BT301

500-4000 MHz High Power Amplifier

Device Features

e 0OIP3=49.0dBm @ 1900 MHz Vb °< W -

e Gain=12.5dB @ 1900 MHz GNC g — [ Outeut

e Output P1dB=30.3 dBm @ 1900 MHz nput 5| 2 8 — Output

e 50 Q Cascadable GNo g —* |/ ano

e Patented Over Voltage Protection Circuit YY = Year, WW = Work week,

e Lead-free/RoHS-compliant SOIC 8 SMT package XX = Wafer Number

Product Description Typical Performance’

BeRex’s BT301 is a high power and a high Parameter Frequency Unit
dynamic range amplifier in a low cost sur-

face mount package(SOIC-8) with a RoHS- 300 1900 2140 2450 MHz
compliant, that incorporates reliable hetero-  |©2in 18.5 12.5 11.5 10.5 dB
junction-bipolar-transistor (HBT) devices s11 -15.0 -18.0 -18.0 -12.0 dB
fabricated with InGaP GaAs technology. S22 -7.0 -12.0 -12.0 -11.0 dB
This device is designed for use where high 01P3? 49.0 49.0 47.0 49.0 dBm
linearity is required and features high OIP3 P1dB 29.5 30.3 30.3 30.3 dBm
and Power with low consumption current IS-95C ACPR 225 225 - - dBm
(350mA) and requires a few external match- |WCDMA ACLR - - 21.0 21.0 dBm
ing components such as a DC blocking ca- Noise Figure | 8.5 8.6 7.5 7.5 dB

. . ! Device performance _ measured on a BeRex evaluation board at 25°C, 50 Q system.
pacitors on the In/Output pin, a bypass ca-

2 oIp3 _ measured with two tones at an output of 16 dBm per tone separated by 1 MHz.

pacitor and a RF choke for the out port.

. *ACPR&ACLR CH Power _ measured at 50dBc.
All devices are 100% RF/DC tested.

*ACPR Test set-up: 1S-95 CDMA, 9Ch. FWD, +885KHz offset.
*ACLR Test set-up: 3GPP WCDMA, TM1+64DPCH, +5MHz offset.

Applications
. Min. Typical Max. Unit
e Base station Infrastructure/RFID
. . . . Bandwidth 500 4000 MHz
e Commercial/Industrial/Military wireless system
Ilc @ (Vc=5V) 310 350 390 mA
Application Circuit Ve >0 v
pplication Circuits Ron 196 °C/W

Absolute Maximum Ratings

Bypass

i Chote I Parameter Rating Unit

RF InO———1¢ Bra0! l——ORF Out Operating Case Temperature -40 to +85 °C

o o Storage Temperature -55 to +155 °C

Junction Temperature +220 °C

S Operating Voltage +6.0 \Y

*external matching circuit: refer to the page 4 to 11.

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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BT301

500-4000 MHz High Power Amplifier

V-I Characteristics BeRex SOT89 Evaluation Board
500
—+25C
400 o
apn L ——|+85C
= 200
E
= 100
0
-100
o 1 z 3 4 5 3
Ve [V]
*Dielectric constant _ 4.2 *RF pattern width 52mil *31mil thick FR4 PCB
Typical Device Data
S-parameters (Vc=5V, Ic=340mA, T=25°C)
27 Jan 2018 18:55:55
CAO S11 1 U FS CH3 LOG 1@ dB/ REF © dB
333088 10.9628 3.4833 nH $12 1:-33.479dB S500.080 060 MHz
500.800 008 MHz-— | — = 2 N e e i
CH1 Markers | CH3 Markers
. Z2337P4e . | ™rrrrr 2:-32.462 dB
eaazeiégansug T T 300.000 1Hz
N 3t-31.658 dB
PR bl w4 " . 1.98000 GHz
s -
112,977 @ g
Ca 4 7aarea Ca | 1 1 1 1 1 1 1 1 | 1}
2.14080 GHz 4 | S5:-314.533 dB
: 24,588 q e | 2.450080 GHz
52489 4
‘ | = 2.45000 GHz ; _
START 19.682 MHz STOP 4800.880 MHz START 19.602 MHz STOP 4980.088 MHz
CHZ LOG 18 dB/ REF @ dB CH4 S22 1 U FS
§21 13 13.302 dB 500,800 908 MHz 111,293 nee-zﬁg‘lzi’_n 141,93 pF

