(72 BEREX

Device Features

e Operated at 3.3V and 5.0V

e 33.0dBm Output IP3 at 0dBm/tone at 3600MHz

e 18.0dB Gain at 3600MHz

e 18.7dBm P1dB at 3600MHz

e 0.59dB NF at 3600MHz

e Fast shut down to support TDD systems

BLB04
2500 — 5000 MHz High Linearity LNA

Part Marking (xx:wafer number)

e Lead-free/Green/RoHS Compliant DFN8 2x2 Package

Product Description

BeRex’s BLBO4 is a high linearity LNA, based on
GaAs E-pHEMT process and packaged in a RoHS-
compliant DFN 8L 2x2mm? Surface mount package.
It is designed for use where low noise and high line-
arity are required and features low noise and high
OIP3 at Frequency range of 2.5~5.0GHz. It is fast
enable switching speed for TDD-5G application. All
devices are 100% RF/DC tested and classified as
HBM ESD Class 1C.

Applications

e Base station Infrastructure

Electrical Specifications

Device performance _ measured on a BeRex evaluation board at 25°C, V4=5V, 50 Q system.

Parameter Conditions  Min Typ Max Unit
Srzzrj::c';aéange 2500 5000 | MHz
Test Frequency 3600 MHz
Gain 16.5 18.0 dB
Input Return Loss -21.5 dB
Output Return Loss -15.0 dB
Output IP3 odem/tone. | 300 | 33.0 dBm
Output P1dB 17.7 18.7 dBm
Noise Figure 0.59 0.79 dB

* Noise Figure data has input trace loss de-embedded.

Device performance _ measured on a BeRex evaluation board at 25°C, V4=3.3V, 50 Q system.

e Commercial/Industrial/Military wireless system Parameter Conditions  Min Typ Max Unit
e TDD or FDD LTE system/5G NR Operational 2500 5000 | MHz
Frequency Range
Applications Circuit Test Frequency 3600 MHz
R1 = 2 o 3d Gain 16.3 17.8 dB
Input Return Loss -19.0 dB
i CH Output Return Loss -17.0 dB
= s Output IP3 odem/tone. | 315 | 345 dBm
ST . P ) Output P1dB 145 | 155 dBm
Noise Figure 0.58 0.78 dB
j_|: * Noise Figure data has input trace loss de-embedded.
BOM | 2.65GHz | 3.6GHz |4.5584.9GHz | Marks | Recommended Operating Conditions”
Cc1 1nF 1nF 1nF Parameter Min Typ Max Unit
c2 100pF 100pF 100pF Bandwidth 2500 5000 MHz
c3 5.1pF 2pF 2pF HQ ls @ (Vg =5.0V) 39 49 59 mA
c4 S5pF 2pF 2pF lg @ (Vg=3.3V) 36 44 52 mA
C5 0.75pF 0.3pF 0.3pF Vg4 33 5.0 5.25 \"
R1 1.8Kohm | 1.8Kohm 1.8Kohm 5V dG/dT -0.005 dB/°C
R2 Oohm Oohm 0ohm Rn 53 °C/W
L1 2.2nH 1.8nH 2.2nH Operating Case Temperature -40 +125 °C
L2 LINE 1nH LINE Electrical specifications are measured at specified test conditions.
*3.3V R1910 ohm Specifications are not guaranteed over all recommended operating conditions.
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(72 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

Recommended Operating Conditions’

Paramter Condition Min. Typical Max. Unit
On state 0 0.9 \Y
Shutdown Control
Off state(shutdown) 1.17 Vg \
On state 5V 39 49 59 mA
Current, ly On state 3.3V 36 44 52 mA
Off state(shutdown) 5 7 9 mA
Shutdown pin current,lsd 1.17V = Vg < Vp 200 UuA
Rise time(10% to 90%) 150 ns
Switching Time
Fall time(90% to 10%) 50 ns

Absolute Maximum Ratings

Parameter Rating Unit
Storage Temperature -55 to +155 °C
Junction Temperature +150 °C
Supply Voltage +7.0 Vv
Supply Current 130 mA
Input RF Power 30 dBm

Operation of this device above any of these parameters may result in permanent damage.

Typical Performance (V4=5.0V, 1,=49mA , T=25°C)

Parameter Frequency Unit
V4 =5V 2650 3600 4550 4900 MHz
Gain 19.2 18.0 16.0 15.2 dB
S11 -10.5 -21.5 -13.4 -11.0 dB
S22 -8.0 -15.0 -11.2 -10.0 dB
oIP3 34.0 33.0 36.5 36.5 dBm
P1dB 21.0 18.7 18.0 17.5 dBm
5G NR ACLR” 10.0 7.6 8.0 7.0 dBm
Noise Figure 0.52 0.59 0.74 0.78 dB
Typical Performance (V4=3.3V, 14=44mA, T=25°C)

Parameter Frequency Unit
V4 =5V 2650 3600 4550 4900 MHz
Gain 19.0 17.8 15.8 15.0 dB
S11 -10.5 -19.0 -13.5 -11.0 dB
S22 -9.0 -17.0 -11.8 -10.0 dB
oIP3 34.0 34.5 35.0 35.0 dBm
P1dB 18.0 15.5 15.0 14.8 dBm
5G NR ACLR” 6.4 4.4 4.3 3.7 dBm
Noise Figure 0.47 0.58 0.73 0.77 dB

*ACLR Channel Power measured at -50dBc.
- 5G NR Downlink FR1 : SCS 30KHz, CBW 100MHz, 256QAM, PAR 9.66 at 0.01% Prob.
* Noise Figure data has input trace loss de-embedded.
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(77 BEREX

