(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

Device Features

e NF=0.91dB @ 900MHz at RF connectors of Demo board
e Gain=22.0dB @ 900 MHz

e OIP3=36.0dBm @ 900MHz

e Output P1dB =20.5dBm @ 900 MHz

e 5V/75mA, MTTF > 100 Years, MSL 1, Class 1B

e ROHS2-compliant SOT-89 SMT package

Product Description Electrical Specifications

BeRex's BLO11 is a hlgh performance LNA Device performance _ measured on a BeRéyevaiuati€niieard at 25°C, Vd=5V, 50 Q system.

based on GaAs material with E-pHEMT pro- Parameter CopdtiotsN\in Typ Max Ll

. . . Operational

cess, packaged in a RoHS2-compliant with SOT Frequency Range | 5 4000 | MHz

-89 surface mount package. It is designed for  |test Frequency | 900 MHz

use where low noise and high linearity are re- |Gain 4!_ N 20.5 22.0 dB

quired and features low noise and high OIP3  |input Retasn L&ks /) -19.0 dB

at wideband frequency. It requires a few ex- Output Returnkossy -15.0 dB

ternal matching components. All devices are  [Output IP3 S e | 305 | 335 dBm

100% RF/DC tested and classified as HBM ESD  |Outtht P1dB 19.5 20.5 dBm

Class 1B. (oiseFigure 0.91 1.11 dB
* NF : L(—)s;s on input and output transmission lines on PCB are not de-embedded.

Applications ecommended Operating Conditions

. Parameter Min Typ Max Unit

e Base station Infrastructure/RFID

e Commercial/Industrial/Military wirefess systess Bandwidth > 4000 MHz
lc @ (Ve =5V) 60 75 90 mA
Ve 3.5 5.0 5.25 Vv
Rtx 43 °C/W
Operating Case Temperature -40 +85 °C

Electrical specifications are measured at specified test conditions.

Specifications are not guaranteed over all recommended operating conditions.

Applications Circuit

vdd Absolute Maximum Ratings
?o

Bypass Parameter Rating Unit

C:oer{ 1 Storage Temperature -55 to +155 °C

Junction Temperature +170 °C

o —D|hCF> out Supply Voltage +6.0 %
Block Block Supply Current 200 mA
N Input RF Power 30 dBm

*external matching circuit: refer to the page 5 to 13. Operation of this device above any of these parameters may result in permanent damage.
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

Vd =5V, Id = 75.0mA, Ta = 25°C Vd =4.8V, Id =70.0mA, Ta = 25°C
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 | -240| -240 | -195 S11 dB -188 | -245 | -23.2 | -195
S22 dB -15.0| -155| -215 | -16.0 S22 dB -153 | -165] -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 334 35:5 36.0 37.0
NF dB 0.91 1.13 1.17 1.30 NF dB 0.91 1:13 1.17 1.30

* NF : Losses on input and output transmission lines on PCB are not de-embedded.

Vd = 4.6V, Id = 65.0mA, Ta = 25°C Vd = 4.4V, ([ =59.0mA, Ta = 25°C
Freq | MHz | 900 | 1900 | 2140 | 2450 Freq | MHZ | “900-—]/1900 | 2140 | 2450
s21 dB 218 | 170| 168 155 21 dB 217 | 170 167 155
s11 dB | -183 | -247| -226| -196 s11 48 | ~175| -249| -21.8 | -195
522 dB | -156| -17.4 | -248] -181 $22 dBN\| -158 | -184 | -26.6 | -19.3
Pt | dBm | 199 | 198 198]| 193 PAC A.dBm | 194 | 194 196| 189
orP3 | dBm | 329 350 360| 36.0Q3-0W®3}ZdBm | 324 | 345| 360]| 350
NF dB 091 | 113| 127| 130 NF dB 091 | 113| 117| 130
* NF : Losses on input and output transmission lines on PCB are ot de-embedded.
Vd = 4.2V, Id = 53.0mA, Ta = 25°C Vd = 4.0V, Id = 46.0mA, Ta = 25°C
Freq | MHz | 900 | 1900 2140“'22;5“ Freq | MHz | 900 | 1900 | 2140 | 2450 |
s21 dB 216 | 170 ‘ 166 | 154 | s21 dB 215 | 170| 165| 153
s11 a8 | -16.8 | -24.9 | Y4 ) -19.5 || s11 dB | -159| -249| -204 | -194
522 a8 | -159 | Sead—277] -210 || s22 d8 | -158 | -205| -276| -228
PL | dBm 18.9 19-.19.0 : 92| 185 P1 | dBm 183 | 186| 187 180
N\ |}
oIP3 | dBm 325 | 3354/ 350| 340 oP3 | dBm | 305 | 330| 340 33.0
NF dB qgi;j__}:13 117 | 130 NrF dB 091 | 113 117| 130

