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BeRex BTO5VG

Application Note

1. BTO5VG PCS(1750~1780MHz) Application Note
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Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 604 CAP 1000pF | Samsung

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF

C5 0603 CAP 22pF Samsungl

C6 0603 CAP 2.5pF Samsung

c7 0603 CAP 1.5pF Samsung

c8 | 0603CAP NA
co | 0603CAP NA
C10 | 0603 CAP NA I
C11 | 0603 CAP NA
c12 | 0603caAP NA

L1 0603 IND 39nH Ceratech

L2 0603 IND 2.2nH Ceratech

L3 | 0603IND NA |

R1 0603 RES NA

Ul | SOT89 PKG| BTO5VG | BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BTO5VG is 2.0mm
3. The distance between the center of the shunt cap(C7) and
the Output Pin of BTO5VG is 6.7mm
4. The distance between the center of the series Inductor(L2)

and the Output Pin of BTO5VG is 3.0mm

TITLE

BTO5VG Evaluation Board

(1740~1790 MHz)

Drawing
Number Rev.
Date Drawn By

FILE NAME SHEET
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BeRex

BTO5VG

1.1BTO5VG PCS(1750~1780MHz) Test Result

Application Note

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
1765 5 89 18.0 38.5 23.2 -19.3 -21 4.6
(1) OIP3 was tested @Pout=10dBm/tone 1MHz offset
28 Jan 2018 18:11:14
LOG 18 dB/ REF 8 dB CH2 LOG 18 dB/ REF 6 dB
511 4:-18.428 dB 1 750.000 600 MHz 521 4:18.134 dB 1 750.000 698 MHz
3
CH1 Markers CHZ Markers
1:-18.697 dB 4 1: 18.141 dB
1.75568 GHz & ﬂ ﬂ 1.755608 GHz
2:-19.302 dB 1 2 3 2: 18.094 dB
PR .. 1.76500 GHz PRm b 1.76508 GHz
4 3:-19.649 dB 3t 18,962 dB
v 1.77500 GHz 1.77500 GHz
o Ca
i Fiy 7
1 3
1 t
START 1750.000 MHz STOP 1780.0860 MHz START 1750.868 MHz STOP 1780.808 MHz
CH3 LOG 1@ dB/ REF © dB CH4 LOG 16 dB/ REF @ dB
512 4:-23.283 dB 1 750.000 000 MHz S22 4:-18.257 dB 1 750.000 600 MHz
CH3 Markers CH4 Markers
1:-23.254 dB 1:-18.791 dB
1.75506 GHz 1.75500 GHz
2:-23.988 dB 2:-19.950 dB
1.76508 GHz 1.76508 GHz
] 3:-23.095 dB ] F 3:-21.143 dB
i 1.77506 GHz 7 1.77500 GHz
Ca 7 | Ca
7 il i o g i
1 2 3 3
P T
ETART 1750.006 MHz STOP 17806.008 MH=z START 1756.660 MHz STOP 1786.080 MHz
]
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BeRex BTO5VG Application Note

1.2BTO5VG_PCS(1750~1780MHz) SPURIOUS

- Agilent  18:15:26 25 Feb 2018

Amplitude

Ref Level
—26.80 dBm

Attenuation
A.pa dB
Huto Man

Scale/Div
16.08 dB

Scale Type
Log Lin

Presel Center

Presel Ad just
B.AREREAGE Hz

More
1 of 3

A:\SCREN246.GIF file saved

[Test condition]
= 7TFA@Output power 8.8dBm
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BeRex BTO5VG

Application Note

2. BTO5VG PCS(1840~1870MHz) Application Note
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Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 604 CAP 1000pF | Samsung

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF

C5 0603 CAP 22pF Samsungl

C6 0603 CAP 2.2pF Samsung

Cc7 0603 CAP 1pF Samsung
c8 | 0603 CAP NA
co | 0603 CAP NA
C10 | 0603 CAP NA I
C11 | 0603 CAP NA
Cl2 | 0603 CAP NA

L1 0603 IND 39nH Ceratech

L2 0603 IND 1.5nH Ceratech

L3 | 0603IND NA |

R1 0603 RES NA

Ul | SOT89 PKG| BTO5VG | BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BTO5VG is 1.0mm
3. The distance between the center of the shunt cap(C7) and
the Output Pin of BTO5VG is 9.4mm
4. The distance between the center of the series Inductor(L2)

and the Output Pin of BTO5VG is 3.0mm

TITLE

BTO5VG Evaluation Board

(1840~1870 MHz)

