(72 BEREX

Device Features

e OIP3=49.0dBm @ 1900 MHz

e Gain=12.5dB @ 1900 MHz

e Output P1dB=30.3 dBm @ 1900 MHz

o Patented Over Voltage Protection Circuit
e RoHS2-compliant SOIC-8 package

Product Description

BeRex’s BT301 is a high power and a high
dynamic range amplifier in a low cost sur-
face mount package(SOIC-8) with a RoHS2-
compliant, that incorporates reliable hetero-
junction-bipolar-transistor (HBT) devices
fabricated with InGaP GaAs technology.

This device is designed for use where high
linearity is required and features high OIP3
and Power with low consumption current
(350mA) and requires a few external match-
ing components such as a DC blocking ca-
pacitors on the In/Output pin, a bypass ca-
pacitor and a RF choke for the out port.

All devices are 100% RF/DC tested.

Applications

e Base station Infrastructure/RFID
e Commercial/Industrial/Miliéary wirelesssustem
e Wireless LAN
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*External matching circuit: refer to the page 4 to 11.
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Electrical Specifications

Device performance _ measured on a BeRex evalliztieh boatd atZ52C, Vc=5V, 50 Q system.

ewebsite: www.berex.com

Parameter Conditions :‘I‘l- @) Typ Max Unit
Srzzr:::&aéange ? ! \ 500 4000 | MHz
Test Frequency uw). 1900 MHz
Gain Q /110 12.5 dB
Input Return Loss AN -18.0 dB
Output Reﬁurn '.r,-.cs—_i AN -12.0 dB
Output IP3 "3 2| T | 460 | 490 dBm
Output PIdB | 28.3 30.3 dBm
IS-95¢€ ACPR? 21.5 22,5 dBm
mét;.t'Fqure 8.6 dB
_“AER:;‘CL.“. CH Power _ measured at 50dBc.

*AEPR-Tast set-up: IS-95 CDMA, 9Ch. FWD, +885KHz offset.

*ALLR Test set-up: 3GPP WCDMA, TM1+64DPCH, +5MHz offset.

Recommended Operating Conditions

Parameter Min Typ Max Unit
Bandwidth 500 4000 MHz
Ilc @ (Vc =5V) 280 350 420 mA
Ve 4.75 5.0 5.25 Vv
Rru 19.6 °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.
Absolute Maximum Ratings

Parameter Rating Unit
Storage Temperature -55 to +155 °C
Junction Temperature +185 °C
Supply Voltage +6.0 \
Supply Current 600 mA
Input RF Power 28 dBm

*Operation of this device above any of these parameters may result in permanent damage.
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(72 BEREX BT301

500-4000 MHz High Power Amplifier

Typical Performance (Vc=5V, Ic=350mA, T=25°C)

Parameter Frequency Unit
900 1900 2140 2450 3500 MHz

Gain 18.5 12.5 11.5 10.5 7.6 dB
511 -15.0 -18.0 -18.0 -12.0 -23.2 dB
522 -7.0 -12.0 -12.0 -11.0 -17 Q\ dB
OIP3 49.0 49.0 47.0 49.0 <4 Q N dBm
P dBm

P1dB 29.5 30.3 30.3 30.3 X

IS-95C ACPR 22.5 22.5 - - % dBm
IWCDMA ACLR - - 21.0 «7 18.4 dBm
Noise Figure 8.5 8.6 7.5 %@\ 7.3 dB
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*Dielectric constant _4.2 *RF pattern width 52mil *31mil thick FR4 PCB
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BT301

500-4000 MHz High Power Amplifier

Typical Device Data

S-parameters (Vc=5V, Ic=350mA, T=25°C)

