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BeRex BTO013 Application Note

1. BT013 PCS(1750~1780MHz) Application Note

Description/
Part Values Vendor
Number

C1l 0603 CAP 100pF Samsung

Ref.
Des.

Cc2 0604 CAP 1000pF | Samsung|
C3 | A3216 CAP 10uF AVX

C4 0603 CAP 22pF Samsung
C5 0603 CAP 22pF Samsung

C6 0603 CAP 3pF Samsung
Cc7 0603 CAP 1pF Samsung
(o] 0603 CAP NA
C9 0603 CAP NA
RFIN C10 0603 CAP NA
c11 0603 CAP NA
ZZpF C12 0603 CAP NA
o) l) o)
1pF L1 0603 IND 100nH | Ceratech

O
O Evaluation Board O L2 | 0603IND NA | Ceratech
L3 | 0603IND NA
(o C 0O O O O O O o O
RL | 0603RES| NA
Ul | SOTBOPKG| BT013 | BEREX

2
I
S

O
X

BT013

O— L

C6

I
||}——

Q
I

TITLE

BT013 Evaluation Board

Note:
1. PCB: 31mil thick FR4 (1740~1790 MHz)
i Drawing
2. The distance between the center of the shunt cap(C6) and Number Rev.
the Input Pin of BT013 is 4.4mm
3. The distance between the center of the shunt cap(C7) and
Date Drawn By

the Output Pin of BT013 is 10.0mm

FILE NAME SHEET

]
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BeRex BTO013 Application Note

1.1BT013 PCS(1750~1780MHz) Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [@Bm]® | [dBm] | [dB] [dB] [dB]
1765 5 141 15.4 45.4 27.1 16.8 17.3 7
(1) OIP3 was tested @Pout=13dBm/tone 1MHz offset
21 Jul 2818 16:54:84
CH1 LOG 18 dB/ REF 6 dB [Ui?j LOG 18 dB/ REF 86 dB
511 2:-16.819 dB 1 765.812 806 MHz S21 2:15.496 dB 1 7E£5.812 966 MHz
¥
CH1 Markers CHZ Markers
1:-14.943 dB 2 1: 15.548 dB
1.75866 GHz | V ! 1.750008 GHz
5 ¥ Fi} ]
3:-18.797 dB 1 ] 3:15.453 dB
PR i 1.78688 GHz PRm - 1.78008 GHz

%
Cor W Cor
2 2

i 2
[START 1735.8680 MHz STOP 1795.0688 MHz CENTR 1765.688 MHz SPAN 6A6066 MHz
CH3 LOG 16 dB/ REF 8 dB CH4 LOG 16 dB/ REF 6 dB
512 2:-22,172 dB 1 765.812 666 MHz §22 2:-17.357 dB 1 765.812 666 MH=z
CH3 Markers | Be | CH4 Markers
1:-22.543 dB ol v 00 B 1:-17.821 dB
1.75688 GHz 1.758688 GHz
3-22.441 dB 3:-17.663 dB
1.78008 GHz 1.78088 GHz
o 2
Cor 7S Cor i) ¥ 75
i T L 3
T 3
T T
START 1735.686 MHz STOP 1795.668 MH=z CENTR 1765.6688 MHz SPAN EAG8G868 MHz
|
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BeRex BT013 Application Note

1.2BT013 PCS(1750~1780MHz) SPURIOUS

------ © Agilent 16:83:15 29 Sep 2818 Marker
ef 24 dBr #tten @ dB Select Marker
1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
Fef Delta
Span Pair
Span Center
Off
More
1 aof 2
A:ZSCREW311.GIF file saved
[Test condition]
= 7TFA@Output power 13.4dBm

]
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2. BT013 PCS(1840~1870MHz) Application Note

OOOODO o

o BEREX &®@

O O
- Q
10uF

o

B 1000pF
MM w00pF

o

Lo

100nH

Evaluation Board

O 0 0O
RFOUT

22pF

©O 000 OO0 O

Ref. Description/
Des. Part Values Vendor
Number

C1l 0603 CAP 100pF Samsung
Cc2 0604 CAP 1000pF | Samsung|
C3 | A3216 CAP 10uF AVX
C4 0603 CAP 22pF Samsung
C5 0603 CAP 22pF Samsung
C6 0603 CAP 3pF Samsung
Cc7 0603 CAP 1pF Samsung
C8 0603 CAP NA