Drawing
Number Rev.
Date Drawn By

FILE NAME SHEET
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BeRex BTO5VG Application Note

2.1BTO5VG _PCS(1840~1870MHz)Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
1855 5 88 17.4 38.5 23.6 -22 -21 4.6
(1) OIP3 was tested @Pout=10dBm/tone 1MHz offset
28 Jan 2018 18:13:32
LOG 16 dB/ REF 8 dB CH2 LOG 18 dB/ REF 6 dB
511 4:-23.069 dB 1 540.000 008 MHz 521 4:17.556 dB 1 S40.900 000 MHz
3
CH1 Markers CHZ Markers
1:-22.937 dB 4 1: 17.536 dB
1.84568 GHz U pil i) i) 1.245008 GHz
2:-22.195 dB 1 2 2 2: 17.499 dB
PR 1.85580 GHz PRm | 1.85500 GHz
3:-21.178 dB 3:17.414 dB
4 1.86580 GHz 1.86500 GHz
Ca g ca
Pl FiY fiy
T Z 3
t +
START 1840.000 MHz STOP 1870.008 MHz START 1840.008 MHz STOP 1870.000 MHz
CH3 LOG 18 dB/ REF 9 dB CH4 LOG 19 dB/ REF @ dB
12  4:-23.013 dB 1 840.000 008 MHz §22  4:-20.444 dE 1 840.900 000 MHz
CH3 Markers | B | CH4 Markers
1:-22.962 dB I R B R & 1:-20.607 dB
1.84560 GHz 1.84500 GHz
2:-22.911 dB 2:-20.959 dB
1.85500 GHz 1.85500 GHz
1 31-22.925 dB 3 3-21.321 dB
4 [ I [ 1.86588 GHz #—1 [ [ 1.8650@ GHz
e 7 ca Y
§ 7 0 i} Fi
"(T _,zl fél 1 2 3
P T
ETART 1240.0606 MHz STOP 1870.008 MH=z START 18406.060 MHz STOP 1870.080 MHz
BeRex MMIC Innovator F-RD-0100-09
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BeRex BTO5VG Application Note

2.2BTO5VG _PCS(1840~1870MHz) SPURIOUS
i Agilent  18:83:58 25 Feb 2018

Marker

& Select Marker
i1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref}
Fef Dalta

Span Pair
Span Center

Off

More
1 of 2

|[Test condition]
= 7FA@Output power 9dBm

]
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BeRex BTO5VG

Application Note

3. BTO5VG WCDMA(1940~1980MHz) Application Note
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Ref. Description/
Des. Part Values Vendor
Number
C1 0603 CAP 100pF Samsung
C2 604 CAP 1000pF | Samsung|
C3 A3216 CAP 10uF AVX
C4 0603 CAP 22pF Samsungl
C5 0603 CAP 22pF Samsung
C6 0603 CAP 2pF Samsung
Cc7 0603 CAP 1pF Samsung
C8 0603 CAP NA
C9 0603 CAP NA
C10 | 0603 CAP NA I
Cl1 0603 CAP NA
C12 0603 CAP NA
L1 0603 IND 39nH Ceratech
L2 0603 IND 1.2nH Ceratech
L3 | 0603 IND NA |
R1 0603 RES NA
Ul SOT89 PKG BTO5VG BEREX
TITLE

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BTO5VG is 1.0mm
3. The distance between the center of the shunt cap(C7) and
the Output Pin of BTO5VG is 9.0mm
4. The distance between the center of the series Inductor(L2)

and the Output Pin of BTO5VG is 3.0mm

BTO5VG Evaluation Board

(1940~1980 MHz)

Drawing

Number Rev.
Date Drawn By
FILE NAME SHEET
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BeRex BTO5VG

