BLO11

5-4000 MHz Wideband Low Noise Amplifier

Device Features

Gain =22.0dB @ 900 MHz
OIP3 =36.0 dBm @ 1900MHz, 38.0 dBm
Output P1 dB = 20.5 dBm @ 900/1900/21
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Product Description
SwWSEQa .[anmm A& | K

NF =0.91 dB @ 900MHz at RF connectors of Demo board

@ 2450MHz
40 MHz

5VI7T5mA, MTTF > 100 Years, MSL 1, Class 1A
Leadfree/RoHScompliant SOB9 SMT package

Typical Performanck

based on GaAs material withgEHEMT proc-

ess, packaged in a RoE@npliant with SOT
89 surface mount package. It is designed for
use where low noise and high linearity are re
quired and features low noise and high OIP
at wideband frequency. It requires a few ex-
ternal matching component®ll devices are

Parameter Frequency _ Unit

900 | 1900 | 2140 | 2450 | 3500 | MHz
Gain 22.0 17.0 16.5 15.5 13.0 dB
S11 -19.0 | -24.0 -240 | -195 | -18.0| dB
S22 -15.0 -15.5 -21.5 -155 | -15.0| dB
oIP3 335 | 36.0 | 355 | 380 | 36.0 | dBm
P1dB 20.5 20.5 20.5 20.0 18.0 | dBm
Noise Figure 0.91 1.13 1.17 1.30 | 156 | dB

100% RF/DC tested and classified as HBM
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2 oIP3 _ measured with two tones at an output of 5 dBm per tone separated by 1 MHz.

ESDSClass 1A.

Min. Typical Max. Unit
Applications Bandwidth 5 4000 MHz
lc@ (Vc =5V) 65 75 90 mA

1 Base station Infrastructure/RFID Ve 5.0 \Vj
1 Commercial/Industrial/Military wireless system|Rry 43 CIW

Absolute Maximum Ratings

Applications Circuit Parameter Rating Unit

Operating Case Temperature -40 to +85 C

O Vvee Storage Temperature -55 to +155 C

Bypass .

RF Choke I Junction Temperature +220 C

= Operating Voltage +6.0 \%

RF InO———1 —t——ORF out Supply Current 200 mA
Block Block Input RF Power 30 dBm

*external matching circuit: refer to the page 5 to 13.
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

V-l Characteristics

BeRex SOT89 Evaluation Board

*Dielectric constant _ 4.2*RF pattern width 52mil*31mil thick FR4 PCB
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Typical Device Data
Sparameters (Vd=5V, |[d=75mA, T=25C)
CH1 S11 1 UFS CH3Z LOG
220,820 4 -14.623 & 10.879 pF $13

1 000.000 000 MHz
*

CH1 Markers

10 dB/ REF @ dB
2:-28.381 dB 1 000,000 0002 MHz

STOP 4000.000 MHz

-8.3438 @ 19.075 pF

s 1: 33.479
-35.845 o
500.000 MHz
3:117.448
PR 14.648 0
2 2.00000 GHz
o 4: 12,439 2
Cor 36.160 o Cor 2
3.00000 GHz
-
1
T T
START S5.000 MHz STOP 4000,000 MHz START S5.000 MHz
CH2 LOG 10 dB/ REF 8 dB 533 1 U FS
S31 2t 21.496 dB 1 900.000 00O MHz T 74.766 0
1 000.000 000 MHz
CH2 Markers
2 1: 24.373 dB
500,000 MHz
1 3:17.144 dB
3 2.00000 GHz
PRm 1
4: 13.256 dB
3.00000 GHz
Cor Cor
* t