Cc9 0603 CAP NA

c10 0603 CAP NA

Cl1 0603 CAP NA

C12 0603 CAP NA

L1 0603 IND 100nH Ceratech
L2 0603 IND NA Ceratech
L3 0603 IND NA

R1 0603 RES NA

Ul SOT89 PKG BTO013 BEREX

Note:
1. PCB: 31mil thick FR4

2. The distance between the center of the shunt cap(C6) and

the Input Pin of BT013 is 3.5mm

3. The distance between the center of the shunt cap(C7) and

the Output Pin of BT013 is 9.0mm

TITLE

BT013 Evaluation Board

(1840~1870 MHz)

Drawing

Number Rev.
Date Drawn By
FILE NAME SHEET

BeRex

MMIC Innovator
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BeRex BTO013 Application Note

2.1BT013 PCS(1840~1870MHz)Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
1850 5 135 14.7 44.2 27 25.1 15.9 7
(1) OIP3 was tested @Pout=13dBm/tone 1MHz offset
21 Jul 2818 11:17:12
CH1 LOG 16 dB/ REF 8 dB [CHZ LoG 18 dB/ REF 8 dB
511 2:-25.146 dB 1 855.000 606 MHz S21 2: 14,782 dB 1 855.000 886 MHz
¥
CH1 Markers CHZ Markers
1:-35.258 dB 2 1: 14,826 dB
1.84068 GHz | | v | | 1.240008 GHz
3:-19.396 dB % [ ’% [ 3t 14.674 dB
PR 1.87888 GHz PRm =) 1.87008 GHz
Cor Cor
1
G 3 T
START 12816.6660 MHz STOP 1966.8068 MHz CENTR 1855.668 MHz SPAN 94668 MHz
CH2 LOG 186 dB/ REF 8 dB CH4 LOG 18 dB/ REF 6 dB
512 2:-22.068 dB 1 855.0600 686 MHz s522 2:-15.998 dB 1 855.060 666 MHz
CH3 Markers | B | CH4 Markers
1:-22,165 dB ot il 8 vl 1:-15.627 dB
1.246006 GHz 1.24866 GHz
3:-21.986 dB 3:-16.5684 dB
1.87006 GHz 1.870008 GHz
2
" 2 Y
Cor ‘\j Cor PR iy
i) Fil 1 3
1 2
T t
[ETART 1816.666 MHz STOP 1966.686 MH=z CENTR 1855.68808 MHz SPAN 94686 MHz
]
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BeRex BT013 Application Note

2.2BT013 PCS(1840~1870MHz) SPURIOUS

------ # Agilent 16:18:54 29 Sep 2818 Marker
tef ~24 dBn #tten 5 dB Select Marker
1 2 3 4
Normal
Delta
i Delta Pair
{Tracking Ref)
Fef Delta
Span Pair
Span Center
Off
More
1 aof 2
A:ZSCREW314.GIF file saved
[Test condition]
= 7TFA@Output power 14.4dBm

]
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3 BT013 WCDMA(1940~1980MHz) Application Note

BTO013 u 100nH RFOUT
o O i l!v-I L HE N

ook B

22p 22pF

SuCrondhioib=o
0.5pF o

O Evaluation Board O
O ©C 0O 0 0O O 0 O o O

2
I
S

O
X

BT013

C6

@)
||}——T

I

Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 0604 CAP 1000pF | Samsung|

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF Samsung

C5 0603 CAP 22pF Samsung

C6 0603 CAP 3pF Samsung
Cc7 0603 CAP 0.5pF Samsung
C8 0603 CAP NA
Cc9 0603 CAP NA
c10 0603 CAP NA
Cl1 0603 CAP NA
C12 0603 CAP NA
L1 0603 IND 100nH Ceratech
L2 0603 IND NA Ceratech
L3 0603 IND NA
R1 0603 RES NA

Ul | SOT89 PKG BTO013 BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BT013 is 1.8mm
3. The distance between the center of the shunt cap(C7) and

the Output Pin of BT013 is 9.0mm

TITLE

BT013 Evaluation Board

(1940~1980 MHz)

Drawing
Number Rev.
Date Drawn By

FILE NAME SHEET

BeRex MMIC Innovator
9
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BeRex BTO013 Application Note