CHZ Markers CH4 Markers

2 96797 dB 21 8.4741 a
980,000 MHz _ 9aa7é%%er?H°
| 3 3.1806 dB | : =
[ | 1.90000 GHz i 384375 ¢
[ &35 15\“‘“"*"--;‘ 4: 2,6980 dB ""{. 1.980680 GHz
| 2.149800 GHz e :
cs | cs / esem
5:,50470 dB .14 H
2.45080 GHz g
5t 10.794 2
40,035 o
2,45090 GHz
T+ ! e L L1 T d -
START 49.682 MHz STOP 4000.800 MHz START 19.602 MHz STOP 4090.000 MHz
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BT301

500-4000 MHz High Power Amplifier

BeRex

S-Parameter

(Vdevice = 5.0V, Icc = 340mA, T = 25 °C, calibrated to device leads)

Freq s11 s11 s21 S21 S12 $12 $22 $22
[MHz] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang] [Mag] [Ang]
100 0.842 -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,
1000 0.893 130.8 2.766) 83.9 0.022) 9.8 0.754 160.4
1500 0.870, 106.2 1.658 75.1] 0.025 21.7 0.773 139.8
2000 0.852 82.2) 1.512 64.0 0.027, 21.5 0.761] 120.1
2500 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 -6.4 0.542 24.0 0.031] 16.3 0.634 413
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BT301

500-4000 MHz High Power Amplifier

Application Circuit: 900 MHz

Schematic Diagram BOM Tolerance
C1 10uF +20%
_l_l_fovw C2 1.0nF +5%
C3=FC27RC1 C3 100pF 5%
I I I C4 3pF 5%
o uy T T T cs | 100pF +5%
c8
c6 4.7pF +5%
—— 0 X
- NG c7 | 5.0pF +5%
RFINO_'}——J‘*EADLQ%J‘ ” (O Rr_ouT (o] 2.7pF +59%
C* o6 L 5 .6mm b] 12mm ¢ * R1 12ohm +5%
I El I L1 56nH +5%
= = - = L2 | 4.7nH +5%
PCB Diagram Notice

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.

BEREX ©©0 d0¢ 3§§OO

°r“i1-e"‘c' "!" ' 00
o "'oooooooo

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

=] -
© 9 29 8968 09 2% o L simultaneously may cause instability. Please See an

o REC O application note or contact company for application
000O0O support.

3 BT301 with both input and output ports opened
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BT301

500-4000 MHz High Power Amplifier

Typical Performance

0 0
—_—t25C -2
—425C
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- -15 ™14
D)) ]
-16
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Freq [MHz] Freq [MHz]
24
22 35 - 60
Po Gain PAE
20 30 ~ 50
= 25 1 40
18 e 20 — | /1%
— w -+ ‘\2
216 S15 WA
N4 e / { 20«
P o
—U425C 5 e 410
12 40C _——
10 —-85C 0 0
800 850 900 950 1000 e - 2 ! 12
Freq [MHz] Pin [dBm]
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+25°C
30 —40°C 55
25 +85°€ 50 _é&%
20 '_45 -/
© E40
=] [
o 15 1 T35
%25 — i 85C
5 o —l40C
0 14 16 18 20 22 24
- 2 .3 8 13
Pin [dBm] Po. 2tone [dBm]
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BT301