27 Jan 2018 18:55:55

811 41 U FS CH3 LOG 10 dB/ REF @ dB
1 3.5308 ¢ 10.962 & 3.4893 nH S12 1:-33.479dB S00.000 000 MHz
500.000 000 MHz
* /Ml\-‘x
A 3 ag?\, CH1 Markers CH3Werkers
rd
) s 2 3.3174 0 2N92.462 dB
¥ 21.985 & \
{ 900.000 MHz 9 0.000 MHz
3t 9,2461 @ 24-31.658 dB
PRm %\/ 61,646 o o N 1.90000 GHz
§ | 1.90000 GHz
4:-31.013 dB
4:12.977 & 2.14608 GH
Ca 78.176 o Ca
2.14000 GHz 1 5:-31.533 dB
& LA A ———
St 24,500 a »'E*‘rﬂ-'—*—'*z\_',?_‘ N 2.45000 GHz
i07.07 a f A 345
& 2.45000 6Hz

START 19.602 MHz

STOP 4000.000 MHz

START 19.602\8&\\STOP 4000.000 MHz

CH2 LOG 16 dB/ REF @ dB CH4 S22 b NC-AN Y
S21 1: 13.382 dB 500.000 000 MHz 1: 11.293(s SR 298y @ 141.93 pF
SeE Q00 \Gﬂ gl o N
CH2 Markers o 25 CH4 Markers
2: 9.6797 dB /‘g‘!‘% \\ 2: 8.4741 &
1 900.000 MHz > 7.2905 &
900.000 MHz
3: 3.1806 dB
PRm A 1.90000/452 3: 8 1‘3?3 Q
32 8 | o ¢ Qegses 1.36006 GHz
2.14908 6K 4: 9.2383 a
Ca R ca 33.866 o
::45080 GH;; 2.14000 GHz
5:10.781
40,738 &
0 . 2.45000 GHz
START 419.682 MHz STOP 400%8:908-2H2 START 19.6802 MHz STOP 4000.000 MHz
S-Parameter
(Vdevice = 5.0V, Icc = 3564, T = 25 °C, calibrated to device leads)
Freq S11 T Sil S21 S21 S12 S12 S22 S22
MHz Jtazgl ——/iAngl [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
100 ‘.844_ -178.0 11.489 131.4] 0.019 18.2 0.534 -134.7
500 — 0.895 157.3 4.894 104.8 0.023 10.6 0.659 -176.7
_"'1‘0(@_‘| 0.893 130.8 2.766) 83.9 0.022 9.8 0.754 160.4
K 1500\ 0.870 106.2 1.658 75.1 0.025 21.7 0.773 139.8
2“90 0.852 82.2 1.512 64.0 0.027 21.5 0.761 120.1
2508@ 0.840 58.8] 1.047 47.2 0.026 21.6 0.773 101.7
3000 0.841 35.6) 0.888 50.8 0.029 16.4 0.792 83.2
3500 0.850 12.5 0.840 36.8 0.031] 23.4 0.659 62.6
4000 0.879 -6.44 0.542 24.0 0.031] 16.3 0.634 41.3
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BT301

500-4000 MHz High Power Amplifier

Application Circuit: 900 MHz

Toler-
Schematic Diagram BOM
ance
c1| 1206 +20%
N
. €2 | o603 )QQ}»\\ +5%
c3 | 0603 %] ‘100pE 5%
ca | 0603 /4 “3pE) | +5%
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C6 | —0603/ 4\ 4.7pF +5%
c7°%._ 0603 —{ 5.0pF +5%
Orrour | C8 & 2.7pF +5%
1\, 0603 | 120hm £5%
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Q@\ 0603 | 4.7nH 5%
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1. PCB: 31mil thick FR4

2. Distance between the center of the shunt Induc-
tor(C6) and the input pin of BT301 _ 5.6 mm.

3. Distance between the center of the shunt cap.
(C7) and the output pin of BT301 _ 12 mm.

3 BT301 with both input and output ports opened
simultaneously may cause instability. Please See an
application note or contact company for application
support.
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(72 BEREX BT301

500-4000 MHz High Power Amplifier

Typical Performance
(Vc=5V, 1c=350mA, T=25°C)
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BT301