3.1BT013 WCDMA(1940~1980MHz)TestResult

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [@Bm]® | [dBm] | [dB] [dB] [dB]
1960 5 142 14.4 46 26.5 22.6 14.4 6.8
(1) OIP3 was tested @Pout=13dBm/tone 1MHz offset
21 Jul 2818 14:808:15
CH1 LOG 16 dB/ REF 8 dB [E] LOG 18 dB/ REF @ dB
511 2:-22.665 dB 1 960.000 806 MHz S21 2:14.401 dB 1 966.0600 886 MHz
¥
CH1 Markers CHZ Markers
1:-22.266 dB 2 1: 14.496 dB
1.94868 GHz | i v 1.940008 GHz
3:-18.297 dB Li‘.‘ "’3_\" 3:14.255 dB
PR i 1.98688 GHz PRm - 1.9808008 GHz
2
Cor w e
i} 3
1
[ETART 1915.666 MHz STOP 2085.088 MHz CENTR 19668.868 MHz SPAN 94668 MHz
CH2 LOG 18 dB/ REF 8 dB CH4 LOG 18 dB/ REF 6 dB
512 2:-21.968 dB 1 960.8600 686 MHz s522 2:-14.457 dB 1 966.866 666 MHz
CH3 Markers | B | CH4 Markers
1:-22.642 dB ot il 8 vl 1:-15.645 dB
1.946886 GHz 1.94866 GHz
3:-21.946 dB 3:-13.551 dB
1.98000 GHz 1.98008 GHz
& % a
b _
Cor 77 Cor i
Y & 3
i i 1
1 2
[ETART 19415.666 MHz STOP 20665.686 MH=z CENTR 1966.6608 MHz SPAN 9460860 MHz
|
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Application Note

3.2BT013  WCDMA(1940~1980MHz) ACLR

a1 Agilent Spectrum Analyzer - ACP
! [Eeicueae e AC SERSE!INT ALIGN AUTO! 03:32:58 &M Sep 29, 2010
Mech Atten 10 dB Center Freq: 1.950200000 GHz Radio Std: W-CDMA
Input: RF 5 Trig: Free Run Avg|Hold:>10M0
IFGain:Low #Atten: 10 dB Ext Gain: -11.70 dB  Radio Device: BTS

Ref 0 dBm

Center 1.95 GHz Span 39.68 MHz
#Res BW 100 kHz #YBW 1 NMHz #Sweep 29 ms|

Total Carrier Power ’ ACP-1BW

Lower

Carrier Power Filter

[Test condition]
= 4FA@Output power 13.8dBm

]
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BeRex BT013

Application Note

4 BT013 WCDMA(2130~2170MHz) Application Note

o 0 © © ©
O°°° ctoam 5 0
o BEREX &/Co GND VCC UO

B 1000pF
MM w00pF
o o

o o
0O 0000 O

RFIN BT013
= § B LT

|
22pF
ook B o Mo kh=p

0.5pF o

O Evaluation Board O
o ©C O O O O O O c O

3anH RFOUT
" B
22pF

qEPuooooo

2.7p

Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 0604 CAP 1000pF | Samsung|

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF Samsung
C5 0603 CAP 22pF Samsung
C6 0603 CAP 2.7pF Samsung
Cc7 0603 CAP 0.5pF Samsung
C8 0603 CAP NA
Cc9 0603 CAP NA
c10 0603 CAP NA
Cl1 0603 CAP NA
C12 0603 CAP NA
L1 0603 IND 33nH Ceratech
L2 0603 IND NA Ceratech
L3 0603 IND NA
R1 0603 RES NA

Ul | SOT89 PKG  BTO013 BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BT013 is 1.0mm
3. The distance between the center of the shunt cap(C7) and

the Output Pin of BT013 is 9.3mm

TITLE

BT013 Evaluation Board

(2130~2170 MHz)

Drawing

Number Rev.
Date Drawn By
FILE NAME SHEET

BeRex MMIC Innovator
12
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BeRex BTO013 Application Note