3.1BTO5VG_WCDMA(1940~1980MHz)TestResult

Application Note

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
1960 5 90 17.1 38.3 23.6 -21 -19 4.7
(1) OIP3 was tested @Pout=10dBm/tone 1MHz offset
28 Jan 2018 108:25:16
LOG 16 dB/ REF 8 dB CH2 LOG 18 dB/ REF 6 dB
511 4:-23.773 dB 1 940.000 600 MHz 521 4:17.170 dB 1 940.000 008 MHz
3
CH1 Markers CHZ Markers
1:-22.884 dB 4 1:17.179 dB
1.95868 GHz 1.950008 GHz
7 Fi} i} Fi}
2:-21.723 dB & 24 3 2:17.114 dB
PR 1.96008 GHz PRm | 1.96600 GHz
3:-20.449 dB 3:17.112 dB
4 1.97000 GHz 1.97666 GHz
Ca o ca
=T T & 181 1 1
1 2 o
1 +
START 1940.000 MHz STOP 1980.000 MHz START 1940.008 MHz STOP 1950.0088 MHz
CHZ LOG 18 dB/ REF 8 dB CH4 LOG 16 dB/ REF 9 dB
512 4:-23.240 dB 1 940.000 008 MHz §22 4:-17.720 dB 1 940.000 008 MHz
CH3 Markers CH4 Markers
1:-23.264 dB 1:-18.152 dB
1.95060 GHz 1.950088 GHz
2:-23.275 dB 2:-18.729 dB
1.96000 GHz 1.96008 GHz
] 3:-23.281 dB 5 F 3:-19.495 dB
4 ' ' ' 1.97000 GHz v 1.97000 GHz
= 7 | ! ! | Ca
- i} i} i)
i} i} il 1 2 3
T ? 3
P T
START 1940.066 MHz STOP 1986.068 MH=z START 19406.6608 MHz STOP 1986.080 MHz
]
BeRex MMIC Innovator F-RD-0100-09
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Application

3.2BTO5VG_ WCDMA(1940~1980MHz) ACLR

T Agilent Spectrum Analyzer - ACP @@E

N1 o0 ] A SEMSEINT ALIGH AUTO 03:152:42 &M Jun 28, 2010

Ref Value 10.00 dBm Center Freq: 1.950200000 GHz Radio Std: W-COMA  [RallZCINEEIE D
Input: RF 5} Trig: Free Run Avg|Held:>10/10

IEGain:Low #Atten: 0 dB Ext Gain: -21.80 dB Radio Device: BTS Ref Value

Mkr1 2.1402 GHz 10.00 dBm
Ref 10 dBm - dBm
;

m m j Attenuation.
- [0 dB]

Scale/Div
10.0 dB

Center 1.95 GHz Span 39.68 MHz
#Res BW 100 kHz #VBW 1 MHz #Sweep 29 ms

Total Carrier Power 9 i ACP-IBW

Lower

Carrier Power

MSG

[Test condition]
= 4FA@Output power 9.78dBm

]
BeRex MMIC Innovator F-RD-0100-09
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BeRex BTO5VG

Application Note

4. BTO5VG WCDMA(2130~2170MHz) Application Note
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Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 604 CAP 1000pF | Samsung

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF

C5 0603 CAP 22pF Samsungl

C6 0603 CAP 1.5pF Samsung

Cc7 0603 CAP 0.8pF Samsung

C8 0603 CAP NA

Cc9 0603 CAP NA

C10 | 0603 CAP NA I

Cl1 0603 CAP NA

Cl12 0603 CAP NA

L1 0603 IND 33nH Ceratech
L2 0603 IND 1nH Ceratech
L3 | 0603 IND NA |
R1 | 0603 RES NA

Ul | SOT89 PKG| BTO5VG | BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BTO5VG is 1.2mm
3. The distance between the center of the shunt cap(C7) and
the Output Pin of BTO5VG is 5.6mm
4. The distance between the center of the series Inductor(L2)

and the Output Pin of BTO5VG is 3.0mm

TITLE

BTO5VG Evaluation Board

(2130~2170 MHz)

Drawing
Number Rev.
Date Drawn By

FILE NAME SHEET
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BeRex

4.1BTO5VG  WCDMA(2130~2170MHz) Test Result

BTO5VG

Application Note

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [@Bm]® | [dBm] | [dB] [dB] [dB]
2150 5 87 16 37 23 -15 -17 4.8
(1) OIP3 was tested @Pout=10dBm/tone 1MHz offset
28 Jan 2818 168:44:27
LOG 16 dB/ REF 8 dB CH2 LOG 18 dB/ REF 6 dB
511 4:-15.567 dB 2 130.000 606 MHz sS21 4: 16,143 dB 2 136.660 886 MHz
3
CH1 Markers CHZ Markers
1:-15.635 dB 4 1: 16,122 dB
G Y ] | 14000 6
2.14888 GHz 75 i il 2.14888 GHz
2:-15.698 dB 1 2 3 2: 16.881 dB
PR 2.156688 GHz PRm ) 2.15888 GHz
4 3-15.755 dB 3:16.819 dB
‘U 2.16888 GHz 2.168008 GHz
Ca ﬁ & ﬂ ca
i G 2 3
i