500-4000 MHz High Power Amplifier

Typical Performance

900MHz, 885KHz offset 0 Ret 0d8m

0 9-ChFWD, I1S-95
-10
.20 +—=——r+25°Q
Ty —t_40°C
m-40
E150 |center 900 MHz Span 3.99 Mz
m_so / #Sweep 59.4 ms|
% 70 o Total Carrier Power 23 2708/ 1 23N ACP-RBW
< 20 dj Carrier Power Fier  offsatFreq  negBW ﬁwfm ﬂmp:?m Fiter
- | 1 NBAEm 120Me oFF | [ G500E W00KE 4518 2191 4526 200 OFr
‘90 T 19800z 300K 80T 3745 HI00 T4 OFF

15 17 19 21 23 25
Po [dBm]

wamier  Ref 30dBm (00 Rel 20 dBm
LS] | =
fCenter 900 Miz Span 7.68 Mz
enter 600 MHz Span 3.99 MHz|
#Sweep 59.4 ms| #Sweep 394 ms)
Total Casrier Power 22050 B 1 2214z ACP-RBW Total Carier Powsr 22150 B4 92 M2 ACP-REW
Lower Ugper ) ) Lowes Uoper .
Carier Power FRer  OmatFrq  WigBW g8 @ B Bn il Carrier Power Fiter  CostFreq  bingBW g @Bn  dk  @m  Fitw
1 2205&ml 1230ME  OFF FE50ME  000WE 5060 2855 5050 2841 OFF 1 15088m) 120Mr OFF | | T500ME 300K 4500 (2864 4521 28B4 OFF
1880 Mz W00Me BHIG0 4155 8388 4181 OFF TS0 MHE N0OME 5047 M1 5055 19 OFF
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BT301

500-4000 MHz High Power Amplifier

Application Circuit: 1900 MHz

Schematic Diagram BOM Tolerance

Cc1 10uF +20%

_l_l_fovcc c2 1nF +5%

C3 TFC27=CH C3 100pF 5%

I I I ca 100pF +5%

L, M u; = = = C5 100pF +5%

S . ce6 3pF +5%

iy NC C7 2.5pF +5%

c8 [ —| QOrrout | C8 2.5 9

.1 1f B . pF +5%

NG ca o l © R1 | 120h +5%

C6 == 4.0mm $-=] 2.5mm 7 ohm —270

I 31 I L1 56nH +5%

< =+ - = L2 6.8nH +5%
PCB Diagram Notice

1. PCB: 31mil thick FR4

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

3. Distance between the center of the shunt cap.
(C6) and the input pin of BT301 _ 4.0 mm.

4. Distance between the center of the shunt cap.
(C7) and the output pin of BT301 _ 2.5 mm.
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BT301

500-4000 MHz High Power Amplifier

Typical Performance

0 25C 0
— —t—
-5 ——-40C -5 e
\ —T*85C ——+85C
0 o510
g NN = [
<5 215
5 N\ 3
-20 -20
-25 f -25 |
1800 1850 1900 1950 2000 1800 1850 1900 1950 2000
Freq [MHz] Freq [MHz]
15 - 35 60
—t ]

14 -40€ 20 — 4 50
s e +85C 25 // // 40
@, | - T~ U ~ = AR
T "'\Q:. 815 {/ / w
R o y =y 20
« 10 /.—-Gain o
10 5 /1 pag— 10
9 0 F—— 0
1800 1850 1900 1950 2000 0 5 10 15 20
Freq [MHZz] Pin [dBm]

F1=1900MHz, F2=1901MHz
55 ‘
50
45 ==
§40
2 % T os¢
o 30 T==3s5C
5 O 25 40¢]
0 20
0 5 10 15 20 13 14 15 16 17 18 19 20 21 22
Pin [dBm] Po, 2tone [dBm]
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BT301

500-4000 MHz High Power Amplifier

1900MHz, 885KHz offset
9-ChFWD, IS-95

—325C

= +85C

140C

14

16 18 20 22 24
Po [dBm]

10 dRidiv Rel 30 dBm
Log
[Center 1.9 GHz Span 3.99 MHz|
#Sweep 504 ms|
Total Camier Power 23930 4By 1 23 M-z ACP-REBW
Lower Upper