4.1BT013 WCDMA(2130~2170MHz) Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
2150 5 130 13.5 45 26.5 19.8 15.1 6.7
(1) OIP3 was tested @Pout=13dBm/tone 1MHz offset
21 Jul 2818 14:38:43
CH1 LOG 16 dB/ REF 8 dB [EE LOG 18 dB/ REF 8 dB
511 2:-19.869 dB 2 156.000 806 MHz S21 2:13.582 dB 2 156.6600 886 MHz
¥
CH1 Markers CHZ Markers
1:-26.946 dB 5 1: 13.758 dB
2.136888 GHz | | l v | | 2.13008 GHz
3:-16.874 dB ’% % 3t 13.446 dB
PR 2.17888 GHz PRm - 2.178008 GHz
2
Cor w Cor
fa) 3
1
G 3 T
START 2116.6660 MHz STOP 2196.868 MHz CENTR 2156.6868 MHz SPAN SA668 MHz
CH2 LOG 18 dB/ REF 8 dB CH4 LOG 18 dB/ REF 6 dB
512 2:-21.236 dB 2 1506.060 686 MHz s522 2:-15.125 dB 2 156.6660 666 MHz
CH3 Markers | B | CH4 Markers
1:-21.258 dB ot il 8 vl 1:-16.867 dB
2.13688 GHz 2.13866 GHz
3-21.272 dB 3:-14.435 dB
2.170888 GHz 2.17808 GHz
g
v - .
Cor Y Cor it Fil
il 0 i 3
1 3
T t
[ETART 2116.666 MHz STOP 2196.686 MH=z CENTR 2156.6880 MHz SPAN 8460080 MHz
]
BeRex MMIC Innovator F-RD-0100-09
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Application Note

4.2BT013 WCDMA(2130~2170MHz) ACLR

T Agilent Spectrum Analyzer - ACP

o e ) AC SEMSEIINT BLIGH AUTO 03:42:53 AM Sep 29, 2010
Mech Atten 8 dB Center Freq: 2.140200000 GHz Radio Std: W-CDMA
Input: RF == Trig: Free Run Avg|Hold:>10/10

IFGain:Low #Atten: 8 dB Ext Gain: -11.70 dB =~ Radio Device: BTS

Ref 0 dBm

Center 2.14 GHz Span 39.68 MHz
#Res BW 100 kHz #BW 1 MHz #Sweep 29 ms

Total Carrier Power 0dB ACP-1BW

Lower
Carrier Power

[Test condition]
= 4FA@Output power 13.8dBm

]
BeRex MMIC Innovator F-RD-0100-09
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BeRex BTO013 Application Note

5 BT013 WIBRO(2300~2360MHz) Application Note

Description/
Part Values Vendor
Number

C1l 0603 CAP 100pF Samsung

Ref.
Des.

Cc2 0604 CAP 1000pF | Samsung|
C3 | A3216 CAP 10uF AVX

C4 0603 CAP 22pF Samsung
C5 0603 CAP 22pF Samsung

C6 0603 CAP 2pF Samsung
Cc7 0603 CAP 0.5pF Samsung
C8 | 0603 CAP NA
C9 | 0603 CAP NA
B u 33nH RFOUT C10 | 0603 CAP NA
R N L l!i'I | [ i C11 | 0603 CAP NA
ZZB olb B © o Ao ézpF C12 | 0603 CAP NA
= 0-3p o L1 | 0603IND | 33nH | Ceratech
Evaluation Board L2 0603 IND NA Ceratech
o O 00000 O o o L3 0603 IND NA
R1 | 0603 RES NA

Ul | SOT89 PKG BTO013 BEREX

2
I
S

O
X

BT013

O—¢ -
|

C6

1
c7 I
1 TITLE

I

BT013 Evaluation Board

Note:

1. PCB: 31mil thick FR4 (2300~2360 MHz)

2. The distance between the center of the shunt cap(C6) and ﬁLar\r/]vtl)r;? Rev.
the Input Pin of BT013 is 1.0mm
3. The distance between the center of the shunt cap(C7) and
Date Drawn By

the Output Pin of BTO013 is 7.3mm

FILE NAME SHEET

]
BeRex MMIC Innovator F-RD-0100-09
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BeRex BTO013 Application Note