BLB04
2500 — 5000 MHz High Linearity LNA

V-l Characteristics

Evaluation Board

BEP220‘I R1 K 01
80 . .
— 2 p CBN
07 = =a0C -7 B V50
g0 L ===-+105°C Al e For sﬁndawn
—+125°C s
50 i
E 0 /
=
= 30
L7
20 Z ] o )
10 /) -
e
0
o 1 2z 3 4 5 8 7 O R406%c 16} Rldﬁ?OS@ea@ln
Vee [V *Dielectric constant _4.2 *RF pattern width 24mil *16mil thick RO4003 PCB
Pin Configuration and Description
TOP VIEW
Vbias | 1 I'[r———] 18] N/C
L — | —_—
RFinput | 2 I g | | 7| RFoutput / vd
b — I pu—
Ncl3! | 6] vsd(shut down)
e | | r=am
N/Cl4! v———— 5] N/C
DC PACKAGE
8-LEAD (2mm x 2mm) PLASTIC DFN
Pin No. Name Description
1 Vbias Vbias sets Idq through external resistor for V4=5V or V4=3.3V.
2 RFinput RFinput pin. A DC Block with High Q performance is required.
. < . .
6 Vsd(shut down) Power f)n/c?ﬁ contro! pin. 1.17V =<V, disables device.
If function is not desired, may be connected to ground.
7 RFoutput / Vd RFoutput / V4 pin. Supply Vd through choke/Inductor for the device.
3,4,5,8 NC No internal connection to die. May be connected to ground.
9 Backside Paddle Exposed Pad is RF/DC ground, must be soldered to PCB.
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(72 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

Typical Device Data

S-parameters (V4=5.0V, 143=49mA , T=25°C)

P 511 smith (R+j<) Scale 1.0000 [Fz] Trz 521 Log Mag 10.00dE/ Ref 0.000dE [Fz]
1 2.6500000. GHE -1z.735 0 ¢ 5000 5 gemgoog 6z 19,297 98
? 2.6000000 GHz 21.796 07-5.3642 0« 40.00 | 2 3.5000000 GHz 17.360 dE
3 4.0E0AD00 GHZ  25.004 0 -985.26 mQ | 3 4.5E00000 GHz 16.12% dE
+4  4.3000000 GHz 27,200 0 751,86 mQ | 30.00 k4 4.9000000 GHz 15.672 dB
20.00 Wz
10.00 1 = E]
0.000 Y "
-10.00
-20.00
-30.00
-40.00
o A& ~50.00 =
Tr2 512 Log Mag 10.00dES Ref 0.000dE [F2]  Trd £22 Smith (R+3x) Scale 1.0000 [Fz]
000 T FEoe000 oAz 5,504 9B 1 2.6500000 : —Ea.mzE oo 1
an.00 | 2| 3.6000000 GHz -26.657 dE 2 3.6000 . c.EF3 0 1
3 | 4.5500000 GHz -25.59: dE 2 4.5 . JELE D1
30.00 b4 4.5000000 GHz -25.285 dB =4 4,9000000 GHz 21,095 0 -17%644 0 1
20.00
10,00
0.000 W L
-10.00
-20.00 4
E]
-30.00 W
-40.00 1
-50.00 = oA
1 Start 15 GHz IFBWM 70 kHz Srop & GHz [E)1
S-Parameter
(Vg=5.0V, I =49mA, T = 25 °C, calibrated to device leads)
Freq S11 S11 S21 S21 S12 S12 S22 S22
MHZz Ma An Ma An Ma An Ma An
2500 0.44 -143.54 9.70 52.99 0.04 30.01 0.48 -56.11
2600 0.44 -145.97 9.32 49.22 0.04 27.62 0.47 -58.80
2800 0.44 -150.75 9.04 42.55 0.04 24.59 0.45 -64.33
3000 0.43 -154.00 8.44 36.32 0.04 19.84 0.43 -68.68
3200 0.41 -157.36 8.12 29.99 0.04 16.01 0.41 -73.81
3400 0.41 -160.33 7.76 24.41 0.04 13.60 0.40 -79.24
3600 0.40 -163.16 7.43 18.50 0.05 11.13 0.39 -85.42
3800 0.38 -166.53 7.25 12.41 0.05 8.57 0.39 -92.20
4000 0.36 -169.17 6.99 5.46 0.05 6.38 0.39 -100.11
4200 0.34 -172.18 6.75 -0.83 0.05 3.20 0.39 -107.57
4400 0.32 -174.84 6.50 -7.74 0.05 -0.51 0.40 -114.68
4600 0.30 -178.87 6.29 -13.78 0.05 -4.55 0.42 -121.92
4800 0.28 177.63 6.10 -20.27 0.05 -7.69 0.44 -129.77
5000 0.27 174.99 5.90 -26.49 0.05 -10.13 0.46 -136.93
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(72 BEREX