Carrier Power Filtor  (fssiFreq  kasgEW g @Em B Bm  Fitw
1 23%dEm/ 120ME OFF SESOKHE 2000k 4510 2195 4515 NN OFF

1880 M-z Wo0Me AH404 4008 £359 J9E)  OFF

10 dBidiv Ref 30 dBm 10 dBdiv Ref 30 dBm
Log L=:|
(Center 900 MHz Span 3.99 MHz] Center 1.9 GHz Span 7.68 MHz|
#eweep 504 ms| #5weep 59.4 ms|
Total Camier Power 22050 d8mv 1 2302 ACP-REW Total Carier Power 22 500 8/ 4 92 Mz ACP-REW
Lower Upper Lower Upper
Camier Power Fillor  (foFreq  btegBW B Bm Bk Bm  Fite Camier Power Fiter OfstFreg  btegBW B dBm B¢ dBm  Faw
205Em! 1220ME FF BRSOk 000kE S060 2655 5052 2647 OFF 1 85T Bm/ 12300 OFF TS0Re MO0k 4520 -2686 4535 .IBE0 OFF
1@0ME  000ME B360 4155 £385 4181 OFF 1980MHz 000K 5141 MBS 5170 L3525 OFF
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BT301

500-4000 MHz High Power Amplifier

Application Circuit: 2140MHz

Schematic Diagram BOM Tolerance

C1 10uF +20%

C2 InF 5%

e C3 100pF +5%

I I I c4 | 100pF +5%

5 Ri U L L 1 C5 100pF +5%

C6 2.5pF +5%

s ° - c7 1.8pF +5%

5 = Qo C8 1.8pF +5%

RF INO—D——l—ﬂ»jI—D—[ c9 5.0pF +5%

3.0mm 42 2sm g c7 R1 | 12 ohm +5%

I El I L1 56nH +5%

= = - L2 4.7nH 5%
PCB Diagram Notice

1. PCB: 31mil thick FR4

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

3. Distance between the center of the shunt cap.
(C6) and the input pin of BT301 _ 3.0 mm.

3 o OO
29 ReIa907234 4. 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

0 0
-5 -5
-10 10
15 - ) ——N
T T15 S
=50 AN ~ i~
025 =—125C &0 —}25C
—440C .25 —l40C
-30 ——§85¢C —}85C
-35 -30
2040 2090 2140 2190 2240 2040 2090 2140 2190 2240
Freq [MHz] Freq [MHz]
15 35 60
=P .
13 30 T—=Gamn /7 50
st _v_h' s 25 PRE /’/ /I 1 40
E11 m— ——-—n\ﬁ 20 /J / —
° (.',15 / 1 30 P
- ° —425C e L | 20
& 2 —-40C 10 ﬂ'/' — o
+35C 5 1 10
..---""/
5 0 == 0
2040 2090 2140 2190 2240 1 4 7 10 13 16 19 22
Freq [MHZz] Pin [dBm]
F1=2140MHz, F2=2141MHz
50
e a———
ﬂ
45 ——
3 /
o 40
=
N 35 ——+25C
6 —t— 480 C
5 ——-40C
0 30
0 5 10 15 20 12 14 16 18 20 22 24
Pin [dBm] Po, 2tone [dBm]
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BT301

500-4000 MHz High Power Amplifier

2140MHz, 3GPP WCDMA
TM1+64DPCH,+5MHz offset

10 dBidiv

Ref 20 dBm

Log

Log

0

-10 N — +25°c
_ - =-40°C
£-20 4 ===4#85C
@.30
.40 Res BW 100Kz B 11z Tovwey 23m)
2_50 Total Carrier Power 27 050 d8nv 3 84 Wbz ACP-IBW

60 Carmier Power Filer  ofstFroq  ktegEW Q\Lmﬁm @Wm Fiter

1 09 @ml IM0Me ON S000MAz  JBH0MHT 45107 -IEOT 4535 1B ON
.70 1 | | | 00ME  3G40MHT 8542 3833 4535 M ON
18 20 22 24 26 28
Po [dBm]