500-4000 MHz High Power Amplifier

900MHz, 885KHz offset
9-ChFWD, IS-95

0

10 25°(

R | e— D5
"gg = 4+85°C
é_‘m =—=-40°C
=50
o.-60 —
S ——

-80 A |

‘90 T
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Po [dBm]

10 dBidiv Ref 30 dBm
Log
|Center 900 MHz
Totsl Camier Power 23 2708/ 1 23 Mz
Carrier Power Filter
1 12T 8mi 1.230Mt 2191 4526 2100 OFF
< 3745 6101 3774 OFF
e

N4

10 di
Log

enter 900 MHz

div Ref 30 dBm

<]

Y/

1

Total Camier Power

Carier Power

2205 dBm/

22050 dBd 1 23MHE ACP-REBW
Lower
Fiter  OffsatFreq  InisgBW dBc

120ME  OFF EBS0KE N00Mt S060 RugS

1980Me  W00ME H360 4

=

A

Center 900 MHz

Span 7.68 MHz
#Sweep 504 ms|

1

Total Carrier Power

Carrier Power

Fiter  OfsatFreq  FtegBW

22180 dBmi 4 52 MH2 ACP-RBW

Lower Upper
d8c  d@Bm dBc  dBm  Filer

Be@Bmr 1.230ME  OFF

7500 Kz 000ME 4500 2864 A5H B OFF
19600 3000k 5047 L3401 5055 419 OFF
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@. BEREX BT301

500-4000 MHz High Power Amplifier

Application Circuit: 1900 MHz

A Toler-
Schematic Diagram BOM

ance

Cc1 1206 100F . +20%

c2 | 0603 | nEn]” 5%
c3 | 0603 fudvoph) |  +5%
ca | 0603 (P -200pr” | +5%
cs | 06035 |~300pF 5%
C6 4 0504(_)) 3pF +5%
.0603, | 2.5pF +5%
ca.| 0&03 2.5pF +5%

. 0603 | 12 0hm +5%
= 1008 56nH +5%
4
>

0603 6.8nH +5%

PCB: 31mil thick FR4

Distance between the center of the series cap.
(C8) and the input pin of BT301 _ 1.6 mm.

) 0 0 O O GIO . Distance between the center of the shunt cap.

L (C6) and the input pin of BT301 _ 4.0 mm.

' o "0
32 R69a37 84 . Distance between the center of the shunt cap.

o 0 RFQU .
O (C7) and the output pin of BT301 _ 2.5 mm.
O O o 0
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@. BEREX BT301

500-4000 MHz High Power Amplifier

Typical Performance
(Vc=5V, 1c=350mA, T=25°C)
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@. BEREX BT301

500-4000 MHz High Power Amplifier

0c2idy  Ref 30 dBm

1900MHz, 885KHz offset s
0 9-ChFWD, 1S-95
-10 +25C
_:ig — }85C
@40 ——40C
250 center 19 Gz
& 60
o Total Carrier Power 23930 3B/ 1 23 Mz
2-70 —_— Carrier Power Filter
'30 f 1 2399dBm/ 1230MHz  OFF
-90

PN
14 16 18 20 22 24 <
Po [dBm]

AN
o

10 dBidiv Ref 30 dBm 10 dBldiv
Log Log

Center 1.9 GHz Span 7.68 MHz|

Center 1. GHz
#5weep 59.4 ms|
Total Camier Power  22050d8mi 123 Mz ACP-REW Total Camier Power 2200 B/ 4 92 Mriz ACP-REW
Lower Upper
Camier Power Fiter  omatFreq  megBW  Be Camer Pawer Fiter OfsetFreq  WegBW B Bm  dBc  dBm  Fitw
1 205dBml 1230ME  OFF S5 0K W00Me -S080 S 1 1657 dBm/ 1230ME  OFF TS0KE 00k 4520 -2BE6 4535 RS0 OFF
1980 Mz WMe B30\ BN Bl OFF 1980 Mz N0 S141 3486 S1T9 3525 OFF
- \%
\>>
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@. BEREX BT301

