(772 BEREX

Device Features

e Gain =18.0dB @ 3500MHz

e OIP3=37.0dBm @ 3500MHz

e OQutput P1dB=19.0dBm @ 3500 MHz

e N.F= 1.5dB @ 3500MHz

e Internally matched to 50 ohms

e Fast shut down to support TDD systems

e Green/RoHS2 Compliant DFN 8L 2x2 Package

BNT21

50-6000 MHz BroadBand AMP

Part Marking (xx:wafer number)

Electrical Specifications

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

Product Description Parameter Conditions Min Typ Max Unit
The BNT21 is a BroadBand, GaAs E-pHEMT Ampli- Siif::;a,;ange 50 6000 | MH:z
fier that is ideal for applications demanding high  [Test Frequency 3500 MHz
linearity & Low Noise Figure in a wideband of 40-  |Gain 16.5 18.0 dB
6000 MHz. The BNT21 is internally matched to 50 |Input Return Loss -22.0 dB
Ohms. It is available in RoHS2-compliant DFN 8L Output Return Loss -12.0 dB
2x2 mm? Surface mount package. It can be used in  [Output IP3 50';211/,\;‘:?’ 340 | 37.0 dBm
fast shutdown switching speed for TD-LTE & TD-5G |output P1dB 18.0 19.0 dBm
NR application. These devices are 100% DC and RF |5G NR ACLR’ 7.7 8.7 dBm
tested to assure quality and performance. Noise Figure 1.5 1.7 dB
Device performance _ measured on a BeRex evaluation board at 25°C, Vd=3.3V, 50 Q system.
Applications Parameter Conditions  Min Typ Max Unit
e Repeaters Operational 50 6000 | MHz
e Mobile Infrastructure Frequency Range
o Defense/Aerospace Test Frequency 3500 MHz
e LTE/WCDMA /EDGE / CDMA /5G NR Gain 165 | 172 dB
e General Purpose Wireless Input Return Loss -17.9 dB
e |F amplifier, RF driver amplifier Output Return Loss -10.6 dB
Applications Circuit Output IP3 5 dABfml/";'(')*:e 2 i dBm
Output P1dB 14.2 15.2 dBm
5G NR ACLR’ 4.7 5.7 dBm
Noise Figure 1.5 1.7 dB

*ACLR Channel Power measured at -50dBc.
- 5G NR Downlink FR1 : SCS 30KHz, CBW 100MHz, 256QAM, PAR 9.66 at 0.01% Prob.
* N.F : Losses on input and output transmission lines on PCB are not de-embedded.

RF In
. s 1
Recommended Operating Conditions
Parameter Min Typ Max Unit
BOM | 70M | 900M | 1.8G | 3.5G | 465G | 5.8G | [Bandwidth 50 6000 MHz
ct | 12nF | 120F | 12nF | 1.20F | 12nF | 1.2nF | [la@(Va=5.0V) 68 85 102 mA
C2 10uF | 10uF | 10uF | 10uF | 10uF | 10uF la @ (Vg =3.3V) 39 48 57 mA
c3 10nF | 200pF | 200pF | 1.5pF 2pF 1pF Zd r 3.3 > 5.25 r Vo
C4 10nF | 200pF | 20pF | 200pF | 1.5pF 2pF RG/ T (28046 05//“(/:
cs | NA | NA | NA | N/A | N/A | 03pF H . !
e N/A N/A N/A A | 030f | 050 Operating Case Temperature -40 +105 C
/ / / / -2P P Electrical specifications are measured at specified test conditions.
L1 820nH | 33nH 5.6nH | 1.8nH | 1.2nH 18nH Specifications are not guaranteed over all recommended operating conditions.
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(72 BEREX BNT21

50-6000 MHz BroadBand AMP

Recommended Operating Conditions®

Parameter Condition Min. Typical Max. Unit

Shutdown Control On state 0 0.67 v
Off state(shutdown) 1.17 Vop Vv
On state 5V 66 83 100 mA

Current, loo On state 3.3V 39 48 57 mA
Off state(shutdown) 7 mA

Shutdown pin current, Iso 1.17V £ Vsp< Vop 150 uA

. . . Rise time(10% to 90%) 220 ns

Switchcing Time -
Fall time(90% to 10%) 200 ns

Absolute Maximum Ratings

Parameter Rating Unit

Storage Temperature -55 to +155 °C

Junction Temperature +170 °C

Supply Voltage +7 \Y

Supply Current 190 mA

Input RF Power 20 dBm

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

Typical RF Performance (Vd=5V, Id=83mA, T=25°C)

Parameter Frequency Unit
70 900 1800 2140 2650 3500 4650 5800 MHz
Gain 21.7 20.8 19.4 19.2 18.5 18.0 17.7 18.5 dB
S11 -13.5 -14.0 -10.6 -10.7 -10.7 -22.0 -12.6 -15.3 dB
S22 -21.1 -17.6 -13.0 -16.3 -12.3 -12.0 -13.6 -5.5 dB
oIP3 37.3 36.9 37.5 37.3 37.0 37.0 38.0 35.0 dBm
P1dB 21.2 21.8 22.1 21.2 20.9 19.0 18.2 18.1 dBm
LTE 20M ACLR" 12.5 12.6 12.3 12.0 11.4 8.7 8.9 7.0 dBm
5G NR ACLR - - - - - 8.7 8.8 7.1 dBm
Noise Figure 0.9 1 1.1 1.1 1.2 1.5 1.8 2.1 dB