BLB04

2500 — 5000 MHz High Linearity LNA

Application Circuit: 2650 MHz

Schematic Diagram BOM size Marks
C1 InF 1608
o [c2| 100pF | 1608
R1 R2 Cc1 Vq4 Toh Technol
ohanson lechnology
a3 >.1pF 1608 251R14S5R1BV4(HighQ)
c2 ca 5pF 1608 Distance to pin7 : 6.5mm
7 ° = ¢L1 ~ c4 C5 0.75pF 1608 Distance to pin2 : 5.0mm
o——f——f >
RF In c3 J—cs ‘ i1 L2 RF Out L1 2.2nH 1608 —
- ! : _ L2 Line 1608 Characteristics change
[ 1] when it is 0Oohm.
< L Vg R1 | 1.8Kohm 1608
R2 Oohm 1608
Typical Performance
V4= 5V, Ig= 49mA
0 25 r
0 JR—— T
- -apC
-4 23 ===s2105°C
10 22 —125°C
= s - — = 2
2 5 s 0 === o 3
- ™~ - - - -
b 19
20
—_— e 18
- adl" 17
s 40°C
== +105°C 16
—125°C
-30 . . 15
2500 2550 2000 2650 2700 2750 2800 2500 2550 2600 2650 2700 2750 2800
Freq [MHz] Freq [MHz]
0 F1=2650MHz, F2=2651MHz
44
5 42 — D5
- ¢ =400
wﬂmﬂm 40 — e {05
-10 a8 .
— — — {255
o £ 36 "
= 15 E 24 s L. -
o - - = s
o ey o PR S S
20 —25C © 30
s = =a0C | 28
- +105°C 26
20 — 12570 24
2500 2550 2600 2650 2700 2750 2800 22101 2 3 45 6 7
Freq [MHz] Po [ tone [dBm]
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BLB04
2500 — 5000 MHz High Linearity LNA

(72 BEREX

Vg=5V, l3=49mA

BeRex

ewebsite: www.berex.com

2650MHz 2650MHz
24 25
—
4g | = =a0C 20_.__._“_.__//"
=== +105°C / -
'E' 14 L +125°C 'E‘ 15 »
@ o7 /
= =
DC_" g nc: 10 /,
4 5 F e P |
/ — s Gain
-1 0 T
-20 -15 -10 -5 0 5 =20 -15 -10 -5 0 5
Pin [dBm] Pin [dBm] (T=25°C)
MF De-emmbedded MF on EVBoard
2.5 2.5 T
— 2R +25°C
—_— = AP —_ = AP
20 | == = =+105C 20 b om - - +105°C
+125C +125°C
— 15 — 15
m m
= =
ke ke
Z 10 Z 10 — r— —
=T --7- - T T
05 — 05 __h‘-h-‘-#___ = —— Ep—
ao oo
2450 2550 2650 750 2350 2450 2550 2650 7750 2850
Freq [MHz] Freq [MHz]
R ffset 21,48 B
JGPP 5G NR, 100MHz 1FA, ‘12;3-'“" Ref 8.00 dBm
+100MHz offset, PAR=9.5@0.01% —— 31 #m -
0 e o 005 "'-“—---w—-w--*w 502 dE: p—
— 35
S0+ - e
20 4 ===++105C
— - e M 'W”""WM.\
& -30 12 i T .
= M
E -40 Tty Center 265 GHz Span 408.3 MH]
(] - /‘5""- [#Res BW 300 kHz VBW 30 kHz Sweep 137.5 ms|
< -50 [ Totel Camier Power 10072 B/ 3 25 bz ACP-IBW
Upper
-B0 Carrier Power Fitter e szum Hitor
10T 8 G6INHE Do 5 45 OFF
70 54l 4T OFF
4 5 6 ¥ 8 9 10 11 12 13 14
Po [dBm] (T=25°C)
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(72 BEREX

BLB04

2500 — 5000 MHz High Linearity LNA

Application Circuit: 3600 MHz

Schematic Diagram BOM size Marks
C1 1nF 1608
0 2 1 F 1
. —3 o |c 00p 608 ____
ohanson lechnology
a3 ZpF 1608 251R14S2R0BV4(HighQ)
c2 ca 2pF 1608 Distance to pin7 : 6.5mm
T LT : :
" | | C4 C5 03pF 1608 Distance to pin2 : 2.9mm
o I—1 H .
RFIn C3 J-cs =] - L2 RF Out L1 1.8nH 1608
I ] IZ\L L2 1nH 1608
L Ll Vi R1 | 1.8kohm [ 1608
R2 Oohm 1608
Typical Performance
Vy=5V, Ig= 49mA
0 23
—_— D5 +25°C
. - 40C 22 - . -a0°C
) === +105°C 21 - 05T
—+1257C 20 +125°C
-10
— — 19
] z il Bty === s e -
B -15 E 18 -':-_-_-.--—-..-.-
5 oA X 17 B I e e ——
20 Y f"“‘w"“ﬁ“ ‘,_ﬁ 16
N e = LA »
%\J \;-/-‘ I~ - 15
-25 T 1Py
\ ~ 14
\
30 13
3450 3500 3550 3600 3650 3700 3750 3450 3500 3550 3600 3650 3700 3750
Freq [MHz] Freq [MHz]
0 F1=3600MHz, F2=3601MHz
45
-5 43 L FEEC
41 - -
10 20 === +105°C
= =.L — +125°¢C
2 5 e I £ 7 e e e e =
S R P z 35 LA - £8 N =
v 20 E 33 Lo = |
—25C O M= =1= =
25 - =40C | 29
- +105°C a7
i — 12550 o5
3450 3500 3550 3600 3650 3700 3750 32101 2 3 45 6 7 8
Freq [MHz] Po [ tone [dBm]
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(72 BEREX BLBO4
2500 — 5000 MHz High Linearity LNA

