BLO51

5-4000 MHz Wideband Low Noise Amplifier

Device Features

1 NF =0.7 dB @ 900MHz at RF connectors of Demo board
1 Gain=19.0dB @ 900 MHz
1 OIP3=36.0dBm @ 1900MHz, 2450MHz
! Output P1 dB =21.0dBm @ 900MHz, 22.0 dBm @2450MHz
 5V/48mA, MTTF > 100 Years, MSL 1, Class 1A
1 Leadfree/RoHScompliant SO-B9 SMT package
Product Description Typical Performance

SwSEQa . [ npm A& | Kg_Parameter Frequency _ Unit
based on GaAs material withgHHEMT proc- 000 | 1900 | 2140 | 2450 | 3500 | MHz
ess, packaged in a Rok@npliant with SOT  |Gain 190 | 140 | 130 | 120 | 98 | dB
89 surface mount package. It is designed forjs11 195 | 220 | 260 | 235 | -18.0| dB
use where low noise and high linearity are |g22 260 | 210 | -175 | -170 | -15.0| dB
required and features low noise and high |o|p3 345 | 360 | 360 | 355 | 36.0 | dBm
OIP3 withow currentat wideband frequency. |p1dB 21.0 215 215 | 220 | 21.0 | dBm
It requires a few external matching compo- |Noise Figure 0.70 | 0.88 | 0.91 | 094 | 1.44| dB

nents.All devices are 100% RF/DC tested an ° °2% 05 LENFZNYTYOS W YStadisR 2y 1

OIP3 _ measured with two tones at an output of 5 dBm per tone separated by 1 MHz.

classified as HBM ESIC®&iss 1A

. SwSE SdgIf dz

Min. Typical Max. Unit
Applications Bandwidth 5 4000 MHz
lc@ (Vc =5V) 38 48 58 mA

1 Base station Infrastructure/RFID Ve 5.0 \Vj
1 Commercial/Industrial/Military wireless system|Rry 41 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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BLO51

5-4000 MHz Wideband Low Noise Amplifier

V-l Characteristics

BeRex SOT89 Evaluation Board
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*Dielectric constant _ 4.2*RF pattern width 52mil*31mil thick FR4 PCB
Typical Device Data
Sparameters (Vd=5V, |[d=48mA, T=25C)
CH1 S11 1 'U FS CH3 LOG 19 dB/ REF @ dB
Z 43.607 o =-22.699 a 7.08115 pF S13 2:-24,818 dB 1 000,000 000 MHz
1 900.000 000 MHz
*
CH1 Markers CH3 Markers
1: 54.9043 0 1:-28.461 dB
S00.008 MHs 500.000 MHz
s 42.4 3:-19.789 dB
PRm 398%.32%2 b~ 2.00000 GHz
L H
2.00000 GHz 4:-16.411 dB
4: 37.609 a 2 A s 3.00000 GHz
Cor 16.861 o Cor
1 3.00000 GHz 3 4
i
T )
START S.000MHz STOP 4000,000 MHz START S.000 MHz STOP 4000.000 MHz
CH2 LOG 16 dB/ REF © dB 533 1. U FS
531 2: 18,3803 dB 1 900,000 000 MHz ob.145 @ -432A578 @ 3.6522 pF
1 000.000 000 MHz
CH2 Markers CH4 Markers
2 1: 22,218 dB 1: 94.719 &
500,000 MHz -9.5938 a
500.000 MHz
1 3:13.643 dB
3 2.00000 GHz 3 53.121 Q
PRm 4 a -37.125 @
4:10.426 dB 2.08080 GHz
3.00000 GHz j 4’ 42 559 a
Cor Cor e §.355 o
3 3.09800 GHz
i T
START S.000 MHz STOP 4000.000 MHz START S.000 MHz STOP 4000.000 MHz
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BLO51

5-4000 MHz Wideband Low Noise Amplifier

p

SParameter
(Vdevice = 5.0V, Icc = 48mA, 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 0.432 -23.546 18.428 | 162.342 0.032 12.662 0.230 -12.408
500 0.339 -64.094 | 12.907 | 122.963 | 0.038 31.883 0.316 -8.360
1000 0.245 -92.179 8.226 95.114 0.057 43.556 0.396 -32.581
1500 0.153 | -112.501| 6.008 74.810 0.080 42.095 0.401 -50.839
2000 0.083 -171.662| 4.811 58.294 0.102 36.535 0.341 -65.753
2500 0.150 128.339 | 3.906 44.067 0.125 29.791 0.261 -80.248
3000 0.235 15.431 3.325 31.484 0.152 22.486 0.220 -08.979
3500 0.279 112.352 2.942 20.295 0.174 13.449 0.250 -125.159
4000 0.271 107.520 2.619 7.406 0.270 6.301 0.311 -146.330