* NF : Losses on input and‘output'tkansmission lines on PCB are not de-embedded.

Vd = 3V NE=340mA, Ta =25°C

-

Freq MHz Q00 | 1900 | 2140 | 2450 |
S21 dB 21.0 16.7 16.1 15.0

94 [oos) -131 | -236| -185 | -19.3
SO B | -142 | -219| -225 -27.7
P1 | “dBm 161 | 172 174| 166
oIP3 | dBm 260 | 205 305 300
NF dB 001 | 113| 117 130

* NF : Losses on input and output transmission lines on PCB are not de-embedded.
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

V-l Characteristics

0 c © O Q@ O/ @yRIC ¢ © 00

*Dielectric constant _ 4.2 *RF pattern width 52mil *31mil thick FR4
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Z 20.820 0 -14.629 o 10.879 pF S13 2:-28,381 dB 1 000,000 800 MHz
1 000.000 000 MHz
*
CH1 Markers
1: 33.479
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S500.000 MHz
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2.00000 GHz
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S31 2: 21,496 dB 1 000,000 000 MHz 766 0 OSOINHEE\e 19.875 pF

BLO11

5-4000 MHz Wideband Low Noise Amplifier

Typical Device Data

S-parameters (Vd=5V, Id=75mA, T=25°C)

1 898 0008 5EMAS

CH2 Markers

STOPN300.000 MHz

CNS\Markers
21 dB
L0008 MHz

=20
QBY

125.7081 dB
avee GHz
3.

/
4:-23.675 dB
3.00000 GHz

CH4 Markers

g 1: 24.373 dB 1: 68.324
500,000 MHz -1.7461 @
1 500.000 MHz
NN 3= 1?'144 dB
3 2.00000 GH:t 3: 82.266 0
PRm 2 -12.203 2
4: 13.256-48B 2.00000 GHz
33005 GHZ\ 4: 71.156
Cor Eer -38.527 a
4 3.00000 GHz
T T
START S5.000 MHz STOP 4000,233 M £ START 5.000 MHz STOP 4000.000 MHz
S-Parameter
(Vdevice = 5.0V, lcc = 75@A, T = 257°C, calibrated to device leads)
Freq S11 : 4 S21 S21 S12 S12 S22 S22
[MHz] [Mag] lAng] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
1NN/,
100 0:594 !“ -32.668 20.271 164.806 0.030 9.568 0.135 -29.347
500 04355 [ -92.314 16.433 130.319 0.032 11.743 0.156 -6.174
1000 (| 5.454 -141.505 11.810 98.232 0.039 16.118 0.206 -15.572
| 4500000455 | 178736 |  8.990 73.537 0.046 12.886 0229 [ -17.502
2800 : 0.518 143.413 7.118 54.527 0.051 7.508 0.255 -15.050
2508 _J 0.631 120.153 5.709 34.979 0.056 0.061 0.303 -21.818
i
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
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

Application Circuit: 900 MHz

Schematic Diagram BOM Tolerance

C1 | 1O0uE +20%

s c2 . "S 2 1000;.Fi +5%
4 4 R1 = C3 hi20phnl  +5%
ng I :[ I C4t—=a8pF +5%
i 55 2.7pF +5%

RFIN (4 l\ c6 REGu o=t
O ! M oS " O | 6 | 150pF +5%
l 11| 6.8nH +5%

cs

:I: Il 12 | 39nH +5%

R1 | 13o0hm +5%

Typicat-Performance
(Vé=5\% 1d=35mA, T=25°C)
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