5.1BT013 WIBRO(2300~2360MHz) Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
2330 5 146 13.2 42 26.8 22.2 18.2 6.8
(1) OIP3 was tested @Pout=13dBm/tone 1MHz offset
21 Jul 2018 16:89:46
CH1 LOG 16 dB/ REF 8 dB [CHZ LoG 18 dB/ REF 6 dB
511 2:-22.173 dB 2 330.000 008 MHz $21  2:13.245 dB 2 330.000 098 MHz
o
CH1 Markers 2.23 GHz CHZ Markers
1:-16.392 dB 5 1: 13.253 dB
2.280808 GHz | | v | | | 2.300008 GHz
3:-37.758 dB R o 3:13.108 dB
PR .. 2.36080 GHz PRm Ly 2.36008 GHz
W = 2
Cor 77 Cor
1
T 3 +
START 2270.000 MHz STOP 2390.0880 MHz CENTR 2330.800 MHz SPAN 120.000 MHz
CH3 LOG 16 dB/ REF 8 dB CH4 LOG 16 dB/ REF 8 dB
512 2:-21.201 dB 2 330.000 000 MHz §22  2:-18.239 dB 2 330.000 006 MHz
CH3 Markers | B | CH4 Markers
1:-21.334 dB Fslom vl I 1:-19.906 dB
2.30006 GHz 2.30008 GHz
3:-21.220 dB 3:-16.741 dB
2.36000 GHz 2.36008 GHz
2
2
Cor v Cor ¥ i
i) Fil il 3
1 3 L
T t
[ETART 2270.6668 MHz STOP 2396.886 MH=z CENTR 2330.000 MHz SPAN 120.6068 MHz
]
BeRex MMIC Innovator F-RD-0100-09
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6 BT013 3500MHz Application Note

O°°° coocolm s

o BEREX &% &P

l:- 1000pF
I w00pF

o o

© o
0O 0000 O

RFIN
‘—n — L l!l'| L
22pF OiF g

6.8nH RFOUT

uOOOOO
HE B mm

22pF

Aol o
o

O Evaluation Board O
O O O O O O O O o O

RFin C4 C5 RFout
‘ BTO5CV

Q
oI

Description/

Ref. Part Values Vendor
Des.

Number
C1l 0603 CAP 100pF Samsung
Cc2 604 CAP 1000pF | Samsung|
C3 A3216 CAP 10uF AVX

C4 0603 CAP

22pF Samsungl

C5 0603 CAP

0.5pF

C6 0603 CAP

22pF Samsung

Cc7 0603 CAP 0.5pF Samsung
Cc8 0603 CAP 0.5pF Samsung
C9 0603 CAP NA
C10 | 0603 CAP NA I
Cl1 0603 CAP NA
C12 0603 CAP NA

L1 0603 IND 6.8nH Ceratech
L2 0603 IND NA

L3 | 0603 IND NA |
R1 0603 RES NA

Ul SOT89 PKG BTO013 BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the series cap(C7) and
the Input Pin of BT013 is 9.5mm
3. The distance between the center of the shunt cap(C5) and
the Input Pin of BT013 is 4.2mm
4. The distance between the center of the shunt cap(C8) and

the Output Pin of BT013 is 1.5mm

TITLE

BT013 Evaluation Board

(3500 MHz)
Drawing
Number Rev.
Date Drawn By
FILE NAME SHEET

F-RD-0100-09
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BeRex BTO013 Application Note

6.1BT013 3500MHz Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN

[MHz] V] [MA] [dB] | [@Bm]® | [dBm] | [dB] [dB] [dB]

3500 5 129 10.3 40 27.7 16.9 16.3 7.2

CH1 LOG 18 dB/ REF @ dB
511 1:-16.985 dB 3 500.000 000 MHz

id

PR

1
7

. J

por | LT TPttt | ||

T
[START 3440.000 MHz STOP 3560.008 MHz
CH3 LOG 18 dB/ REF 8 dB

512 1:-19.168 dB 3 500.000 086 MHz

+
START 3440.800 MHz STOP 3560.800 MHz

(1) OIP3 was tested @Pout=13dBm/tone 1MHz offset

21 Jul 2818 17:42:49

[CAZ LoG 18 dB/ REF B dB
$21 1:10.343 dB 3 500.000 000 MHz

1 +
kA
PRm -]
Cor
T
CENTR 3506.880 MHz SPAN 126.0608 MHz

CH4 LOG 16 dB/ REF 8 dB
§22 1:-16.311 dB 3 500.000 000 MHz

o

1
CENTR 3508.008 MHz SPAN 126.068 MHz

]
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