START S5.000 MHz

STOP 4000.000 MHz START S5.000 MHz

STOP 4000.000 MHz

CH3 Markers
1:-29.901 dB
S500.000 MHz

3:-25.701 dB
2.00000 GHz

4:-23.675 dB
3.00000 GHz

CH4 Markers

-1.7461 @
500.000 MHz
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

p

SParameter
(Vdevice = 5.0V, Icc = 75mA, T = 25 °C, calibrated to device leads)
Freq S11 S11 S21 S21 S12 S12 S22 S22
[MHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
100 0.394 -32.668 | 20.271 | 164.806 | 0.030 9.568 0.135 -29.347
500 0.431 -92.314 | 16.433 | 130.319| 0.032 11.743 0.156 -6.174
1000 0.454 | -141.505( 11.810 98.232 0.039 16.118 0.206 -15.572
1500 0.455 178.736 8.990 73.537 0.046 12.886 0.229 -17.502
2000 0.518 143.413 7.118 54,527 0.051 7.508 0.255 -15.050
2500 0.631 120.153 5.709 34.979 0.056 0.061 0.303 -21.818
3000 0.723 105.634 | 4.566 19.308 0.066 -7.947 0.346 -42.248
3500 0.761 92.601 3.693 6.841 0.063 -20.854 0.403 -70.796
4000 0.772 74.726 3.014 -9.896 0.073 -31.161 0.499 | -100.140
Vd =5V, Id = 75.0mA, Ta =5 Vd =4.8V, Id = 70.0mA, Ta 925
Freq MHz 900 1900 | 2140 | 2450 Freq MHz 900 1900 | 2140 | 2450
S21 dB 22.0 17.0 17.0 15.5 S21 dB 21.8 17.0 16.9 15.5
S11 dB -19.0| -24.0| -24.0] -19.5 S11 dB -18.8| -245] -23.2| -19.5
S22 dB -15.0| -155| -215]| -16.0 S22 dB -15.3| -16.5] -23.1| -16.9
P1 dBm 20.5 20.5 20.5 20.0 P1 dBm 20.3 20.2 20.2 19.7
OIP3 | dBm 335 36.0 355 38.0 OIP3 | dBm 33.4 355 36.0 37.0
NF dB 0.91 1.13 1.17 1.30 NF dB 0.91 1.13 1.17 1.30
Vd = 4.6V, Id = 65.0mA, Ta H25 Vd = 4.4V, Id = 59.0mA, Ta 925
Freq MHz 900 1900 | 2140 | 2450 Freq MHz 900 1900 | 2140 | 2450
S21 dB 21.8 17.0 16.8 15.5 S21 dB 21.7 17.0 16.7 15.5
S11 dB -18.3| -24.7| -22.6| -19.6 S11 dB -175]| -249| -21.8| -19.5
S22 dB -156| -17.4| -24.8| -18.1 S22 dB -15.8| -18.4| -26.6| -19.3
P1 dBm 19.9 19.8 19.8 19.3 P1 dBm 19.4 19.4 19.6 18.9
OIP3 | dBm 32.9 35.0 36.0 36.0 OIP3 | dBm 32.4 345 36.0 35.0
NF dB 0.91 1.13 1.17 1.30 NF dB 0.91 1.13 1.17 1.30
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5-4000 MHz Wideband Low Noise Amplifier V

Vd = 4.2V, Id = 53.0mA, Ta #25 Vd = 4.0V, Id = 46.0mA, Ta 825
Freq [ MHz 900 1900 | 2140 | 2450 Freq MHz 900 1900 [ 2140 | 2450
S21 dB 21.6 17.0 16.6 154 S21 dB 215 17.0 16.5 15.3
S11 dB -16.8( -249| -21.1] -19.5 S11 dB -159( -249] -204] -194
S22 dB -159( -194| -27.7] -21.0 S22 dB -158| -205| -27.6| -22.8
P1 dBm 18.9 19.0 19.2 18.5 P1 dBm 18.3 18.6 18.7 18.0
OIP3 | dBm 31.5 33.5 35.0| 34.0|| OIP3 | dBm 30.5 33.0 34.0|1 33.0
NF dB 0.91 113 1.17 1.30 NF dB 0.91 1.13 1.17 1.30

Vd = 3.5V, Id = 34.0mA, Ta #25
Freq | MHz 900 1900 | 2140 | 2450

S21 dB 21.0 16.7 16.1 15.0
S11 dB -13.1| -23.6| -18.5] -19.3
S22 dB -142 | -219)| -225| -27.7

P1 dBm 16.1 17.2 17.4 16.6
OIP3| dBm 26.0 29.5 30.5|1 30.0
NF dB 0.91 1.13 1.17 1.30
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5-4000 MHz Wideband Low Noise Amplifier V

Application Circuit: 900 MHz

Schematic Diagram BOM Tolerance
Cl| 10uF + 20%
c3 2 ci " | c2| 1000pF| +5%

M
i 1 O c3| 100pF| +5%

R1
2 I:[ I Ca| 28pF | +5%

i cs| 2.7pF | +5%
REIN ¢4 |\ 6 RF Out
O “ e N A O“ c6| 150pF |  +5%

] BLO11 1]
l \/r L1| 6.8nH |  +5%
C5
I L2 | 39nH +5%

R1| 13ohm *+ 5%

Typical Performance
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BLO11

5-4000 MHz Wideband Low Noise Amplifier
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Noise Figure Temperature Performance

900MHz, 885KHz offset

9-Ch FWD, I1S-95 (vd =5.0V, Id = 75.0mA)
-30
Freq MHz 900 1900 | 2140 | 2450
-40 25€
— —485C -30 0.84 1.07 1.11 | 1.25
50 J===== 300 Temp
T _ 25 0.91 1.13 1.17 | 1.30
m g C
S, -60 — -’.:,./ T ™85 [ 113 | 133 | 1.38 | 156
1 — -1~ — .-“--
% ‘70 pu— j’:----"
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-90
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5-4000 MHz Wideband Low Noise Amplifier

Application Circuit: 1900 MHz

p

Schematic Diagram BOM Tolerance
C1l| 10uF + 20%
c3 c2 c1 Y
C2] 1000pF +5%
T WA O P
R1 C3| 100pF + 5%
LEE I I I C4| 100pF | 5%
L1 C5| 1.5pF + 5%
RFIN  ca l\ 6 RF Out
l L1] 1.8nH +5%
C5
I 2| 27nH | +5%
= - R1| 130hm| +5%
Typical Performance
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