10 dilidiv Ref 20 dBm l%:E-au Ref 20 dBm

enter 2.14 GHz Span 24.68 MHz] [Center 2.14 GHz Span 39,68 MHz
es BW 100 kHz #VBW 1 MHz #Sweep 29 ms| [FRes BW 100 kHz #VBW 1 MHz #Sweep 20 ms|
Total Carier Power 26 150 S/ 354z ACP-IBW Total Carier Power 21210 08 1538 Wiz ACP-IBW
Lower Upper Lower Upper
Carer Power Fiter  OfsetFreq  rtagBW g dBm dBc @Bm  Fibe Carrier Power Fiter OfisetFreq  hogBW  dBc  dBm  dBc  dBm  Fitwr
X15EmI 3s40Me ON | [SO00ME  3BA0ME 5049 432 5014 -MST  ON 1 511dBm/ 1e40Mu ON | [SO00ME  3p40ME 4579 049 4622 82 ON
1000ME  3840ME 6735 4118 674 9123 ON 1000ML  2840ME 4780 2240 4835 208 ON
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BT301

500-4000 MHz High Power Amplifier

Application Circuit: 2450MHz

Schematic Diagram BOM Tolerance

C1 10uF 120%

mOVcc 2 1nF +5%

c3Teee Cc3 100pF +5%

I I I c4 100pF +5%

e M uj T T T cs | 100pF £5%

sonm o 1 C6 1.5pF +5%

.omm

T NC c7 1.5pF +5%

e I ,» FEEE NN, l I Oreour | cg | 1.8pF +5%

3.4mm ?-|I 2.0mm 7 R1 12 ohm 5%

I 31 I L1 56nH 5%

= = - = L2 3.9nH 5%
PCB Diagram Notice

1. PCB: 31mil thick FR4

2. Distance between the center of the series cap.

Eiauation Baabd PAG r,u (C8) and the input pin of BT301 _ 1.6 mm.

0000000 .
000 CEG 3. Distance between the center of the shunt cap.

l_ _ (C6) and the input pin of BT301 _ 3.4 mm.

ooooood>-‘

2% 4% 5Q339? 2%40 L 4. Distance between the center of the shunt cap.

O RFGUO (C7) and the output pin of BT301 _ 2.0 mm.
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BT301

500-4000 MHz High Power Amplifier

Typical Performance

0 0
+25°C
-3 40°C
+85°C -10
H-G —
[11]
S S ) =20 N
512 “_’30 —25°C |
el -40°C
-15 1 —{+85°C
2350 2400 2450 2500 2550 -40
2350 2400 2450 2500 2550
Freq [MHz] Freq[MHz]
15
—+25°C 23 b, 06
—l.40°C S 05
13 —+857C 05 Sain /
e — / 1 04
—l1 ____.z;_m ‘520 ’/ A ~~
a i P yARE D.ﬁ,
- 9 o o /
N B 10 &= — 03
@ /
5 . 4 01
/
2350 2400 2450 2500 2550 0 3 6 9 12 15 18 21
Freq [MHz] Pin [dBm]
35 F1=2450MHz, F2=2451MHz
30 55
25 50 el AN
— \\
20 E‘ 45 -
o 15 T
10 & . —J40C
: o ——3¥85C
30
0 15 17 19 21 23 25
0 5 10 15 20

Pin [dBm]

Po, 2tone [dBm]
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BT301

500-4000 MHz High Power Amplifier

2450MHz, 3GPP WCDMA
TM1+64DPCH,+5MHz offset

-10 1 +25°C
—_ = =-40°C
5'2‘3 ===4485C
2'30
§-4U
q-SU

>
o

N
o

10 dBidi

v Ref

20 dBm

Log

245 GHz Span 24.68 MH3
BW 100 kHz #VBW 1 MHz #Sweep 20 msf
Total Carrier Power 25830 B/ 3540 ACP-IBW
Lower Upper
Carrier Power Filor  CfstFreq  megBW  dBc  dBm B cBm  Fite
1 B@ddm 1sd0me ON | [S000Me  3s40MEr 4513 L1931 4533 1050 ON
0ooMe  33A0ME £826 8043 630 4043 ON