Typical RF Performance (Vd=3.3V, Id=48mA, T=25°C)

Parameter Frequency Unit
70 900 1800 2140 2650 3500 4650 5800 MHz
Gain 21.1 20.3 18.8 18.6 17.7 17.2 16.9 17.9 dB
S11 -13.1 -13.2 -9.7 -9.9 -9.5 -17.9 -10.8 -11.9 dB
S22 -18.3 -17.6 -13.3 -15.8 -11.1 -10.6 -11.0 -5.0 dB
oIiP3 32.7 32.7 33.4 33.1 31.9 32.0 29.7 27.9 dBm
P1dB 17.8 18.1 17.9 17.7 17.4 15.2 14.7 14.9 dBm
LTE 20M ACLR” 8.3 8.7 8.4 8.2 7.6 5.7 5.1 3.6 dBm
5G NR ACLR - - - - - 5.7 5.0 4.0 dBm
Noise Figure 0.8 0.9 1.1 1.1 1.2 1.5 2.0 2.0 dB

*ACLR Channel Power measured at -50dBc.
- LTE set-up: 3GPP LTE, FDD E-TM3.1, 20MHz BW, +20MHz offset, PAR 9.75 at 0.01% Prob.

- 5G NR Downlink FR1 : SCS 30KHz, CBW 100MHz, 256QAM, PAR 9.66 at 0.01% Prob.
* NF : Losses on input and output transmission lines on PCB are not de-embedded.
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(72 BEREX BNT21

50-6000 MHz BroadBand AMP

V-1 Characteristics Evaluation Board
BEP2211-R1-K-02
(@] o O
120 T T T
+25°C
W+ — . — apc 77
a0 — = =+105C u'/_:
o o’
i
£
=
40 /
20 /‘
0o 1 2 3 4 5 & O ORrBA0oR 16nfR REWdR0 8 Clearfhce8470 O
Vd [V] *Dielectric constant _ 3.38 *RF pattern width 0.85T *16mil thick RO4003PCB
Pin Configuration
TOP VIEW
n/cf1] (T 8] n/c
b — I —
RFinput | 2] | 9 | | 7| RFoutput / Vdd
= | | e
N/c 3! | 16 ] vsd(shut down)
- | | =7
N/Cf4l v———~ 5] N/C
DC PACKAGE
8-LEAD (2mm x 2mm) PLASTIC DFN
EXPOSED PAD (PIN 9) IS GND, MUST BE SOLDERED TO PGB
Pin No. Name Description
2 RFinput RFinput pin.
Power on/off control pin. 1.17V<Vsd disables device.
6 Vsd(shut down) L .
If function is not desired, may be connected to ground.
7 RFoutput RFoutput / V44 pin. Supply Vd through choke/Inductor for the device.
1,3,4,5,8 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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Typical Device Data

S-parameters (V4=5V, 1,=83mA, T=25°C)

BNT21

50-6000 MHz BroadBand AMP

Tr 3 512 Logk 10.00d8/ 0.004B

Tr 4 522 Smith 1.0000 1.000

T 5171 Smith 100007 1.000 Tr 2 521 Logh 10.0048/ 0.00dB
B0.92 0 50.00 1] 100.p00 MHE 49 dE
11930 2| 900.p00 MHE 20.56 dB
56.84 0 40.00 EA TETOGHE THES e
19710 4: 20140 GHg 1p.01 dB
4360 30.00 £ 2SE-EH, H-S6df
3038 0 £ 3500 GHE 1716 dB
Kisherd ] 20.00 & = - AEEQGH] 1F.05 4R
31.230 i 2 E N i = F——tm16E]
32980 10.00 7 il [
2790 )
P7430
PO.E3 0 0.00
295 0
3200 -10.00
14750
2170 -20.00
-30.00
-40.00
-50.00
1 :Chl: Start 50.0000 MHz — Stop 6.00000GHz (§ 2 Chi: Start 50.0000 MHz — Stop £.00000 GHz

50.00 T 100p00MHE  -2p.83 dB 57400
2| 900p00MHE 2425 dB FE40
40.00 kS TEOTGHE ~Zp 17 dE EE52 02
4 2M40GH: 2589 dB 5220
30,00 5 SEEEHEH 2 BETT O
3 3E00GHE  -2B.46 dB 36130
20,00 : AEE0GHE 3P 22 4B 55 50 )
> 8 SE00GHE  -4B.70dE 445,03 0
10.00 VP
225 0
0.00 1240 0
ja9s0
410,00 J2567 0
f 16402
-20.00 FERQ
-30.00 9 = ET i s e g
: E 5
[
-40.00 i a
-50.00
3 Chl: Start 50.0000 MHz — Stop 6.00000GHz f§ (4 Ch1: Start 50.0000 MHz — Stop 6.00000 GHz

S-Parameter
(Vdevice = 5.0V, Iq= 83mA, 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 0.15 -41.87 11.88 171.45 0.06 4.24 0.10 -41.59