ISTART 2130.600 MHz

STOP 2176.068 MHz

1

START 2136.808 MHz STOP 21706.888 MHz

CH2 LOG 16 dB/ REF 9 dB CH4 LOG 16 dB/ REF @ dB
512  4:-22.321 dB 2 130.000 890 MHz $22  4:-16.595 dB 2 130.800 000 MHz
CH3 Markers CH4 Markers
1:-23.226 dB 1:-16.861 dB
2.14989 GHz 2.14068 GHz
2:1-23.228 dB 2:-17.137 dB
2.15080 GHz 2.15008 GHz
E 3-23.254 dB 4 F 3-17.475 dB
4 2.16000 GHz Y 2.16008 GHz
Ca 7 | | Ca 75 mix 7%
i} i} il 1 2 3
1 Z 3
i t
START 2130.880 MHz STOP 2170.800 MHz START 2130.880 MHz STOP 2170.880 MHz
|
BeRex MMIC Innovator F-RD-0100-09
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BT05VG Application Note

4.2BTOSVG_ WCDMA(2130~2170MHz) ACLR

T Agilent Spectrum Analyzer - ACP E@@
N1 o0 ] A SEMSEINT ALIGH AUTO 03:30:58 &M Jun 28, 2010 _
Mech Atten 2 dB Center Fregq: 2140200000 GHz Radio Std: W-CDMA Attenuation
Input: RF &5 Trig: Free Run Avg|Held:>10/10
IFGain:Low #Atten: 2 dB Ext Gain: -21.80 dB  Radio Device: BTS Mech Atten
Mkr1 2.1426208 GHz Bak
Ref 10 dBm -12.36 dBm

FalFalFajra

Adjust Atten
for Min Clip

Center 2.14 GHz Span 50 MHz
#Res BW 100 kHz #VBW 1 MHz #Sweep 29 ms

Total Carrier Power § 3 z ACP-IBW

Lower

Carrier Power y d m ; itter
7 377 ¢ - ; = = ~~m| | Mech Atten Step

MSG STATUS

[Test condition]
= 4FA@Output power 9.25dBm
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BeRex BTO5VG

Application Note

5. BTO5VG WIBRO(2300~2360MHz) Application Note

O m; . Q.

o BEREX &% % ¥

1000 pF
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O I( | BTO5VG

T

I

Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 604 CAP 1000pF | Samsung

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF

C5 0603 CAP 22pF Samsungl

C6 0603 CAP 1.5pF Samsung

c7 0603 CAP 1.5pF Samsung

C8 0603 CAP 0.8pF Samsung

co | 0603 CAP NA
C10 | 0603 CAP NA I
C11 | 0603 CAP NA
c12 | 0603caAP NA
L1 0603 IND 27nH Ceratech
L2 | 0603IND NA
L3 | 0603IND NA |
RL | 0603 RES NA

Ul | SOT89 PKG| BTO5VG | BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BTO5VG is 7.5mm
3. The distance between the center of the series cap(C7) and
the Input Pin of BTO5VG is 2.2mm
4. The distance between the center of the shunt cap(C8) and

the Input Pin of BTO5VG is 7.7mm

TITLE

BTO5VG Evaluation Board

(2300~2360 MHz)

