° MAX . I] L 2° MAX

2.18+0.05 2.69 +0.05

A. K. B.

All dimensions are in millimeters
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Reel Dimensions (7" reel)

6.25 mm EMBOSSED LETTERS

LETTERING THICKNESS: 1.6 mm SLOTHOLE"a

SEE DETAIL "X $178.0 £0.5

SLOT HOLE "b"
FRONT

BACK

SLOT HOLE (2x)
180° APART.

RECYCLELOG0  TRONTVIEW

i

SLOT HOLE "a": 3.0 £0.5 mm (1x)
SLOT HOLE "b": 2.5 +0.5 mm (1x)

+1.5%
12.4 0.0
FRONT BACK
- n 3.5 —‘——1 2
] §F DETAIL"Y"
i ST 2 & (Slot Hole)
T [
= w ';
_T .
EMBOSSED RIBS 9178.00.5
%
RAISED: 0.25 mm, WIDTH: 1.25 mm 051.2+0.3 m&
BACK VIEW SEE DETAIL"Y
For product information and a complete list of distributors, please go to our website: ~ www.avagotech.com
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