500 0.14 -46.57 11.57 156.70 0.06 -7.48 0.10 -10.31
1000 0.20 -63.87 10.92 135.21 0.06 -17.54 0.17 -20.53
2000 0.34 -86.09 9.20 94.96 0.05 -35.62 0.37 -54.86
3000 0.39 -109.17 7.62 61.12 0.04 -51.56 0.53 -85.24
4000 0.37 -136.21 6.97 27.21 0.03 -70.35 0.63 -108.64
5000 0.42 -163.04 7.01 -16.11 0.02 -110.74 0.79 -133.28
6000 0.58 169.35 5.13 -66.78 0.01 104.14 0.97 -169.48
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BNT21

50-6000 MHz BroadBand AMP

Typical Device Data

S-parameters (V4=3.3V, 1,=48mA, T=25°C)

Tr 3 512 Logh 10,0048/ 0.0048

Tr 4 522 Smith 1.0000/ 1.000

I G171 Smith 1.0000/7 1.000 Tr 2 521 Logh 10.00d8/ 0.00dE
E518 0 50.00 1:]  100.po0 MHg 2106 dB
3870 2 900.000 MHE 2037 dB
574002 40.00 EA TEITGHE TETade
-24.24 Q) 4 20140 GHg 1E.37 dB
41.09 2 30.00 = ZHESEHEH HE2d
E: 3F00 GHE 1p.41 dE
20,00 . — : AEE0GH 1521 48
i 5 :TT‘——r% £ HE-GHE—— 1097 g0
10.00 5 =
0.0
-10.00
-20.00
-30.00
-40.00
-R0.00
1 »Ch1: Start 50.0000 MHz — Stop 6.00000 GHz 2 Chl: Stat 50.0000 MHz — Stop 6.00000 GHz

50.00 T:1 100,000 kHE -2H.56 dB
2 800.pad MHE -23.87 dB
40.00 I TEITGHE 2502 af
4 2140 GHg -2p.82 dB
30,00 5 SEHEH, oSt
E: 300 GHE -2F.82 dB
20.00 " 4 R0 GH el Lo =]
> 8 5800 GHE -4F.01 dB
10.00
0.00
-10.00
-20.00
_30 DD % ko] 4 " PO
. 4 Z 35 ’B‘
4000 2], -
-50.00
3 Chi1: Start 50.0000 MHz — Stop 6.00000 GHz 4 Chil: Stat 50.0000 MHz — Stop £.00000 GHz

S-Parameter
(Vdevice = 3.3V, Iq= 48mA, T = 25 °C, calibrated to device leads)

Freq s11 s11 s21 s21 s12 s12 s22 §22
[MHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]

100 0.18 -35.30 11.31 171.45 0.07 4.15 0.12 -32.49

500 0.18 -43.45 11.00 155.81 0.06 -8.40 0.13 -13.70
1000 0.24 -63.99 10.30 133.64 0.06 -18.11 0.20 -24.72
2000 0.37 -89.90 8.56 92.64 0.05 -35.68 0.40 -58.25
3000 0.42 -113.79 7.04 58.31 0.04 -50.96 0.55 -88.19
4000 0.41 -141.09 6.40 23.57 0.03 -73.79 0.66 -111.49
5000 0.46 -169.01 6.31 -21.17 0.02 -105.64 0.80 -137.26
6000 0.60 164.02 4.47 -71.83 0.01 78.97 0.97 -172.81
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(72 BEREX

BNT21

50-6000 MHz BroadBand AMP

Application Circuit: 70 MHz
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Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 10nF 1608(0603)
Cc4 10nF 1608(0603)
RF In L1 | 820nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs=5V, lgs= 83mA
0 0
= 25
-10
[ - el B A T S P
T -15 e e T =
- -20 = 15
@ @
-25 +25°C 10 +25°C o
=30 T A — = 4FC
5 —_
-25 —— =105 ] —_— = +1057
4 | | | o | | I
4 50 & F0  B) 90 100 4 50 & 7O B) S0 100
Freq [MHz] Freq [MHz]
MNF
a T T T 0 | |
- +25°C . +255C
10 == AT — . — 4rC
- = =+105C 20 — — —+105C
& -15 1 —
- i [T PR =]
o 20 [ ekl il el = 15
g = B kel T PTSTRR PO E T T == == _
-;z ] - [ =l =
05
-35
40 oo
40 50 & 70 B0 90 100 4 50 & 70 B0 S0 100
Freq [MHz] Freq [MHz]