Vd =5V, Id = 48.0mA, Ta =05

Vd = 4.8V, Id = 46.0mA, Ta 825

Freq | MHz | 900 | 1900 | 2140 | 2450 Freq | MHz | 900 | 1900 | 2140 | 2450
s21 | dB | 19.0 [ 140 | 130 | 12,0 s21 | dB | 19.0 | 14.0 | 13.0 | 120.
S11 | dB |-195|-22.0(-26.0(-235 S11 | dB |-19.0|-215(-225]-23.0
S22 | dB [-26.0[-21.0(-17.5(-17.0 S22 | dB |-275]-220]|-18.0(-17.0
P1 | dBm [ 215 | 21.5 | 21.6 [ 22.0 P1 | dBm | 21.0 | 21.0 | 215 | 215
OIP3| dBm | 345 | 36.0 | 36.0 [ 355 OIP3| dBm | 34.0 | 358 | 36.0 | 35.0
NF | dB | 0.70 | 0.88 | 0.91 | 0.94 NF | dB | 072 | 0.88 | 0.9 | 0.94

Vd = 4.6V, Id = 44.0mA, Ta 95 Vd = 4.4V, Id = 42.0mA, Ta 95
Freq | MHz | 900 | 1900 | 2140 | 2450 Freq | MHz | 900 | 1900 | 2140 | 2450
s21 [ dB | 19.0 | 140 | 130 | 120 S21 | dB | 18.9 [ 13.9 | 13.0 | 11.9
S11 | dB |[-19.0|-110|-25.0]-225 S11 | dB |-187(-207|-24.1]-22.4
S22 | dB |-285(-225|-185]-175 s22 | dB |-29.8(-238|-19.3|-17.9
P1 | dBm | 205 | 205 | 21.0 | 21.0 PL | dBm | 200 | 203 | 20.7 | 208

OIP3| dBm | 34.0 | 355 | 355 [ 345 OIP3| dBm | 33.3 | 35.0 | 35.1 | 34.4
NF | dB | 0.70 | 0.88 | 0.89 | 0.95 NF [ dB | 0.70 | 0.87 | 0.90 | 0.93
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BLO51 l

5-4000 MHz Wideband Low Noise Amplifier V

Vd = 4.2V, Id = 40.0mA, Ta 925 Vd = 4.0V, Id = 38.0mA, Ta 925

Freq | MHz | 900 | 1900 | 2140 | 2450 Freq | MHz | 900 | 1900 | 2140 | 2450

S21 | dB | 19.0 | 14.0 | 13.0 | 12.0 S21 | dB | 19.0 | 140 | 13.0 | 125

S11 | dB |-185|-20.0|-235]-21.5 S11 | dB |[-185(-20.0]-23.0|-21.0

S22 | dB |-285|-245(-20.0]-185 S22 | dB |-28.0(-26.0[-21.0]-185

P1 | dBm | 19.5 | 20.0 | 20.0 [ 20.5 P1 | dBm | 19.0 | 19.5 | 20.0 | 20.0

OIP3 | dBm | 35.0 [ 35,5 | 34.0 | 35.0 OIP3 | dBm | 325 | 34.0 | 34.0 | 33.4

NF [ dB | 0.70 | 0.87 | 0.90 | 0.93 NF dB | 0.70 | 0.87 | 0.89 | 0.93
Vd = 3.5V, Id = 33.0mA, Ta #25

Freq| MHz | 900 | 1900 | 2140 | 2450

S21| dB | 185 | 135 | 125 | 115

S11| dB |-18.0(-185]|-21.5]-20.0

S22 dB |-245(-31.0|-235]| -95

P1 | dBm | 185 | 185 | 19.0 | 19.0

OIP3| dBm | 305 | 325 | 325 | 315

NF | dB | 0.70 | 0.86 | 0.90 | 0.93
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5-4000 MHz Wideband Low Noise Amplifier V

Application Circuit: 900 MHz

Schematic Diagram BOM Tolerance
C1l| 10uF +20%

&3 c2 ¢ 94| c2|1000pF  +5%

I I 1 O C3| 100pF| 5%

L2 1 1 1 C4| 100pF| +5%

C5| 100pF| 5%

REIN ¢4 L1 L3 o5 RFOu
| O C6| 1pF *+ 5%
L1| 3.9nH | +5%
L2 | 68nH +5%
L3| 6.8nH | +5%

1l BLOSA

Typical Performance
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BLO51

5-4000 MHz Wideband Low Noise Amplifier

BeRex
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9-Ch FWD, 1S-95 (Vds = 5.0V, Ids = 48.0mA)
-30
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5-4000 MHz Wideband Low Noise Amplifier V

Application Circuit: 1900 MHz

Schematic Diagram BOM Tolerance
Cl| 10uF + 20%

s o o %d)d C2| 1000pF| *5%

‘ L 1l 1 C3| 100pF| +5%
L I I I C4| 22pF + 5%
- - ) C5| 22pF + 5%
L1 L3
REIN  C4 c5 RF Ou C6| 0.5pF + 5%
I ™M BL051 MM

C7| 0.75pF| 5%

CB% C?% L1| 1.5nH +5%

L2 | 56nH +5%
L3| 4.7nH +5%

Typical Performance
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