500-4000 MHz High Power Amplifier

Application Circuit: 2140MHz

.. Toler-
Schematic Diagram BOM

ance

C1 | 1206 104E N £20%

c2 | 0603 .| (anEn] 5%
c3 | 0603 [Saweey))| +5%

ca4 | 0603 U —goepF [ +5%
C5 | 0603, =200pF +5%

c6¢Y 0603t 2.5pF +5%
c7 | “e603) 1.8pF +5%
Oreour| C8\ 0603 | 1.8pF 5%
£CO 0603 5.0pF £5%
(PR1] 0603 | 120hm | 5%
1 | 1008 56nH +5%
12 | o603 4.7nH +5%

PCB: 31mil thick FR4

j 0 0 0.0 . Distance between the center of the shunt cap.
0000 . .
(C8) and the input pin of BT301 _ 1.6 mm.

000000
,oooooo

Distance between the center of the shunt cap.

" (C6) and the input pin of BT301 _ 3.0 mm.
‘34‘%5%‘30‘?2% o0

Distance between the center of the shunt cap.

RFQU .
O O (C7) and the output pin of BT301 _ 2.5 mm.
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BT301

500-4000 MHz High Power Amplifier

Typical Performance
(Vc=5V, 1c=350mA, T=25°C)

2090 2140 (72 2240 1
Freql

0 0
5
-10
15 N
S0 A\
25 —325C
—40C
-30 ——¥85¢
-35 =
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Freq [MHz] \ req [MHz]
N
< “
15 ) 60
\ —Po .
13 % — Gain /7 1 50
e — %5 PAE /’/ / 1 40
11 = ———z.;‘?-% { 20 1 —_
3 .ﬁ—\ Qs f | 1308
2 9 \ (\\ S 7 )
& —+1205(§>L\\\B “10 — e 20
w7 = \ /
#85C [V 5 110
( --""'—/
5 9 0 = 0
2040 4 7 10 13 16 19 22

Pin [dBm]

F1=2140MHz, F2=2141MHz

50
,Lé ‘&
P
45 [ —
E /
m 40
=
o ——
& 35— 1an
© ——-40C
0 30
0 5 10 15 20 12 14 16 18 20 22 24
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(72 BEREX BT301

500-4000 MHz High Power Amplifier

10 dBidiv Ref 20 dBm
2140MHz, 3GPP WCDMA
TM1+64DPCH,+5MHz offset

-10 — 425°C
_ +— =-40°C
5'20 4 ===485C
E‘SU
.40 o
2_50 Total Carrier Power 27050 d8mv 2 84 Mz

-60 ﬁm;?ﬂnf I840ME O

'70 U T T U

18 20 22 24 26 28
Po [dBm]

10 dBidiv Ref 20 dBm 10 dBidiv

Log Log

enter 2.14 GHz [Center .14 GHz Span 39.68 MHz
es BW 100 kHz #VEW 1 MHz [#Res BW 100 kHz #VEW 1MHz #Sweep 20 ms
Total Carier Power 25 180 5/ 384 Moz ACP-IBW Total Carrier Power 2121008/ 1536 ez ACP-IBW
Lower Lower Upper
Carier Power Fiter  OfsetFreq  tegBW B¢ Carrier Power Fiter ofisstFreq  hegBW  dBc  dBm  dBc  dBm  Fiter

1 XA8dEm/ 1B40ME  ON S000MME  3Bd0MHE 5040 LD 1 B11dBm/ 3540ME  ON SO00MHZ  3B40MHz 45TO 3040 S622 W ON

1000ME  3840ME -ﬁm%«za 000MA  3840MHz 4TH0 3240 4839 3308 ON
A @'\\
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@. BEREX BT301