Vg=5V, l3=49mA

3600MHz 3600MHz
23 23
18 18 — /
RN
‘E 13 E 13
3] Jia)
= =
S 8 £ 8
3 3
- -+ 05°C — P U
_ — 125 — - Gain
-2 t -2 T
-20 -15 -10 -5 0 5 -20 -15 -10 -5 0 5
Pin [dBm] Pin [dBm] (T=25°C)
MNF De-emmbedded MNF on EVBoard
2.5 2.5
— + 2GR —+3 55
— . — aFC — . — -AFC
20 | = = =+1057 20 | == = =+105C
+125°C +125°C
— 15 — 1.5
m m
= = I S
Z 10 e — 510 pm— o T =
] e - ==
. — —1 P e P .
0.5 - V]-J I— N —
00 o0
2400 3500 3600 3700 3300 2400 3500 3600 3700 3200
Freq [MHz] Freq [MHz]
3GPP 5G NR, 100MHz 1FA, oo Reigi dem
$100MHz offset, PAR=9.5@0.01% » e
- =— £ de S et -
0 : : : ' i EoRT
— 3G ..
=10 1 .
- =C
20 7 mmme 2 105°C
o P ST -
% 30 +125°C - B L i
L= f 2L
E -40 Center 3.6 GHz Span 498.3 MHz
o Res BW 300 kHz VBW 30KHz Sweep 137.5 ms|
< 50 = Total Carier Power 1564 0y ) 25K 2 ACP-IBW
- === Lovier Upper
60 Carrier Power Fiter  cfestfreq  Irec?y ARe Bn oA dEm o File
TEGLcRn ! B 2NMHr OFF 100k 98230t Sl Ared T4 O
_?‘U 000k B28hHz 5371 <RDA 4317 OFF
2 3 4 5 6 7 8 9 10 11 12
Po [dBm] (T=25°C)
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(72 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

Application Circuit: 4550 MHz

Schematic Diagram BOM size Marks
C1 InF 1608
o [c2| 100pF | 1608
R1 R2 Cc1 Vq4 Toh Technol
ohanson lechnology
a3 2pF 1608 251R1452R0BV4(HighQ)
c2 ca 2pF 1608 Distance to pin7 : 6.5mm
7 OE L - c4 C5 0.3pF 1608 Distance to pin2 : 2.1mm
o——| B>
RFIn 3 =Lcs ol s L2 RF Out L1 2.2nH 1608 _
i 3 . Characteristics change
I [ '] L2 Line 1608 when it is 0Oohm.
< L Vg R1 | 1.8Kohm 1608
R2 Oohm 1608
Typical Performance
V4= 5V, Ig= 49mA
0 21
+25°C
20 .
5 - = A0C
19 - 05C
0 18 +125°C
— g 7 =1
g P M_'@:-_—"-:‘ - e = | = = g 15 = == =] -
- -— =~ T £ Ny
b 3 15 I = o
20
e 14
. - -AFC 13
) == +105°C 12
—+125°C
-30 : : n
4400 4450 4500 4550 4600 4650 4700 4400 4450 4500 4550 4600 4650 4700
Freq [MHz] Freq [MHz]
0 F1=4550MHz, F2=4551MHz
46
— 425
5 44 .
42 T
- === 105G
-10
= e _ 40 — 12550
= 38
E -15 @ e ey
] =, 36 7 -
o el -
] D 34 1=
20 = - i
—_— 5 S e I Su e = L =
s = - -a0C 30
- +105°C 23
20 —+125°C 26
4400 4450 4500 4550 4600 4650 4700 2 2401 2 3 4 5 6 7
Freq [MHz] Po [ tone [dBm]
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BLB04
2500 — 5000 MHz High Linearity LNA

(72 BEREX

Vg=5V, l3=49mA
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0 0 o
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- — e GaiN
-5 -5 T
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Pin [dBm] Pin [dBm] (T=25°C)
NF De-emmbedded MNF on EVboard
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5 15 = 15 _'________._._.-*'_',"
= _...—-...___..-""‘--.__,..-"'.-__—.::'.::- = - -'-_-"'-—'-"
o[- SE==1-"7" Z 10 o -
’ 1 ’ e ——
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A5 - o5 | . T
o0 o0
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0 s e B8 e 5
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(72 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

Application Circuit: 4900 MHz

Schematic Diagram BOM size Marks
C1 InF 1608
o |[c2| 100pF | 1608
R1 R2 S C1 Vy — —
ohanson lechnology
C3 ZpF 1608 251R14S2R0BV4(HighQ)
c2 c4 2pF 1608 Distance to pin7 : 6.5mm
7 ° = L1 - c4 C5 03pF 1608 Distance to pin2: 2.1mm
o | e o 1| 22
| .2nH 1608
RFIn C3 J-cs =] i L2 RF Out —
3 3 L2 Line 1608 Characteristics change
L, 1[] when it is Oohm.
= L ' R1 | 1.8Kohm 1608
R2 Oohm 1608
Typical Performance
Vy=5V, lg= 49mA
0 21
+25°C
20 .
= - - dC
19 - 2105°C
18 +125°C
-10 Wwﬂ
— i R - 17
o o = - =+ 5
LT 2 15 = i B e
= 5 — P P
n MEREES o e ey —
20 - 14 _— T
—_—IFC
- - e 13
i === +105°C 12
—_—135°C
30 , . "
A750 4300 4850 4900 4950 5000 5050 4750 4800 4850 4000 4950 5000 5050
Freq [MHz] Freq [MHz]
0 F1=4900MHz, F2=4901MHz
46
-5 44 —25
: S
-10 ====+105C
— —_ 40 — 257
e £ 38
: 15 % a6 P e i i
o =
] o o34 S==F= ={=
-20 a -1~ -
— D5 ==t ==
s - =4C 30
= +105°C 28
10 e+ 255 C 26
4750 4800 4850 4900 4950 5000 5050 22401 2 3 4 5 6 7
Freq [MHZ] Po [ tone [dBITI]
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(72 BEREX BLBO4
2500 — 5000 MHz High Linearity LNA