0 a8idiv

Ref 20 dBm

Center 245 GHz Span 24.68 Center 245 GHz Span 39,68 MHz]
[eRes BW 100 kHz HVEW 1 MHz #Eweep 29m: PRes BW 100 khz #VBW 1 MHz #Sweep 29 ms|
Total Camier Power 24 500 By § 54 M ACP-IBW Total Carrier Power 17380 dBm 15 3 Wiz AGP-IBW
; Lower e Lower Upper
Caier Power Flter OfotFreq  itegBW B dfm_ oBc  dBm  Fitw Carrier Power Fiber CfsatFrog  megBW  dBc  Bm  dBc  dBm  Fitwr
T 24%00Em/ 360ME ON | [SO0MZ  3G40ME 5019 2528 5040 2550  ON 1 1129m/ 3840M ON | [SDIOMRZ  3840MA 4517 3363 4500 ME3  ON
1000MHz  3840MHz -ETE2 4202 6772 4282 ON 1000M  3BAOMH: 4780 3660 4905 3176 ON
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BT301

500-4000 MHz High Power Amplifier

Package Outline Dimension

D
N I GAUGE PLANE
i 0.25 [0.01¢] BSC
| R S N N !
| | 5
1 * @
S AR
1 L
i i | la— L1
| | |
[
! DETAIL A
1 2 | [
—-—| =) |——
TCP WIEW SEE DETAL &
"* h o= 457 f
* * /"h‘\‘
I \ AT A ‘J( \.
e OO I R\
N
AB-‘ }47 b A
DIMENSION N INCHES DIMENSION IN MM
SIDE WIEW SYM | MING | NOM | MAX | MIN | NOM | Max
A 0.056 | 0058 | 0061 | 1.42 | 1.47 | 1.55
A | 000 [ o004 | 0005 | 0028 | G102 | 0127
o1 A2 | o051 | ooss | 0057 130 | 137 | 145
b o4 [ ooe | 0020 0.3 | 041 | 0&1
! ¢ | 007 | 0008 | 0.010 | 098 | 020 | 0.25
| D 0191 | 0193 | 0195 | 485 | 480 | 495
i E1 0151 | 0153 | 0155 | 384 | 389 | 3.04
. 3 0.234 | 0.240 | 0.244 | 594 | 810 | 5.20
/ '? e 0,050 1.27
_ L= Es L 0020 | 0027 | 0032 0% | oEw | om
Lt [ codz [ o04e [ 00se | 107 | 112 | 147
/ % @ o - Ey o - E3
! L h 001 | 0015 | note | 028 | 038 | 0.48
i EXPOSED Fap [ 0120 - 0130 | 305 - 3,30
t H . H H E2 |ooeBs| - |o0095| 216 - 2 41
! NOTES:
1. DMENSION [ DOES NOT IMCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. DIMENSION E1 DOES
BOTTOM VIEW NOT INCLUDE INTERLEAD FLASH ORF PROTRUSIONS,
2, COPLANARITY APPLIES T0 THE TERMIMALS,
COPLANARITY SHALL NOT EXCEED 0.003" [0.08 mm]
3 BASED FROM JEDEC MS—012 VARIATION AA.
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BT301

500-4000 MHz High Power Amplifier

Suggested PCB Land Pattern and PAD Layout

PCB Land Pattern PCB Mounting
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Note : All dimension are in millimeters

PCB lay out _ on BeRex website

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 1B
Value: Passes <1000V
Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114B
MSL Rating: Level 1 at +265°C convection reflow
Standard: JEDEC Standard J-STD-020

NATO CAGE code:

2 N 9 6 F

BeRex ewebsite: www.berex.com ® email: sales@berex.com 17
Specifications and information are subject to change and products may be discontinued without notice. BeRex is a trademark of BeRex.

All other trademarks are the property of their respective owners. © 2010 BeRex Rev. C