500-4000 MHz High Power Amplifier

Application Circuit: 2450MHz

A Toler-
Schematic Diagram BOM

ance

C1 1206 120%

T 1 19% [c2| o603 (*\\\\’ +5%
eTeTe c3 | 0603 faitoph) | +5%
. l l 1 ca | 0603 ((-doapr” [ 5%
2 13 cs | 06055, l<4oopF +5%

C6,/1/ 060354 1.5pF +5%

[EHX
C
Kl " C7 [.0608) | 1.5pF +5%
RF_INO—"——I—{I»ﬂADLL[ O mee | 0865 | L.8pF 5%
c4 i
ars

LRESR 0603 | 120hm | +5%

CX\\\ 1008 | 56nH 5%
(1) | 0603 | 3.9nH 5%
N
~ Notice
D
0000 0 '
BEREX © ° ' 1.  PCB: 31mil thick FR4
°N/c i
o o0 2. Distance between the center of the series cap.
0 o0 (C8) and the input pin of BT301 _ 1.6 mm.
0000
00 00 CuG 3. Distance between the center of the shunt cap.
g%." L. (C6) and the input pin of BT301 _ 3.4 mm.
O o 0
\‘«\:’}3 2698307234 4. Distance between the center of the shunt cap.
o RFOU )
O O (C7) and the output pin of BT301 _ 2.0 mm.
o O o 0
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@. BEREX BT301

500-4000 MHz High Power Amplifier

Typical Performance
(Vc=5V, 1c=350mA, T=25°C)

— 4 25°C
-3 40°C
e +-85°C
6
3_9 h\ 'e
: \
®»il2
.15 .
2350 2400 2450 2500 2550 -40
2350 2450 2500 2550
Freq [MHz] req [MHz]
\
15 ] @ 0.6
—1205%: § ) o .
—_— S By S 05
13 —+85°C o5 San /
5.11 __—Em\ { 020 ’// J/ N 0.4':
= ﬁ\ 515 P VARE RS~
< 9 \b o [ | ] o3
a \ 10 A / —]
7 N 5 > 4 01
--"'/
0 0
2350 2400 2550 0 3 6 9 12 15 18 21
W[ Pin [dBm]
F1=2450MHz, F2=2451MHz
55
50 -l AN
— \
T 45 _.,_\
@
o 35 ——J140C
o ——385C
30
0 15 17 19 21 23 25
0 5 10 15 20
Pin [dBm] Po, 2tone [dBm]
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(72 BEREX

BT301

500-4000 MHz High Power Amplifier

2450MHz, 3GPP WCDMA
TM1+64DPCH,+5MHz offset
1 +25°C
-40°C
+85°C

-
o o

[dBm]
w M
o o

A
o

ACLR
o
o

>
<)

N
o

27

25

23
Po [dBm]

19

Ref 20 dBm

10 dBidiv

Log

245 GHz
BW 100 kHz

Span 24.68 M

Total Carrier Power 25 830 d8m/ 3 540z

Carrier Power
1 BEIEm/ IS0 M

&l{ #Sweep 29 ms
P

#VBW

|
%m
PETEIN Bc dBm dBc  Bm

Fier
ARG A 13 1931 4533 1950 ON
ANN#Z £626 4043 8630 4043 ON

Ref 20 dBm

10 dBidiv
Log

10]

Span 39.68 MHZ

Center 2.45 GHz Dan
[fRes BW 100 kHz #VBW 1 MHz ep, 29 mg FRes BW 100 kHz #VBW 1MHz #Sweep 29ms
Total Carrier Power ~ 24.900 dBrmi 3.84 Mriz ACP-IBW Total Carrier Power  17.380 dBim/ 15.36 MHz ACP-IBW
. . Lower Upper Lower Upper
Carrier Power Fiter  oOffsetFreq  Irteg BW dEc  dBm._ dBc  dBm Carrier Power Filter  OffsetFreq  teg BW d3c  dBm  dBc  dBm Fier
1 2480 dBm/ 3840MHz  ON S00CMHz  3840MHz -5013 f2 60%g 2550 ON 1 11.29dBm/ 3840MHz  ON 5000MHz  3840MHz 4517 -3388 4592 3483 ON
100CMHz — 3840MHz 6782 {282 ON 1000MHz  3840MHz 4739 3660 -4905 3776 ON
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(72 BEREX BT301