Vg=5V, l3=49mA

4900MHz 4900MHz
20 20
— 357
- = 40°C
15 o ,-""F 15
-+ 05°C s .
T g LT g T 10
m S m
= =
£ 5 - e 5
0 _ 0
— P 0t
; — e GaiN
-5 1 -5 T
-20 -15 -10 Bl 0 5 -20 -15 =10 -5 0 5
Pin [dBm] Pin [dBm] (T=25°C)
NF De-emmbedded NF on EVBoard
2.5 T 2.5 T
+25°C +25°C
- - = 4T
20 b = = = #1057 20 = = =+105T
+125%C *125% _—
o oa ., —"'.'".F — -
= 15 — =15 = —
= -l"'"':""'--""::-""-'__ e el = - tF
— - S L — — -
= = .
= 10 Z 10 |
f"“"h.___,..f"""'--_.--'"""'—. - - L=
I - - - . - — L
0.5 PRl e a5
a0 o
4700 4300 4300 5000 5100 4700 4300 4300 G000 5100
Freq [MHz] Freg [MHz]
Ref Offeet 22.19 dB
3GPP 5G NR, 100MHz 1FA, (5 orkdx__Ref 891 1B
+100MHz offset, PAR=9.5@0.01% — T ——
" - £00 el <50 ol
0 2 A S — O
— I -
L Y
20 { ====+105°C
o' —+{ 2550 - T Pty sz
[ea) ap RERY P i T SR
E 420
E -40 = Center 4.9 GHz Span 498.3 MHz
g / [#Res BW 300 kHz VBW 30KHz Sweep 137.5 ms|
-30 Total Carier Pawer U5 dm B 2SN AGPIBW
Lowier Upper
-60 Carier Power Fiter  cheatfen  Ireo® e oFm R oAm o Filer
TOB5cBns R 28MHz O WANMFz 3 28MAH 5014 4205 5033 4324 QT
=70 00z A IEMA 50 AT 153 ATET OFF
1 2 3 4 5 6 7 8 9 10N
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(72 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

Typical Device Data

S-parameters (V4=3.3V, I4=44mA , T=25°C)

P 511 smith (R+j<) Scale 1.0000 [Fz] Trz 521 Log Mag 10.00dE/ Ref 0.000dE [Fz]
1 2.6500000. GHE X -1z.684 0 ¢ 5000 5 gemoo0g 6z 19,190 98
@ 3.5000 . 20300 40.00 | 2 3.5000000 GHz 17.225 dE
3 4.5E0A000 GHz . PP omR 3 4.5E00000 GHz 15.97% dB
=4 4.3600000 GHz 781,12 mo 30.00 k4 4.9000000 GHz 15.54% dE
20.00 W
z
10,00 1 H 3
0.000 K Ll
-10.00
-20.00
-30.00
-40.00
o A& ~50.00 =
Tr2 512 Log Mag 10.00dES Ref 0.000dE [F2]  Trd £22 Smith (R+3x) Scale 1.0000 [Fz]
5000 T FEoe000 oAz 27,508 9B 1 2.6500000 Cr 43,550 0 1
an.00 | 2| 3.6000000 GHz -25.567 dE 2 2.60000a0 GHz 40,012 0--34.015 0 1
3 | 4.5500000 GHz -24.551 dE 2 4.5 26.950 0 -24,635 0 1
30.00 b4 4.2000000 GHz -24.64& dBE =4 4,9000000 GHz ‘0ol
20.00
10,00
0.000 W L
-10.00
4
-20.00 /my—’_'_‘3
-30.00
) 3
-40.00 1
-50.00 = oA
1 Start 15 GHz IFBWM 70 kHz Srop & GHz [E)1
S-Parameter
(Vg=3.3V,lqg = 44mA, T = 25 °C, calibrated to device leads)
Freq S11 S11 S21 S21 S12 S12 S22 S22
MHZz Ma An Ma An Ma An Ma An
2500 0.45 -143.44 9.51 50.90 0.04 25.76 0.44 -56.64
2600 0.45 -145.41 9.11 47.97 0.04 25.44 0.43 -58.63
2800 0.44 -149.79 8.74 41.61 0.04 22.57 0.42 -63.19
3000 0.44 -152.84 8.19 36.27 0.04 20.11 0.41 -68.28
3200 0.43 -156.64 7.91 29.69 0.05 16.87 0.39 -74.01
3400 0.42 -160.03 7.58 24.21 0.05 13.97 0.38 -79.68
3600 0.41 -162.97 7.26 18.55 0.05 8.76 0.37 -85.57
3800 0.39 -166.59 7.10 12.57 0.05 6.93 0.37 -92.73
4000 0.37 -169.41 6.88 5.68 0.05 3.61 0.37 -99.73
4200 0.35 -172.10 6.70 -0.47 0.05 0.92 0.38 -107.79
4400 0.34 -175.00 6.39 -7.23 0.06 -3.37 0.38 -114.82
4600 0.32 -178.43 6.25 -13.61 0.06 -5.65 0.40 -122.92
4800 0.31 178.42 6.03 -20.12 0.06 -9.58 0.42 -130.96
5000 0.30 175.22 5.87 -26.08 0.06 -13.90 0.44 -138.67
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(72 BEREX