25 F1=900MHz, F2=901MHz
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emperature Performance
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.30 —
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-40 25€
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E 70 I -1 ‘," P \> * NF : Losses on input and output transmission lines on PCB are not de-embedded.
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

Application Circuit: 1900 MHz

RFIN 4

Schematic Diagram BOM Tolerance
C1 10uF +20%
+5V
C3 Cz2 C1 b
C2 | 1000p% 5%
1O aN
R1 C3 | 10BpE, *5%
LZE 1 :[ I ca L 100pEL) +5%
£5-1L5pF + 5%
L1 l\ 6 RF O i
[ 1l ) i

100pF +5%

F
14
BLO1 I LR —
l | Y1 | 1.8nH +5%
C5
:I: L2 | 27nH 5%

- R1 | 130hm |  +5%

BeRex

Typical Performance
(Vd=5V,(1d=75mA, T=25°C)
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

20 F1=1900MHz, F2=1901MHz
40
2 %M
15
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) 3 <<\\
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5 ——+85C © (@%b 4
15 - /9 260
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o 30
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Freq [MHZz] one [dBm]
emperature Performance
1900MHz, 885KHz offset
9-Ch FWD, 1S-95 (vd =5.0V, Id = 75.0mA)
-30
q MHz 900 1900 2140 | 2450
-40 25€
— —485C -30 0.84 1.07 1.11 1.25
_____ By L Temp
< 0 (3 25 091 | 113 | 117 | 1.30
i N [°C]
B, -60 3 85 1.13 1.33 1.38 1.56
E 70 - / \> * NF : Losses on input and output transmission lines on PCB are not de-embedded.
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-90 Q \ "'2
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R
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

Application Circuit: 2140 MHz

Schematic Diagram BOM Tolerance
C1 10uF +20%
C3 C2 C1 +5V C2 | 1000pE ! 5%
T T WT—0 [c] 100 Se5%
Ri 1 T N
C4 P, 220F i £5%
LI T
L 2 L C5(j~1.29F + 5%
E €65} 400pF 5%
RFIN  ca I\ 6 C7 RFOFSTT
. ™M ~ p | & '_\. +“/L00pF 5%
1l BLO1 Il I L \
1) 1nH 5%
L3 Rt
C5 L2 27nH +5%
1 + 1 L3 | 8.2nH +5%
R1 | 13o0hm 5%
Typical Performance
(Vd=5V,(Id=25mA, T=25°C)
N
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

20 F1=2140MHz, F2=2141MHz
L-Ll—am 40
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emperature Performance

3GPP WCDMA, 1-64DPCH,
+5MHz offset ,1-Ch FWD (Vd =5.0V,1d =75.0mA)
—
q MHz 900 1900 | 2140 | 2450
-30 0.84 1.07 1.11 1.25
Ty Temp
m 25 0.91 1.13 1.17 1.30
= [°C]
o 85 1.13 1.33 1.38 1.56
d > * NF : Losses on input and output transmission lines on PCB are not de-embedded.
<
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

Application Circuit: 2450 MHz

Schematic Diagram BOM Tolerance
C1 10uF 1 20%
c3 c2 c1 c2 | 10004 +5%
T 1 WO i
I :[ A1 I C3 |"A0QpF)n " *5%
L2 N\ &
= = = C4\|_39pF 5%
P\l
RF IN c4 cé RF Ou—.&5/])1.2pF +5%
O 1 BLOTT i C‘ B
l ¢ [ 100pF 5%
Cs '
]: L1 22nH 5%
R1 | 13 ohm 15%

Typical Performance
(Vd=5V,(1d=75mA, T=25°C)

|
\

0 A~y 0
—‘-+2‘?"1 | —+25C
-10 o=t =300 5 —_30C
NG 399)'_ ——+85C
Qe
-20 ,‘-""’I \
—_ | —-10
11] | m
2:30 1 X3 S
__-h
: ! g -15 _h__—-“ﬁ—._____ —]
?-40 ﬁ ) ® -‘-""\
L/ ! i 20
-50 N
-60 (— -25
2358 2400 2450 2500 2550 2350 2400 2450 2500 2550
Freq [MHz] Freq [MHZ]
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BLO11