Tél. 01 47 95 99 60
Fax. 01 47 01 16 22

eemail: sales@berex.com

e-mail : hyper@es-france.com
Site Web : www.es-france.com


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

72 BEREX BNT21

50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA

TOMHz T0OMHz
25 25
20 = 20 e
/ )
— = %
Eis E s / ;
= =
2w £ 1 L
+25°C /
g —_— = AT A 5 b -« = Fain ]
—_—— = +105C — Pout
4] L L o 1 1
-7 -1z -7 -2 3 8 -17 -1z 7 -2 3 a
Po [/ Tone [dBm] / Tone [dBm]
F1=70MHz, F2=71MHz 3GPP LTE. TM3.1 20MHz 1FA,
45 +20MHz offset, PAR=0.75@0.01%
4]
T T
10 +25°C
40 - = AFC
T BT o e e il Kl Ml il _ W0 p — — —scsT
535_____._-_ =1 g-ﬂﬂ
= = 40 3
& o -
©» +25C | = -
- = AT ____,-"'_,.-"'
25 L 1 1 1 1 -
~ _ 70
o 1 2 3 4 5 & 7 8 9 10 5 7 3 11 13 15
Po / Tone [dBm] Po [dBm]
Ref 1652 dBn  #Atten 10 dB
#Avg
Log
10
B/
(ffst
0.5
dB Py, ww va Yhritiedumeil
Center 70,00 MHz Span 98 MHz
|ﬂRes BH 100 kHz WWBH 30 kHz  Sweep 85.48 ms (601 pts)
RMS Results Freq Offcet  Ref BH B Lo¥er ggy  dBc Upper gpy
Carrier Power 20,06 MHz 19,09 MHz -50.61 -37.42 -50.31 -37.72
12.59 dBn / 46,80 1Hz 18,83 MHz -59.53 -46,93 -61.3% -48.76
18.6608 Mz
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(72 BEREX BNT21

50-6000 MHz BroadBand AMP

Application Circuit: 70 MHz

Schematic Diagram BOM Size

Cl| 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 10nF 1608(0603)
c4 10nF 1608(0603)

RF In L1 | 820nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs= 3.3V, lgs= 48mA
0 30
= 5
-1
_ — . . =-ﬁ-"-'--l-sl-----=|'-l--;
m -15 =)
= =
- =20 w 15
@ @
-75 _
+25°C 10 +2500 -
=0 - = apc ] . - — apc
-35 — — — 105 ] — — —+105C
A0 ] ] ] o ] ] 1
a0 50 B0 70 20 50 100 a0 50 B0 70 20 50 10D
Freq [MHz] Freq [MHz]
MNF
3.0
0 I I
T 25 +25°C
10 —_— = AFC
20 — — = H05C T
5-15 T it <oy —l == =
o S ARYEY Wy, Sk o - = 15
(] = -l.,"_._.r""' .
m-lE — 21.:. F=T"T=°""1"=rC
+25°C Sl e - | =
.30 — e agc o [0 .
-35 — = —+105C ]
40 | | | 0.0
40 50 50 70 20 a0 100 al g0 &l 70 20 90 100
Freq [MHz] Freg [MHz]
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(772 BEREX BNT21

50-6000 MHz BroadBand AMP

Vs = 3.3\/, lgs = 48mA

JOMHz JOMHz
25 25
0 i — N el el B
Eis - E 1 e e
= = / .,
£ 10 £ 1 -
+25°C /
5 pF —_ = AFC A 5 - - = Gain |
— — —+105%C Pout
o L L o ] ]
R -2 2 g 17 -1z T -2 3 8
Po / Tone [dBm] Po / Tone [dBm]
F1=70MHz, F2=T1MHz JGPP LTE, TM3.1 20MHz 1FA,
a0 *20MHz offset, PAR=0.75@0.01%
0
T T
10 +25°C
35 ) — . — ApFC
= I i = e ) el ] 20 | — — —+108%C
E T = 5 P
e g =20 fppd
z = <o =
-
© *25°C = 0 -
—_— = AT L - o
—— = +105%C -60
:\.:| L 1 1 1 1 _?:|
o 1 2 3 4 5 & 7 8 9 10 c 7 5 11 13 1S
Po / Tone [dBm] Po [dBm]
Ref 1367 dBn #fitten 2 dB
e
Log ———
14
dB/
(st
59 J/”/
(R B——
Centar 70.00 MHz Span 98 MHz
#Res BH 100 kHz #UBH 10 kHz  Sweep 2433 ms (GO pts)
[
RMS Results Freq 0ffser  RefBW  dBc Mo%r ggw dBc Uewer ggy
Carvier Power 20,00 MHz 1880 MHz -S0.87  -4069 -GA.57  -42.19
835 den /7 4R.00 MMz 180 MMz 5933  -GROS -6A77 530
18,6060 HHz
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(72 BEREX BNT21

50-6000 MHz BroadBand AMP

Application Circuit: 900MHz

Schematic Diagram BOM Size

Cl| 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 | 200pF 1608(0603)
C4 | 200pF 1608(0603)

RF In L1 | 33nH | 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs=5VY, l3s=83mA
o 30
= 5
-10
e e = = == = — — ——— |
m-15 : e — 5 20
) =
- =20 - 15
b @
-25 s35C | 10 +25°C o
=0 -« = arFc ] -« = AFC
5 -
-35 — — —+105°%C — — — 105
a0 | | o | |
700 200 900 1000 1100 700 200 500 1000 1100
Freq [MHz] Freq [MHz]
MNF
o 20 I
5 5t +25°C
10 — . — AFC
20 — — —+105%C
R e e R P —_
= %Th.- — r &=
r -20 P e b e o == = 15
(]
m25 y = il e et
- $35EC 1_-:1_'-|.-...=_,_: - G B——
30 - )
— . — AFC oc
-35 — — = #1055 ]
40 ] | o0
700 800 900 1000 1100 700 200 900 1000 1100
Freq [MHz] Freq [MHz]
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72 BEREX BNT21