Application Circuit: 2650 MHz

BLB04
2500 — 5000 MHz High Linearity LNA

Schematic Diagram BOM size Marks
C1 1nF 1608
R1 2 S o1 3d C2 | 100pF 1608
3 5.1pF 1608 ch;flaRnls:SnSLi::/rZ:;m
c2 c4 5pF 1608 Distance to pin7 : 6.5mm
) 1 (Y T ca C5 [ 0.75pF | 1608 | oistance topin2:5.0mm
om 6 Ll B a0 Tron [l 22nH | 1608 _
| B d] 2| tne | 1c08 |G
< L Vi R1 | 910o0hm 1608
R2 Oohm 1608

BeRex

Typical Performance
Vg=3.3V, ly= 44mA

0
-5
e LR SR
— -10 Lt T
2
= 15
-
=
w
20
—+25C
- 40T
-25 .
=== +105°C
— ] P55
-30 . .
2500 2550 2600 2650 2700 2750 2800
Freq [MHz]
0
-5
e T S
— -10 ALl T
m
AT
-
T
w
-20
—25°C
25 = e
— == +05°C
—+125°C
30 . .
2500 2550 2600 2650 2700 2750 2800
Freq [MHz]
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25 T
—_—25
24 S
23 === (50
22 . +125°C
@ 21
E 20 il el T (L ey T 2L T SR Tl L.
LI S £ s e e
18
17
16
15
2500 28550 2600 2650 2700 2750 2800
Freq [MHz]
F1=2650MHz, F2=2651MHz
44 _
49 +2_-C
- =80T
40T s
38 1
T 36 MG e
% 34 ﬁ=/ -~ \
o T '__“'1---‘....‘_"_:,_ N
& 32 - =] 0 = s A= — \
(S
28
26
24
-3 -2 -1 0 1 2 3 4 5 8 7
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BLB04
2500 — 5000 MHz High Linearity LNA

(72 BEREX

Vg=3.3V, l3= 44mA

2650MHz 2650MHz
24 25
— 2550
19 p = =AE 20
p—r; v [ T T | —
_ - _ / ~
E 14} +125°C £ 15 - .
@ o / N
= =
DC_’ g 2 10 /,
4 5 P e P |
/ — = Gain
-1 0 T
-20 -15 -10 -5 0 5 =20 -15 -10 -5 0 5
Pin [dBm] Pin [dBm] (T=25°C)
NF De-emmbedded MNF on EVBoard
2.5 25
. + 3 5P C e + 3 BT
—_— = AR —_— = AT
20 | == = =+105C 20 —_—— =105
+125°C +125°C
— 15 — 15
= =]
= =
E 1.0 E 10 — e A—
05 = T— — 05 — . =
0.0 0.0
2450 2550 2650 2750 2850 2450 2550 2650 2750 2850
Freq [MHz] Freq [MHz]
Ref Ofast 21.15 dB
JGPP 5G NR, 100MHz 1FA, o Ref 8.00 dBm
+100MHz offset, PAR=9.5@0.01% i —— AEHEm
0 e Py ST = | 00 UE: Py
— 3570 2z —
S0+ - e
o0 4 ===-s105C
& 20 +125°C : P R
- y . = |
= =] o= ~
E -40 == Center 265 GHz Span 408.3 MH]
(] [#Res BW 300 kHz VBW 30 kHz Sweep 137.5 ms|
< 50 Totel Carier Power 6476 Wby 95 25 ki ACP-IBW
Lawer Upper
-B0 Carrier Power Filter ot -reg o dbm ebc ddm o Htor
p4sdEmi s O |[1000ME 4356 OFF
70 4 000 e 442 5050 SA0TOFF
1 2 3 4 5 6 7 8 9 10N
Po [dBm] (T=25°C)
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(72 BEREX

BLB04

2500 — 5000 MHz High Linearity LNA

Application Circuit: 3600 MHz

Schematic Diagram BOM size Marks
C1 1nF 1608
O C2 100pF 1608
R1 R2 S C1 Vy P — —
ohanson lechnology
c3 ZpF 1608 251R14S2R0BV4(HighQ)
c2 c4 2pF 1608 Distance to pin7 : 6.5mm
7 ° =] L - c4 C5 03pF 1608 Distance to pin2 : 2.9mm
o——f—— >0
RN €3 Les [ Lo L2 RFout | -1 | 1.80H 1608
I = L2 [ 1nH 1608
Vo R1 | 910o0hm 1608
= = S
R2 Oohm 1608
Typical Performance
Vg=3.3V, Iy= 44mA
0 23
— 25 +25°C
. - 40cC 22 T
) - +105°C 21 - +]05°C
0 — ] 25°C 20 +125°C
— — 19
g -15 % 18 o - ety e
- ™
= S 47 W
-20 18
15
25 =
14
30 13
3450 3500 3550 3600 3650 3700 3750 3450 3500 3550 3600 3650 3700 3750
Freq [MHz] Freq [MHz]
0 . . F1=3600MHz, F2=3601MHz
— 25T 45
= - =A0C | 43 — 25T
=== +105°C - = A
0 ——+125°C 41 T
= T S —_ j? +125°C
ey e
B 15 ey T o, £ 35 =N
S M, = | -
« L 33 N
-20 = 1 -k . F
o - - - =
A ;--:t"'--..-l""_i-—..__:_"’_: -
25 23 =1 N
27 ]
-30 25
3450 3500 3550 3600 2650 3700 3750 5 4 3240 1 2 3 4 5
Freq [MHZ] Po [ tone [dBITI]
BeRex ewebsite: www.berex.com eemail: sales@berex.com 16
Specifications and information are subject to change without notice. BeRex is a trademark of BeRex.
Rev. 1.0