Drawing
Number Rev.
Date Drawn By

FILE NAME SHEET

BeRex MMIC Innovator
15

F-RD-0100-09



BeRex BTO5VG Application Note

5.1BTO5VG _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 92 15.7 40.2 23.3 -24 -21 4.9
(1) OIP3 was tested @Pout=10dBm/tone 1MHz offset
28 Jan 2818 11:89:68
LOG 16 dB/ REF 8 dB CH2 LOG 18 dB/ REF 6 dB
511 4:-21.621 dB 2 3600.000 606 MHz sS21 4: 15.867 dB 2 300.0600 886 MHz
3
CH1 Markers CHZ Markers
1:-25.399 dB 4 1: 15.826 dB
2.32088 GHz v 1 - ! =g 2.320008 GHz
£ Al AN TN
2:-24.569 dB i 2 3 2:15.787 dB
PR 2.33880 GHz PRm ) 2.330008 GHz
. r4 . z
Ca L_& b Ca
ﬂ”@’/’
1| 2
G 3 T
START 23060.8800 MHz STOP 23606.068 MHz START 23008.668 MHz STOP 23606.088 MHz
CH2 LOG 186 dB/ REF 8 dB CH4 LOG 18 dB/ REF 6 dB
512 4:1-23.216 dB 2 3008.800 686 MHz s522 4:-17.398 dB 2 366.0660 666 MHz
CH3 Markers | B | CH4 Markers
1:-23.342 dB ot il 8 vl 1:-19.826 dB
2.32088 GHz 2.328608 GHz
2:1-23.299 dB 2:-21.435 dB
2.330088 GHz 2.330008 GHz
] 3:-23.291 dB 5 F 3:-23.269 dB
4 | | | 2.348808 GHz | | | 2.3248088 GHz
= 7 | ! ! | Ca
N A | A
TT ¢ 13 il 5 8
P T
ETART 2200.0068 MHz STOP 2260.008 MH=z START 2200.000 MHz STOP 2360.080 MHz
]
BeRex MMIC Innovator F-RD-0100-09
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6. BTO5VG 3500MHz Application Note

O m; . Q.

o BEREX &% % ¥
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O—+ ooms —O
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C6 J

I

Description/
Part Values Vendor
Number

Ref.
Des.

C1l 0603 CAP 100pF Samsung

Cc2 604 CAP 1000pF | Samsung

C3 A3216 CAP 10uF AVX

C4 0603 CAP 22pF

C5 0603 CAP 22pF Samsungl

C6 0603 CAP 0.5pF Samsung

Cc7 0603 CAP 0.5pF Samsung

c8 | 0603 CAP NA
co | 0603 CAP NA
C10 | 0603 CAP NA I
C11 | 0603 CAP NA
c12 | 0603caAP NA
L1 0603 IND 22nH Ceratech
L2 | 0603IND NA
L3 | 0603IND NA |
RL | 0603 RES NA

Ul | SOT89 PKG| BTO5VG | BEREX

Note:
1. PCB: 31mil thick FR4
2. The distance between the center of the shunt cap(C6) and
the Input Pin of BTO5VG is 6.3mm
3. The distance between the center of the series cap(C7) and

the Input Pin of BTO5VG is 2.1mm

TITLE

BTO5VG Evaluation Board

(3500 MHz)
Drawing
Number Rev.
Date Drawn By

FILE NAME SHEET

BeRex MMIC Innovator
17

F-RD-0100-09



BeRex BTO5VG Application Note

6.1BTO5VG 3500MHz Test Result

Freq Vce Icc Gain OIP3 P1dB IRL ORL NF
SN
[MHz] V] [MA] [dB] | [dBm® | [dBm] | [dB] [dB] [dB]
3500 5 88 12.2 40.3 23.3 -16.7 -22.9 4.8
(1) OIP3 was tested @Pout=10dBm/tone 1MHz offset
28 Jan 2018 11:21:85
LOG 18 dB/ REF @ dB CH2 LOG 18 dB/ REF @ dB
511 4:-16.920 dB 3 435.000 000 MHz 521 4:12.268 dB 3 455.000 008 MHz
e
CH1 Markers CHZ Markers
1:-16.9085 dB b 1: 12,277 dB
3.49000 GHz vl e i | 3.49000 GHz
2:-16.789 dB il i} 2:12.219 dB
PR, 3.50000 GHz PRm 1 2 3 " 3.50000 GHz
4 3:-16.493 dB 3: 12,223 dB
L, ¥ 3.51000 6Hz 3.51066 GHz
= il i i =
1 ? 3
1 +
CENTR 3500.600 MHz SPAN 30.080 MHz START 3485.000 MHz STOP 3515.0088 MHz
CHZ LOG 18 dB/ REF 8 dB CH4 LOG 16 dB/ REF 9 dB
12  4:-22.704 dB 3 455.000 008 MHz §22 4:-23.911 dE 3 435.000 008 MHz
CH3 Markers | B | CH4 Markers
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