50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA

S00MHz Q00MHz
25
"1
o Erml=ege =l
S
—_ b
E 15 /
= /
2 1 /,/
g / — = = Gain ]
/ — Pout
o 1 1
-13 -13 -3 -3 2 7
Po / Tone [dBm] Po [ Tone [dBm]
F1=900MHz, F2=901MHz 3GPP LTE, TM3.1 20MHz 1FA,
45 +20MHz offset, PAR=0.75@0.01%
o T T
10 +25°C
40 ) - = AP
_ L=t =] k= =] 20 | — — —+1057C
E frsm—— 'E'
535_____________ = 0
2 - 2 <0
(=] - +25°C | = 50 =
— . = arC L -=
-60 - -
— — — #1057 = = e |
75 1 L L L L 70 ="
0 1 2 3 4 5 & 7 8 9 10 5 7 5 1n 13 15
Po / Tone [dBm] Po [dBm]
Ref 16.29 dBn  #ftten 16 dB
Wflvg
i —
dB/
Ofst
2.3
& P .|
Center 906,89 Mtz Span 98 MHz
|nRes BH 300 kiz WBH I kHz  Sweep 2685 ms (601 pts)
RMS Results Freq0ffcet RefBM  dbc LO¥Er gin  dbc UPPer gy
Carrier Power 26,00 MHz 1880 MHz -SE2  -37.30 5.6 -38.2
126380 /  46.00 MMz 1B MMz B389 SAMG -BAED -5A.9
18,0060 HHz
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BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 900MHz

BeRex

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 200pF 1608(0603)
C4 200pF 1608(0603)
RF In L1 33nH 1608(0603)
R1 | 20kohm 1608(0603)
Typical Performance
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(772 BEREX

Vs = 3.3\/, lgs = 48mA

BNT21

50-6000 MHz BroadBand AMP
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BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 1800 MHz

BeRex

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
Cc2 10uF 1608(0603)
C3 | 200pF 1608(0603)
C4 20pF 1608(0603)
RF In L1 | 5.6nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs=5V, lgs= 83mA
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72 BEREX BNT21

50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA
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BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 1800 MHz

BeRex

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
Cc2 10uF 1608(0603)
Cc3 200pF 1608(0603)
C4 20pF 1608(0603)
RF In L1 | 5.6nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs= 3.3V, I3s=48mA
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BNT21

50-6000 MHz BroadBand AMP

(772 BEREX

Vs = 3.3\/, lgs = 48mA

BeRex
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BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 2140 MHz

BeRex

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 200pF 1608(0603)
Cc4 20pF 1608(0603)
RF In L1 | 5.6nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs=5VY, l3s=83mA
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72 BEREX BNT21

50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA
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BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 2140 MHz

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
C2 10uF 1608(0603)
Cc3 200pF 1608(0603)
Cc4 20pF 1608(0603)
RF In L1 | 5.6nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs= 3.3V, I3s=48mA
] 0
= 25
Sl
T -15 g
= =
= -20 =~ 15
@ @
-5
+25°C 2 +25°C ]
-30 |
— . = -arC 5 - = -ATFC
-35 — — =105 | — = —-arC
-40 . i . L
1940 2040 2140 1340 3340 1940 2040 2140 240 2340
Freq [MHz] Freq [MHz]
NF
o 2.0 i
= . +25°C
10 - = ArC
— - 20 — — —H05C
D15 e —
= & e fem m -]
ry-20 EI-E I F— e
W = —
-25 P 10 ot T
30 — . — arrc oc
-35 —_— = #1055 ]
-40 1 ! 00
1940 2040 2140 2240 2340 1940 2040 2140 22490 2340
Freg [MHz] Freq [MHz]

BeRex

ewebsite: www.berex.com

ES France - Département RF & Hyperfréquences
127 rue de Buzenval BP 26 - 92380 Garches

S

eemail: sales@berex.com

Tél. 01 47 95 99 60
Fax. 01 47 01 16 22

20

e-mail : hyper@es-france.com
Site Web : www.es-france.com



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

(772 BEREX BNT21

50-6000 MHz BroadBand AMP

Vs = 3.3\/, lgs = 48mA
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BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 2650 MHz

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
Cc2 10uF 1608(0603)
C3 | 200pF 1608(0603)
ca 20pF 1608(0603)
RF In L1 | 5.6nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs=5V, lgs= 83mA
o 0
= el
W "=
B-15 = S e e
= =
= -20 = 15
o »
2 +25°C o +25°C
-30 —_ = AL —_— = AP
5
-35 — — -5 ] — — —105%
-40 L o L
2450 550 2650 2750 2850 2450 2550 2650 2750 2850
Freq [MHz] Freq [MHz]
MF
o 2.0 I
- . +25°C
10 _ _ - = -arC
_ s Rt e 20 — — —+105%C
= -15 — -t —
= " =] -
=20 D15 L=t e m = =
8 : bt
) +25°C 10 =
=e — - — -4 05
35 — — =105
40 1 oo
2450 2550 2650 2750 2850 2450 2550 2650 2750 2850
Freq [MHz] Freq [MHz]

BeRex

ES France - Département RF & Hyperfréquences
127 rue de Buzenval BP 26 - 92380 Garches

ewebsite: www.berex.com

S

eemail: sales@berex.com

Tél. 01 47 95 99 60
Fax. 01 47 01 16 22

22

e-mail : hyper@es-france.com
Site Web : www.es-france.com



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

72 BEREX BNT21

50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA
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(72 BEREX BNT21

50-6000 MHz BroadBand AMP

Application Circuit: 2650 MHz

Schematic Diagram BOM Size

Cl| 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 | 200pF 1608(0603)
c4 20pF 1608(0603)