All other trademarks are the property of their respective owners. © 2022 BeRex


http://www.berex.com
mailto:sales@berex.com

BLB04
2500 — 5000 MHz High Linearity LNA

(72 BEREX

Vg=3.3V, l3= 44mA

BeRex

3600MHz 3600MHz
23 23
18 18 S :-—
‘E 13 E 13 >,
M i}
= =
S 8 g 8
3 3
- 50 —— P gyt
e, +| 25°C — s GEIN
-2 F t -2 T
-20 -15 -10 -5 0 5 -20 -15 -10 -5 0 5
Pin [dBm] Pin [dBm] (T=25°C)
NF De-emmbedded MNF on EVBoard
25 2.5
+25°C +25°C
- = A0PC - = AP
20 | == = =+1057C 20 | == = =+]1057C
+125°C +125°C
— 15 — 15
m m
= =
%10 %10 —
— o =
0.5 — 0.5 — L= =% ="1
oo o
3400 3500 3600 3700 32800 2400 3500 3600 3700 3800
Freg [MHz] Freqg [MHz]
3GPP 5G NR, 100MHz 1FA, oo Reigidon
$100MHz offset, PAR=9.5@0.01% » e
0 [ = S e L
+25C B T
10 7 - e -dlC
o 4 ====+105°C
T +125°C [ —
g -30 - i T g e O
= . ]
E -40 ™ center 3.6 GHz Span 498.3 MHz
o Res BW 300 kHz VBW 30KHz Sweep 137.5 ms|
< 50 Total Carier Power 446306 5 25K 12 ACP-IBW
ﬂ Lowier Upper
60 ﬁ Carrier Power Fiter  cfestfreq  Irec?y ARe Bn oA dEm o File
SAE0eRn ! 8 MMH 0P 100k 98230t ) ARAT RO0F ATEE 0T
_?U t 1 000Mkz 98 23Rz f210 B8TS AL OFF
o1 2 3 4 5 6 7 8 9 10
Po [dBm] (T=25°C)
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(72 BEREX

BLB04

2500 — 5000 MHz High Linearity LNA

Application Circuit: 4550 MHz

BeRex

Schematic Diagram BOM size Marks
C1 1nF 1608
O 2 1 F 1
R1 R2 S C1 Vq ¢ 00p 608 — —
ohanson lechnology
c3 2pF 1608 251R1452R0BV4(HighQ)
c2 c4 2pF 1608 Distance to pin7 : 6.5mm
7 OE L - c4 C5 03pF 1608 Distance to pin2 : 2.1mm
o——| C
RFIn C3 : L2 RFout |t | 2.2nH 1608 —
. aracteristics change
fffff C l L2 Lme 1608 when it is 0ohm.
4 Vg R1 | 1.8Kohm 1608
R2 Oohm 1608
Typical Performance
Vg=3.3V, Iy= 44mA
0 21
— 25
. 20 -
13 === +105°C
10 18 +125°C
= ——— Eﬂ’ G S s vy
D 15 (—wabdec A = 16 :‘_"‘""ﬁ*'_ S
b PR PLE L 15 FRSasthsanad e
w 20 A=
v 14
’s Rl 13
B - +105°C 12
—_— 1255
30 : : "
4400 4450 4500 4550 4600 4850 4700 4400 4450 4500 4550 4600 4650 4700
Freq [MHz] Freq [MHz]
0 F1=4550MHz, F2=4551MHz
44 po
+25¢
5 42 - .
wi =T
———a 05T
-0 —— ]
= PP AR B R JK . K -2 20 B’ s
6 e 1
2 15 E — \
o = 34 T T
™ (] Pl = T \\
“ 20 = 32 il =1 " \
—_—25C O 30 Fego=m=reg=a =
- . —d0C 28 —
z == +05°C 26 3
0 ——r125°C o4
4400 4450 4500 4550 4600 4650 4700 5432101 2 3 45
Freq [MHz] Po [ tone [dBm]
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(72 BEREX BLBO4
2500 — 5000 MHz High Linearity LNA

Vg=3.3V, l3= 44mA

4550MHz 4550MHz
20 T 20
— DT
15 - = 400 15 = et e}
=== +105°C
— ] 357 P ~
T 10 Z E 10 g
& & /
= ; =
[=] 5 [=] 5 7
a P o /
0 . 0 i
. Z / s, P 0 1E
¥ — e GaiN
-5 ¥ -5 T
-20 -15 -10 Bl 0 5 -20 -15 =10 -5 0 5
Pin [dBm] Pin [dBm] (T=25°C)
NF De-emmbedded MNF on EVBoard
2.5 25
— 250 +25°C
— - — AFC —_ = ATC
20 | — — —+105% 20 | = = =+105C
+125°C +125°%C
— 15 — 15
= m —
= _— = Y e S—— Ny
Yo == === Z 10
:'5 P Sprr—— m———— :'5 -ll--l-r-p--u.p—r-.p- -
o0 00
4350 2450 4550 4550 4750 4350 4450 4550 4550 4750
Freq [MHz] Freq [MHz]
Ref Offaet 21.15 B
3GPP 5G NR, 100MHz 1FA, 0ceidu _ Ref 800 dBm :
+100MHz offset, PAR=9.5@0.01% 2 T AarEm ==
0 120 S3UEE . == BT
— 2570 -
A0 = o =apiC
og ] ===-+t05C
g‘ — {2550 . e e
-0 i IS = ”
z = L g
E -40 / Center 4,55 GHz Span 498.3 MHz|
E [#Res BW 300 kHz VEW 30 kHz Sweep 137.5ms|
) - E———
" Total Gartier Power ¢ 244 c3m! 82,22 Mk ACP-IBYWY
e —
==_,..-
-G0 1 Carrier Power Filler  CfselFiay b
AMACmS @E20ME OFF NonkE
=70 20K
o 1 2 3 4 5 6 7 8 9 10
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(72 BEREX