BeRex

500-4000 MHz High Power Amplifier

Package Outline Dimension

D
N I GALGE PLANE
i 0.25 [0.01¢] BSC
| K
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S AR f
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—
1 1 |
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! DE TATR W
1 2 | [
—-—| =) |——
TOF WIEW
SEATING AZ A
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AB-‘ }47 b A :
DIMENSION N INCHES DIMENSION N WM
SIDE WIEW [oM | win [ woM | Mex | MIN [ NOM [ Max
N A 0.056 | 0058 | 0061 | 1.42 | 1.47 | 1.55
[ 21 | 000 [ 0004 | 0005 | 0028 | G102 | 0127
o1 | a2 | 0051|0054 [ 0057 | 130 | 137 | 145
b o4 [ ooe | 0020 0.3 | 041 | 0&1
c 0.007 | 0008 | 0.00 | 018 | 020 | 0.25
D 0191 | 0193 | 0195 | 485 | 480 | 495
E1 0151 | 0153 | 0155 | 384 | 389 | 3.04
£ 0.234 | 0.240 | 0.244 | 594 | 810 | 5.20
2 0.050 1.27
_ L 0020 | 0027 | 0032 0% | oEw | om
Lt [ codz [ o04e [ 00se | 107 | 112 | 147
2 o - g g - £
h 001 | 0015 | note | 028 | 038 | 0.48
m | o1zo | - 0430 | 3.05 - 3.30
E2 | 0085 | - | G095 | 216 - 2 41
NOTES
1. DMENSION [ DOES NGT INCLUDE MOLD FLASH
BORI M T PROTRUSIONS OR GATE BURRS. DIMENSION E1 DOES
NOT INCLUDE INTERLEAD FLASH OF PROTRUSIONS
2, COPLANARITY APPLIES T0 THE TERMIMALS,
COPLANARITY SHALL NOT EXCEED 0.003" [0.08 mm]
3 BASED FROM JEDEC MS—012 VARIATION A4
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(72 BEREX BT301

500-4000 MHz High Power Amplifier

Suggested PCB Land Pattern and PAD Layout

PCB Land Pattern PCB Mounting

20.86

1.0 1.9

Note : All dimension are in millimeters

PCB lay out _ on BeRex website

Package Marking eel

H H H H & Packaging information:
@ solcs
SOIC8-Part orientation

BT301 O O O O Tape Width (mm): 12

YYWWXX YY = Year, WW = f% o Week, o P Reel Size (inches): 7
XX = Wafer %_E

Jott
Pin 1 K
Lead plaﬁng@
@ 100% Tin Matte finish

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

Device Cavity Pitch (mm): 8

Direction of feed Devices Per Reel: 1000
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@. BEREX BT301

500-4000 MHz High Power Amplifier

MSL / ESD Rating

ESD Rating: Class 1B

Value: Passes <1000V

Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114

MSL Rating: Level 3 at +260°C convection reflo-
Standard: JEDEC Standard J-STD-020

Caution: ESO-Sansitive
Appropriate precautions ihhandling, packaging
and testing detdces musibe observed.

Proper ESD procedures shoxidafollowed when handling this device,

RoHS Compliance

This part is compliant with Restrictiong’#n\the Use of Certain Hazardous Substances in Electrical and
Electronic Equipment (RoHS{Rir&ctive~2811/65/EU as amended by Directive 2015/863/EU.

This product also is comptiant with @ebncentration of the Substances of Very High Concern (SVHC) can-
didate list which are contairidd. in g fjuantity of less than 0.1%(w/w) in each components of a product
and/or its packaging plased on tive’turopean Community market by the BeRex and Suppliers.

NATO CAGE code:
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