RF In L1 | 5.6nH 1608(0603)
R1 | 20kohm 1608(0603)
Typical Performance
Vgs= 3.3V, lgs= 48mA
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(772 BEREX BNT21

50-6000 MHz BroadBand AMP

Vs = 3.3\/, lgs = 48mA
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(72 BEREX BNT21

50-6000 MHz BroadBand AMP

Application Circuit: 3500 MHz

Schematic Diagram BOM Size

Cl| 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3| 1.5pF 1608(0603)
C4 | 200pF 1608(0603)

RF In L1 | 1.8nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
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50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA

3500MHz 3500MHz
25 25
20 20 —
B ~ R R 7/_"
1
Eis E s / S
= = b
2w £ v
+25°C /
g — — . — AFC A 5 2 - = Gain ]
- = =+1057 / — Fout
a 1 1 o 1 I
-7 -1z -7 -2 3 2 17 12 7 -2 3 2
Po fTone [dBm] Po / Tone [dBm]
F1=3500MHz, F2=3501MHz 5G MR, Downlink FR1, SC5 30KHz,
CBW 100MHz, 2560AM, PAR=D 6620.01%
0 T T
10 +25°C
20 B T
_ __l__:./'&‘\ -20 | m = =105
E | et il [ P S "' " —
== 35 s - o i .\. 2 -30 I}é
=BT "“";\ = P
g - &= -
B - -40
B ., ”
e | +25°C A =2 o L, f
- = A ry
—_—— =410 -50 =
25 1 1 1 1 1
o -70
o 1 2 3 4 5 6 7 8 9% 10
5 7 9 11 13 15
Po [ Tone [dBm] Po [dBm]
Ref 6.684 dBm #fitten 2 0B
1y
Log
10
B/
Difst
B ML
Center 3.500 0 GHz Span 4983 MHz
#Res BN 306 kHz WUBN 160 Kz Sweep 44.04 ms (661 pts)
_
RHS Results rroq Offser  Ref BW ope Lovergmy  dpe Unpergpy
Carrier Pover  108,0 MHz  98.28 MMz -58.28  -4L52 B84 -42.27
B77dEm /  208.07Hz 93.28 Mz -BLAS  B237 -BL47 -53.0
03,2600 IMHz
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50-6000 MHz BroadBand AMP

Application Circuit: 3500 MHz

Schematic Diagram BOM Size

Cl| 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3| 1.5pF 1608(0603)
C4 | 200pF 1608(0603)

RF In L1 | 1.8nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vgs= 3.3V, lgs=48mA
o 30
= 5
=10
Tl el =t === g
= —. =
[*5] [T,
-25
+25°C 1 +25°C
=30
— - — -AFC c — . — -arFC
-35 — — 105 - — = +105%C
A0 ! o | |
3300 3400 3500 3600 3700 3300 3400 3500 3600 3700
Freq [MHz] Freq [MHz]
NF
o 2.0
-5 2.5
-10 e
E'-:lg'-——-:_'_:r-!'- 0 P e
= @
~ 20 215 = S R
(2] e - - - -
W z == T
25 +25°C | 10 +25°C
-4 — - — arc | 05 = = A
25 —— = +105°C | - = =+1057T
40 1 o0 1
3300 3400 3500 3600 3700 3300 3400 3500 3600 3700
Freq [MHz] Freq [MHz]
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Vs = 3.3\/, lgs = 48mA

BNT21

50-6000 MHz BroadBand AMP

BeRex
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3500MHz 3500MHz
20 25
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15 20
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-5 L L o 1 1
-17 -12 -7 -2 3 2 17 .17 iy -7 3 3
Po fTone [dBm] Po / Tone [dBm]
F1=3500MHz, F2=3501MHz 5G MR, Downlink FR1, SCS 30KHz,
CBW 100MHz, 2560AM, PARSS 6620.01%
+15°C o : |
—_ = A +255C
=10
35 —_—— = +105C 1 —_— = A0
—_ =1 =1 20 | = = =+1057C
s —_—
Ex,‘-"'__"—'--\'i\\ E_g.:. -!"H'.F‘
= '\-.\ = L=
g " = a0 =
[ \ \ o 2
e 1s %, = 2
= T 50
- T "
ﬁ -60
20
o 70
o 1 2 3 4 5 6 7 8 9% 10 -
5 7 g 1 13 15
Po /Tone [dBm] Po [dBm]
Ref -10.28 dBn  #Atten 2 dB
g
Log
10
B/
Difst . il
276
B
Center 3.500 § GHz Span 4983 MHz
#hes BN 100 khz WBH 30 kHz  Sweep 4344 s (BEL pts)
RHS Results rroq Offser  Ref BW ope Lovergmy  dpe Unpergpy
Carrier Pover  108,0 MHz  98.28 MHz -5A8  -44.39 -ERPL 458
S7Ldge /2088 MMz 9820 MMz -5R77 -GAE7 G003 6422
53,2800 Iz

eemail: sales@berex.com

29

ES France - Département RF & Hyperfréquences

127 rue de Buzenval BP 26 - 92380 Garches

S

Tél. 01 47 95 99 60
Fax. 01 47 01 16 22

e-mail : hyper@es-france.com
Site Web : www.es-france.com



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

BNT21

50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 4650 MHz

Schematic Diagram BOM Size
Cl| 1.2nF 1608(0603)
c2 10uF 1608(0603)
c3 1pF 1608(0603)
cal| 2pF 1608(0603)
cs | N/A 1608(0603)
C6 0.3pF 1608(0603)
L1 | 1.2nH 1608(0603)
R1 | 20kohm | 1608(0603)