BLB04

2500 — 5000 MHz High Linearity LNA

Application Circuit: 4900 MHz

BeRex

Schematic Diagram BOM size Marks
C1 InF 1608
O C2 100pF 1608
R1 R2 C1 \"A Toh Technol
ohanson lechnology
c3 ZpF 1608 251R14S2R0BV4(HighQ)
c2 c4 2pF 1608 Distance to pin7 : 6.5mm
7 OE L - ca C5 0.3pF 1608 Distance to pin2 : 2.1mm
o——f——f >
REIn s J_cs ‘ jm L2 RE Out L1 2.2nH 1608
i . Characteristics change
I I ] L2 Line 1608 when it is 0ohm.
< L Vg R1 | 1.8Kohm 1608
R2 Oohm 1608
Typical Performance
Vg=3.3V, Ig= 44mA
0 21
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20 )
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-5 19 -===105°C
10 18 +125°C
= T T T g 1
- S i - P
= 15 = 16 — s - =
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- 14 e
. - e 13
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'3”4?50 4800 4250 4900 4950 5000 5050 4750 4800 4850 4900 4950 5000 5050
Freq [MHz] Freq [MHz]
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44 —
5 49 | £25°C
g0 4= T THC
0 At St & g | TS
—_ _ — 2570 /
m £ 36 .
= -15 == 34 --n.._" A
S = — \
B M g9 = . . = P,
o > = <L
-20 - o b o | ™ N
—_—25C W TF=a=oF i N
- . —d4lC 28 =i
25 ——= 05T 26 =
a0 e + 25°C 24
4750 4800 4850 4000 4950 5000 5050 5432401 2 3 45
Freq [MHz] Po [ tone [dBm]
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BLB04
2500 — 5000 MHz High Linearity LNA

(72 BEREX

Vg=3.3V, l3= 44mA

BeRex

4900MHz 4900MHz
20 20
— 25
Rk o —
15 —
15 - 05 = >
T g | T y/ T A0 3
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Pin [dBm] Pin [dBm] (T=25°C)
MNF De-emmbedded MNF on EVBoard
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+100MHz offset, PAR=9.5@0.01% T 37 4B b
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B g | —125C | ] des | e = S
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(77 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

Package Outline Dimension

TOP WIEW BEOTTOM WIEW

o
-~

‘ []

|_|4|:oo

5
[J
: S
/ —J040]C QLI 1 HK
PP — o b2 1, | CO.20 PIN#1
L INDICATOR
Pin 1 Ident. area B N
olo@mc[clalB
05w
005®[C
5 COMMON
% DIMENSIONS MILLIMETER DIMENSIONS INCH
[//Toao[c] C[TMIN. | NOM. | MAX, | MIN. | NOM. | MAX.
I [A3 s | os0 | 055 [ oe0 | ooeo | 0022 | 0024
SEATING == A3 0.150 REF 0.006 REF
™
PLANE | b A [2]ooe[c] Al| 000 | 0.02 | 005 | 0000 | o000 | 0002

015 0.20 0.25 0.006 0.008 0.010
1,90 2,00 210 0.075 0.079 0.083
SIDE VIFW pe| o092 Loz lLie 0.036 0.040 0.044
E 1.90 2.00 210 0.075 0.079 0.083
Eel 046 0.56 066 0.018 00ee 0.026
NOTES 1 e 050 BSC 0.020 BSC

1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.SM-1994, L 0.24 | 0.29 ‘ 0.30 0.010 ‘ 0.011 ‘ 0012
2, CONTROLLING DIMENSIONS « MILLIMETER, CONVERTED IMCH
DIMENSION ARE MOT MECESSARILY EXACT,

Suggested PCB Land Pattern and PAD Layout

PCB Land Pattern PCB Mounting

BEP2201 R1 K 01

:::H"'

}2!!:

Note : All dimension _ millimeters

PCB lay out _ on BeRex website
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(72 BEREX BLBO4
2500 — 5000 MHz High Linearity LNA

Package Marking Tape & Reel

DFN 8L 2x2 Packaging information:

B4XX Tape Width (mm): 8

Reel Size (inches): 7

Device Cavity Pitch (mm): 4

{ Devices Per Reel: 3000
Pin 1

XX = Wafer No.
Lead plating finish

100% Tin Matte finish

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

MSL / ESD Rating

ESD Rating: Class 1C
Value: Passes = 1000V to < 2000 V
Test: Human Body Model (HBM)
Standard: JEDEC Standard J$-001-2017 I
ESD Rating: Class C2 M
Value: Passes = 500V to < 1000 V Caution:ESDSensitive
Test: Charged Device Model (CDM) and testing devices must be observed.
Proper ESD procedures should be followed when handling this device.
Standard: JEDEC Standard J5-002-2018
MSL Rating: Level 1 at +260°C convection reflow
Standard: JEDEC Standard J-STD-020
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(72 BEREX BLB04
2500 — 5000 MHz High Linearity LNA

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
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