5-4000 MHz Wideband Low Noise Amplifier
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

Application Circuit: 3500 MHz

Schematic Diagram BOM Tolerance
C1 10uF +20%
€3 C2 \\a C1 N C2 | 10005, 5%
J_ J— R1 J— e NN
I I I C3 4 100pEgy 5%
— — A ————————————
“{ C4~T000FZY)  +5%
e
Col 050F +5%
Cc4 C6 \ c7 RF Out N7 i_-
O i} J_ s BL011/ i O €6=/1.2pF +5%
- I/ 1.7 | 100pF £5%
I il [ L1 | 8.2nH +5%
R1 | 13 ohm 15%
Typical Performance
(Vd=5V,(Id=25mA, T=25°C)
NN
)
0 ) . 0
e, P0G : — +25C
5 -__Lv, 20 ‘ 5 — .--SOC
\ - -ll ohC - == +85C
@-10 N4 @-10
E E -—
= . I s il g R
5-15 \ ———}——" - w -15 g g —
i ) i - -
,\‘1 ‘> v,
/r'h-—'"'—'
20 AN ~— 20
-25 LN .25
S480—"32450 3500 3550 3600 3400 3450 3500 3550 3600
Freq [MHz] Freq [MHZz]
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

o5 F1=3500MHz, F2=3501MHz
— 425C 40
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* NF : Losses on input and output transmission lines on PCB %\@d
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BLO11

5-4000 MHz Wideband Low Noise Amplifier

Package Outline Dimension

NOTE:
1. DIMENSIONS IN MILLIMETERS.

& DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS DR GATE BURRS
MOLD FLASH, PROTRUSIONS DR GATE BURRS SHALL NOT EXCEED 8.5mm PER END.
DIMENSION E1 DDES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION,

INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 8.5mm PER SIDE

& DMENSIONS D AND E1 ARE DETERMINED AT THE OUTMOST EXTREMES OF
THE PLASTIC BODY EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, GATE BURRS AND,
INTERLEAD FLASH, BUT INCLUDING ANY MISMATCH BETWEEN THE TOP AND RBOTTO|
OF THE PLASTIC BODY.

/2\ DATUMS A, B AND D TO BE DETERMINED 8 18mm FROM THE LEAD TIP

& TERMINAL NUMBERS ARE SHOWN FOR REFERENCE ONLY.

Suggested Lan

PCB Land Pattetin

0.40 1.30 Q

20,

0.40

 Sad
"4

0.75

Note : All dimension _ millimeters

PCB lay out _ on BeRex website

AMINAL
1.50

Pattern and PAD Layout

PCB Mounting

METERS

“MAAXIMUM
1.60

0.10

0,48

MNOTE
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

Package Marking Tape & Reel

SOT89 Packaging information:

SOT-39 - Part Orientation
BL01 1 [ T T ] Tape Width (mm): 12

YYWWXX E\ E Reel Size (in
L J YY = Year, WW = Working Week, D&’ice

XX = Wafer No. Devi 0

Cirection of Feed

Pin 1

Lead plating finish %%

100% Tin Matte finish

(All BeRex products undergoes a 1 hour, 150 ree C;Arineal bake to eliminate
thin whisker growth concerns.)

MSL / ESD Rating %
ESD Rating: Class 1B ;&

Value: Passe

Test: Human Bo odel (HBM)
Standard: JE%ndard JESD22-A114

MSL Ratiig: % at +260°C convection reflow

Standard: DEC Standard J-STD-020

<A

Caution: ESD Sensitive
Appropriate precautions in handling, packaging
and testing devices must be observed.

Froper ESD procedures should be followed when handling this device.
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(72 BEREX BLO11

5-4000 MHz Wideband Low Noise Amplifier

RoHS Compliance

This part is compliant with Restrictions on the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment (RoHS) Directive 2011/65/EU as amended by Directive 2015/863/EU.

This product also is compliant with a concentration of the Substances of Very High Concern (SVHC) can-
didate list which are contained in a quantity of less than 0.1%(w/w) in each components of a product
and/or its packaging placed on the European Community market by the BeRex and Suppliers.

NATO CAGE code: %%
2 [N]| 9|6 ]F Q
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