Typical Performance
Vgs= 5V, lgs= 83mA

o) 30
-5
25
A0 e - —
= 15 —. e L — _ 0
o - = | O B = 2 =
= = e E e
- -20 - 15
2 m
-25
+25°C 0 +25°C
-30
- = ArFC c — - — -arc |
35 — — =105 ] — — =+105°C
40 1 1 o 1 1
4450 4550 4550 4750 4250 4480 4550 4850 4750 4350
Freq [MHz] Freq [MHz]
MNF
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= 25 B PN e
- = ___,..f T
.10 ——— __:_'_‘_: ‘__,_.-:—':Nf“:—""# =, = - —
I R EE, L 20 :
m-15 o ] —
=, 17 2
@ =
L%
25 +25°C 1o +25°C
-30
-_— = A0 a5 - = AaFc |
3 — — =105 ] — — —+105TC
40 L L 00 !
4450 4550 4550 4750 4850 4450 4550 4650 4750 4850
Freq [MHz] Freq [MHz]
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50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA

A4650MHz A4650MHz
25 25
20 = 20
= _ . }"//1:
Es 7 E 1 / —
= 3 = ‘N
£ 10 > g 1 W
/ +25°C /
5 . —_— = AT A 5 ] - = Gain ]
-2
/ - — =105 / — Fout
a o 1 1 o 1 1
-7 -1z -7 -2 3 g 17 -12 -7 -2 3 8
Po /Tone [dBm] Po / Tone [dBm]
F1=4650MHz, F2=4651MHz 5G MR, Downlink FR1, SC5 30KHz,
CBW 100MHz, 2560AM, PAR=S 66E80.01%
0 T T
10 +25°C
a0 ol —_ = AT
— lT" W -20 —_— e = +105°C
E f’:":— — e * \ iy "p""‘
o o T h ] 30
= ¥ = f’r
o =T T T« \ B _an .f#
= - % ]
o . ™ o 17
30 +25°%C 50 j#’
— - — ATFC
-60
— — —+105C
= 70
o 1 2 3 4 5 &6 7 8 9% 10 g 2 g 1 13 15
Po / Tone [dBm] Po [dBm]
Ref -3.055 dBm  fitten 2 dB
Wlug
Log
16
4B/
Dffst
Center 4,650 0 GHz Span 4983 MHz
|ﬂRes BH 100 khz WWEBH 30 kHz  Sweep 4344 s (BEL pts)
RHS Results Froq ffser  RefBM  cBo Lowerggn oo Unper gy
Carrier Pover  108.0 MHz  98.28 MMz -58.84  -4L16 5182 -42.14
8.8 dBn /2000 MHz 98,28 MHz -55.48 -46.60 -57.51 -14,63
08,2080 MHz
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50-6000 MHz BroadBand AMP

Application Circuit: 4650 MHz

Schematic Diagram BOM Size

C1 1.2nF 1608(0603)
c2 | 10uF | 1608(0603)
c3| 1pF 1608(0603)
cal| 2pF 1608(0603)
cs | N/A 1608(0603)
C6 0.3pF 1608(0603)

L1 | 1.2nH | 1608(0603)
R1 | 20kohm | 1608(0603)

Typical Performance
Vgs = 3.3V, lgs = 48mA
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BNT21

50-6000 MHz BroadBand AMP

BeRex
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4650MHz 4650MHz
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Po /Tone [dBm] Po / Tone [dBm]
F1=4650MHz, F2=4651MHz 5G NR, Downlink FR1, 5CS 30KHz,
CBW 100MHz, 25604M, FPAR=0 6620.01%
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Ref -8.172 B #fitten 2 dB
Wvg
Log
it ﬁ
B/
(ffst
175 - I
&
Center 4.650 0 GHz Span 498.3 Mz
|nRes BH 100 kHz UBH 30 kHz  Sweep 4344 ms (601 pts)
RMS Results rroqoffser  RefBW  dfc LO%r giy  gge Unper gy
Carrier Power 1000 MMz  98.28 MMz 5007 4505 6123 1622
GOl oBn / 28GAMHz 98200MHz -S052 B4Rl -BB7E <S55
98,2890 Mz

eemail: sales@berex.com

Tél. 01 47 95 99 60
Fax. 01 47 01 16 22

33

e-mail : hyper@es-france.com
Site Web : www.es-france.com



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

BNT21
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(72 BEREX

Application Circuit: 5800 MHz

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 1pF 1608(0603)
c4 2pF 1608(0603)
C5 0.3pF 1608(0603)
Cé6 0.5pF 1608(0603)
L1 18nH 1608(0603)
R1 | 20kohm | 1608(0603)
Typical Performance
Vds= 5V, Ids= 83mA
o 30
= 5
10 ————= ==
_ I B ____,.-'—"'_' — 20
m -15 = R e e
= N - = ] ——
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5 )
35 —— =105 —— =105
-40 L 0
500 5700 SB00 0 5900 GDOD 5600 5700 5300 5900 6000
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50-6000 MHz BroadBand AMP

Vds = SV, Ids= 83mA

5800MHz 5800MHz
25 25

20 20

—] === == ]
£ z £ s
:n15 7 £ 15 / =
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21w z g n

-1 -14 8 -4 1 & .13 -14 e -4 1 g
Po fTone [dBm] Po / Tone [dBm]
F1=5800MHz, F2=5801MHz 5G MR, Downlink FR1, SC5 30KHz,
CBW 100MHz, 2560AM, PAR=S 6620.01%
+15°C | o
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Po / Tone [dBm] Po [dBm]
Ref -6.742 dBn fiteen 2 0B
v
Log
16
4B/
ffst
D13 o Lt o I
B
Center 5.500 & GHz Snan 4983 Mz
|HRes BH 106 kHz BN 30 kHz  Sweep 4344 ms (601 pts)
RMS Results Froq0ffset  RefBM  obc LO¥erdan  obc UpPergpy
Carrier Power  168,8 Mz 90,28 MHz -GA.86 -43.67 -5A.LL -12.92
7A0dBw /2080 MHz 9B.28 Mz -57.06  BAR -BAB B3
93,2900 MHz
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50-6000 MHz BroadBand AMP

(72 BEREX

Application Circuit: 5800 MHz

Schematic Diagram BOM Size
C1 1.2nF 1608(0603)
C2 10uF 1608(0603)
C3 1pF 1608(0603)
c4 2pF 1608(0603)
C5 0.3pF 1608(0603)
Cé6 0.5pF 1608(0603)
L1 18nH 1608(0603)
R1 | 20kohm 1608(0603)
Typical Performance
Vygs= 3.3V, I3 =48mA
4] 0
= - 5
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B85 =y e T TR T
: -20 H 15
[T, ] w
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Vs = 3.3\/, lgs = 48mA

BNT21

50-6000 MHz BroadBand AMP
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RHS Results rroq 0ffset
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Raf B dBe Lover gy

Sweep 4344 ms (601 pts)

Carrier Pover  108.3 MHz  98.28 M4z -5L.47 -47.44 -50.62 -45.99
463 dBw /  260.6 MHz  90.28 MHz -59.88 -55.65 -6.64 -56.82
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Span 4968.3 MHz

g6 Upper gy
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50-6000 MHz BroadBand AMP

Package Outline Dimension

TOP WIEW BOTTOM WIEW
Q‘[‘_ (2%
—D
6 7

il

5
L0
: S
/ —[040[C (L1 1]
P— o 52 1 1 C0.20 PIN#1
e osd L INDICATOR
Pin 1 Ident. area B N
& osomclclalr
0.05®|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
)0,
PLANE H-| Fb AL (& ]oos]c] a1] 000 | oo2 | 005 | oooo | coor | o002
b | 015 | 020 | 025 | ooos | 0.008 | 0010
D| 10 | 200 | 210 | 0075 | 0079 | 0.083
SIDE VIEW pz| 092 | w02 | ni2 | 0036 | 0040 | 0.044
£| w0 | 200 | 210 | 0075 | 0079 | 0083
E2| 046 | 056 | 066 | omis | o022 | 0026
NOTES | e 050 BSC 0,020 BSC

L. DIMENSION AND TOLERANCING CONFORM TO ASME Y14,5H-1994, L 0.24 | 0.29 ‘ 0.30 0.010 ‘ 0.011 ‘ 0.012

2, CONTROLLING DIMENSIONS + MILLIMETER, CONVERTED INCH
DIMENSION ARE NOT NECESSARILY EXACT,

Suggested PCB Land Pattern and PAD Layout

PCB Land Pattern PCB Mounting
1.92 BEP2211-R1-K-02
0.56 o o O
o
DFN8 2x2
] Ena 1 o 0o
% D 0.50 BNT21_Ver_1.0
LT 11
0.60
1.00 2.20
H— O L1 *
(. Q 1]
0.20 T
1.10 =—
2.20
Note : All dimension _ millimeters o o R(ﬂoo&: 16nﬂs Rﬂwdt’o,sgmearg,ce&u. =
PCB lay out _ on BeRex website *Dielectric constant _ 4.2 *RF pattern width 24mil *16mil thick FR4 PCB
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Package Marking

BN XX

Pin 1

Lead plating finish

XX = Wafer No.

BNT21

50-6000 MHz BroadBand AMP

Tape & Reel

DFN 8L 2x2

100% Tin Matte finish

Packaging information:

Tape Width (mm): 8
Reel Size (inches): 7
Device Cavity Pitch (mm): 4

Devices Per Reel: 3000

(All BeRex products undergoes a 1 hour, 150 degree C, Anneal bake to eliminate

thin whisker growth concerns.)

MSL / ESD Rating

ESD Rating:
Value:
Test:

Standard:

MSL Rating:

Standard:

Class 1B
Passes <1000V
Human Body Model (HBM)

JEDEC Standard JS-001-2017

Level 1 at +260°C convection reflow

JEDEC Standard J-STD-020

Lo

Caution:ESD Sensitive

Appropriate precautions in handling, packaging

and testing devices must be observed.

Proper ESD procedures should be followed when handling this device.
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50-6000 MHz BroadBand AMP

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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